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F1E WFEN CHRIEHR

S H¥xR:

e {# /8 Microsoft Visual Studio 2015 %42 33%
o RECHEHSLERAER

o BB 4 7T 64 4E A

o HlE—AF0) CHE B AALA

A3 Visual Studio 2015 A\ [74875| . Visual Studio 2015 & Windows 57 F F& 5 H A8 (1) 4
NS, BRI TEEMNTRE, &5 CHUBHIITFHTF . A0SR e A Tht
A F ] Visual Studio 2015 22 i 8. CHN. FFERF, AFF K% Windows fiR R 7 RAIFEHE .

1.1  FFI&7E Visual Studio 2015 IME R LRI

Visual Studio 2015 e fEERAE TEEMW TR, BEEIEMN/NF|K, 7 Windows HizfT
) CHILH . FEQIEKTES, HERTEEIHHAEIES (L C++, Visual Basic 1 F#)
B, —/%>] 2335 Visual Studio 2015 324 =] tnfa] 1) i — s & MR

METE 46 AR RE “GARTH T mIEBHR P R@(GUI)PEIT6 5 A5,

> 7E Visual Studio 2015 sl 5% & N IERF

1. #Hd “H4s” , i Visual Studio 2015 3:4% Enter .

4 J5 3l Visual Studio 2015 &7~ U0 F B Bz~ B2 46 T8 (B AT BT A A4 Visual Studio
2015 fiAs, H’]@ﬁnJ\_IﬁbTI—])

O T - Microsoh Vil Shudie TR . B sane oo Pl B X
mmmmwmmm wmw e - B
e kR, e L - _ . . Lo

Visual Studio 15& frofessnoni 301 5 chAYFTEThEE

AOHFEESEZRTR!

icrosoft FERISTETIEE

SRR

TATRSE  ENRANEAR.
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Visual CHMAN 1 5438 (% 8 IK)

MEEE #KiE4T Visual Studio 2015 & FxT 54, RFEBHRIAFL KX E. Visual

Studio 2015 R4 HLF K& F A A, FARI K F B (Integrated Development
Environment, IDE)#§ &5t 15 4E fo T A5 4RIB PTik 695 2 €1 BIAR B . A “F
X B P A Fik4E “Visual C#” #H £ F “ B3 Visual Studio” . FH1E A 284
# #L Visual Studio 2015 IDE,

2;

3.

fE “3CMF” RBAPGESF HE” | “TH” .
KL “FrEmE 7 WEHE. XMIEHESIH T — SRR, XSRS R
AR A BTSSR AT K.

W e

. ’j‘[E] FECSHEECE) P

Iﬂmammm Visisl C# | BEE Visual C#
| ame | ATMResRARTIRE

[ -3 NET Framework 45 - SR 0@

v EH

BIRN): ConsoleApplicationt
s cusers\z)\documents\visual studio 2013\Projects
RASRERMM):  ConsoleApplication!

EAEMEWERIT “C&d” W, BIF “BR” , #id “Visual C#” . fEPEE
¥, WAFTEAHSHE R R RZ “ NET Framework 4.6”7 , 87 “BHl 6 NHER" .

£ “fr B ” XA HHE F i AN C:\Users\YourName\Documents\Microsoft
Press\VCSBS\Chapter 1. ¥ YourName # ¥k B &K Windows i/ 4 (i
Windows “FFi” $& 8 5 I 2~ & FK).

MEEE A9 55, vAEI3442 C\Users\YourName\Documents & #7 4 “X4%” XH k.

[BARTR R £ KA, Visual Studio 2015 45 B Zh4) .,

5.

6.

E “HFR” CAHEF 4N TestHello(7 5 XA & FX ConsoleApplicationl).
WE DA “ARRITROBZER” BikiE, BE “HE” %H.



1% RGHEN CHAE T 5
Visual Studio ¥/ “42H & MRS BARGIEDH . 05 30 B XHEHE #] 4]

IR R, RUREILIHER “SMBEAREERE” FEE. FHd ‘I,
MTTTEEANSE FRURACRS #2861 A 1 60 T B2 T

| hETmEES ABREEERE

: (®) Team Foundation FRAEEIT)
Team Foundation RFRSER—STRESTREREIHISHERS. BRSTMENSATRES

B RUFEARN ORI, ,
O GG !
Git M HTIRTEAES , SERTTREERAIRANES, B EEAETRERSAN |
BN, SREFEARREER, !

| [ el e SRR )

Windows & 7= 10 H 41464885, W~ ERR.

Program.cs 4 %

&3] TestHello -} Testelloprogram ) nall args)
§ jbsjng System;
lusing System.Collections.Generic; —

{using System.Ling;
{using System,Text;
iusing System.Threading.Tasks;

=namespace TestHello

{ a o | gy
i class Program
ol |
) M aIR
static void Main(string[] args)
{
}
}

" -
BRI RSSO
FTF PR R TOU AT (O S A U ) AR AT R () B T DN B AN FLARFT A Windows F2 /7 —

B, REMaGSALE L A SRR . SERE TR TRE, ®RET —RIVTERHE,
A FHAT R R 64

4 IDE KD H) “MEASCARESR" &0 ExR TR XHERINE. RESH
ZATER, BNEXHEEECR L7 . RERRKOR XML . BERE,
BRI “ARBDANSCA AR 4% v Eomnof BL IR S«

BANR “RTTRBFEEE” , WTHBEFwR.
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REAERREEE -2 x
codie-seeB| s~ _
R AP

| B REFE TestHello"(1 AHE)

} b Properties
| b en3B

¥ App.config

b € Program.cs

“WRRTT REIREER” B T BE MR BARA R AR . XS4 B AT
£ “AIEACAwES" P RRZXHHARE.

SRIGZAE, TR T “BRAERRFEERR” JIHBOH, BNEREATEKN—
4y H1 Visual Studio 2015 & 1.

fRRTTR “TestHello” T BT RIS B PNMAHRFAHESTENHE
R RN BHRITRMATEE DKL ABH, Visual Studio 2015 Fl % &
FRIMNTESETHR . EXHFRFEERFPEE “OH” XHRTH

Microsoft Press\VCSBS\Chapter 1\TestHello X {3, < &% 4 HIEPRZ 2
TestHello.sIn.

TestHello X2 C#IHH . 8ANGE SCH#R5 FH— M08 50 H AR
AR Fofth 3 25 (Fe i B R ) B SO . — T30 E B9 BT VR ARG 30 6 250 fak AR R 0 4 12
BE. EXHRFEEERD, 2oLl 2782 TestHello.csproj, fRIFTE “3C
47 3% J€ T i Microsoft Press\VCSBS\Chapter 1\ TestHello\TestHello ¥ 3
Fp,

Properties X /& TestHello T H #F i — /N 3. FBIF 2 KB AssemblyInfo.cs 3L
4. Assemblylnfo.cs /& T AFEFHM “451E” (attribute) FIRFFRSCHE, HLinfEE
HLZMEREFHIES. SR AREESRERFET R BRI X R
YRl T AR .

IR A E X BT AR ER S . CHRID G IER S RE, 7
FR1EME— ZFR. Microsoft NET Framework ¥ iX ff ZE #R N AE Fr 8 (assembly). FF &
AR ARBRFETAECTRNAE AR, HoRAHMEFR, UMEMIIER
CHREFRER. BIF “3I8” Sctk%4£ %% Visual Studio 2015 7ET H 4N #Y
—HBINTEF AT F . A F X 625 £ ] 15 19 NET Framework K8 % FH D)6 .

2 K It 45 5] T Bh IR R IX e FR R 4R .

App.config M FIFEFRCE M. HTRAER, FrLIFEEEFEZHF. [
ERPRERE, LNARFESTNBSIT N, HinEsoaT HARF
f¥).NET Framework A<, ULJE ¥ SERA MRS 201 -



F1F RG#AN CHREHER 7

e  Program.cs CHEMRII M. TiHRVICIER, “MREMCAHER" Srrs
LM, MR B P o aES & MR RS RS, E8E Visual Studio
2015 HaIAE K —LA0RS, MERIEA IS,

12 SBE—/MEE

Program.cs 3L 7€ X T Program 38, HA & Main J7ik. CHRIFTA Al T AARSAR L
IEETTERE X, MAELAMNET RGN . KESE 7 BT, EH 9 FTiRgl.

Main i EREFEAN L. BFUEAF R Program R IRFEIEE & X RE A 7%, BN
2R iE4TRf, NET Framework AJ fE A EM AR A . WAESE 3 it ek, % 7 &id
WA,

WEBRF CHES X E. Main EFFLMKRE.

JEH 4% E —ERBEZEF &P ERHEE “Hello World!” , ¥4 RIHiEiTXA
Hello World #§| & MR, F2 3 W H 4y & 2 B T & i# T 9 X .

> FIR“EEERAT (IntelliSense) B4 13

1. 7ER/R T Program.cs X “MILH I AGwIELR" F, ¥othrE LR Main J7iEH
EKRK¥FES{JGH, 1% Enter @HE—1T.

2. {EHFITHER N\ Hi7 Console, iIX &2 H N 5| H AR FERMA—/ 2 . Console
R T AR & E O P Bl S AU A M .

N\ #.i7] Console 118 78 C £ B/R “HHeM” XK. PS4 ETXA
BT CHRBTFMBEERA. TR AKM R, BaEFRPESIFHR
FrXLif; Console Wi, i — MR, —HE A Cons, FAERAIIRMSEEE
f7%) Console iX—J, Iit4% Tab f#5% Enter 2 H) 7]k HEINE .

Jusing System;

using System.Collections.Generic;
[using System.Ling;

using System.Text;

using System.Threading.Tasks;

=namespace TestHello
( 3|
class Program

{

static void Main(string[] args)
{
‘ (ong

b N .- system oo
} #; CansoleCancelEventargs STENETRETNENIA GEROREL SRTESEE, RN
) & ConsoleCancelEventHandler
# ConsoleColor

" ConsoleKey

& ConsoleKeyinfo
¥ ConsoleModifiers
# ConsoleSpecialKey

== const
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PLAERY Main A iktn T B

static void Main(string[] args)

{
Console

}

5% Console £MEIIZ.

3. EPEFE B Console MiANA) M. MESHMA — NERERMHIK, HPBRT
Console Kk, BIEMFE.

4, Eﬁ“i*rﬁ]??ﬁﬁ]v iiqj Wr‘itELine #& Enter @o &%ﬁﬁl)\?ﬁ W, r, i’ t,
e, L, HF| WriteLine ¥ H zhi% & F1% Enter £ .

S, & EERATIRKA, WriteLine JFiLuR INEEAHS X HFeh . BLFEM Main J5
T B

static void Main(string[] args)
{

Console.WritelLine
o

5. WIANERBEES(. BEEHIERRNETR.

HrhBRT WriteLine HEXIFH S WriteLine REH . # 522, Console
KA E5LZ LN WreiteLine Wk, Lbr EH 19 2% . ATH WritelLine J5i%
A B A% A R R B BRI E SR 3 TR ER ). IAER Main ik
wF prs

static void Main(string[] args)

{

Console.WritelLine(

}

[BIRR #& BT AR 4% L Tk WriteLine 49 R F EHMRA.

6. MANGREFES), HN—N 5. BER Main AT FrR:

static void Main(string[] args)
{

Console.WriteLine();

}

7. BEEER, 7E WritelLine J5H K EE S HHAFRH "Hello World!", 3| 5HE
FEEN . IER Main & T FR:

static void Main(string[] args)

if
Console.WritelLine("Hello World!");

¥
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[BRT FARMAAEERA—STERGTH, lle(F)UR{F}, FELTAEAL.
AT ABEH BILMALE RTH.

—SAIEEERNERML(//), JBR—ECK, XHFNER. ENSlmERZg,
ExXFRANAREIEEFR, EARRHERERCFAI LRI E#IE. filn:

Console.ReadLine(); // %45/ 4% Enter

B IERAT T R BT A A 4 i 28 208 . AT/ ARMBITHER. WiFEE

BhdEZ ER—VINE, BEEBE/(TRHIESITZIE). BUUSEMEMA MR
H SRR EAT s -

L “HERT RERF, EF CERBRITR” .

i emE CHRIIFERTZETIERF. £ “RENXARER” THRXER
“ﬁﬂj” ﬁno

[BART 4R “Hrk” HOAA BRI, HE RE” FEPkE Un7

“Hh” FORFRNTFIRIOBE, SVRRERF RS ETRE,

1>=mmmmm EEshd: HiH: TestHello, AiE: Debug Any CPU ------
1> TestHello -> C:\Users\zj2012\Documents\Microsoft Press\VCSBS\



10 Visual CHMA T 24438 (% 8 #R)

Chapter 1\TestHello\TestHello\bin\Debug\TestHello.exe

BRFERE “BRIR” §O0FExR. FEER T EILTE WeiteLine i54]/] Hello
World! XA GMAGE RS S ER. &, —MEREN RSB Z /N wmIFH IR,

[ TestHello _=I’STestHelloProgram -] P,Main(stringllargs) -
=using System; +
’ : : S
using System.Ccllections.Generic;
using System.Ling;
using System,Text;
using System.Threading.Tasks;
“namespace TestHello E
( ¢
7i
class Program
{
= static void Main(string[] args)
| {
| Console.WriteLine("Hello World!);
}
}
}
100% ~ ¢ »
RS * ¥
| EAERAR - OwE3 | A BE0 | 0EB0 | £% ¢ ineliSerse - || REWMIIE O~
= w8 mE it T
0 51010 RBEHRGE TestHello Program.cs 13
© Cs1026 WA ) TestHello Program.cs 13
© cs1002 EBEA ; TestHello Program.cs 13

[BIRTR A “UHRIIERT B O P REMIR, KIRABE FHERGKDIT. B, A—
AT ARG, Visual Studio &AL FTHEF—FU & KRK.

A AR T 22 PR AR, AN S BUE TR R BUE T, TR BRI R

BT ARALAE, “EBMATE REROHAE. £ REPIAGER"
HAREP, IHLEMNETRY A LRAZARTH A TS,

2. £ “R” Eed, & HHEPITARRR)” .
BEENITHF&p & O, BFFBIEIT. Bn “HelloWorld!” HE, BFEFHF &
RS T BFR).

Holll' —
IBEERRAYE. . .

METE “hiEdaus...” #7 9 Visual Studio AHAER, FLHTHREREG, 4o
FAEA KT FRFH THART FABTAR, ERARFELLIEL, 264
O AR T “HelloWorld!” /& 2B £H], RA1ETRFHEEMH.
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3. HANSIIESARXANMSE D, #% Enter (B HMEER).
A E OKH, FFiR[E Visual Studio.

4. 1 “MRRTRFFREESR” P HdE TestHello W H(MARMBRTR), REHd
“WRRTT REREIES” TAESR “BRETA X HH 0 T EFR). RE
ARz, Bd>>iEHREE.

wasmmmEEmE  -0x
codle-seemls T VEE
sEpzsEasEERCrs L 0| mxgewe

Rl RAS5E TestHello™(1 AHE) |
4 [ TestHello
b Properties
b wm3H
¥ App.config
b € Program.cs I

Bfif5, Program.cs LA Er2 B8 bin 1 obj. X I E BN N T30 H S04
(\Microsoft Press\VCSBS\Chapter 1\TestHello\TestHello) ] bin #1 obj 3043, X
S e AE A B FE P B Visual Studio 17, A8 N R A BT RS,
AR FH T A ORI R FE A e B At SO«

5. 1F “MRTRRIEETI” FREIF bin 0¥,
B J5 B B — /N4 A Debug 3044 3.
MEEE L2 AZ|—A % A Release #9 A k.

6. fE “MRATTRBIEFLR" 1 RIT Debug XK.

P B 270, Hrh TestHello.exe #iFIHFHIFERF. £ “H” KA fiEHF
“FEEPITAER)” STHREAE. HitcHas AR ESsTEFE A
R PR TR BB Visual Studio 2015 #HHIME 2.

1.3 [EAGRAZTIE

R B R R RANOEER, (BRI RERIRE RORTE . FEFFHURY K sk mi A
. B, UL, BUBEERMA4E. HR, EEZAETEWREE L LN,
BORVRERERE 2 AR, PR BIREOREEE, WA T RER AP B E A 44 R S 1 i AR
TAEE . B0, TR E QIR R4 KK, mREFSI AT H TR RSHREFE,
JaE FIFAER T REARR, XA AR E .

2, TR B R4 FRES N AR AR R E A AT SORM R B RR P R 1 . (HIXFHEA
REFEHTR, BRNEART Bt 2HREKE, TFNAREL T, CELEELZHNERR



12 Visual CHMA I 24538 (F 8 IR)
HES ANBRAOKE2T, EERESHTMA LA T .

P B &3 [B)(namespace) Al i PiX /N ] @, EORRX PR AR AR . FRAEEARRTE
Z3 A sh N2 R . 7 ] namespace JfF1E TestHello #4256 1 1|2 Greeting 2,
FHi7R:

namespace TestHello

{

class Greeting

{

}
}

RIGTEE CHFRFH{EA TestHello.Greeting 3| Al Greeting 2. WRH AEAE
fr & 23 (A (40 NewNamespace)h tHEIE T Greeting 28, HiBELEFRKINLE L, KHY
FEFARGEIE 3 T4E, B AT B /2 TestHello.Greeting 2. 5 — % JF & # ] Greeting
K% NewNamespace.Greeting i#175| F .

YERIF I, BT BE N ZAE dr 2 25 B4 E X, Visual Studio 2015 A BB AEAHTIH
LEANTI % M4 % 18], NET Framework KFE(FCL)BEXANZE, EHRENEEHE—
Mg . Hltn, Console K7E System A ZE At . XERECHERLIFR

System.Console.

LR, MABREUVASRPEL, FEAS WA MR E TR, S #%H
SystemConsole 2 M4 fAME— Bk K. E£iF, WERFHHH using E4RR1%
] f8 . & [H] Visual Studio 2015 1] TestHello 2%, ME “HILFCAZGELS” & OHH
Program.cs (4, S7ERFSCHTEE LA TiE4]:

using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;
using System.Threading.Tasks;

XER using 154, ATHEANGLZRGIAERE. F—XHHESEABAHGE
Hfr B ZRRENR. BTX 5 MaL2ZEEFKRRER, FrUSKHENE, Visual
Studio 2015 #B H B IXLE using #§4 . ATFEIRAURS AR TREBASINE £ using 164 .

PAF 25180 1 i 2 R B .
1. 7E “ARESFSCOARYRER A" & K sh B Program.cs SCHFTRARSE — 4 using 64

//using System;

2, TE “HERR” SRR, EE CERBRITR”
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AR, “HRFIR “EH D ERLLTEIRE R
4RI AMFEAFR " Console™

£ “HRFIR” 'O PR RER .
#E Program.cs JFAREISCAF . SEE R IAR RPN BHIRE .
£ ORI AGER” BOFHE Main HIELEMAEERE LK, B

System.Console. Main J7iEHLE LN T Fias:

static void Main(string[] args)

{
System.Console.WriteLine("Hello World!");

}

MEEE

Ji System B4EN &) BB, “HibBse” 5| KIE R T System 4% = iE F 44 FTA R
.4 AR

¢ 3

fE AR SR, ER CERBRTTR .
T RERRINAE R . 7 M SE Main MRS R T 5 LR T2 —BUFEK.
R RPEE THEPITARR)” L RIZITMARER, B E Vi E

,ﬁI{’E o

BT E2R “Hello World!” , 7E#Hl & & 1 ##% Enter $2i& [5] Visual Studio.

e
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4 5 AAL A B % @4 Microsoft.CSharp, System, System.Core, System.Data,
System.Data.DataSetExtensions, System.Net.Http, System.Xml #= System.Xml.Ling
FREAEGTA. 428 E mscorlib.dll ZATAEAR @4 £ R+, £F A FA NET Framework
BRARR LA A C (AL aeRARNGETHAMR). “FIA” XHXRd TEEAF K,
TARAEE S e M & P I MIAZF . '

iAozt Jp AL KA, A& GIRT AR IFRAE RwiI AT . HEa%
FPATENMMES. ERMREF K, £EHLE DR FEFT,

1.4 SIEEBEFENRBERF

HIHE £ Visual Studio 2015 €IEIFizfT T —/NEARIZH & MAFEF . Visual Studio
2015 HwEAHECLZAE Windows 10 BN ARFAHN—Y]. XEERFEA “EH
Windows “F & ” (Universal Windows Platform, UWP), [KlH 6% /5 F BE7E T Windows
W Lizfr, s, FRAFL. 722 &t Windows B2 FEFF 19 H 7 5+ (UD.
Visual Studio 2015 H 3l sACHE R LT 51 -

Visual Studio 2015 R AP MLEEE BRENHERF: @B BIE. fT7E “48
MR AgmiRAE" & O ey BN EREF AR AEE, “SHaE” & ol
FA BB P R FAME R E d#.

PR 2k 3] v 7~ el {# B Visual Studio 2015 G2 BN ARER FE2F B — M E R ik,
HhH A TaAGL R AR, B8 — /&, faa s —AHEBHER B R AR
K IDEE o

KT EAEWFAF &K UWP S, 28IV #4586 LR T 8 2 MM FEs| .
> 7 Visual Studio 2015 8 ZEH L REF
1. % Visual Studio 2015 ¥MkRiEfT, BT
2. IES MV | “ERT | “TE” .
oG B “HFrEIE " XEHE.

3. TELAEMEHET “C%dE” | “iR” | “Visual C#” | “Windows” | “HEH” . H
BAZE, MikHE “UAF” , FHEFREKERE “ 2@ Windows TH” . 5§
iy “BiE” IR R

4, fEPEEESEE “FANMAGER Windows)” EFx.

MiEF¥&E XAML 44k~ Extensible Application Markup Language, Bf T4 & & il 42 /& 472,
&3 7, “@f Windows +6” mA@ETEEX GUI AFH. BERFHH%EIL
#%| % $ XAML 48 % 4%,
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3

WE “fNE” XAENESHRAEE “ X" X4 % F # Microsoft
Press\VCSBS\Chapter 1 ¥ 3% .

fE “HF” XAHEFHIA Helloo
WECHE “NRRITROEER" , Bl “PE” .

BHIXEIE UWP A&7 8 B Windows 10 & A B0 T EFR). BRT
Windows 10 & FRA, WMYFReFARE)ESH P s AR AR, iF
Vil https://msdn.microsofi.com/library/windows/apps/xaml/dn706236.aspx #— T
fif ey Jis L RN g

73 Windows 10 SEEFEARER
EETRASBHE®TEEN Windows 10 FEHSEENNE. =0 . &
REEERNRESNS Windows UEEEZE , Tl BN LS80
ate,

WHEER LOTEASEE SRR TREARET,

AR T EARSMST.

153

%3 EAE T 64237 5 UWP 5 Bl & /£ Visual Studio ¥ 4 KiEFT—A UWP & A
ik I,

RN, B FTRRTRREREES.

FREWBRZHRER T . BAMY “TANARER" , (HiZERSERRRE T KEX
, FEEHETRMMANL. Flin, BRI MainPagexaml XK, kML A
MainPage.xaml.cs f] C#X . REVARREIGAINT L. N#EL T MainPage.xaml {4
FrE XK Ul 5, BIFRiEiTixeim.

TE “fftk 7 RETREHEE” X MainPage.xaml.
ZXHEE ULfiF. mTFEFR, BiEER T &R RER.

MainPagexam! # x
5 Phone (1920 x 1080) 300% &2

oo ~jom o 4 B4 »
o@t H Exam ui] = L]
e e R a -|=cnd 3 -
=i<Page *
| x:Class="Hello.MainPage"
| xmins="http://schemas,microsoft,com/winfx/2006/xaml/presentation" '
&

xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:local="using:Hello"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"

00% ~ 4




16 Visual CHAN I 2| #4538 (% 8 #R)

TRERER ARG 5 T FHLRER. KR FREA AR XAML #iid . XAML 254l
F XML. UWP NS EE X EEARANAE. 28 XML, XAML A,

TG BB E RN 3 MNMEHE. EEHPT Visual Studio 2015 SEHLIX E4% it
B 3h 4 B C#LRS .

[BRF XA W A HHRAIA Ho, B2 S ERAARFHAA.

MEEE A LBk —TFRiE. £H4% Windows B AT, Ul h—AREAT MR,
2@ Al Windows F& A ¥, HEAER “R” R “HE” (page). A MiER
L, AHmR “GHR” (form)ifHhmA. 2L, BRA “Ga” (window)—id 454K
Visual Studio 2015 F AR REAE, i “BHE" Fo.

> fIZRAPRAE
L RdEMEANE “ TEM” 5.
WG BT AR, Bon T AT G A b R R A R A
2. B “HH XAML #4647 Xif.
K IR R T K2 i TV R A e A 1
[BIRTR  “PIA XAML ££4” KIRE 7T L2475 K.

3. fE “W A XAML £ 7 Xk #d7 TextBlock, # TextBlock {44 F & it ¥ A
R A

[BIRIR AR ARG 2 TextBlock 4544 f 3k TextBox 4544 . 4o R A5 45% 09 5 K ) B 4K,
¥ %€ 3% Delete 4% Bp =T Mifk.

XFEEEE K LA T —4 TextBlock (MG ELEB B EWHLE). TAM
ML R K .

(BRI o RA LI EMSATL, B AT EBETRGEMIRS, TAdE T LH#F
AL A “ AR B(FRRE—KE 4., EHILMEELA Visual
Studio 2015 & v £, RHMBA LY, AERHGTOHZ . 212, WX
B R PEEIK, SHTRAMRERYZH, BhdE “HaRA" &4, TL
HERAHL.

4. @ik LK TextBlock AT REAREE AR MM T . 7T LA T HEBREHEfL. IE
TextBlock {1 2 & A /2 b A (A BIAZREFHIRGHE) . TR, FIREZSEAERH
fhmid, BEFBREGE, AREHIEYHE).



B 1F BaHA CHRAZ T 17

FERMERD, FiEM XAML #RIERE T TextBlock &4 RHEM. H,
Margin B E LB, Text BB EEMH LB RN XK,
HorizontalAlignment FI VerticalAlignment J& s i iX B S0 A (9% 7% 75 s
TextWrapping J& 18 € iX LA BT B 31T .

TextBlock (] XAML %40 T Fr~(fR i Margin BHEESA XA, BAERRT
BHERE ERIME).

<TextBlock x:Name="textBlock" HorizontalAlignment="Left" Margin="10,10,0,0"
TextWrapping="Wrap" Text="TextBlock" VerticalAlignment="Top"/>

XAML %% A1 A0 B AE B0 . th Al 78 XAML &A% gmie(E, & oS ERiTM
B e, Hln, W EBEEKR Margin B HERSZE TextBlock 4G E .

5. 1E “PUE” eeigs RmiEED” .
BHEROSHRERSELTA, LT “BRITERIREER” T 5. TLUFHA
B T 7 #) XAML &R gmiE 12 fF R i, ERMEE Dt 7 —Fh s i a7
ARAE S & b i %N L AR AT E A i A0 ) R A -

BEEE O LTIOCRE; #E52, ERRERYAEETKRME. b ke
B (TextBlock #fFr4h), BIEHE O 275 Grid THRKIEME. WE XAML @i,
2RI TextBlock MR ETE Grid TET . IAEARHLE 1 Grid THK, B
PRI R RSN R B, FIFE Grid EAINATAFIRE LR o

6. HiiEAk LR TextBlock #2144, BHEEOEREHEME.

7. ERUEOSREF “XEK” . mTFERR, K FontSize BIEEHUN 20 pt, AJ5
1% Enter 8. ZBIEETELIR T HIIRES L.

Btz > 4 x
2% [textBlock miFIE
I #H TextBlock
, . 5
s -
Text [TextBlock Cha
ToolTipServi... ] ID
DataContext (=]
v
b w=E
4 XE

A W =

[Segoe UI *lo J20pt ~|m FontSize[@iE
{Bjo 10
v

MSEE ptEBANTTEEL5, | BFF 172 %+,
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8. FEBITHLEIREA XAML @ik, K& TextBlock 2441 5E SUARRS . BN BT K,
A 3| FontSize="26.667" . X R HH MM K L FHILAMEQG B REEFT 4 K,
EREF R EHOR T IREI B R RN B R) . FER B O AT BT R 3 A 3h
RBRE| XAML 5E XH, RZIVR.

£ XAML & &% FontSize BHEEFE SN 24. FE, ERIHHLEMBHEE O+,
TextBlock XA F S #f&iAE .

9. TEREMEOHKA TextBlock #MF AR, BEEBRMARME. EERE
H MRS EINE] XAML & # 1 TextBlock & X4 . ds N & & 195N 24 E8
A—HBRINBY. BRIEEWHFER, BNE XAML @#FAER.

10. # TextBlock #ZE4H Text E1EMERIAK TextBlock ¥ Please enter your
name. A] E 7 XAML &4 Text B, W EBME O haRmEBGLB AL
CAIE” XKig). EEE, ERITLET, TextBlock 244 SCAAH R HL KR .

1. ERHE G E RN E A X,
12. NTEE¥— TextBox MBI & & L, B ZE TextBlock #24 T 7.

MEEE ATKRLEHR4N, Bofith et ek EReEiradF, A2
T K. TSGR F .

13. BB, B RIREE TextBox A MIALk. fREHRR B EH K, R
DUERERE SUEMF R/ . H3hiALk, EEIA EJ7H) TextBlock 444 Ml L%t 5F .
AL Fr & BB BRTER L.

14. 7EiE5E TextBox HHHIAIIR T, ERMEE CMTES, 4 Name JBHEAIEM textBox
B 44 userName, WF EFiR.

R i K
g S8 useriame. — & Name & #&
5 TextBox
wERe
TN 8 -
b EE
b A
afR
SelectionOp... |04
spelicheck.. [
Text TextBox
UndoLimit 100
Cursor 0
DataContext (L )
Isénabled Ea

o ® oo
DR LA b D

-

MEIE F2EodmitBiEdmEs0eL4T,

15. FRATH TR, KB—4 Button BN E| &k, EN1E| TextBox A, f#Hf
HLFD SCASHE F B 58 7K P X 5
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16. {fFEME O, % Button {4/ Name BIEE XA ok, ¥ Content BHE(TE “4
37 X3 E SN OK. 36AIE T 4 b 22 41 SCA AR N2 & A T 284k .

BUE R & A 0 F B s

4 " — e e =
€

|| Please enter your name
| ITextBox

MSEE THMALAB AL LAY TEIRARGTRERR BRI F o HETHESR
WL, A6 BRAAME Z 5 #%H 1920 x 1080 49 5 £+ FMER. THA T4
5| & MG A A AR S Fe NGB . ABAE MR B 2ER 133 E+T2E
B AE A X,

17. fE “HER” ERAPGEFE ERBRITR” , RUETE R4

18. W FEFR, #E AR ER” TRIIREEKRZ “ARit B8N . (FTREERIAZ
“WR” R EER Windows FHLEA, FEAERKM. YREE “HR” EHh
i TFHIER” .

Mobile Emulator 10.0.10586.0 WVGA 4 inch 512MB

Mabile Emulator 10,0,10586.0 WVGA 4 inch 1GB
| Mobile Emulstor 10.0.10586.0 WXGA 4.5 inch 168
Mobile Emulator 10.0,10586.0 720p 5 inch 1GB
Mobile Emulator 10.0.10586.0 1080p 6 inch 2GB
Mobile Emulator 10.0.10586.0 QHD 5.2 inch 3GB

TERMGRERF..

NARFHSITHFErEE, WTER.

Mr your name

I TextBox

MEEE XA XEATE A Windows 4 B, BRALALRFHAKT. EMNKA
RLRAZF PR, FFRA R TARIE A1 5|07 5L R AL AT 4 B A& B AR R 4o
TR A AR F ), PURRAE R RAEX P . s T e T
REAH T AP OLE, R TRLBEL.

AESCAREFRMIBR “TextBox” 74, MIANHCHZT, A/EHdE OK #4l. HE
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A ABMASKE. EEFMRSLAE ST OK HHllZ ERAERNSER, XET
—HHES .

19. J&[H] Visual Studio 2015, 7£ “ifk” 3EHrpd; “{FILE” . Bl B EgA
AR X R A EAE. & I1EER IR Bl Visual Studio.

B'5— AR AR T — MRS . BUTE, X AMRIFERA % A F AR
BRE E TSRS T), B Visual Studio 2015 S5 C.4 HEIAER T KRR, SKEALDRITH
A BB R ST BB U S, PIE BRSO, 5 E SRR, )b
513 Visual Studio B Z04 R T WD,

1.4.1 RZFEB Windows E&N BIEF

fE “MRo T REIREHR” B IF MainPage.xaml 5 1. Xil; MainPage.xaml.cs 314,
BRI & R IEACRE SRS E & Db, W T BR:

using System;

using System.Collections.Generic;

using System.IO;

using System.Linqg;

using System.Runtime.InteropServices.WindowsRuntime;
using Windows.Foundation;

using Windows.Foundation.Collections;
using Windows.UI.Xaml;

using Windows.UI.Xaml.Controls;

using Windows.UI.Xaml.Controls.Primitives;
using Windows.UI.Xaml.Data;

using Windows.UI.Xaml.Input;

using Windows.UI.Xaml.Media;

using Windows.UI.Xaml.Navigation;

//“EETIWHAE http://go.microsoft.com/fwlink/?LinkId=402352&c1cid=0x409 A/

namespace Hello
{
/// <summary>
/// VT ESESHZE Frame HEIHZEET
/// </summary>
public sealed partial class MainPage : Page
{
public MainPage()
{
this.InitializeComponent();
}
}
}
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B 7 KE using 84 (HTIIAKEZH UWP MHAHERR W GEZEN), Y&
MainPage M E X, HAM MK EH 4 T . MainPage K & — A& 28 ki A
InitializeComponent Jji%. ity @HFIAK[E LR %, EEIERKH LW AT, &
B TR RS . 5 7 R VRGN A 5%

KA A RIS SEPR L MainPage.xaml.cs BRI EHB L. HRKZ HAER =R YE &K H
XAML iRk HahA i, CHEshER. XEREHTRRIEEFEIEMERE &, UK
EUFE b= AR L N B S Al 2o

BART RAVGHLER, TA B KEas RE7 (RF&ARMFT), LHEA
% Y CHRAD,

YRATRESAR, Main EAEMR T ? NMARFZITH, "AmmER? 266 NREF
fEH Main & UEEFF A M. BITERLAFEF MRA A .

£ “MRTRTFEHR” f, EERR D —MEARE XM, B App.xaml. B %
AT 2% B App.xaml.cs (. 7E UWP B, App.xaml SCH-$24E T M AR F A
H. i App.xaml.cs 2% 20T Frx 4G .

using System;

using System.Collections.Generic;

using System.IO;

using System.Linq;

using System.Runtime.InteropServices.WindowsRuntime;
using Windows.ApplicationModel;

using Windows.ApplicationModel.Activation;
using Windows.Foundation;

using Windows.Foundation.Collections;
using Windows.UI.Xaml;

using Windows.UI.Xaml.Controls;

using Windows.UI.Xaml.Controls.Primitives;
using Windows.UI.Xaml.Data;

using Windows.UI.Xaml.Input;

using Windows.UI.Xaml.Media;

using Windows.UI.Xaml.Navigation;

namespace Hello

{

/// <summary>

/1] e TRIFARFFANTA, DANFCBRNRIRFIRE K.
/// </summary>

sealed partial class App : Application

{

/// <summary>

/11 VHENESLGIN R R XA THIEWEAEIISE—1T,
/// Z8 FERET main() BX WinMain().

/// </summary>

public App()
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{

}

Microsoft.ApplicationInsights.WindowsAppInitializer.InitializeAsync(
Microsoft.ApplicationInsights.WindowsCollectors.Metadata |
Microsoft.ApplicationInsights.WindowsCollectors.Session);

this.InitializeComponent();

this.Suspending += OnSuspending;

/// <summary>

/11 TR B P E R fE s TR .

/1] FHERBNAREF TS M.

/// </summary>

/// <param name="e">H XA RALFEAFANMEE. </param>
protected override void OnLaunched(LaunchActivatedEventArgs e)

{

#if DEBUG

#endif

if (System.Diagnostics.Debugger.IsAttached)

{
this.DebugSettings.EnableFrameRateCounter = true;

}

Frame rootFrame = Window.Current.Content as Frame;

/] NEER OB ERNARFIEL
/1 AR E O TR
if (rootFrame == null)
{
// BT L SHLE T OAHESR, HINBE—T

rootFrame = new Frame();
rootFrame.NavigationFailed += OnNavigationFailed;

if (e.PreviousExecutionState == ApplicationExecutionState.Terminated)

{
//7T000: M2 HiEEEAIN IR IR

}

/] FHESSHE 4R & Ok
Window.Current.Content = rootFrame;

if (rootFrame.Content == null)

/] SSRUERNASEER, FHBEE T,

/] FHBLEFTREBIEAFNSEUE KRCE

/1 B8

rootFrame.Navigate(typeof(MainPage), e.Arguments);
}
// BREATE DA T ESRA
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Window.Current.Activate();

}

/// <summary>

/11 SAEREE TR

/// </summary>

///<param name="sender" > SISIKHIHELE /param>

///<param name="e">% X FHURIBATHANE B </param>

void OnNavigationFailed(object sender, NavigationFailedEventArgs e)

{
throw new Exception(“Failed to load Page " + e.SourcePageType.FullName);

}

/// <summary>

/// TEREERENARFPTRER.  EARIERNREF

/11 TRHAEN RS R R,

/11 FHERFABRRIFAZ.

/// </summary>

/// <param name="sender" >H5EfIERIYE. </param>

/// <param name="e">HFHEIFRINEIHEE. </param>

private void OnSuspending(object sender, SuspendingEventArgs e)

{
var deferral = e.SuspendingOperation.GetDeferral();

//70D0: {RAFNFIFERPIRAHHE LT fE 6VE2)
deferral.Complete();
}
}
}

PA_EARRS R 2 R RERE(CL “///77 FEk), HARERIEANT EEME . BRI
¥/ OnLaunched J7¥%k. ZAEEN B EsIRET, EMRESBSHERF R
Frame X &, #EiXA frame H1 275 MainPage B A HIEE. HATAZREE DBk an
TAEUA K BRRIEE, RE S EREs N AR &) i 2R s .

1.4.2 EEFENRBEFRMNKRE

TREENHBEFNSHZE, BEEREEERFTFRIL “EF” .
> HOKIB@EERE
I 7E “RRUTRAEEIEE” P MainPage xaml 76 ¥ i LB 1T FF .
2. TERGHOLER B OK ALK E.
3. WTFEMR, EREEOPEREG “EETROEHCERRF” RN R ER).
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s A

@ ER ok

Click o
ContextMenuClo...

ContextMenuOp...

DataContextCha...

DragEnter

Dragleave

DragOver

Drop

FocusableChanged

GiveFeedback

GotFocus

GotkeyboardFocus -

JB & O E7n Button B HEHFIR. H SRR RS HM.
4, 7E Click {550 SCAME S okClick, 1% Enter .

#4347 JF MainPage.xaml.cs, 77E MainPage 25+ H Zh ¥l okClick J7i%, W0 F Ais.

private void okClick(object sender, RoutedEventArgs e)

{
}

PAEABEBRLEEERA KRR, B3 ELSHHIE.
5. FESCHFTRERAINCA R INAAY using i84), AME SR EIEHIIEH.

using System;

using Windows.UI.Xaml.Navigation;
using Windows.UI.Popups;

6. TE okClick J5vkHr s in bAF ke 48RS o

void okClick(object sender, RoutedEventArgs e)

{
MessageDialog msg = new MessageDialog(“"Hello " + userName.Text);
msg.ShowAsync() ;

}

B OK ¥ iEiT LR g, FH, E%HIERRAR T ERANAER
F—30), BB EREENLES ] A FHERESE —/ 15768 MessageDialog Xt
R, A'EiEiEEE “Hello YourName” , HH YourName & YRTE TextBox 4 A
w4 9 — AMEH) PR B R 1% MessageDialog, {§ & 7 Fi % b H 91 . MessageDialog
KAE Windows .UI.Popups fin & TR E L, FrUAEELE S HINE.

M+  Visual Studio 2015 £ R A ARG — TR T F i TR EBRK. KA783)
L7, 2R FELEH L ‘AT HAARSFF, BARARANTRZINFS
GPATE A F k. HH B "await" EFHF AR FAMLR. 7 LMK, X
K i R A4 #) A NET Framework #4t69 5 Fohhk. B AT T2 L%i7%4%.
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7. B % O _EJ7 ) MainPage.xaml $7%5 57 B Wit LA

8. FEJKHK XAML #idHH# Button o &, EAERITEMNS). FREHER
& Click T&E, Zic& 5| H okClick /7%, W FFim:

<Button x:Name="ok" ... Click="okClick" />
9. & “PAR” FHPIEE “HHBR” L.

10. 7ERE)E BB AP, EXAEARMABCHEZT, AR5 Hd OK 4.
Bl Ja R s — 2 BORXOEAR, T BT .

Mer your name

[ J ox.
e i e St e e s ]

Hello /&%

TR

i

e e ——— i £ . e v - v

11. B “SCH” RKAHBAE.
12. i&[A] Visual Studio 2015, £ “ifik” ¥ fkFE “ZHHR” .

h 5
FEVHR T T {E Visual Studio 2015 G, AERAIEITRIATEF: BIER T 426 & M
HfEFF, fERH G & O+ Ertmit; e T AR GUI i EEN AR .

o WMPFBLYLZI) T &, EHLLIZLT Visual Studio 2015, SR/FHEEE 2 &,

o MRGHEINEHEBH Visual Studio 2015, HiEF “SCMHF” | “BH” . WRED
“ORIE” XEHE, THHT “R” RHRFIE .

oy »
F1ERESE
£/ Visual Studio 2015 FT& % | &S “XH” | “HE” | “TH” 777 “HEWE " XS, ELNE
il & N WRIT “B2” | “BIR” | “Visual C#” . TEPEERKRE “fEHl &

RIFTEFF” o 1€ “frE” CARMEPATHE XHEHER. FMATE4
o Bl “WiE” &
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&R

BEHT:

_Bf S LR R e ‘

{8 Visual Studio 2015 Hi & | &3 “3CH” | “HE” | “TH” T “HETH " XMiEHE. ELME
F Windows “F & . BRI “B&3” | “BR” | “Visual C#” | “Windows” | “HEH” .
fEhEEg D “TFAMNAGER Windows)” . £ “frB” HEF A
HX g EF. MATH SR, $d “Foe” &

A R R W CER” | “ERBRAR”

LA AR B 1T B R EF CRR” | “TramiAR”

IBAT LR 1T AN 18R R PR | “HHRETAEAR)”




F28 EHZTE. BIEFMRIEN

F 3 B5:

EMRIES) . AR AT
GRS Fa AN

1 A AR £ A

& ] +F-oA B A B R BRAE T
T Fi 1%

%1 ZHR T I B Microsoft Visual Studio 2015 Zr 2 8545 [RAIE 1T 156 & B HFEFF
BN B . A EK 2] Microsoft Visual CHHITEVERIE T K, AIEIEM. KEFM
PRIRFF: 2] CHE T A I EE TR R R UL KR R T B N B AVRFAE s 5 3] o] 75 B
FE A R RRFET HEa AN ARER): %3 CHERRIER: F iR
BAERRAETME,; R F > T4 & F P BOE ZRIERF R RIEK.

21 I2 % 18 A)

BRRWTRENGS, WitHEE, FEER, REAASERHEE. RIONHAEEF
BRREIE k. B 3 EREAIN A% BRTER G AN ARLIEAF. B
1 T/ Main BR T ERBIF

CHER)BTE R RIS . XA A5 A R AR,  GEFRNIBE. XL
#i, #AREAMA2KMERRNEN . BREEMRRERN A CHEEMNE: FraE
FERBL AL S, B, 3 1 EEASBRMEA LSS, URERARERRE:

Console.WriteLine("Hello World!");

[BRRT CHR “AuRX” #F, BREFAZOCeEAFHIRTHRESL SR,
BRUZSPEAENL. #TX, TRRATERGEZHXLIHEGH L. B4,
G— e PR EAR A £ 5 Wik fo 2 g,

FUFEE I 1RE T RBINEEAEN, RABRK. FeEs M AMEMIES.
RERFRREHEBMEN. A PARZIFEERY CHERRM T LFRRIFT

2.2 (FERMRREF

FRRFFRXMIEF F & DU RBATIRR B XETRAMEAZER, K, HikM
ZR(EHRRMSHEIZR). £ CHE S PEFIRIRTI L IUEIE LT IEERN -
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o HEEHFRKEMNE), HFEMTRIL
o ARIAFFLIN A FEEEL T RIZR K

% in, result, score, footballTeam I plan9 & & X 4% il ; result%,
footballTeam$#il 9plan M A2 .

WEBRT CHRIBHA. #lde, footballTeamF= FootballTeam & T[] 44474 .

IWRKEF

CHESMRE 77 MrAftE R, BFAARE T E K B i E A X bR iR .
KEFRAFIRARRTF, B RBFHARES L. KBFHIHFEFE class. namespace
il using . FEEARBTHERIRN, BFEIRXRZERBFHE L. FHEHIIH TIiXHEHT,

abstract do in protected true

as double int public try

base else interface readonly typeof
bool enum internal ref uint
break event is return ulong
byte explicit lock sbyte unchecked
case extern long sealed unsafe
catch false namespace short ushort
char finally new sizeof using
checked fixed null stackalloc virtual
class float object static void
const for operator string volatile
continue foreach out struct while
decimal goto override switch

default if params this

delegate implicit private throw

[BRR CHE “REFIAGREE" Fo¥, AGARTFRAOHEFTREE.

CHEMEH T UL FARIRSE . XEAE CHREE X T, WENE O, RERMEKEK
(R, BB GIX R

add get remove
alias global select
ascending group set

async into value
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await join var
descending let where
dynamic orderby yield
from partial
=
23 ERAZTE

TERAMEN N E. "RRBESATEN A ESIENE BRI AR,
PPN B R LA A VS A AL AR B AR BRATHZ AR FHERENNE. B
n, fFERSIEATAIR cost AR, R IMEAFERIZER. LUSSIH cost R, IR
ER R Z AT E RIS -

231 WHRLE
AR BRI 2 i) i 44 R IR . (ERIT R B — R, X—mLHREE. 4
— i 2 P B T lD bug. FHR L% ML

o AEUTRILI k. BRFE Coh &k, ERH] T FHADLES (W Visual Basic)#148
P E EARIE .

o  AREMBNKNEARREPIARREF B0, AZ[E A {EF myvariable fil MyVariable
ZE, EIB5IRE. M B7E Visual Basic IXFEARX S K/NEMES T, KWE
RS ZR .

o HBWMLUNEFRIT L.

e HAFZTANHEMIRIAFTF, NB-ANRERE, SMNRRASEFERRKEFEN
camelCase it 57%).

o ARE(MHKFFICESHE. Microsoft Visual C+HFF & A R BHBIXFICSE. AHE
& FFE SIEBALIRTT.

%itn, score, footballTeam, _score il FootballTeam #i &AM R4, HEHA
AHEFE

2.3.2 FEEATE
LEANE. CHIEFMEMLGIEFZRRNE, OB, FABNFZFHRE, BSid
B, WA E T EAMIEGR KR,

BRAUMAMES B PEYR. flln, UTEGSEH age TERAEY int fH. 2
EREEAUAUS FL L.
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int age;

int & CHETTEIRARR Z —(E il HEI Kb HE K A).

MiZE& Visual Basic 25 Rz &, CARAFRXESFN. A X EARAZINLAL
HATHH E .

BRI EHA URE. DL EARKE 42 R age. R, BEMSSLATD.

age = 42;

5 (=) RMERIER 1EF 2K A MERSS 2 022 & . E 5 T AL B 7K age
KRS AHBFNNE. T EARKERR age K{ESE RIZEHI G-

Console.WriteLine(age);

[B487R & Visual Studio 2015 #) “KRABFX ALESZ” Hof, AFAE LSS LLART
EEXA.

24 fERETHFERE

CHNBU L ETHBAA". FTRELT CHRERAIMETEIRLR RIHBUETEHE.

BUEARB | ik Xihir) | EE ' R
int B 32 -231~2%-1 int count;
count = 42;
long B (CE RG] 64 28291 long wait;
wait = 42L;
float A 32 +1.5 x 10%~43.4 x 10* | float away;
away = 0.42F;
double | MUREECERST)FAH | 64 +5.0 x 10°**~+1.7 x 10°® | double trouble;
trouble = 0.42;
decimal | Bt f{E(AA Lk double & | 128 (-7.9 x 10®*~ 7.9 x 10*) / | decimal coin;
i AR R S/ ) 3 ) (10-%%) coin = 0.42M;
string | FHF3 BFFI6hL | AEA string vest;
vest = "fortytwo";
char - 16 0 ~2'°-1 char grill;
grill = 'x';
bool fi/RE 8 true 5 false bool teeth;
teeth = false;

@ 7 “HTHEIEHEEL” (primitive data type) R R FEE . ARBAR “HEAHIERT" B “RBETIREER" .
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241 XKWBEMNESHLTE

ZEEHNAIHEIE EERHRRE. CH CHEFMTZ bug BREBETRAT
ABEZE. CAARTFHERARRERE. ZERAMER A REM, TUEFLERE.
KPR RATRIRE AN . Flhn, VLT iERE RS IR, Bh age AR (E:

int age;
Console.Writeline(age); // 4miFiiiz

242 BRETBIEXRENE

LA %5 3] 4 i 4 A PrimitiveDataTypes () CAFE 57 JLRRHE 7T 50 KR T o
> BErRETHEEENE
1. WREEAIZIT Visual Studio 2015, HEZHE.
2. EFF M7 | AT | “THMBRAR” .
BEfER L “4THFTE 7 XWEHE.

3. UIRE] “SCRY” SO R f\Microsoft Press\VCSBS\Chapter 2\PrimitiveDataTypes
TR,

4, EBMURTT R PrimitiveDataTypes, #idi “4TH” .
BEJER IR R TT R . “IRU T REFIRE HAE” # 2R PrimitiveDataTypes T H .

EEE Mir»EXMHEMsn 7 &%, Hl4e PrimitiveDataTypes.sin, %k 5 £ T L4 —
MR EARE, RE XMH1EM.csproj ¥ ESL. wRITFREMRRIBEFTE,
Visual Studio 2015 & )24 '€ €1 # a9k 7 FXAF. T2 & 4996 7T itid A 4K,
HRTRARBAR —AREARZAMAREFTE.

5. fE “PR” EPEF “TrHAR” .

A EFE Visual Studio "7 3| — L4 . B 2RSS 5 CRAE T4 IE). K ER
T BT 7 B U
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|

Primitive Data Types

Choose a data type Sample value
long
float
double
decimal
string
char
bool

6. 7E Choose a data type(E £ K5 ¥ R o iy string 7L,
forty two iX/AME 4 H L Sample value(ZB{E ) CAHEH .
7. BEFIRFE int KA,
Sample value X AHE B/~ {H to do, KT B/~ int [HRNERIEERA i,
8. AR A EHE A i F T double Al bool A AR HRIE IR A LI«
9. J&[H Visual Studio 2015, &+ “R” | “4FILWIR” o Al <M & COREF LR,
BERETHIBRE gl

1. 7 “fRIRT RGP EHEL” I PrimitiveDataTypes 3 H, XU MainPage.xaml
p &

L FIFR B & ARt IUEE “ Bt @ E

[BRT wHFERBK, BREFATA, THKEL CultAlt=F Ctrl+Alt+-3, Ctrl+5
ARRAKRE DT, IR AB LT AN TS AT ERFR TG,

2. 1E XAML &#& 6 FiEsh, 3| ListBox BERIFRIC . %3817 & 14 A ) B B
KRFIR, HABWTERE T —LEME):
<ListBox x:Name="type" ... SelectionChanged="typeSelectionChanged">
<ListBoxItem>int</ListBoxItem>

<ListBoxItem>long</ListBoxItem>
<ListBoxItem>float</ListBoxItem>
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<ListBoxItem>double</ListBoxItem>

<ListBoxItem>decimal</ListBoxItem>

<ListBoxItem>string</ListBoxItem>

<ListBoxItem>char</ListBoxItem>

<ListBoxItem>bool</ListBoxItem>
</ListBox>

ListBox 3R EA B KR Bn M ListBoxItem, N HIFRFFZITH
F|FI2KAE SelectionChanged FH(H RE%E 1 A B EILHN K&
Click F#). ARFRERE ZEHHAH MainPage.xaml.cs 4 & LK
typeSelectionChanged 7.

R COE” | “ARID” BE R Ih AR FT.
W “RESFISCA ISR ” & O+ S~ MainPage.xaml.cs L HIH A .

MSEE wETH “MAFEARETRE” 7P KD, BF MainPagexaml & R &

MainPage.xaml.cs.

4.

£ X444k 3| typeSelectionChanged 7517 .

BRT BALTRADERFIAR, TE “G#” ZETRE “SRAHR” | “HikE

K" (Ctl+F), MERXITFHEKIE. MAZERNE—RGLAR, £k “FRT—
N7 41, T BT,
WRT—AEE

MainPagexamlcs » x -
& PrimitiveDataTypes +| %2 PrimitiveDataTypes.MainPage - @, typeSelectionChanged(object . Selec
: > —— |

{ ¥ typeSelectionChanged
B /1] <summary> Bl e
/7] An empty page that can be used on its OWN & s apurce co mhcian o rro

/1] </summary>
o 3R

publié sealed partial class MainPage : Page

{ i
pub"l‘:c MainPage()
{
i }

| 1 18l
|

private void [iESEIECEIONUNENEEH (object sender, SelectionChangedEvent
{

this.InitializeComponent();

ListBoxitem selectedType = (type.SelectedItem as ListBoxItem);
switch (selectedType.Content.ToString())

BARESKANE, ZRHKANE, REREETH “EoHX 5" #4i(Aa).
LFTATA “4ptt” R¥E, Hikdiritsd CultF #ATHRE F4K, &bkt Cul+H
#HATRR AR,

BT i FK, ETHA “KRBFLABER” T2 LFHERA T AER
Fik, PIREFT RENGA F k. REFRIMMROABLF@itE). MFIE
¥4 4% typeSelectionChanged. AAFE L HEIEZF %, T BAF.



34

Visual CHAN I 24518 (F 8 AR)

MainPagesamics © X% 5
& imiiveDataTypes -1 *; primitiveDetaTypes.MainPage -| @ typesetectionChangediobject sender, Selectil®
@, contentlonded

puhllc sealed partial class Mair lPabEO( A "d)

( e @ GetSindingl: : object target)
public MainPage() & InssChne )
( © MainPage()
this.InitializeComponent(); %=
} ©, showCharValuel)
|8, showDecimalValued
8, chowDoubleValue()
pnvate void typeSelectinmhaqee.WM
{ ©, showlntvalue(
ListBoxItem selectedType = (\®,showtongValued
switch (selectedType.Content ®, dowstingVelusd
{ {9y type
case "int": @, typeSelecti ject sender, Select B
showIntValue(); @, value
break;

WRAHESHNRELRE, iF 2153 typeSelectionChanged 77 i) TAEEH .
WREAE, F 4 BESFEMFRXEAE. Hl R TEA S5 T ListBox £+ 1)
FIRDE, —IEMTIEL % E. HiERkR e EEEZ At 4. flm, B
float, F%4 1 showFloatValue /7.

M R, 3 showFloatValue /%, WlFFins:

private void showFloatValue()

{
float floatVar;
floatVar = 0.42F;
value.Text = floatVar.ToString();

ik
HEFEBRBE=MEM. F—FH float KR A& floatvar.
B _/NBE 0.42F IRA A& floatvar.

WEERT FRAAAYER, #5114 0.42 FAk 4 4F float i, it F B4R, 14 0.42

BN L1F double 1. EHAEFKALELZEF, BALRIEHIMINA,
ARG —F RV GERL S —FHEUVGTE. CHEX G BRSH.

F=/MEAIERAER value LAER R ZEENE. THEE—TZiEH. F1E
P, CAEESRARMRER Text B, 5 1 F2H XAML K, HiER]
BAGIIRER A . FEERZAUAARAETET7ER “R]7 18530
X R B . (RIEEE 1 T Console. Writeline 77i%?). A4, F Text
JE MR AL B BEE L AR FAF R T A R R BT . TR Text BYE, BIFEHLE
Y%, FEHF, NET Framework il ToString J7i4R 4t 7 #8h.

NET Framework {157 H $#E XA #H ToString ik, FATFEXN REHK TS
3. showFloatValue 77i%f# ] float K& ) floatVar ZF&E ) ToString ik
ERZEEMEOFERFEER. FRETZEME value IARHER Text &k, B
OB BEEKRIAER, TTSEI ToString 75148 E i Fl F R sh R KX R
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10.

s

12.

13.

14.

BES 7 JE W EH e,
£ “RISACAgwiEas " & O PR E W Frr i) showIntValue J5i%:

private void showIntValue()

{

}

FEFRHEH Hiifi int KBRS 21 showIntValue J5i%.

£ showIntValue 77 JF k(4G KIE S /G S —17)H N LU R IKLA B AME 4

private void showIntValue()

value. Text = "to do";

{
int intvar;
intvar = 42;
value.Text = "to do";
}

B MEALETE intVar SRS int (H. - MEE 2 RATE.
EHERRGERSS, BFFFH "to do"BUk intvar.ToString(). HEIER
T XA

private void showIntValue()

{

int intVar;

intvar = 42;

value.Text = intVar.ToString();
¥

£ R SRR TR .

WK R

MINRHEF e int KA. Hi5€ Sample value fE B/RMH 42.

i [ Visual Studio 2015, & “I” AP EHF A" @4,
1 “ACRA A 4E 457 & 1 4k 3] showDoubleValue 77¥% .

%% showDoubleValue J7i%, WNAIANAH ARG

private void showDoubleValue()

{
double doubleVar;

doubleVar = 0.42;
value.Text = doubleVar.ToString();

}
RS showIntValue /iEAEML, R 2% double 25 & doublevar, Wit{H 0.42.

£ “HABF A gmiE 4% 7 & 03] showBoolValue F7ik.
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15. %% showBoolValue JjZ::

private void showBoolValue()

{
bool boolVar;
boolvar = false;
value.Text = boolVar.ToString();
}
RIS Z B B F 4L, At boolvar AF & R A 944 /R1H true 5L false. A
TR ME false.

16. £ “HPWik” FHRPERE “FHEL” .
17. M Choose a data type %3 $1i%# int. double 1l bool %!, fEF—FEN T,
H#BISIE Sample value HEH 7% (& IE#A9E

18. i&[A] Visual Studio 2015, 7E “ifik” R PEE “F1LAR” .

25 FRERRES

CHEZFFRAE IR 22T M EMBEARRER: NS RS5(-). ESEMIERKL()
AHRBATIN. W T BR. BARABRIETSREES, wHMEHT “BfE” X “E'/” k&
M. 7 T4, moneyPaidToConsultant ZF & &R 401 750(5F K i 9% F) A
20(RBOIIFAR, 45 Tk R E AT A Bk

long moneyPaidToConsultant;
moneyPaidToConsultant = 750 * 20;

MEE BUEFREEFBEMELGRIBERICET . ARAX 750 * 20F, *24
Y45, 750 A= 20 &AL,

251 BREFMAER

ARFTABRIETFEE S A BIERE . RGN T EMEERR TEREE.
#iltn, ®%F char, int, long, float, double &% decimal 5% {1 {E {3 FIAE T S AR BRAERT .
EFR T IZERAERF(+), AREXT string 287 {8 3 F HABAERT BORIRIERF . X T bool 7Y
HME, WA ABAREEFEAGEH. FrlLL FiEARA TR, ER string BRI HFR
FEREFW—NFRERA DM FRFREERN):

/1 TR

Console.WriteLine("Gillingham" - "Forest Green Rovers");

@ FiE: ARG—R WER” M BRER .
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BAEFF+AT TR AT S . EARER, BOATRASIH PSR, filin, U
TEGEEH P BN 31 (AR "44"):

Console.WriteLine("43" + "1");

[#487% NET Framework #2447 Int32.Parse 7 k. &3tk 545 &AM EHITHR
EE, T4 Int32.Parse # Atk S AE

BEER, HREHNERAURATRELEE. flm, RiEX5.0 / 2.0ER
2.5. BN RIEMIAKAISR double, 45R R double. (7£ CHH, H/BUANFHEME"H
EF& double fH, A2 floatfl, HERMREREMIEE. R, REXS / 2804
R 2. B RERIRRIGR int, FRBR int. CHEXFPIER T SR XHERAT A T
B. A5, BRASFERELEE, BREBH/EME K. i, KEX5/2.08F int
{EA1 double . CH4wiRARRMEIXFA—BHIFHA, HIIERRIDK int F K double
BHATIHE . FTEh, UL ERERIZ R R double H(2.5). BRSFAEMN, HBHEARI.

CHIE SRR AR AR — N EARRER, HBUEGRERER. EHESB®%ER
e X % yWEERGMAEH x Bl y B &%, Flin, 9 % 24821, EANIKRLL2, %4
BERAR1.

MEEE 4B & CH CH, el TN R A Float F= double A 1% A BALRMEHF. {2
CHALF. BPALRMEFER THIASMMAER, mBLRR—ZAH¥K. i, K&
XN7.0%2.44%%%2.2,

@ #E: FHfAditra) REEERBPRANE, SFEFAFFEME. ORAHERICCFER. ABRA “FHE" X
— ik,
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HEXRBMIHFK

CHiE 2 843 F LA 5 MM RARCIAT . Blde, 1EATIERL 0 FTF64RRL
% K, T4 int, long A= decimal XA ehEE A, Fiva, #HIF 5/ 0 XA RAXSh4H,
122, double v float K& % LA —ATUAFAS K HHAML, BALK 5.0/0.0
{ER Infinity(RF X). EAMN 69 —6Isr2 ALK 0.0/0.0, BF, Wk 0RAiE
14k, LRAE 0, RIEMHRLOLERREALFT K. K2 X 0.0 / 0.0 2R N—F a4aF
JE e Bcd: B A 0, XRAF K. AT, CHEZRBT 5 —AA NaN, B “nota
number” . VA, doRitHAiEX 0.0 / 0.0, M4 EH NaN, NaN = Infinity T & &k
KP®A. 54 10 + NaN, #REZ NaN. it 10 + Infinity, £ %2 Infinity. A7
g —49h 2 Infinity * @, 2% 2 0, @ NaN * @ 494 £452 NaN,

252 RANTBRERBRER

PA 2R iR 3t int 87 A48 F BAR B 1ETS
> BT MathsOperators I B
1. WREEAIZAT Visual Studio 2015, & /E3301E .

2. 4T JF MathsOperators W H . Z 3 H AL T “ X8 ” X4 % T # Microsoft
Press\VCSBS\Chapter 2\MathsOperators - 3C 3,

3. £ W7 SERPIER THHER @,
Bl JE R B B s B & A

ahCpeston o -
Left Operand Right Operand

O subtraction

O- Multiplication

O / Division

O 9 Remainder

Expression:
Result:

4. £ Left Operand(7 #:/EEOMEFHI N 54.

5. fE Right Operand(G#R{EEDMEFHA 13.
BEJS, BTLAR PN SCAHE S OME R AR R IETF .

6. il - Subtraction(J) ¥4, HHd7 Calculate(iH5)I%4H .
Expression(Fi% 20)ME 1 (9 SCAZE RY, 54-13, Result(45 5)HE & 0. X8 BRI
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s

Hiik/ Division(BR), f#. Calculate.
Expression HEH [ SCAZE L 54 /13, Result HEFE X E R 0,
H7% Remainder(BUi%), F#.1d7 Calculate.

Expression HE F [ SCAZE R 54 % 13, Result HEFR G~ 0 R HAth B Ak
A, IELHATERBER 0.

METE AT RS, B AAZF40 M B)48% 274 & “Input string was not

in a correct format.” . % 6 FH/NB AT fo it FALR/ 77 .

9.

& [A] Visual Studio FFiE# “WWiA” | “{F1LHK” .

MathsOperators K IR H IS SCHUERTH 3. TN TH LT3
> % MathsOperators K FIR2F R #(THH |

It

FERTHLEE O 278 MainPage.xaml &k, WH©LE, £ “MRyREFEEH
#%” 1) MathsOperators i H # X i MainPage.xaml.

ii& ‘lm” | “ﬁmﬁu ” | “I*ﬁx%” 3

Bl e R AT an T B R R ) “SCRERAR” & 1, Sl 7wk B R AR A RR A
KA., “SORRAR” & OREE T — A 58977 3N R 4% & i oh 8 AL #EE .
BUHSRER, BRIMEMRERE AR Page. W% 1 FHTE, UWP MAR “H7”
AE—A Grid 34, HAZHHRAEZ Grid . £ “SCRYKRHN” FEFF Grid
RREE B H A Kb LA S —A Grid FFER(SMZ Grid {E 2y frame {1,
Wz Grid B8 & ik EHILEIEA). RITHWE Grid #551 H &k LBIBTA 214 .

SCEGR *Aax
L (Page]
@ a
4 D) [Page]
™ TopAppBar
“« BottomAppBar

4 1 [Grid] @ o

@ rhs @ o0
thsOperand @0
rhsOperand @ 0
4 B operators @ o0
@ addition @ o
© subtraction @ o0
© multiplication @ 0
@ division @ 0
@ remainder @ o
@ calculate @ o
& [TextBlock] @ o
[ expression @ 0
 [TextBlock] @ o

[ result @ o
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BAEMES, MPMTRERTIAPREER. KO0, EROHRE ESE
f, XEREEHAE “SRR” AP REER. B “ORAHN” TO4A AR
RISTHARE E & 1, RIS I ThRE .

R E RO P A FRREA TextBox #214F. £ “CRKRH” HOH,
INEANT5 54 A 1hsOperand 1 rhsOperand.

HRIBITR, FANEHH Text BHEHEN T HABMARE.

TERREES, Bl T 2R TextBlock #2144y 4 N expression, T &
NHE S R TextBlock #2444 N result.

KM “IRERHN” WH.

e CUE” | A7, £ R ARES” @O SR MainPagexaml.cs
A ARES

£ “RIBMCAgER" & 0B addvalues ik, W FFiR:

private void addvalues()

{
int lhs = int.Parse(lhsOperand.Text);
int rhs = int.Parse(rhsOperand.Text);
int outcome = 0;
// TODO: Add rhs to lhs and store the result in outcome
expression.Text = $"{1lhsOperand.Text} + {rhsOperand.Text}";
result.Text = outcome.ToString();

}

PF—MEAFEH LA int & Lhs, ¥4 A P 7E 1hsOperand HE i A\ 84 .
J04E TextBox #E/FH) Text EHER S FA/FE, 8 1hs & int, BRI 717 &
HEONEE, RIGA GRS lhs, int FIERARMET int.Parse JiERIITX
AN,

#—AMEA) A int 258 rhs. rhsOperand HEH B #H N int 2 FIRAE .
B =/MEA)FE int Z & outcome.

—ZUERIE HEN 1hs Fl rhs INB]—i#2, S5R1F#F outcome 1. XBEE T

FHRAEAFIH R R EENE N FRERERERTIIE, RERRS
expression.Text @, FEFFHEEAEM expression {EF BIiR.

BJE—MEAKIHES RRE result HER) Text BHELLER. 8 Text B
HREFRE, MitHESERRE int, FrUlUIUeEH T/ & 4 e Text B,
X IER int B8RV ToString JiHITER .
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10.

£ addvalues J7 B FERE FE i CA T I 2o &4

private void addValues()
{
int lhs = int.Parse(lhsOperand.Text);
int rhs = int.Parse(rhsOperand.Text);
int outcome=0;
// TODO: Add rhs to lhs and store the result in outcome
outcome = lhs + rhs;
expression.Text = $"{lhsOperand.Text} + {rhsOperand.Text}";
result.Text = outcome.ToString();
}

ZiEAXRIER 1hs + rhs #HATRIE, 45 RF#EE] outcome .

K& subtractValues 77i%. ZiEEMEHALMER, TERINEBEATEMN lhs
W% rhs IR, IS outcome 1. FEFEF ML T I B H1E4A):

private void subtractValues()
{
int lhs = int.Parse(lhsOperand.Text);
int rhs = int.Parse(rhsOperand.Text);
int outcome=0;
// TODO: Subtract rhs from lhs and store the result in outcome
outcome = lhs - rhs;
expression.Text = $"{1lhsOperand.Text} - {rhsOperand.Text}";
result.Text = outcome.ToString();
}

7 mutiplyValues, divideValues Fl remainderValues 77i%. EATFEFEGR %
THITHR BT E R CRIES) . BIMERKEIE (I B77):

private void multiplyValues()
{
int lhs = int.Parse(lhsOperand.Text);
int rhs = int.Parse(rhsOperand.Text);
int outcome = 0;
// TODO: Multiply lhs by rhs and store the result in outcome
outcome = lhs * rhs;
expression.Text = $"{1hsOperand.Text} * {rhsOperand.Text}";
result.Text = outcome.ToString();
}

private void divideValues()
{
int lhs = int.Parse(lhsOperand.Text);
int rhs = int.Parse(rhsOperand.Text);
int outcome = 0;
// TODO: Divide lhs by rhs and store the result in outcome
outcome = lhs / rhs;
expression.Text = $"{lhsOperand.Text} / {rhsOperand.Text}";
result.Text = outcome.ToString();
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private void remainderValues()
{
int lhs = int.Parse(lhsOperand.Text);
int rhs = int.Parse(rhsOperand.Text);
int outcome = ©;
// TODO: Work out the remainder after dividing lhs by rhs and store the result
outcome = lhs % rhs;
expression.Text = $"{lhsOperand.Text} % {rhsOperand.Text}";
result.Text = outcome.ToString();
}

> ik MathsOperators R 12

I

2.

£ IR SRPEFE “TFRIRR” ERGHET AR .

£ Left Operand HE % A\ 54, 7F Right Operand HEH 41 A 13. #iii+ Addition,
it Calculate.

Result HE &7~ 15 67

¥ - Subtraction, #i.i7 Calculate. IGiF4E SRR 41,
#.75* Multiplication, Hiii Calculate. iF45 5% 2 702.
#35/ Division, i Calculate. IF4E R 2 4.

TEPSEAETET, 54 / 13 4 RMNIZRE 4.153846--(NLEH). HIXARIEAE
W X CH#! IEWRTTHERER, 7E CHhRER LIRSS R th R AL

#175% Remainder, #ii Calculate, ¥iF%5RAZ 2,

AbPREEHT, 54 FRUA 13, R¥EGE 2. THENREIFER 54 - ((54/13) *13) = 2.
B AR TEE . MRREFHFEZN, ¥(54/13) * 13 A% T 54, fhiEE
BT !

iR [H] Visual Studio 3542 1E 18K .

2.5.3 EHIER

hAERZEHRER D ENMREFRREIT . FlICLFRER, EER TR+

2+3*4

BAMRELZIN, ZRERSIERE L SEIERR? A FBREFFERAN RS R

MBFEMET, BAMBZBHE(2 + 3) LG R ARIER I LIRIES, IO
MRIERNPERZS * 4, B 20,
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o BinZkFE, IMAREEZEH(3 * 4)4 RERARE/F+R A RS, Frolk
MNRIERGE R 2 + 12, B 14,

fE CHh, RIEFSRIERTCH, /%) BR S T INERBRAEFF(+A0-). FTLL2 + 3 * 4
LR 14, DUGEWREMITRIEMSR, MoiEHERLEH.

Al B ¥E 5 B e RN, SR E BL R A B 77 G0 e B IRERF . BIIAELL T
FikAh, F#ESERE 2 1 3 95E BRIEFF+(18 5), &RBNBRIEFRARER, BAS
B2 20:

(2+3)*a

MSEE A#AHERETR(); KEFREESZ): FHETRL]

254 ERSEMNRIEXHEITRE

BAEFFIL e R BEMR AR 3 . I RFEX PR Z N RIEFEFHRARERE A
7? ZREABLESHIMES . SEMRBRERMRET M(ALRMA). Flm, LT
AKX R A PR AR A5 /A0 >

4/2%6

ZRIEANE T REE R L . RIFFRIERSTR? W MRIEMFR LM, EREMF
EXREE, HATRREMNIAFNER.

o  WRKLRR, RIEEH(4 / 2)HNERRARIERNALRIESR, BIAREAPNER
= (4/2) * 6, P12,

o MR, WEEEMER(Q2 * 6) NN RIEF/NARIESR, BIMREANER
= 4/(2 * 6), B)4/12.

ERXFEOLT, BIERFNSEEREREXMAIRE. BRI/ AR LS,
EMRIEBN LA RE. EABIG, 4/27EHRLL 6 ZHTRIE, ArolERSRZ 12,

255 ZEMMRERERS

CHIVE S () RBERIER . A B EREIKE N BRIELORE —ME. WRERER
WABS . ERENRER: AMRERPCRE, SREEILMRESD. RERER
R B BRI A R ERRIE. B, LATFERMRERIEFFRREE 10, XHUEREZE
myInt 1 :

int myInt;
myInt = 10; // WMEREANHER 10
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—VIMEEEE, BREANBESRIIAWR, XBEEHABN? BXET, BTFRE
BRAERFIR B —/ME, FrUART7E 55— MBUE B A P ZAE, Bl

int myInt;

int myInt2;

myInt2 = myInt = 10;

RE 2B myInt2 F{EBREZRS myInt FE. BEEBEQEE —-EHREFANZE. B
BENZBEVGHEUAE—ME, IPMERT2EH. EEEMEREHANERERTEE
BEEAHFMME.

myInt5 = myInt4 = myInt3 = myInt2 = myInt = 10;

XS, JRAT RS CHENT IR ERERF R A NG RENSE S, b MK aE R
FRE, BRAOENGRE, EENBEZ MG, EAREZAASME, ALK
B i

BHR, HAXEREERIER AN D . BTF CHERF R 5 IR HE 1R X BER AR 5 1 1
XA SR RS —RERE, .

int myInt, myInt2, myInt3 = 10;

B SR (RRIET S %), (B B S T REER IR AR IO A R o B 5L 2 75 B R & myInt,

myInt2 #1 myInt3, K myInt3 ¥J4h4k R 10. RN, ALSHIEEL myInt 8% myInt2.
R DL RIA A A myInt 50 myInt2:

myInt3 = myInt / myInt2;
GRS A LA R

fHR T RIBHER AR "myInt"
T R REAS S "myInt2"

2.6 TEiBIEFIER

fEZZ BN 1 w] LA R+ AR -

count = count + 1;

PRI AEAR BN 1 2 CHIY— D EER B AIIRIE, PrUAT IR AMRMERT T +HRIERF.
fltn, {E22E count M 1 AT LUMR FHIXHS:

count++;

XN, --BERFARE PR 1

count--;

+il--R—TTHRER, BRA - RES. ENRERRMTERMELS .
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BRI e 4%

B ()RR - -RIEF SRAFEZAAET, EAIRER LSRR, W] URER
BE. ERRAER, AR REFOIEEN; EREZEHER, WX MRIER
MEEER. W T LAMEF .

count++; // JE4E

+count; // RITAUENY

count--; // JEEGHIR
--count; // RN

xof T4 1 BOE AR B, ++ k- - I AT ORN 5 BT NI X 5l il 4, count++ count
AEENYE 1, ++count & HIBNY 1. I ATEERMEFHFIARHLA? A T HEBXA
R, AN R --ERBRER, MR EREE. count++ik b3
B count {&, Ti++count % [Ali%1¥ 5 ) count . fitn:

int x;
X = 42;
Console.WriteLine(x++); // PITX/MNEG)E, x &1 43, (HiFHE HmhroR 42
X = 42;
Console.WriteLine(++x); // BUTIXANEANE, x T 43, £#4HlE HinHotR 43

HLRIFE, RABEREAENTREREFARIELORIBTF IR . ERER x++H4,
28 x B, FrUARREICIAERE, REHEEN; EREX o, +RERFEH,
FrCASERT x #EATIEE, AR EE ARIEXAERE .

while M do ifR)4 ¥ FIFIX EARIERF, 58 5 R MR EES). R R R
B AR RIRAE R, WA — A ERER.

2.7 FERARAXRENEBEE

A< F { HEE 4R B BRI AR IRFFR A AR, WTFER:

int myInt;

LA, AREAEMEAATLIRE. ATER—ME T E Y NAER, W FR:
int myInt = 99;

AT HX P (R myOtherInt & CHIMHIL A BE L &):
int myInt = myOtherInt * 99;

© #iE: HBMBIBREILERLMEEDEA, FIW count+.
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ik, MAEEERELIEGMZRMFKRE. Flm, REEH int HRS int ZE.
Citm 1 25 AT R F A BRI IA L RIA A RR, R BRAALF, a5 IRk,
BRibz A, B ATESR CHo 13 SRR RIA A HE T AR R AY, JFAE TS AR B A B A iR AL
Ak, AT var X RERBLH, WTFHR:

var myVariable = 99;
var myOtherVariable = "Hello";

#N45 & myVariable 1 myOtherVariable R AR LRI B, var KB FEIRRiF
PARYE I TRV G N RIEX MW R ERE. EARHH, myvariable £ int KR, T
myOtherVariable & string 8%, W4, var R27EHS AR Rt —L7 ., B3
B2, 3R AR g 1R A HERT RO AL A S AL M EIR A . B0, REEFHS float, double,
string {EHIR% myvariable., HEERE, RARMEREARVIGHEZR, FRefEHET
var, PAREBIEE, 23R IFEHR:

var yetAnotherVariable; // %R - YiiFaiASHetElTY

[BEEIRTR 4R A Visual Basic 5424, #THEIFF A& Variant £8, ZEATA
REPRAEELANGME, XELRAGR, LA LEFA VB HRinF
F|69A X Variant 26—, ERANXRFRMUAKEZ, 12 var Fo
Variant T4 R AAF, £ CHP R var XEF AR EIE, REZT Y
B AR KB Z TR, LARMBMEEOMEAER, REMMEKXE!

AR E A BN, TR CHXFERAERIE S, At A TR AW var ZFERIZR
77 EEARIEB KRR A, (G2 LA, M H MR A RCERE 5 5INH
i) bug). {EARMEIR, var fE CHES A B ZHBA G, 58 E I LE BRI 4
2. HRTSIRRHER s E T RN ER; RIEAARE, BUAEEHRARTEE.

&

AR T A CIEAMEHZE, MR T CHRRIEHEERE, IR THRRFFE
e, ARFEATSBREFEERER, RN TRIEFRIERALS & iRk
HRAEIGUF «

o R ABUkLEES) T —&, ELLEIZIT Visual Studio 2015, RJF ML 3 #.

o INBEAHEIEMBH Visual Studio 2015, HEFF “f47 | “BH” . WEREF
CARTET WHEHNE, ERdT R HEARATE .
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FE2ERESE
AR BIRFSHEAR LR, BEEMSS, REWT:
int outcome;
BLIEi LGRS WINFF SRR R LR, BRA ., MERER. WRENDS, =T
int outcome = 99;
FHARE BNFF5REZ . MERES. AT HERENREXNGS, =OIWT:
outcome = 42;
AR R EN TR WHZE R ToString ik, AHIWT:
int intvar = 42;
string stringVar = intVar.ToString();
# string F#mk int 1 F] System.Int32.Parse Jiik. Bl T:
string stringVar = "42";
int intVar = System.Int32.Parse(stringVar);
B o BRI e FERIE A P A B4 S R R EmF, R~EnT:
(3+4) *5
BENERYMHICAR—ME | ERREIECVISBT AR, RElnT.
myIntd = myInt3 = myInt2 = myInt = 10;
1 14 B3 R 2 -~ BB, ABIIT:

count++;




E3IFE FAEMERE

F 3 B5:

#RF A ik

77 A i 4 AR

M i A

SR AAn JAE

1R AR B L35 & Al it AR

F2EBWRT mAEHAEE, WmAERAREFERER, mARHRERMLE ST
Bl MNMRERFRSRMEINF . AEEIHS T, BRI LSS R ke
B, WA return &5 W75 EIR BIEEE, © 2% 3] W FF Microsoft Visual Studio 2015
SRR KRR T L. MEFENTERFETUE, SalFf B XA HEARRE & ITHE
Mo BfaBEF I MFNEEIRITESH, DL R A2 S 80 77k,

31 Bl & 7 &

FHERARZIERFH . WRCIRT AL HAARIEES, W C, CHE(#H Visual Basic,
AT LUK N 5 RBEE FREF AP ARTE. S0 TESE LM ER. FERNZ
R— A B HFRRRT, BREIEMR T HEMARGIWAE T ERABM T ET 2R
calculateIncomeTax). F5iEE A& v H R SLRRHATHIESR) . BAb, &)k
RAEEBHRGEALE, FHFibEREIGELS R, HERE—NEAR. BRIIREHLE .

3.1.1 FEEEGZE

B CHITEEVE I R BR :

returnType methodName ( parameterList )
/] EBIRITREERES)

}

e  returnType(iR [H] 282 R ZFR, T8 HiZR [H 8RR . 7] LR ff 265,
i int 8 string. EEARREER A, LA ET void UK returnType.

e methodName( 7% 44 )& il F 77 VAR BT I 2 TR 514 TN 28 B 42 381 AH R B AR 1R
Frén 2N, Flin, addvalues A4, 1N add$values R. [MiZAH
%4 K H camelCase #y % X A&, 0 displayCustomer(i2R% /).
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* parameterList(Z¥(FIR)RWIER], R T RVFELE TR EEE KRB ML R,
ERFESARESHIIRN, BEFEHZRNE, £5RHL, BESHL. W
ANBCE 2 S B A LGE 5 73 F -

* JTEEHBEBARRAENEPITHRE. DIEBIKRESHDF.

W EERR C C++foMicrosoft Visual Basic 24 R iz &, CHREAHFLBF . A
ks MAERG AR, TN AE%HiF.

PLF 2 addvalues AiERIE X, BiRE int {f, FKEFA int 23 leftHandSide fI
rightHandSide:

int addvalues(int leftHandSide, int rightHandSide)

{
IS
/] EBINUTEFAAESR)
H oose

}

MEEE XARXBRFEGABEAfB LA, RERA var 2485,

PAF &2 showResult M€ X, EAREETE, 3RELA A answer [i1—4 int 3.

void showResult(int answer)

{
I o

}
ERE, ERKXRT void RABE JTVEA IR EAEFE .

W EEIRR Visual Basic A R iE &, CHRAFER RF AR F R E R EE ) 7 ik
(VB A Fdk)fe RiEEME 69 7 ik (VB A EA2. FHIERRETFAAF). HEAL
BAERARERY, £448% void,

3.1.2 NFEEREHIE

R B R F R GR FIE AR void), UWAHEENIE return iE46). Ak,
HRERET return, REHFENTHERENERER, BRESHS. REXPEBLAS
TR e HIR B R BUAH . AR U, RWKEGRE int {H, W return B UAUR[E int,
BB LEmE. T2 — T

int addValues(int leftHandSide, int rightHandSide)
{

I sl

return leftHandSide + rightHandSide;

}
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return JEHEBEITERE, BRHSBUNESR, BHIBUREEAHTENRAES,
return J5 AR IE@EARIT (R return iIBGZ FH HARER, REFESXKBES).

ISR B 7 VIR B R GR [B1 28 8 void), AT return i56) ) — A2 RS2 B N7 ¥
iR, Ak, EEEREF return, BR—MNA5. WTFHR:

void showResult(int answer)

// TE FHEAINER answer HIiEA)
return;
i

MR HFAHAEMARE, EZEA]LIERE return i54], FR— BHATRI RS R
KFES(D), HERZEHER. BREFEINS, EAR R HMEXE.

3.1.3 EAREREFSGE

BT AREE, MEPITRE EHIREVEER, TN RAEMEIEH. CH# 6
RV —Fp R T RS B RIE MR 754 X Fp 7 iE 2R 7T LAIR IS BOF R [FME ,
FILLHT Wt A3 5 =8, LU FACHS & addvalues 1 showResult J5 & f R LR A :

int addvalues(int leftHandSide, int rightHandSide) => leftHandSide + rightHandSide;
void showResult(int answer) => Console.WriteLine($"The answer is {answer}");

F X R RAE A =>8AERF 5| BT A RIRIEA, TMHEA return 6], Kk
AMEEEERREE. mRREXAREE, WHEBEBIA void Jrik.

FIEAEWT BRI BIEAEI e PRI RR A, RRBERL T, ZHONEERE.
A, UERBIRERERITEER T KREZ RN} 7R, EAMESE, ERFE
bt

PAF R4 R 5 2 FH) MathsOperators T B (15 —/MRA . BTARAH —2/hJriki#
frodt. PLXF T RS, PR SEEm4EY .

> SHEEEX
1. 108 Visual Studio 2015 HkKizfT, WEEIHE.

2. FTIF “3CRY” S0 A Y \Microsoft Press\VCSBS\Chapter 3\Methods 3043+ #)
Methods i H .

3. fE W7 ERPEE TFEER .

4. Visual Studio 2015 A& FF BTN HERF . BRGEREME 2 EPNHBEF—#. &
AR —-TFTRXAMNHER, eeinf T/E. &/FiR[E Visual Studio 2015, #E#H
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Y

“iﬁf]iﬁ” | ((1%11:%“[(3%" 3

£ AR A GwEE %7 & O 7K MainPage.xaml.cs XIS . (7 “fRRTT
RRPFE LS o ETF MainPage.xaml, P MainPage.xaml.cs. )

6. fE “ISFICAwBELR" & HHKF addvalues 7%, WTFFis:
private int addvalues(int leftHandSide, int rightHandSide)
{
expression.Text = $"{leftHandSide} + {rightHandSide}";
return leftHandSide + rightHandSide;
}
MEEE 40 Rab £ 0% k& LI k49 private 2485, HES 7T EF I EHEL,

addvalues VB EH/MER . H—NER K LK expression HEH ERE K

B oANEAFEHEREESN int A HE int & & leftHandSide #
rightHandSide Z 1, JFiRMEZEHR. BERHA int NS RBRE int, FTU
addValues J7iEHIR 2R A& int.

subtractValues, multiplyValues, divideValues #l remainderValues J5:¥
P R 2R AR
£ “AIDA AR AE A" & Ok E) showResult 75k, W1FFiR:

private void showResult(int answer) => result.Text = answer.ToString();

XE—NRIERFEMETTE, (FHRTE result #EH BIR answer Z${E I 777 & &
Ko BTFARRE{E, FrLlikiREZRE R void.

[BARTR FiERN KRR RA, A RB ST, AR P i, HEE B

RAFE—REEFTER S, B, FERREELRARSE, 2% %45
ERAD IR, BB TR—TFIELSHRTAT. WwREFERIRBE—ARR, #F
FEIBE IR AR GG T R R IR TR,

3.1.4

WRRE

FELR H R BORA ! REL MR, BREITEREES . MR HER
IR (RS HE), ML AR BEXEEHEE . R 75 VAR BB (R F R R sE), R
PAZE AR A4 3R [B] 1 4

FEREAREE
A CHITEERIERINT -

result = methodName ( argumentList )
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e methodName(/7 i) WA S ERAK T EREREE . i2F CHR A RIS,

e result =X/ ¥ AE. WIEE, result TEGAS T EIREE. WHiRE %K
R void(AiR [EAEfE), BALZIE S result =, WREWE result, [EN 7%
REME, BahERESET, HREESHEER.

e  argumentList(3:Z %I R)RM R HEREKEIE. LICABINSHES)RES
¥EEES), MASNLSHBUIRET SRR, R TEERIRELS
¥, BLRELSHLIHUE S SRARLS.

WEERT SANFHAAACA AT BIES, BEiARALET %,

FINERENSR, T HEEXSIH addvalues J5i%k:

int addvalues(int leftHandSide, int rightHandSide)

{
Il s,
}

addvalues FEBA P int 28, FrLLEA 2 L IRERANLLES 2 REE int £5,

nF R

addvalues(39, 3); // iEFih=
K 39 il 3 B int R4, int BRESEANLSEL T, WTFFR:

int argl = 99;
int arg2 = 1;
addvalues(argl, arg2);

THEFIZ T 5% F addvalues ¥ 77

addvalues; /] GiFiER, TEES

addvalues(); /] iR, TRWES

addvalues(39); /] GEFEHNR, TSRS

addvalues("39", "3"); // RN, PRGNSR

addValues %R [ int {H, AIERVEA int R EHE. #iln:
int result = addvalues(39, 3); 1/ TR ERR ER AR B
showResult(addvalues(39, 3)); /1 VERSESEER R — A TR

AR 531 4k F Methods M FIFES, X RE S — LTk M «

> SR7EEER

1. 3R[E Methods T H . 4 RRITER E—A25>], %I H M i% 4 4E Visual Studio 2015
FITHE: BN “SCRY” S J2 19 \Microsoft Press\VCSBS\Chapter 3\Methods F 3
BT .

2. FE “fRESANCA YRS & O R78 MainPage.xaml.cs XAFHIAAHS .
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3. #3F calculateClick /7%, WEE try{Z G HIF/MEA)(try BA)EEIGES 6 =
wig):

int leftHandSide = System.Int32.Parse(lhsOperand.Text);
int rightHandSide = System.Int32.Parse(rhsOperand.Text);

XFHANEA) A int 288 leftHandSide #1 rightHandSide. V&2 & VAL
Hh. WAMEG)EE T System. Int32 451 Parse J71%(System £ #4225 a],
Int32 BiZdr AP REM). DT &A%, B3R —1 string HEEH
Bk int. PATXFAERE, FH P ER & LA 1hsOperand Fil rhsOperand LA
HE AN AL AT ) S B B e B int {H

4, W% calculateClick HiERISE 4 MERI(TE if IBAM B —NMEBAFTESZE):

calculatedValue = addValues(leftHandSide, rightHandSide);

Zig4A)A addvalues /7%, ¥ leftHandSide Al rightHandSide 258 {f{E AsE
ZAEi8 . addValues 77 iER [BE ¥ 7 4# F] calculatedValue ZFEH,

5. BEETF—MEA:
showResult(calculatedvalue);

ZiEA) A showResult 5%, ¥ calculatedvalue B EHIE AL S,
showResult J7y%A i [E]4H .

6. TE “fURAMCAGIES" & O HREIATEIRIE A showResult J5ik. & ERE
—MEA], WFFTR:

result.Text = answer.ToString();
R, BELZ, A ToString HiEtHERMEES .

[BARR AR Lt e ke, BAFELWERA L LR, ALY, REX
answer.ToString()#4/# answer 2t %64 ToString 7 .

3.2 {EM{EME

ST EEHNEAENE. TENHAREFNZ/MMIEAEEE. Hlin, Methods TiH K
calculateClick /iEf%E int A58 calculatedvalue, ETHIEE T 0. W FFR:

private void calculateClick(object sender, RoutedEventArgs e)
{

int calculatedvalue = 0;

-
BEABMEFIET € XME, ATHESRN, 52, ER—NHEAR, B
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SEAH T ERZRRERRAERIFRMER A RER). TdiTek, TREZHE, T
A RERfE A .

MREZREREEFREMEMER, R ZBEERMIE “ATFEREAN” SFH
“fEJEEF” o calculatedvalue ZF & B HE/ERR, BEFE calculateClick AR
6, {BETEIHAGE. ErE XHAERIRAZERE; Hlnn e XERZEINE, BEERN
KRR, ZREHENMEFEE. RATRIZEREBEARER.

e, ZEERBECEERBZZBREERANEFXE. BRTRBEAERR, 7
HERA . MRTFCERRRERERTHEREMErERALER X, HESREmE.

3.21 EXEEMERAE

TR ITEER B KAE S D58 LT J7 34 . 75 3 4 o 75 B (A A 28 B 6 2L A R
MNIEERE: TEGR, B2 HER. 55, ENTRBEd 7N v .
EMERRNEIEE, FHELRRTEHCNNTE, AELBEMTEOERRS. %
B2, AREMARBEREARTEZALEER. Fln.

class Example

{
void firstMethod()

{
int myVar;

}
void anotherMethod()

{
myVar = 42; // iR - 2R (ERAELRT VAR ERIET)

}
}

R TS 1%, K A anotherMethod 77 213k B fd B A~ 78 24 B 33 4 () myVar 254 .
myVar 88 Hfit firstMethod 77 1)iE A& A, 17 H A F02 75 B myVar & 2 J5 (9184 .

3.2.2 EXHEIEAE

FrRRREBKIES{ HE T RIERH. R PAEAREERA T k)5 AR
ZEMAAMAROMERAE. KEXNEBHRAFER. NRBEEMR, THFERESR
TiEZ A EER . Bl

class Example

{
void firstMethod()
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{
myField = 42; // ok

}
void anotherMethod()

{
myField ++; // ok

}

int myField = ©;
}

g & myField fEZ AN EF5E X, T BAZT firstMethod il anotherMethod 75 408, Al
VIEARERE, vTRRIE i EH.

EAITFIEH — REER. HTEPRRELIEEHEER, BFBAR, ATEXNE
AL EE . FERERERAFR, BAEEERPFER, bmBRRkT A ©

323 EHARE

PIPRIRFFR 4, 10 ELAE R —MERSH AR, il eI EHi(overloaded). HEF
PRRFRER 2 bug, STEMFERHRBIHREE. Flin, ER—AJ5ES EHEAE L RS
ZESMEMFH R KO, ER—DRFEUARIRLFER, HEER—NEPEH
P EE—HRTTE, WeEMERFHR. IREEUFAME—R, BEARERERNBL
. B —NIMERRIE. MR ERIORR. XFMERACGEH, miHBE.

LA Console 2K[f] WriteLine Jrik ufsl, LAHT ¥ A% 77 vk m pF#di th 7 /e . (H7E “RR
A" W OHE#A WriteLine J5, 2 AZNMH “HaERm” FR, HPFHT
19 MARBIRA ! BMRAEHRN ARG SH . HPEMRESKREMSH, R
AT A DRAIRR > bool St 4t B K71 8 \(True B¢ False); i&H —1
FRAIREL—A decimal SO B TR EN, F%. BFHEN, ®EBQELS
REGFRAM S ZILRKRA. Tk —MlT:

static void Main()
{

Console.WriteLine("The answer is ");
Console.WriteLine(42);
}

R A FEIER R RA G BARMPITHARKERE, ERR—I+H0H AR,
MRTFERZNEN, BILAEEARANSEE, RTERZE. IFEFEMEAHRE

© B EHFRARN L RS, FREFREREFEIVIGEL, RAEHEHAN.
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RIS, BEAERRANSHEEESRE/ULARNSECRR . WA, REtLLES
DREHISESEFR, iFASRIE LS HEMBERIEF LN ER R A HETE, BARGE
HEHERNZSH, BARERIENREIRY. Wi, A EIGREZREAE X 73K
PIAJT L PR A% AR RIE W, (EEBCA IS B FIZEL).

33 W5 77 &

PAUR 2R 3R QIR 7 ok vt 5 — 2 i) Bl 98 A, fBUE i R R OB 2 . B
el sE N REFF AR, WEFM “CERTEFRES” SHAFSZERNTE. BEE
& M ABREF BT hE ANNEFE A ER. B/G{EMR Visual Studio 2015 i8S
AR

> HIENAREFZE

1. {E Visual Studio 2015 FFTHF “3C#4” 43¢ F f)\Microsoft Press\VCSBS\Chapter
3\DailyRate F 3 {43 1] DailyRate T H .

2. fE “RITTRBIFEIEBEH” Wik Programes XM, 1 “REBMLAHRER" &
A B REg. ZEFR2EARERISKRER. MHARFZTR M run
Tk ITNETAEEMNRKKMARR. T EBENEAT R, EXRE 2,
TSI 7 5.

3. fE run G ERRIREE S Z B 70 AT I B os fE A -

void run()

£
double dailyRate = readDouble("Enter your daily rate: ");

int noOfDays = readInt("Enter the number of days: ");
writeFee(calculateFee(dailyRate, noOfDays));
}

BE—/MEG)AF readDouble 77 k(Y LM ES XA ), BRI R
sk &H. TMEAAM readInt HE(HERLS L5)RFWMKE. HEAA
writeFee HZE (L EE)ERB LERE R . I B 1E% writeFee ) 2
calculateFee k(i — N ES MR KR EME, f&5#KIGERIHRESHMK
B, HEEATH S

ligix& w FiAB4 readDouble, readInt, writeFee #= calculateFee 7 ik, FivA “#F
fefdn” RiEAMALEXAE A7 BEMN. A, AFRELERER, BAF
ERRI&,
> BEAURSEERASRESE S X
1. & “RIGMCAHwER" & D4 run F7iES ) readDouble A .«
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2

Bl JE R —MRGESE R, KR aE i%%‘ﬁd@*ﬂﬁﬁﬁﬁ%’lﬁé W ERTR.

"m“ww = ; T LAV St
f ?ﬂ P m m -An Ilm O WSER- R
ﬁ‘i‘f‘eﬁ; e R LT T 1 »
ARSI |
N EARRR).. Carlex X
0 s Crlek S
=namespace DailyRate i mEmg AkeFi2
{ W AEENG n2
s wEEw
class Program o—— iR
€ 2118 7 MEARERANt) Quiek, CuliT
static void Main(string[] args) =B ¢
| N ETERSEN Qrl+F10
(new Progran()).run(); L2 =Gt
X mom Cardex
g =y i
S | o e Catey
void run()
double dailyRate = readDoul:ii )

writeFee(calcu lateFee(danlyRate no0fDays));

M S RIERE “PRIERAE”

Visual Studio & ¥ readDouble J7¥EARFELE, AT LAFT HF—ANM T R VFIRAE BGZ V%
K7 . 'E21R#E readDouble i I K & S H0FR [FE 2R RS, HHEF — BRI
SEHL, W BT

Program.cs* & X

|@oaiyRate R N T
}
void run()
«...double dailyRate = readDouble("Enter your daily rate: ");
SR ProgramseadDoutle” 4| @ csaioa 2L FRSRIES T resdDouble” \
wn.teFee(g__j
}
} ¥ ‘bt :ﬂmm.wwwn (
} ‘ B\ bmvn-m;-p'm-amnpﬁmu
¥ i
.
BAER

¥y “4 7" "Program. readDouble"” , Visual Studio [l /5 7EACHS N LA
T

private double readDouble(string v)

{

}

FOTEAER private REFFEIZE, XTHEHEEHES 7 Tk, HiEEihEA
H 2 NotImplementedException H# (5 6 R FLIIT L RE). BET —F
K EARBHRRE ARG,

M readDouble 75+ k% throw i&4), #F#ak L FInM SRS

private double readDouble(string v)
{

throw new NotImplementedException();
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Console.Write(v);
string line = Console.ReadLine();
return double.Parse(line);

}

ERRISHER v FRFRARRHERRE. v 2R ER BT S S
HaSRamA®SHIRRSHHHES .

553

Console.Write 7 & 57T JU/N% 3 &+ &) Console.WritelLine 7 ik 1RA84L, R 2 &
J& T b B ATHF .

FA P& N—ME, Z{E# ReadLine LA — AN F4F 4 1, Hiliid double.Parse
TiEFE R double {8 .. 45 BAE R i F 3R [EI{E A% (=]

553

ReadLine # A& 5 WriteLine BextéyFik; CiIRA P AR MAN, HERAP
3% Enter 4R 0t 45 RiEER, A P A8 XARAE A String (A,

£ run FiEF A readInt AR, MHEHSER PR “PUEERE” . AR
B 77 AN F BT i) readInt Jrik:

private int readInt(string v)

{
}
¥ readInt 5% E4AH Y throw iEA) & # s UL T HE 9 48RS

private int readInt(string v)
{

throw new NotImplementedException();

Console.Write(v);
string line = Console.ReadLine();
return int.Parse(line);

}

XIS HR A readDouble ik RAHMA. ME—XHIREE int {H, FTULEAM
int.Parse 777K F P N I 71 B B R B 2

fE run LA d calculateFee AL, MHHERFIERE “PuRERME” .
FRERE R 77 XA RN F Bz calculateFee 77 -

private object calculateFee(double dailyRate, int noOfDays)
{

}

¥R, Visual Studio RIFALBHILSRAEMES L. MARBAEE, TLETL
Eif. Hib NBXEBIRTERRERE, HHTZ object. iXKM Visual Studio
o ARYE S AT LR SO TR B A KR . object MY REBRA AT LR [BIAE
il “XR” ; EITIEF NN, MEEESRE CHERXE. object
RS 7 iR

throw new NotImplementedException();
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8. WATFIRERFR, ¥ calculateFee HiEEMBREREMHTZE, KA
SHU TR B ST &8
private double calculateFee(double dailyRate, int noOfDays) => dailyRate * noOfDays;

9. ¥ calculateFee kM E/AE R LA TINEMER, HEFNSHEBTRFK
RETIXAAHEE, HREISR:
private double calculateFee (double dailyRate, int noOfDays)
{

return dailyRate * noOfDays;

}

10. Aifi run HEFH weiteFee HikAM, & “PuEE” , Bl “AERAE
"Program.writeFee"” .
JEE, Visual Studio #4 calculateFee J5 k& L HEWT writeFee 7S ¥
Ze—A double. #H4h, BT HERMARAFERRELE, FrLUREIXARE void:
private void writeFee(double v)
b
)

[BART i AiEk, LTHEAE “KRAFRIABBE” FobHA, FE—TE2H &

PR R PLA,

11. ¥ writeFee J7vhEAE M UL FINMIER, THE%BH, Hin 10%/HE. FFE,
EE, ERERT —PMREXEBEBTE.
private void writeFee(double v) => Console.WritelLine($"The consultant's fee is: {v *
1.1}");

12. 7€ “HEp” RBEFIEFE “ERBRTR” .

EXinlaeiT]

Visual Studio JHEA MM — N IhREREMNRL. G EENARFNZMMIESHFA
(BAEFEARCORIRG . X AT 5E H A T A RIACAGER, M3 S IGHEE “POERIE” ,
B “REUNE” o PGB s3] —/> 49 NewMethod HIE ik . 1 FREE BIH
W7 R BRI S HALR BISEE . TR BRGNS R s A & LRI B R
MREEFF ;

L “RR” EEAER “TFEIITERRR)” .

2;

BEJ5, Visual Studio 2015 ¥4 IHBITRERF, BERBHIEED.
£ Enter your daily rate(iii NG RITR & B)IRRZ G 525 F1% Enter $#.
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3. £E Enter the number of days(ii A R E) I~ 2 J5 A 17 F£4% Enter ## .
BFEEHEHE NS RUTHE:

The consultant’s fee is: 9817.5
4. 3% Enter 85N 27 3R A Visual Studio 2015.

TG FI A Visual Studio 2015 JEREE LA “182ME” BITEF . HE RGN 7EH
R FE B B 2 GX AR AR N J7 325, BD step into, UT Hh#lRRL “ZFiEH)” ), HEEI 7K return
B A W] K 4% i BUR B 25 1 F & (X PR OBk 77925, BP step out). AIFIA “ifil” TRAEH
M TEREEHFERBAMBEH . 78 <7 RNk, “” SRR Mt 7 mTEEEM——
Xif L i 4> o

Studio 2015 Wk WRLLEHT
L7 “RERSCAGIES" 60 HHB run ik,

2. FARIEE run AR E—MER):
double dailyRate = readDouble("Enter your daily rate: ");

3. AHIZAT, MBRHSERHEE “BITREDRL”

BRI IRIELT, HEMRE EREANEFE. “REMCAmES" &0 A2 MR
57 Sk B M AT ERATHIES), ARG E2AHAERREER, WTFER.

Programes & %

EDaiyRate SO 7= N [

T
class Program

étatic void Main{string[] args)

void‘;un()

double dailyRate = readDouble("Enter your daily rate: ");
! int noOfDays = readInt(“Enter the number of days: ");
i_ writeFee(calculateFee(dailyRate, noOfDays));

}

4. &R CURE” | “TEE”, #ECAE “HRK” .

EE, AR TAEREFEEARMBTARESL. MRDAEAR, KEEH
“PLE” Sesarpif) “TRAE” &g REe, JFE s W Am EEKT .
WEBRERZTAR. “WHid” TARNTERR. ©

@ #E: mTFHELERE, AIEE VS PR SF RGN, —EHRREERENNEES X. EEa. FdEMmpk
HI%Y M Step Into, Step Over £l Step Out. F:#7, Step Into Fil Step Over BHMEX 4y fiF “IEFE” ? XA R VB BATH
PEM. BT “BitFE” (Step Over), RARMIPIE R ER “HR” (CHRA “HiE” , CHRNRBORAM, MEERHE
(Over 'B), AXFHAHIEAHTRLER. MR, WEESFE ZiEG” (Step Into), HEHNTROTERRE), WM
BT IR, Step Out MREFHEME, AR BEBWT LA LROTEFANIER, REHHXAMRER, BEEHALE. 2
FEE—5 T X =AARIBREERX A, %5 8 htp://www.developerfusion.com/article/33/debugging/4/.
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4R #Eidiz

P B L 366 CARBE .

EiED B
5. By “PR” TREFE “FiEa” &
X2 S HOAR AP IEAE W F 19 77 . B 872k F8 7] readDouble J5 ik MR IH K HE
S
6. Mikgd “ZEF” , WEHERE-NIER:
Console.Write(v):;
(BRI BRHMAFI FRTEE “RR” TR “RiEH” 4.
7. £ ‘PR THRAESRS “FIR” %4.
REFEAERAT F—MEAMARRE . wRERA G, LT’@?U?‘J‘H&EF$
HRAHPEMEE, HATRBUXANRE. HEGHLBRTESE ZAMEF, BF
fE$Z 1 & % 0 B~ Enter your daily rate $#£7~3F1& [8] Visual Studio 2015 (X i %] &
& (14 Bai 3] Visual Studio 2015 J5 ).
[BIRT AR FI0FRE FEE& X7 TRA2e “RitA2” B,
8. MW “Wik” THEPRRE “ZFdR” %4.
HEELEA, BH6E DRGER, BEFIEENIT Console.ReadLine 77
%, FRAPRMANE.
9. 7E¥EHIGE O 525, % Enter SE4k4E .,
BiJE, #HIBGRE Visual Studio 2015, #H kA B4 3 17 HHL
10. ARG 7SS 2 478038 3 17/ line RS FH(AAB—ITAER).

BEJE K LR RN (S LT E), $R line & MFIER"525". "I FIHZIhkE
HWT L PAT BIR R BN, ZRETRERE CHERE.

L -8l

& private double readDouble(string v)

{
‘ Console.Write(v);

string Line = Console. ReadLlne()
return double. Parse(l:me 3 SR ,00ms

1 }

11 £ “Pik” TAEP RS “Bhil” #%4H.

B FBUTEENPATHIATR T —EIITEIRE . readDouble J7 AT
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setefE, WEFKIEE run TERSE | MER. ZIBERIERERIIT.

[EARTR

H4a 44 Shift + F11 R F#4& “iX” T EA24) “ghak” 3548,

12,

13.

14.

ISk

16.

1L

18.

19.

20.

£ W7 TRSR RS R 5.
WOFLBE run AR 2 MEA):

int noOfDays = readInt("Enter the number of days: ");
£ PR TRES RS “FdRE” #%H.
XEFEBZT A, MAZREARR. 26 6% O0FRHIN, #RrmARE.

EEH & E D4 17, #% Enter 884k4E. 2HIBURE Visual Studio 2015. ¥
HkBZE run LS 3 MEA):
writeFee(calculateFee(dailyRate, noOfDays));

£ W7 TREF RS “FiEa” 4.

HOFLBEEE X T calculateFee FiEFRHIRIAER . 1Z LT writeFee 7
MO . R EMESE R E writeFee HERISEL

£ AR TAEP RS Bl %4,

EOE K BEE run JTIEEIE 3 MEA).

£ “WiR” TRERRS “FiEa” .

XK A LB E & X T writeFee J7 i EARIES).

PR IR A VR U v AR . “BRAHRAR” B BN v [1116(8925).
£ PR TREPRE “Bi” 4.

b e 6 5 0B E “The consultant's fee is: 9817.5” (R & & K &
fE Visual Studio 2015 51, WEEH 2IAT &R WE). HEAFKER] run J7EH5H

3 MBS,

fE R REpiEE C4keE” , RERTG BN TRE R “48” %4,
ERF—HBT, MESNEALERE.

(BT

R E AR TEEEARE ‘@87 B4, HEEI ARG CRmAB
MRicdn” THEE, Hip “44” aEadil. ETRARMEFS 2EP4TH
K.

RARFH—HBTE4R. B8, “Al” TAEENARFSERIER. ©
BRI RAE DU R U2 1T B AR Fr i H B
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3.4 ERFESHMAERSH

R PR T nfl i X EB T EREITERNAFRBRAE, iLEMRBARNSH. £ R
e T ERITEN S ATEFR, G e A WA 75 R R SLAE AN A . X R T X R
B LI, HFAERA .

{BFF R 7 564 7] fe K F HoAh 5 S AE AR 4 B Windows B FHFR FF R4, BLES
HART GEFHAE FIX L HN) . CHRAIH Al NET Framework i& 5 [ — A EER S 2R 54 HH
AR T KN R A AT B E.  “HABXREAL” (Component Object Model,
COM)/Z7E.NET Framework #3217 ] Windows N F F& 7 F1 AR 45 B4 FH i — T E AR R .
(F5E L, NET Framework {1 AE /T ™ HEKH T COM, Windowsl0 [
Windows Runtime 2 #1tt. )COM ALIFEH T R, BEAWHTERNTESH. K~
T {EE CHER T R COM FEMAY:, CHEZFTESH.

RSB T RREH. ARSERR N ZERA R LMEHRFERX 2R K%
W, EMTEEAERDIAR. XN LESHERME RS, FHNBRTR. LT
Jii:

public void DoWorkWithData(int intData, float floatData, int moreIntData)

{

}

DoWorkWithData A& =124, BHFEMH int fl—4 float. HI7E, BEERM
RIKW PN ZSH(intData Ml floatData)f]— /ML -

public void DoWorkWithData(int intData, float floatData)

{

: s

i DoWorkWithData J7ikRf, RIIREHIAEMAEBMFANH=ASH, WiFHBRESH
ST H1 b 1 F R A B AR AR -

int argl = 99;
float arg2 = 100.0F;
int arg3 = 101;

DoWorkWithData(argl, arg2, arg3); // RR=ASEESRA

DoWorkWithData(argl, arg2); // ARSI EER A

B H AT AL — YRS . {EE S DoWorkWithData [ B4MF/AMRA, RIEBE—13
BRE=ASH, BARFSERME H LT EHRA:

public void DoWorkWithData(int intData)
{
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}
public void DoWorkWithData(int moreIntData)
{

}

HEBET, NTFmiEds XWIERRATE—H, BFLERE. HESREUT
HiR: “RKA"typename" T %E X T —>4 Jy"DoWorkWithData" i) B A [F] Z H K AL i) A%
R 7 AT EBERARZRE, ATELRBUKIER TR . e LRREEE, BARITELT
LR

int argl = 99;
int arg3 = 101;

DoWorkWithData(argl);
DoWorkWithData(arg3);

RZi% 1 Fii DoWorkwithData (MR B #? i fl Wik 2 H0H R 4 S B RE R R 1% 0 R .

341 EXTZESH

T8 E TR S HORE & U7 R AR E R A Z S BHR BELRIME. ULF optMethod
TERRE-ANSHRDLTER, FHHREROEBNE, B - AMHNE=ASHTET:

void optMethod(int first, double second = 0.9, string third = "Hello")
{

}

ESHRARBELTHSH . SESHEMEERRAT R ESHEMM SR .
HERIBE LS, REEMALTSEEES). XAET, SESERT N KL AR,
HFIBITN 2B LSHERBRIME. THIZE—A optMethod 751l A=A S H#iR
HTE. FoNEARRETHEAD, WRE—MHNEZASE. FRETH, B2
1 F BRA{E "Hello":

optMethod(99, 123.45, "World"); // &M =/ZYuit 1L
optMethod(100, 54.321); /1 FORRIAANSEERL T 5

342 fRIERZEY

CHERMRIE A SES 17 i F P AL BA T BB 2. B BAEE B —5 K538 — ANl
THEERF, BWAES35154% optMethod 77k first M second &2, BEAEAIET
EEWR B, CHERFIKARIEESH. ZFRTHBARIRF£EES. B2
KSENRLSHILE, DIMASEL, —1BS, REREMABNE. THHITHE
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—WHGTHERTIRE, RESEIRLHIEE:

optMethod(first : 99, second : 123.45, third : "World");
optMethod(first : 100, second : 54.321);

MARLZZY, ESARERNFLE. TR THEXHEES optMethod J7i%iH :

optMethod(third : "World", second : 123.45, first : 99);
optMethod(second : 54.321, first : 100);

XANTHEEE OB I SE 2 . i, ) optMethod 753, BT LA R $85E First il third
XFHANZHR{E, second ZHEFHBRINE. 0T FR:

optMethod(first : 99, third : "World");

EA LA BEMEAHRIEE LS., BEREEERMENES, BlREE4L410LS.
optMethod(99, third : "World"); // H—Esdifi8EkE

3.43 HIRFIESHMAZS BRI X

fER RSN B A2 S 8T GG OB S o 75 B R TE G R AR I T AR DB S, 75 T AT R
B FHURIS R . RUE optMethod #5E URERITIE, W FATR:

void optMethod(int first, double second = 0.0, string third = "Hello")

{

: ool

void optMethod(int first, double second = 1.8, string third = "Goodbye", int fourth = 100 )
{

}

XRTEEEER CHU, FFEEERAN. /iEREXSHNTE BARENS
BHIRAF. ERFAH optMethod 771, ZBBES — A EEANATESHNMIIES, M
e HH i) R«

optMethod(1, 2.5, "World");

R ERF S, ERZEARARA? BERRMNGEFAARILER. Ll &G
EFEHR IR 3 MSHIRA, TIARIKE 4 NSHIRA. XHLERGFE. FREEU
THA:

optMethod(1, fourth : 101);

£ LA EEH, X optMethod K& EE T second 1 third Z24(15E %, (HiET R

228N fourth SEHRAL 722, optMethod RE —MRABEICEX N EH, BTLA
AR . BTN EARAE S LT -



66

Visual CHAN 154518 (% 8 Ik)

optMethod(1, 2.5);

XK optMethod IR A A AE S 2 ILALIRFE AL S . M4+, second, third
1 fourth #RFESH. AT, MiZEFHFRR 3 MSHEIRA, A third ZEEREKIN
B, BRIEFIKIR 4 MSHHMRA, N third FI fourth S ARINME? ZEREFH N
Aitk. HEFANXRAB M ERM, A RS E. LT optMethod J5 741 H &l

B

optMethod(1, third : "World");

optMethod(1);

optMethod(second : 2.5, first : 1);

AERGE—NGEABLIRRTESEN 7%, FFARLZSEOARAEN]. B2 —
e I, TR CHO RS T ARNT Y B T 5 R B 4% B3 T R

> EIGHAREMANES BTG E

1.

fE Visual Studio 2015 4T “3C#4” SXF3% T H\Microsoft Press\VCSBS\Chapter
3\DailyRate Using Optional Parameters ¥ 3 {437 ] DailyRate Ji H .

R RRFEERR” hAE Program.cs, 7E “RIEEACA4HESR” dOF
B, BRiEARZ AWK, HAE Main 7i%:LLE run FTERZEF.

7£ Program 2 run 775N calculateFee Jii%k. B E—H% S SLIMEH
FAREL, RERERRFHENEERMENTESE. CEITHN—RHEE, fBHAH
(RN A ) calculateFee, (KGFEJEEP TR AN LR BEARSLI. )

private double calculateFee(double dailyRate = 500.0, int noOfDays = 1)
{
Console.WriteLine("calculateFee using two optional parameters");
return dailyRate * noOfDays;
}

7£ Program ¥ iN calculateFee AR A —ANSEHL, WFFR. XA
B —/NAT %2 ¥ (double dailyRate). 15 ik [8]— K [ 3 &4 .

private double calculateFee(double dailyRate = 500.0)

{
Console.WriteLine("calculateFee using one optional parameter");

int defaultNoOfDays = 1;
return dailyRate * defaultNoOfDays;
}

I calculateFee M=, ENMRANKBUEMSE, ERAEHGHS
H 2% 3 (400 JT)Fl % K E (1 K)-

private double calculateFee()

{
Console.WriteLine("calculateFee using hardcoded values");
double defaultDailyRate = 400.0;
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int defaultNoOfDays = 1;
return defaultDailyRate * defaultNoOfDays;
}

7E run JiEH I N CA R Ik IE A KA A calculateFee 3 ER45H .

public void run()
{
double fee = calculateFee();
Console.WriteLine($"Fee is {fee}");
}

(B4R

B TS PR SR TR, TEEFERA, FREE LTk
BB rL” . THETT calculateFee ikt) “ 2 L” w0,

&iDailRate =} "< DailyRateProgram |8 runo

B ol

void run()

double fee = calculatefee();

{

Console,WritelLine("calculateFee using hardcoded values™);

double defaultDailyRate = 400.0; T
int defaultNoOfDays = 1;

return defaultDailyRate * defaultNoOfDays;

private double falculateFee() }
!
:

4 D .-‘}é,'—«;%;l\ﬁ.‘.' P R »
Console.WriteLine($"Fee is {fee}");

}

pri\}ate double calculateFee(double dailyRate = 500.8, int noOfDays = 1)
I

SRR T /XM, A BER NI ELHRK, EARRREA.

9.

£ W7 REFER “THERITARR)” RERFFEITEF . BFEEH G
AHizfr, SaFHEE:

calculateFee using hardcoded values

Fee is 400

run 7i& AR (12 calculateFee KITESIRA, WA RALfAIZREL AT &S E IR A .
XA BT Z A A 218 B UG

AT RS & & 1R [B] Visual Studio.
£ run FEFEXE A calculateFee [IiEA) (I H4):

public void run()

{
double fee = calculateFee(650.0);

Console.WriteLine($"Fee is {fee}");

}
£ CER” SRPRE THERITNER)” ERGFEITRERF . EFERH 6 E D
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10.

11

12.

13;

14.

EP‘IZ—'/TT’ E%U\F?ﬁl@\:

calculateFee using one optional parameter
Fee is 650

X—HH calculateFee FKEX—ANA[ESEURIRAS, 7588 & H1 7718 F BT EC )
R AS

HAT BB S & & D JFIR [E Visual Studio.
7E run FiER EREEGA R calculateFee [fIiE4):

public void run()

{
double fee = calculateFee(500.0, 3);
Console.WriteLine($"Fee is {fee}");

}

£ R FHpiEFE “FHEPITAERR)” REBHBITEF . EFEEH G H
HHiEsT, BaTHE:

calculateFee using two optional parameters

Fee is 1500

XA calculateFee FRHXHNFIIESEHINUA .

AT B o i H & & 0 iR [l Visual Studio.

fE run J7iER B0 A calculateFee [)iE4A), ilid 2745 E dailyRate Z4({H:

public void run()

{
double fee = calculateFee(dailyRate : 375.0);
Console.WriteLine($"Fee is {fee}");

}
£ R SRR THRPITNAR)” RAERIFBITERF . RRFERS 6 &
AizdT, ERUTHER:

calculateFee using one optional parameter
Fee is 375

L% 8 —F, AR calculateFee K — M AESEIIIRA . BAMMER T
BASH, (B4R x 77 R AT A i 77 SN R A 2.

AR R RS & & H 3R [E] Visual Studio.
1E run FiEPFEEGE A calculateFee [fiE4A), @iL 4 FRE E noOfDays S H{H

public void run()

{
double fee = calculateFee(noOfDays : 4);
Console.WriteLine($"Fee is {fee}");

}
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15. 7E “Wk” REPIERE “FRPTRR)” REBRIBITEF . BFEEH 6§
Aia T, RaRUTFHEE:
calculateFee using two optional parameters
Fee is 2000

XA calculateFee SR AIESH IR A. AHPEAKRTE IS
(dailyRate), H BT LZHKRIEETE IS HNE. FREATESHN
calculateFee f2ME— LT IR A .

AL B R KHIZH| & & M 3FiR [ Visual Studio.

16. BEEGKIHEANESHE calculateFee LML, ¥E - NSHIELHTER
4 theDailyRate, I8 H returniEf), WLl FIHH BB s:

private double calculateFee(double theDailyRate = 500.0, int noOfDays = 1)
{

Console.WritelLine("calculateFee using two optional parameters");
return theDailyRate * noOfDays;

}

17. 7E run 539 & ek il calculateFee [1iE4H), #RJ5i#id 4 FR#EE theDailyRate
SHUE:

public void run()

{
double fee = calculateFee(theDailyRate : 375.0);
Console.WriteLine($"Fee is {fee}");

}

18. £ “HRk” EREPERE “FEPITARER)” REBIFFZTER . BEFERH 6 &
AiEfT, RRUTHE:

calculateFee using two optional parameters
Fee is 375

X AR AN TE S HR A, TRERICEKIRA, BARFZEAER
theDailyRate 2% . RE—TRLSH, HMFERIKSHANTT LS PIEE
HIZ¥4 LR, GRS A FRILACH) 77 . R R R LSk 2 & aDailyRate:
375.0, BFMLIEmMIET, FARABIRZAFRILAKSH.

T AT R ¢ AR & & 1 3F3R [B] Visual Studio.

B

AEVHE T e L7 R EBM B ARG HR. 23T MR TEAESH, R mf
MITER B . AANERIE T i 2. AEsESIFRIUREE. %317 Wi
ARAZBFIRKRER T, EMETZEMERRDME@LERER. REH Visual
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Studio 2015 AR X AT PRI BJG¥ T WA SRNTESEITTE, ffE

MRS EER 7.

o IMREABELEES] T —&E, H{FEF Visual Studio 2015 FIIEITIRES, AREEHEFT

BaAE,

o UNRFHELHIBH Visual Studio 2015, iFiEFE “ScME” | “iBH” . MBEFEFH “F
27 XHEHE, B “R” RHRFHE .

EIFRESE
Bix .31 S o
PR Ty i ERANTE k. BEFESL, SEFIRMEERE. FE
R—MKES F LTS, RmElWT:
int addvalues(int leftHandSide, int rightHandSide)
{
}
M A TEENHS return &6, REITT:
return leftHandSide + rightHandSide;
MITEHERT IR ] {# F BB ) return iE6):
return;
& XFIEXFERTr % F=>mmik ke LTEER, BEHMSS. R~ F:
double calculateFee(double dailyRate, int noOfDays)
=> dailyRate * noOfDays;
W73 5hg4, ERESHHENLERES. R"EIWTF:
addvalues(39, 3);
M “AERRITEAFR RS A ERA, AR PR RE”
BIR “WR” TR i PR | “TAE” , Dk “HiR”
B J7 ¥+ 215 ) TR (Step into) B “RER” TRESH “BiFH" &4, RENERLEE
B O | “ZBiEE” , BELRDIRER F11
BEH 7V, BugxdJriE R | R R TRESE B R, sRE MRS
R, —BEAT B 7575 R (Step out) “REB7 | “BE Y, BRERA SR Shift+F11
BEPATHEMAN T R(Step over) | #ay “ifiK” TAEPH “FdE” %M, SFNEREH
EFE R | CEER” , BRE IR F10
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gR

Bix el ! B

NTT AR E TGS H EFEFERPASHRUBRNE. ~BI0TF:

void optMethod(int first, double second = 9.0,
string third = "Hello")
{

}

FIF B &S50 kRt e S EHEHATRESHL. ~PIWT:
optMethod(first : 100, third : "World");




F4E (ERFIENHER]

¥ BiR:

PAKREFE

1R A7 RARMEAF €)1 4 R A true 3K, false 9 RIE X
1) if 58], ARIBAT R AGE X 49 45 R F) 05
1% 8 switch #& &) ik #5469 ) B

5 3 FHHR T A R T R S AR SRR A, BN T IR S50 Ty kA N B
Al return iE A M TT AR R . REF AR — RITTE, BT EER TR
AEF RIS, XL BERERH R . R REFET EM RS, HERFS
AT A B TR R, PRSI R— A

53 EEREREE, EHM2FHITIN. EAT RIS EE, ERE
REHRAET EHEFEARNPITER . AEENHBEEE.

41 EREHARETE

ML AR, BFHANGHREELR, Eaa; BZEaxt, Baf; B4R,
Bl pln, REREHTE x, BE9MEE, REH: “xHEHEI9G? ” &
RERRHEM. MRM: “x/PhF 10?7 ERERLBEMN. XLEIERHRBoolean)
FiLA MBI F. MRREXEEREN true 5 false.

>,

MEEE AT E M, FEA RAEETHLSREARDEL, fld, ARMEGETLL
AE LA, FRAEFANTF 10, EZBRAEIANARE, HFAES C Ff CH42
F it 2 5 th 4% . Microsoft Visual C#4aiF 23 fif & 31X /> 9 R 44 7 B R AR E E 4519
WEZAMM. 77 ARIEE FORA LE%E,

Visual C#37#F bool #EZA . bool T E REEAMNHMEZ —: true 5% false. i
PLFiEA) 7 B bool ZF & areYouReady, ¥ true A4S, HIEH| & b HAE:

bool areYouReady;
areYouReady = true;
Console.WritelLine(areYouReady); // TEfZHl&HiH True

4.2 fERMRBRERT

RBMERHZRIEN true 5k false HIIRIERF. CHEGL T LA ARRA H BOA /R BRIERT,
Hrh g R NOTCRE)RIER, ERBNS()ER. | BIEMFRA/RENRE. £L
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fildr, nAri areYouReady 4 true, MIZFKiAR !areYouReady R{fi A false.

421 IEBEFXRBREST

PN BB 8 F A R B AR T AR S (==) A S (L =) BB o XA oI e R I —AME
RESHEREN S —/MEME, 45582 bool . FREXEHEIEMS, L int T age
Hl .

B |ax =61 SR (BE age = 42)
== &F age == 100 false
= NEF age != @ true

AERBHEFRER (=) MR ERERF(2). RERX x==y L& x My, FHMEHERR
[\ true. TIRER x=y 2% y FIERS x.

H==MI=FVIMXHRXRBEF, NHAW—MERDTERKTRERK S A
. TRER 7IXERIER

BT aX Bl : LR(BE age = 42)
< T age < 21 false
<= MFERET age <= 18 false
> KT age > 16 true
>= RTEET age >= 30 true

422 BEFHEBEHEEST

CHERME T APANG/REEIERF: 2% AND(EH 5)8/EFF (&8RN MiZHE OR(EHE
BBRIERH | | R'R). EWMMEFARFEEBRIERN, FEAREF MR FEASE
BEIHR—MRER . XFAD o ERF SHS R RERMLR T RERBA true
8% false. AFEIRIHTT RIBREFEGRIEL) A F L AR true 5 false.

REAE R BAERA PN /RFZIE IR true, SIEIERFHIRMEL RA N true. Biltn,
RATE percent KTEFET 0, HHATESET 100 MIFTR T, LATEAA LK true E
{4 validPercentage:

bool validPercentage; // BXEH
validPercentage = (percent >= @) & (percent <= 100);

[BIRT M FFIARR AL H B AN KN, R percent 4L —K, AT @XAE:

percent >= @ && <= 100 // i%iE &) RiLHhiF
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1% ) B 3554 Bh T8 %, X AP44%, FIOA B TAFEAREX. #lde, THHAT
A RE X

validPercentage = percent >= 0 && percent <= 100

validPercentage = (percent >= @) && (percent <= 100)

A RA XL R, B AHBRIEFCRMIA LA T >=Fuc=, (25 =/~ 277,

P REBUER— AN true, #IEFF||HIRELRHA true, EHBTH KRS
BHEM—AMIL. Fl, CLFIEATLE percent /N T 0 BT 100 fI1E UL TRE true 4%

invalidPercentage:

bool invalidPercentage;
invalidPercentage = (percent < @) || (percent > 100);

423 FEHKE

BRIETTesM | | H SR RERERIE. ARARARLEFMRELACRE. B, BEHRE
&I BREHORME S false, BANREANGREER false, TRARIFHAVERH
Ao HHh, WRBIER| | A BRESCRER true, BAREANEREER true. X
e RV P R&AN | | K BRa X A AR /R RIE R BIRAE . T & — L84 7

(percent >= @) & (percent <= 100)

fEXARIEXF, W percent /MF 0, HABRIEREAM KA /RFEARKE N false.
ZEEREBENEZRNG R EER false, FIUAKANRERRME. B FHl:
(percent < @) || (percent > 100)

FEXARIER S, W percent /NT 0, IABRMER| | ZMEA/RFIEZREN true.
ZEBEREBNRERWE R EEL true. BRI AMRERRE.

MR AR L BAHER T AR A, BT A 4 B TAE AR TS
PERE. WA, FBERARRERNRE R ERBEFLL, BRERIHEIGL.
WEHERT, BFIFATEXNERRRE AT RE.

424 BIEFHORAERFIEEMRL

TRELGTIESRILF T M PTHRIER KR ARG G 1. 7 — KA MR A A
Mo BRMIEMELMNREBEHF.
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%5

BER

ik

= % (Primary)

Q

B e

++

JE i3

JE B

—76(Unary)

#Z4 NOT

i

i3

A 44

HIT I 9%

F&(Multiplicative)

%

Bk

RAEHD)

fn(Additive)

il

ik

5% % (Relational)

N

MTRET

P.% i

ATEHET

%% (Equality)

T

AET

%1 AND(Conditional AND)

Z4 AND

%1 OR(Conditional OR)

Z4 OR

i {fi (Assignment)

ot Rt Rt [ Bt

ER, BRIEFFERA| |INALRAR, MERTEH.

4.3 {EH if 5L 3
if IBEA)IRIEA R REAM L REFEHITHNA R S ER

4.3.1 IBfRifiEQRIEE

if IBAHIBEW T BTR(Af fl else 2 CHRET):

if ( booleanExpression )
statement-1;

else
statement-2;
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W5 booleanExpression(fi/RFiER)RIE N true, FIiEIT statement-1; FHNiEST
statement-2. else X8 MlfF4EH) statement-2 R ATHEMN]. WIHRRA else ¥4, fiH
booleanExpression & false, A A BHEMALKE, BFMSEHIT if B9 FEIR
. &, MRRERNUIRERIES S, BT ERFE.

Biltn, AR if IBA)IEIEAR AR BT CE N ZE 7384 Wk seconds &2 59, MEE N
0; AR AE AT+ oK I -

int seconds;

if (seconds == 59)
seconds = 9;
else
seconds++;

432 {FRARBRSHEIER)

TERTTH[ if B35, if (booleanExpression) gl R —/MEf), XF else Ji
W RA—MEA). HEHEEEM/RKRELN true FRATIR FTHATHA R E LB XK AT
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KEZBTHIERSABIF kS, RERATE. EEREENHEREE 2 HERBR
H. BRI KIS S E AN —HiER.

T I F AN EA) K seconds EE A 0, H{F minutes . XFHAME A BB,
R seconds MIMEZT 59, BNMRIDHREBLSHAT:

int seconds = 9;
int minutes = 0;

if (seconds == 59)
{
seconds = ©;
minutes++;

}

else

{

seconds++;

}

BEBRT ERABETERAANTELER. Bk, CHAFBEREE —AiE9
(seconds=0;)5 if & 4) X, T —A &4 (minutes++;)RAERA if &)Y
—#5. LK, HHIFHRE else XMAFH, F2KEHN—A ifiFgX
B, ATARIRE—AEEAR, Bk, —AMFTIAARBREL if 58
BN X, BPRRL Y ROES—ANiEEG, ZHF—k, AR KELE L,

REDEGE T E T — AN HRE . ATEEACRD B A e SO R, X AR B AR ARG R 45 3R
K. A FAEEATR:

Af (o)
{
int myVar = 0;
... // myVar REfEIXHHEH
} // myvar fEIXEHE
else

{
// XEAREE myvar T

}
/1 XBARESF myvar T

433 #W®EIfiEa

A[E—A if BRI ERAM if 1546, XFERT DU — RFIA/RFER. SI1kK
K, HEHP—AKRERN true. ETHIF, R0 day EH 0, ME—NEKAMER true,
{8 "Sunday " K # k45 dayName 25 & . {40 day (HA N ©, W —MIRRKLM, =HfEi%S
else 4], ETHBITHE A if iB6), ¥ day ({HS 1 /TR, EER, REFE A if
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MRk false, APATE A if iBA). FKlh, REFE A if WAAME A if 3 A
false, A ATH =1 if.

if (day == @)
. dayName = "Sunday";
ilse if (day == 1)
. dayName = "Monday";
lee if (day == 2)
) dayName = "Tuesday";
t}else if (day == 3)
! dayName = "Wednesday";
lee if (day == 4)
: dayName = "Thursday";
lee if (day == 5)
{ dayName = "Friday";
t}else if (day == 6)
i dayName = “Saturday";
cis
{
dayName = "unknown";
}
DUTHIBT ATk, ERAIRE if 5B EH.
> RS ifiEG '

1. R MKIZET, E5%E35) Microsoft Visual Studio 2015,

2. ITFF Selection Wi H, EALT “3CA4” UM T H\Microsoft Press\VCSBS\Chapter
4\Selection T X {H¥H.

3. F W7 ERPEFE TFHEER .

Visual Studio 2015 £ MIFFEITR AR . B E7RH/) DatePicker ¥4, &N
firstDate il secondDate. WM HE R T 2487 H I,

4. Hii Compare.
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BT CAERRUTAR:

firstDate
firstDate
firstDate
firstDate
firstDate
firstDate

I=
<
£{=
>
>=

secondDate :
: True
secondDate :
secondDate :
: True
: True

ZRERFRE. f/RKEK firstDate

secondDate

secondDate
secondDate

False

False
False

secondDate N i%Z AN true, FEHN

firstDate fll secondDate ## % N4 RKIIHM. L b, £ ARG RS, FER
B <H>=MLERARIERE ! BIT58 RN TEFR.

Selection

First:

Second:

| 24 May

2015 |

| 24 May

12015 |

firstDate == secondDate : False
firstDate != secondDate : True
firstDate < secondDate : False
firstDate <= secondDate : False
firstDate > secondDate : True
firstDate >= secondDate : True

iR [A8] Visual Studio 2015 345 1EFRK .

fE “RIGAN A 4428”7 & 15 &7~ MainPage.xaml.cs 4855 .

# 3| compareClick /¥, T Fimw:

private void compareClick(object sender, RoutedEventArgs e)

{

int diff = dateCompare(firstDate.Date.LocalDateTime, secondDate.Date.LocalDateTime);

info.Text = "";

show("firstDate
show("firstDate
show("firstDate
show("firstDate
show("firstDate
show("firstDate

}

ZhH B E R E K LM Compare % Ml JE AT
firstDate.Date.LocalDateTime #N

== secondDate", diff == 0);
I= secondDate", diff != 0);
< secondDate", diff < 9);
<= secondDate", diff <= 0);
> secondDate", diff > 0);
>= secondDate", diff >= 0);

* & X
secondDate.Date.lLocalDateTime 7% 44
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10.

DateTime {8 ; B 1{8FE 7 firstDate I secondDate /4 I =~ H #A.DateTime
AR int 8 float FHIERAAMLL, RE2EEFoELMED R HHAAR
HpkERsy, . AsH.

compareClick 7% A dateCompare J5 ik i# P4 DateTime {8, & & LA HIAME
mEMERE int € 0, H—NPFE-ARE-1, F-PRTFE-NEREL
—ANHBEAH LA TR —AHBZE, ilAitERTFEEE—FEM1 A2 H
KT 1A1H). BETFPETE dateCompare J7i%.

show J7VEFE BT AB 41 info SCAMESE LB HLBAE R

# | dateCompare 777, Wl fin:

private int dateCompare(DateTime leftHandSide, DateTime rightHandSide)

{
// TO DO
return 42;

}

ik AR EEEE, MAREE LELSIRE 0, -1 Bi+l. XER T AH AN
RREFAEBUARARELE! TEETED LI IESR M HKZHE.

7 dateCompare 77 & #iFR// TO DO EREM return iE4).

£ dateCompare 772 3 44 ¥ in LA T Al O ARRS :

private int dateCompare(DateTime leftHandSide, DateTime rightHandSide)

{
int result;

if (leftHandSide.Year < rightHandSide.Year)
{

result = -1;
}
else if (leftHandSide.Year > rightHandSide.Year)

{

result = 1;
}
}

R AEA RN TR . dateCompare 75 R e, 4 ME K.

i % ik X leftHandSide.Year < rightHandSide.Year fJ{H A~ true, M|
leftHandSide F1# H i H 5£ & T rightHandSide i H M, FrLAEF# result
TEBEHN-1. BN, mEFKEX leftHandSide.Year > rightHandSide.Year [f]
fEA true, leftHandSide #1iH¥H €M T rightHandSide i1 H ¥, ATLIFE
s result 3B N+1,

& leftHandSide.Year < rightHandSide.Year fll leftHandSide.Year >
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11,

12.

rightHandSide.Year AR IARKEA A false, HAHIH Year BHEEE
HE, FrelEEEEHA B A G .

] dateCompare 75 A&7 N LA T ek AR ES (R _EAS P BB i ARRS 2 J5):

private int dateCompare(DateTime leftHandSide, DateTime rightHandSide)
{

else if (leftHandSide.Month < rightHandSide.Month)
{

result = -1;

}
else if (leftHandSide.Month > rightHandSide.Month)

{

result = 1;
}
}
1X i E ) {5 F AN L BUE A AR R Z B R EE B A . tn 2R 1eftHandSide.Month <
rightHandSide.Month fl leftHandSide.Month > rightHandSide.Month F~%&
IERMEE N false, FIAHIMAK Month BHEEE EMF, FrLli)sHEHFAH
AR R

1] dateCompare 77 ¥ F AN L T AR R E]_ LB S BTREMARBZE):

private int dateCompare(DateTime leftHandSide, DateTime rightHandSide)
{

else if (leftHandside.Day < rightHandside.Day)

{

result = -1;
}
else if (leftHandSide.Day > rightHandSide.Day)
{

result = 1;
}
else
{

result = 9;
}

return result;

}
BUENZAER HIXMZ A — iR 1 .

 H leftHandSide.Day < rightHandSide.Day #11 leftHandSide.Day >
rightHandSide.Day WM& AR KMEYIA false, P4~ HWH Day BHEEE EM
[F. #%HHarrZ48E, Month fl Year HCZAHE, FrUAW/SHIAEEAME, Prid
¥ result HIEEH 0.
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BJa—MEAIRE result ZBEAFMEME.
13. £ “PRl” SeRadiEEE “TFHmRER” .
L P T2 7 ¥ E R AL AR B0
14. #.d7 Compare.
SCAHER R AT A

firstDate == secondDate : True
firstDate != secondDate : False
firstDate < secondDate: False
firstDate <= secondDate: True
firstDate > secondDate: False
firstDate >= secondDate: True

X e gk Bt A R B AN B B2 IEFR R
15. N —/ DatePicker &1k — 55 1 H ¥ F B Compare %4 .
NAHERRUTHE:

firstDate == secondDate: False
firstDate != secondDate: True
firstDate < secondDate: True
firstDate <= secondDate: True
firstDate > secondDate: False
firstDate >= secondDate: False

HEAHPRTE BN, EREGREEHN.
16. PRHARLE I, WAELS REFF&HUH. 5em/G1R B Visual Studio 2015 F45 (LA.

4.4 {EM switch iEFG]

ERRE if BN, ANFE if HEERRAMMACL, EOVEE 58 &M R IRAR
BEATRAE, ME— X AR if BEHRRERNGE R 5 AR EET . Flam bl FAES
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B, B if {&a)H W day 2 & RE X N 2R L.

if (day == 0)
{

dayName = "Sunday";
}
else if (day == 1)
{

dayName = "Monday”;
}
else if (day == 2)
{

dayName = "Tuesday";
}
else
{

dayName = "Unknown";
}

X ALRHRE if BRI SRR switch iB6), ELHRFEIFIER AT,

441 IBHR switch iIBAH0IBE

switch {&A)iEVEUN T (switch, case fil default & CH#EETF):

switch ( controllingExpression )

{

case constantExpression :
statements
break;

case constantExpression :
statements
break;

default :
statements

break;

3

controllingExpression({%iil &k ) R RME— W, M HLAEEERTES+ . REE
ME#E constantExpression(HEKIARK), KEIF controllingExpression {HAHEH],
BT B EFRIR KRS (constantExpression A case #7%5). #AREHE, #H—H
AT E) break;iEf]. IBF| break; )5, switch BALEHR, BFM switch IBRILRAITFES
2RI — MBS EIIT. BERIUEMILEN case #7%, BUBITHAEMR default
PREEFTAR IR RS ER .
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lig¥& #HA constantExpression {44 —, 4% controllingExpression R4t5 %
1% % & — A & B . 4 % controllingExpression &4 {& #= 1% 47
constantExpression #9{AAF R ILEL, XA default 474, A2/F3LA switch
B4 R RIEF G 6 5 — N8 ) L PAT,

Biln, AIEKIKE if IFAA SR T switch i&5):

switch (day)
{

case 0 :
dayName = "Sunday";
break;

case 1 :
dayName = “"Monday";
break;

case 2 :
dayName = "Tuesday";
break;

default :
dayName = "Unknown";
break;

4.4.2 E=F switch iEEGg0EIM

switchiBG)RA A, BEASEE. switch 545 ™R E5E AT AN .

o switch FHAJIEHIRERX R EREN A (Int, char, long %)l string. Atk
AR 7Y (40,45 Float H1 double KA H e if iE4).

o case IEUARFEBRIAN, W23 HRERE int), '4' (BHIRIERXRZ char)
82" (I RIEN A string). BEZBITH T case iREME, VLAFER if i
e

e case B NAME—, TNRFMA case inEEAHFMIE.

o TILLELE ZA case (A ARFEASMIE ), $REEZ MG TEIZTH
FEREA . MRBXHES, BfE—1 case REZERIAIKER T A case.
EfRIMP IR A BT, MARME — MR F(WMAREE) R HE =
MrE, wmESame. pli:
switch (trumps)

{

case Hearts :
case Diamonds : // RVFEE—HREEZ RITCR MRS
color = "Red"; // Hearts il Diamonds PIFIMEHARHITAIRIERHRES
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break;
case Clubs :
color = "Black";
case Spades : /1 HEE— R A BMAES
color = "Black";
break;

}

l&EE breaki&4) 2 [Lik Hi8 69 &% W X, £/ return 3, throw i & 4. return
' M switch & 8) Fr 64 7 kiR, throw # FF 5 1k switchi&4). throwi&
SR ES 6 Fitik,

PLF RS ESE R — MR RER TR S P OFR, SN FRET R R XML &

Ko B, <FHRHE XML FEGRBRE LA TFHRICK), B UAE I B2 215 He
"&Lt;", fiff XML AbHE 38 K05E X 2 B A& XML 5459 —8B 4% « AN & T >, &
"FIEERF. EE switch BARMNAFRAME, KRR XML F4E N case in2 1 .

1. SR M AIEFT Visual Studio 2015, ERBEE .

2. 4T JF SwitchStatement W H , & 4 F “ X & ” X # £ T # Microsoft
Press\VCSBS\Chapter 4\SwitchStatement L4327,

3. fE “ER” SEERGUERE TR .
Visual Studio 2015 A s IFIE1T SRR . WA PN XAHME, F1E H Copy #41
g 8

4. TEEFHCAREREN LT REISCA:
inRange = (lo <= number) & (hi >= number);

5. Bl Copy %41
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BT WEZ 7 R B T CAKE, A<, R>FRAETHE, WFEFR.

ek hStaterment - - 3. x

inRange = (lo <= number) && (hi >= number);

inRange = (lo <= number) && (hi >= number);

& [A] Visual Studio 2015 312 (- &R

1E “REGFCASwmEE” & 10 278 MainPage.xaml.cs 4%, M3 5| copyOne
ik

copyOne JiE¥EASHIEEN TRMINEI T A CAEE R CAKRKE. HiEE
AR — switch ig4), Hd HE —4 default #/E. FEIMIEE switch iE4],

EERER XML R F R BT R XML B, Bk R/ < e i 7 5
"&lt;".

fE switch BAIM{Z 5. default FR%E2 AT 0L T I B R BB H) -

switch (current)
{
case '<' :
target.Text += "&1t;";
break;
default:
target.Text += current;
break;

}
IR LA B TR BRI B IEAE R B SCA K
FEHINE break IBA)ZfG. default bR BIANINLA FiE4]:

case '>' :
target.Text += "&gt;";
break;

case '&' :
target.Text += "&amp;";
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break;
case '\"' :
target.Text += "&#34;";
break;
case '\'' :
target.Text += "&#39;";
break;

MSEE £ CHEZA XML ¥, £33 50003 SOHVAHKEL, 238 TREFH
FHEFE. REMA case THRSL()REIE LT, 2FH CHRF Biuils
FHEEFTEME, AIARIEZRH.

10. 7 “WiR” ERPEF TFHEER .

11. 7E EJ5 CAHEH 8\ LLR 30K
inRange = (lo <= number) & (hi >= number);

12. H.di Copy.

B E SR T LA, XXM EFEHSE switch i) #EAT XML BRET AL
H, target SUAHE RN UL TR :
inRange = (lo &lt;= number) &amp;&mp; (hi &gt;= number);

13. BHEMFFREERE, BIEMAREFRFK > & "M")EEEIEFALE.
14. iR [A] Visual Studio 345 1K .

1)\ o
KBRS T A/RFTIERANER, YR T if A switch i)t FH A /R 2k 208 H 0 bk,
B3 T BAR R BIER & 3 A R RIE
o MMBEFMBEMEEES T, FHHLLIZELT Visual Studio 2015, SRJFFESE 5 &=,

o INREFHEWAFIBH Visual Studio 2015, iFESF “34” | “iBH” . EEF
“LRAF” XHEHE, EHE ‘R HHERFEE .

FAERRSE
R T P e SRR Y
ﬁ]ﬁiﬁ/ﬂﬁﬁﬁfﬁg ﬁ}ﬂﬁf’ﬁ?‘?ni': answer == 42

M ik R A EFRIER< <= >Bo= | age 5= 21
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gk
Bz BiE Bl
R AR RIER, RATA RN | SRR Sinee = (1 aes)
#A true, RIENXAN true & (number <= hi);
BEAT /R A, REF RN | SRR | RO arge.» hber: 4 1)
R —AA true, RiERXBN [| (hi < number);
true
%N true FIET—/MER] {#H if &5 if (inRange)
process();
{
seconds = @;
minutes++;
}
%Z:rﬂigﬁ 5§$ﬂiﬁﬂm7ﬁ '{im SWitCh igﬁ.] switch (Cupr\ent)
[EE S Hk {
case 0:
g;éak;
case 1:
g;;ak;
default :
é;éak;
}




F5E ERAESWEMBENEN

¥ 3 B5:

o HAMIALBMMBEFENT M

e {# /] while, for #= do #A31iE &)

o $4iTdoiEs, WREFMHET

A4 TR T mA{EA if M switch IEAEFEMHIZETIER . AFEENAUAFEH &
PG E R EEBIT AN EEZMNMER. SHEHEANSE B EE ke . ANitn UER
—ANNEE, BREESTEHECME, HETERAFEENFILER. Fit, EENAW
fal FEIX e I T8 R R PR R E R E R R E TR 2 (H .

51 EHESMERET

HI T D T R AR IRAE AP QU B E . Bl L P IR ERIRMEFF+RIZ2 LR answer
Ka2 e, FrEEsEsH e 8.

Console.WriteLine(answer + 42);

MBIt o R B V8 0 BE 5O B - LR R ) R B R =4 answer BI{E 2R K 42:

answer = 42;

B RME LN 42, ATLE [F—/MEA) il B IR E AT IR R . B0, LU FIER)LE answer
Lina2, HEBWRES answer., 52, EETZERZ)E, answer FELLZATK 42:

answer = answer + 42;

BRI A RIE), BARRIERFRFSXMS . 73R Ein— MR % R,
FTLL CHE T THRAE T += MR BRI E . BE answer 11 42, HARIRR R &G FEX
S

answer += 42;

ETEARBRER A MBI H SR EREFEH, NMREEERERER.

TERHS EXHE

variable = variable * number; variable *= number;
variable = variable / number; variable /= number;
variable = variable % number; variable %= number;
variable = variable + number; variable += number;
variable = variable - number; variable -= number;
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[BARTR  HAMKARIRAE A LA Fo (8 S AR AR A5 (=) — A 6P S BAo s A 1,

BER+="{El T /e N —NE/FERMER —NFRFERE. #lm, BT
KRIDERZHE FER"Hello John":

string name = "John";
string greeting = "Hello ";
greeting += name;
Console.WriteLine(greeting);

B AT R & A SRR A RN T4 .

METE T B3GR 1 REE A L ARMBER, mRAMEAREF+A--0 P,
2AME:
count += 1;
A XAEE

count++;

5.2 {£H while iE4]

i/ while ifif), FEFRAFN true B ERIZT—MEHA. while IFAKIEEIT:

while ( booleanExpression )
statement

423K {E booleanExpression(fi /RFIER, FEEUIHIERIES H), A true BIEITE
fi)(statement). FR{E booleanExpression, 114 true Hi UGB ITIER) . FRKAE -
mitRE, BEERMEN false, M} while iHHEH, M while Hid 5 58— MEA)4kLE.
while iEA)ZEIEE A if ML (FL L, BRXBFAR, BETE—H), BEWT.

o RIEALAMRA/RKIEN.

o  M/RBIEALIUBAERTES + .

o  HIREAMRFIEAXN false, BEAIAFIEIT.

e EE7E while EH| FRATHANSRE Z1ES), LA KIESRKIER) 2 AR

LLF while i&A)[A#EHIE 5 AE 0~9. —HAR i fU{EZRK 10, while iFG)F ik, R
BiEiTARgHR.

int i = 9;
while (i < 10)
{

Console.WriteLine(i);



% 5% 1AL BAFEINES 91

i+

}

B while ifA)#R RN AESEANRHE A IR 37 F W IRER R S0 N B2l iR R RIER
KAE K false HIBAIRA LG . £ L@, XAMBAIHHE i++;.

MEEE while AIR4IE & i HHAIOAS. TR FLGHEX, AABAMMEANEE
A EAAERTE, LT ESEMIR, IAHEAT —RELZHF LB RE
A kKEEL1LFHAEEEES,

[T Ao if B —4F, EE R A while 358128 KAk, PR RA—/NES),
XAFVAG FAnRAL E S, R, RA while B8 F—NMEH 25X XK,
¥ RMEAL I bug, BHlaovh FARAD:
int'i =0;
while (i < 10)

Console.WriteLine(i);

i++;
W ARIBER, RRETE, BAHRH Console.WritelLine & 4) + = while £ B,
i++;380) 2 KRG (R A RLBAR Y, HiFEHFRIRCMA IR ERG—IHo.

LR35 —/> while {3, SIRMNEXCHER—ITHSE, BHBEANCEIE,
> S while 54 ;

1. 7E Visual Studio 2015 4T FF WhileStatement Wi H, BRI T “H4” XHETH
\Microsoft Press\VCSBS\Chapter 5\WhileStatement 31,

2. f£ “RR” FEEPIEE IFHIAR” .

Visual Studio 2015 £ HiZ1T MR . NHABRFAS R A RER A S E
3 HATHAXHHEEANE.

3. H.5 Open File.

WE/EHER “ATF” MR R “ 307 SCHEREIAZE, T BFAERETHE
HLEI SRS Je 5 2R 7T RER BT AN ).
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Visual CH#MAA I E) il (5 8 L)

5> e > 3o v anu »p
\E Y T =~ M @
| WEE ~ o ozEm BXEE £ ;3‘
& OneDrive | .android 2015/7/28 2142 iaE
1 2015/3/d 2240 =
ot E 2 2015374 2247 Wi
8w F o 91 Wireless 2015/8/26 16:45 =
= BR | Adobe 2015/2/21 2110 =
(i AndroidFF & 2011/7/210:38 =
3 FE ArcSoft 2012/4/11 16:31 Wit
1 0 T
) = e, A e S v
[ i DRRY T SR R ) N i >
BB T e " s T |
xR0y | o] ey ]

TR A 2o TS HE V45 B — S SO SR IR R SR 30

o B O“ X M7 XM ¥ T M Microsoft  Press\VCSBS\Chapter
5\WhileStatement\WhileStatement 3 {4-3& ,

1%+ MainPage.xaml.cs 3CfF, Hifi “§TH” .

X {4 MainPage.xaml.cs fE/NCAMERR, HIXFNBBRFERCHFES B,
XA T ARSI R B RE N E . TS BRI ThEE.

& [7] Visual Studio 2015 45 1k .

7 “ARREAI L A SR 4% ” & 1 4T FF MainPage.xaml.cs {4, $% # openFileClick
FHig. —BTE “TH” SHEEFEE I ad T e EmE. Bl
A REBMRITENAT, RTEE SRR P8 E S H(EE FileOpenPicker
T ) 4T FF 8 8 SO Ak AT 3L

openFileClick 75k & fa MG AR E 2.

TextReader reader = new StreamReader(inputStream.AsStreamForRead());
displayData(reader);

F—/NE 4] B TextReader ZZ & reader. TextReader /& NET Framework #{it
K126, HT M XS RIBER TR . E7E System.I0 iy & A . ZiEE{EH
PSP BRIt TextReader YR, RJEFIFH1ZxT S SR EUEL
. BE—MER)MA displayData #i%, ¥ reader {E NS ¥k, FikfER
reader Xf RILIEHE HERFHF LExR, MEKLIHETE.

# 3| displayData J7i%. ‘& HEI W FFiaw:

private void displayData(TextReader reader)

{
// TODO: add while loop here

}
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ERN—TER, S EMERICERIREBOGE BB .
9. 4§//7T0DO VEREE ek LA T iE A

source.Text = "";

source & 2 & & LB KK CAKE . {EER Text BEBAZFHHE"), B
A] LA R 2 AR B SO .

10. ZkEEHA DL FiE4]:
string line = reader.ReadlLine();

FRiEA) B string 28 & line, ] reader.ReadLine 7 vE4E b 5 —1T
MAFEANRE . FEEAREERE—T XA EARBRHRE null REHEE
B 2 14T AT B AR

11, gRZEHm A\ LA RS

while (line != null)
{

source.Text += line + '\n';
line = reader.ReadLine();
}

% while fEMR KRB —1T, HEBRAEZIT.

while fEEFFIWT line & . AK null g EEMAT, BAMukRK %47
BnE| source SCAHERN) Text @I, HAETRKBIMIEITFF("\n"). TextReader Xf R
] ReadLine 77 lUg — 172 B MBR AT R, FTULEEIGRM. A5, ETK
TEHAZ A0, while fEFEIT —173CA. MREHEEL LA, ReadLine iR [E] null
8, % while fEFFL L,

12. £ while ¥ 45 R KHES (N2 E ML B 4]
reader.Dispose();

IR S ST R B R IR R A SO X R —ANF I BR T BRI 9 S B
i A AE A BRI, 0 LAt S R R P RE 3 FH i L

13. 7£ “iHi” ERFuERF “FFHER” .
14. E{AH 2 J5 #.d7 Open File.

15. #& “4T7F” IEHEP YIS “ 0" 3049 T 9 \Microsoft Press\VCSBS\Chapter
5\WhileStatement\WhileStatement ¥ 3 {4 3%, % #¥ MainPage.xaml.cs 3Cff, i “4T
}F” -

MSEE TEHFEIARAIM. b, HFTHRTAFIEH 4L B 7413 L05 X
AHX., WwRIARKA, BRAEFTRRIER, §E2EHAL,
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XIRPTE RN B EXAEF TR ER, IEIRNAMARRE, 0T EFR.

[eStaternent\WhiIeStatement\MainPage.xaml.csl

private void displayData(TextReader reader)
{
source.Text = "";
string line = reader.ReadLine();
while (line != null)
{
source.Text += line + \n’;
line = reader.ReadLine();
)
reader.Dispose();

16. TEXAMEFES) LA, 3 displayData Fik. WilF 7 & RIA R INALH .
17. i&[A] Visual Studio 2015 345 1H R .

5.3 #®E forigfa)

CHR Z ¥ while JE3FE A AR AAT LLT H HLG5H «

initialization
while (Boolean expression)

{
statement

update control variable

}

for IBAIRHE T X P MM E IERRA, B initialization(¥]4f1L). Boolean
expression(fii/R&iL)5 update control variable(EHiZH|ELE)S I3 —ikc. Hit
for HRIMEEASBICHEFL, EREP LRV E R ZRRE, BASHE
FROEFFAILHIHLZE. BUF & for iB ) HIE:

for (initialization; Boolean expression; update control variable)
statement

Hrh, statement(iEf))&Z for fEH Tk, BEAR—NER, BEARAXES(FHAKAK
5

A il while fEH I —AM61F, BEER 0~9 H¥E. THH for BHHE:

for (int 1 = 9; i < 10; i++)
{

Console.WritelLine(i);

}
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PaGt(int 1 = QREMEHAITMEIT KA —IK. WA/RFIERA < 10)KEN true,
iZ{Tiff)(Console.WriteLine(i);). FH/E, EHILEBEH(i++), M/RREXEHKME,
wisA true, BAFRHAT, EHZRBER, MHRREREHKRE - WRE.

ER=R: OVEHRARE—K: OWIELERIITRA EEIER, HEHEHZRE,
@ Hriz il A & )5 B EHREAR /R RIER.

[BARTR Ao while & &) —4F, #iXE R A for MAIR TR KA, BPiEitd RA —AiE
& . ZH—k, AEFmRDREL S,

for iBAI =R #R AT LAERE . W RABEA/RKIER, MRFKERXKEIAN true.
PLF for iBH)¥— HiZAT:
for (int i = @; ;i++)
{
Console.WriteLine("fRA4EARF#!");
T

BRRAIIR A E B i 2 2/ 2 — N EERR TR for 183, 0T HR:
int i = @;

for (; i < 10; )

{

Console.WriteLine(i);
i++;

}

MEEE  for B4 hmisib. FRAXX P EHLEHE B AR LARN S0, B
CE Y PEIESII P S 9

A BE, AJ{E for EFRFREZMIBUE NS EHBE DA /RREXRGER —
M. Ak, EHESHEARKPIGHAMERER, TR

for (int i =0, j =10; i <= j; i+, j--)

{

}
wJEH for A ES EAZSI ) while 7535

for (string line = reader.ReadlLine(); line != null; line = reader.ReadLine())

{

source.Text += line + “\n’;

}
% for EREREL

R i, A7 for IHAIK) “HIAGfL” H A MR R. ZEBIERRRE T for iEH
Efk. foriBRLHR, ZRHK. ZMUERANEELER. H%, THE for BAL4K
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EERZE, BAEENEEMREF. Tt —1 6T

for (int i = 9; i < 10; i++)
{

}

Console.WritelLine(i); // iR

KK, AIEFHANEEZ for G FHEHMEERES, FASNMREMEASREREY .
T2 — AT

for (int 1 = 0; 1 < 10; i++)
{

}
for (int 1 = @; i < 20; i += 2) // okay

{
}

54 YRE doiEf)

while I for FEEEEMMAITMEM PR /RRENR . X EERAE R E R RAA/REKIE
XN false, MEHALE—REAIZT. do BANARF, ERAMAREEREFRBEALZIER
B, FUEEEDSPIT K.

do A HIETEIN T (A EBILRSEHD9):

do
statement
while (booleanExpression);

ZANE A H A ER A FUR TRAE{ Y BAAS R . AR A SR G 0~9, X
?Kﬁﬁi do IE‘EJ

int i = 0;
do

{
Console.WriteLine(i);
i++;

}

while (i < 10);
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THIE do iBA)KE IE A+t b B e i) B O F R R . TR T U T & s,
RIS R dec
do LAFHif:
dec FRUL8, TEfiER%L
# dec B E—B1E5RE
while dec 7%F o
FAR RIS HAG— SR A
Biltn, A5k 999 Bk \HtH S BT .
1. 999 (&Ll 8, 7124 4 7. :
2. 124 &Ll 8, B 15, £ 4.
3. 15FLL8, W14 7.
4. 1BLL8, Be, £1.

5. REFEHE—DIR, SRR 1747, Xt 999 ## k) \HEH| M4 R,

L. £ Visual Studio 2015 H4TF DoStatement JiH, B F “CH” X TH
\Microsoft Press\VCSBS\Chapter S\DoStatement 3043251,

2. fEWITHLE F MainPage.xaml & {4 .

B AR number SUAKE, Fl P ZERLHIN+-EHI%. 37 Show Steps %4/5,
SHERIZE T\ EER . BN steps XAERREMTESBIOLR.
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3.

4.

£ CREMXAHmER" @0+ 87" MainPagexamles A . K F
showStepsClick #i%. %A AEHdi Show Steps &l FiE T, HEIANZE.

UL F I ARG A 2 showStepsClick J5 i

private void showStepsClick(object sender, RoutedEventArgs e)

{
int amount = int.Parse(number.Text);

steps.Text = "";
string current = "";
}

F—MEFER int KA Parse 7718 number SCAHER] Text J& M P &R F
FreafEFE R int 8.

B AMBEEBAMSCAKE steps [ Text BB AT ERE, ERERKSIAE.
FE=MEA)FE I string ZF & current, WKL AT FER/ 54 .. ZFH B EMEE K
do IR A= R )\ 2k 1l B4

¥ AR IF ) do iBA) N showStepsClick 7k

private void showStepsClick(object sender, RoutedEventArgs e)
{

int amount = int.Parse(number.Text);
steps.Text = "";

string current = "";

do

{
int nextDigit = amount % 8;
amount /= 8;

int digitCode = '@" + nextDigit;

char digit = Convert.ToChar(digitCode);
current = digit + current;

steps.Text += current + "\n";

}
while (amount != 0);

}

ZHEE R E amount ZFE R LA 8 TR AR E. B IRTE B R YR ELEMIE )
FFREBEMO TN, ®E, amount BEMGIH/PNE 0, AL R. FEREAE
HEDSPIT—IR. ZA “BOPAT—IR” BT RHIERRMNTER, FRNEERE
¥ 0, A —A/\HHIELIH.

BB A, do EHAKIE —MEDWT:

int nextDigit = amount % 8;

ZiBA) A int 458 nextDigit ¥I4A{L N amount ZEEFRLL 8 2 &2 . ZETEHE 2
0~7,
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BAMBERIIT

amount /= 8;

XREESMEIER, 24T amount = amount / 8;. 15 amount [I{E 2 999,
MAEPATIXMBER)Z JG, amount HIEHEZ 124,

—F_'/l\i:g/'ﬂ%:

int digitCode = '@"' + nextDigit;
XMEA)EMUERE—T ! BN FR8AEHE—RN, BAHERERSRMLEHNFR
. £ Windows # FHFZ/RES, FF/F0 AL ERH{E 48. F/F'1'H
SR 49, FF'2' ISR 50, DAKHE, HE|FZR/R'', BRI E 57. CH#
RV FR ARG, REMNENPITEREE. HXFEMSKEERFEERN
EAEF BT LA, ik '0" + nextDigit f4h 2 48~55 2 [A] {E(IC{E, nextDigit
HIETE 0~7 Z[8]), XofRLFZ4 )\ 3t il i i AR

do EA]J I PUAME AU

char digit = Convert.ToChar(digitCode);

ZiBA) I char 28 & digit, {€'EWIMHLA Convert. ToChar(digitCode) /5% i

1453 . Convert.ToChar 77iE3REVE RS (— AN EED, RES52Z 5B FF4F
FrLL, {Bin digitCode f){f & 54, Convert.ToChar(digitCode)ik[ElF/F'6".

B2, do JEIR AT 4 MEFTHES AP SN 0 B0 X I K B AR A R0 \ ki i r (o
ALY TAME SRR AN HORL I N2 B B 45 B B RTTE 0T B :

current = digit + current;

do A T —ME )

steps.Text += current + "\n";

ZIBARE S NIER R B\ R BB INE] steps SUAKER, 3B 98Uk H #RFH
IRHRAT A, AR B H AE SCASAE R B g 5 — AT

BJa, do fEMA AR while FH)XFEH & AFit4T KA

while (amount != @)
iR amount HIME BT AN 0, I T —IRTEH.

B g — N 2MER] Visual Studio 2015 RS R BB AT LR do iBH), FHBHHEME T
VE R B

> sbHfreoma.

1. fE4THF 7 MainPage.xaml.cs U “AISFIXAGB R HHH, HtirB 3
showStepsClick FiE S —/NEA]:
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int amount = int.Parse(number.Text);
AiZER, MBS “BTEDERL” .
EHIAMIE, ELAMSCANESSEAN 999, Hifi Show Steps.

FEFFE 131817, Visual Studio 2015 BN, “RIGRICARIER" FOA
M B — R EFTL, ARid i AT EPATIIEE .

R WX TRAEATR, HEReEEsE “UE” | “TRE” | “Eik” ). &
B, TRELER&GSE “R” SERPIBAX M.

B “RIR” TREMTE X, BE “BmSspad” , &% “g0”, mF
BRT7s .

R —— ’ m Fs b —— T >aes
-] % Dostateni [7] 01 2w Ctel+Alt+Break | sender, Routed -
e Bl = ssste Shift+F5 |
i 3 -~
public MainPage() [ o mwEa® Ctel+Shift+F5
{ [ ¢ B Windows RAF Ctrl+Shift+R
this.InitializeC|[d] » ®=F—#90) Acese-
} + EES) F11
[ = =uso) F10
143l T BHM Shift+F11
private void showSte s Args e)
et [ =% smsssse
m munt S W"".""".......".".".'"‘""“"‘:
_ wm, Seesese aeen
ste?s.Text ="" B0
string current = EETEER
do
{

int noeviNioit = ammiint ¥ R-

EHSE R TR ERR “Wim” 4.

6. i “Wrm” HEAAMKTE L, &#HF REHER” , WTEHR.

% -
& ¥EE) Ctl+D, B
Page ol FREEX Crl+D, E
o L gl
o GPUER)
0 &80 cl+D, K
ent(); fE FFEER Ctrl+Shift+D, S
=R »
+D,
ck(object :0‘.“‘.'...".l.i'..l".l.'-..:lol'll-l....l.
‘."'...QQ.'Q.l"'..Ql.l!.."........‘.q
Ctrl+D, |
e(number.T = pyhon Debug Interactive  ShiftsAlt+]

BEfEK Bn TR AR “RHERE” G0, Hdyll T 48kl RBEErn4
R EMER, HdaiERass amount. 7EE amount 25 & {1 H /T 2 0.
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7.

10.

)3

12.

13.

£ R TRM BRd “FIER” RAEECE IR F11).

IR AR BT S AT A

int amount = int.Parse(number.Text);

£ “JREARR” HHH, amount HIEAERK 999, HEHTLIRME F—MEH.
Bk “FiEa)” %4

WRAAREIT LA FiE4):

steps.Text = "";

ZIERARE “REAR” @ORER, BA steps RE KM, AREFBHEE.
HH kAR T —MEA

PR “FiER” %4

WA ARE 1T LA P iEA):
string current = "";

HHETLIEM do AR KIES . do A EHE =/ F#EE, B nextDigit,
digitCode fl digit. FEEMNE “RFZR” FOPER, HHHKO.

B “BIEA)” .

THTLIR A) do FEH AR R —MEH] .

By “FiER)” %,

R AE 1T LA T EA):

int nextDigit = amount % 8;

£ “REAER” @O, nextDigit FIMEZEMK 7, X& 999 FRUA 8 Z &
B FIER)” .

IR EE 1T LA TR

amount /= 8;

£ “REAR” O, amount MBS 124.
B “FIER” B
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14.

E5:

16.

1748

18.

19.

20.

WA SIZ1T LA FiEA):

int digitCode = '@' + nextDigit;

f£ “REAR” @O, digitCode B IMEAR 55. X&' HIFFFL(48 + 7).
Bl “FiEA)” %4

R EE T LA FiER):

char digit = Convert.ToChar(digitCode);

£ “RZR” @AW, digit MEZRK'7'. “REEE” @OFRNER char
EHBE A (FBIR sSHMFREREGIRZ 7).

EE, £ “RNER” @09, current BEEMEZ"".
Bl “BiEA)” %4l

WA IZ1T LA IEA):

current = current + digit;

£ “FEEE” §09, current FI{EZERK"7".

By “FiEA)” R4

WA 1T LA iES):

steps.Text += current + "\n";

ZIBH)TE steps WAKES Bn XA"7", FIRBATH, B{R LS K% M SCAKER
T—ATH A (& R FaAE Visual Studio J5H, FTLABEAF]). HFLBZE do BH K
RIERKTES .

Wi “EIEA)” R4

HHT LG while iB4), WHE&RIE while &, HIWTR 4 AL R4S do 183K .
i “EiER)” .

AT LA iES):

while (amount != @);

amount [{E 2 124, RiA 124 1= @ R{EL R R true, FTLAHAT F—IKTEH.
HHETLBEE] do TRHA IR KIES .

By “FER” .
BT LB IRAE M do fEHF 3 —/MEH] .
ELL T IR %, EE=IK do 13, MBERRERE “RFERR” HOd
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21.

22.

23.

HIZEL .

B 4 RIEHEHRET, amount HI{EASEY ©, current fIE TR "1747". HEikIg M
do fE¥ ) while 214 -

while (amount != @);

amount HAT/R 0, FrLALIAR amount != @ R{ELE R false, do fEH &1L,
Bl “FIER)” .

R ARZAT LU R

while (amount != @);

R IR, do PR IL, BEFTLF E showStepsClick ARG R KFES .
BT RE EM “%7 %8, sEMN AR EHRERFE “4e” .

wWAME G L, Bon 608 999 i\t XT& i 4 NP 5% "7v, 47", 747"
Fi"1747"(Z N FE).

|m N ; A%

47
747
1747

Enter a number

24. & [A] Visual Studio 2015 4% 1E 181K

iy AR

ABPR T AERE SMEREFEHNRERER: R TWfAER while, for fl
do BHIFEA /R &M true MIRTIR T EE AT

MRABYUGEES] T — &=, H4kLEIET Visual Studio 2015, RJEHIELE 6 &=.
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o MEFEMAMEH Visual Studio 2015, FHEEE “CH” | “BH” . MEFH
CORAET WHEHME, iR R HHERAFIHE .

E5FRRESE

B RIE
fEA B (variable) Ehn—/ME (amount) | (I E S INZIRMER. »~BIW0F:

variable += amount;

MA5 & (variable) Fid—/ME (amount) | HHE SWERER. ~EIWTF:

variable -= amount;

%N true RIEIT— P EEZNER) fiEf while iEf). ~HIAT:

int i = 0;
while (i < 10)
{

Console.WriteLine(i);
i++;

}

A fE R for iEH). mBIITF:

for (int i = 0; i < 19; i++)

{
Console.WriteLine(i);
}
— KR % YAAT ) {5 do &), AHILTF:
int 1 = ©;
do
{
Console.WriteLine(i);
i++;
}

while (i < 19);




FE6E EEHERNMZEE

1£ M try, catchf= finally 35 &) 432 FF

1% checked #= unchecked %4 5 35 4| 5 405

128 throw X4t F M7 & FIuh F%

1A finally 325 & RETHRBEPEAELLEFFZE)

ZHIFES THATEES IR O CHER), XEEIES RS ik, FHAR,
FRVERFEI R, H if A switch iBA)E#FiE1705S, LLKRH while, for fil doiBRJE K
BATARRS . (H—E&A FR3FEFF AT 68 H 8 0 e jt

L b, RAEREAGEREHEEHRETE. GFZEEGERTE, KPF2H2
FEFF R REFE M0 o AEMTRFAREFF AR L ARERC T TR, I LATHA RO AL HE: BAHATA IE,
BAEMEAT RSN FEERE HEERER. EAE 1 oG —%8, AEEJE C#
QT 3E i 30t S OROEANRAE T B IR, WT{ER try, catch A finally i f)d SR A AR
KL 5 AR A IR -

EIE A TR, FlE— P AR CHE S, IR 15 1A 10 4T T 2 [E 26

6.1 & I 3F X

ARSI AR R IR SRR RESLA, BT REFES, MR T BTEZM T,
AR R P ATREAT T - FRUR A #RAE. ST R, BEarTaRH %M, /REA
HHFE P T RERE AL A LIz T H AL AR (B B TA2F bug IERGFER A NAF), &
LR P28 ] RETE B AN 29 A ZI TP #E, HE SRR — RN ) &8
R R M. R T RETERR I T AT BURE, R G2 HARBFA S 1
e WA, WA E R ?

MIZFERAMHR T KEHLF] . 532G UNIX)R A K 388175 RERERKTTIE
HEN A HRERARE - MIHEREER. SRRARTEERRESRER, FIWTk
RBMI . MRZHIE X RMIEES —FF, CARAMEAZMREN. 7B AT e
#Hix. ik, BEARE. ATSELK CHEARERF, BAREFHERRH.

6.2 ZXPUTREBMBERRSE

HIREMR R AT RER L, ERAESREARNSMERTFIHRME RGN, AT
W, EMAEH WM. B, MPENERATEEIRGEIZERE E G BAR AT e
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KAEMENHER, KREHEKRT A, RENBEFEERENICE. 24, £ CHHFHRR
AR ELEEF", RS S X LR £ 80N 4 BER0RIE. ATS
MR EAEOMNERER, MM

1. AREZEE try Hib(try £ CHRi ). RIiETHN, 22 PUT try RAKTE
Eh). MBREEMECTERE, XEEAQK —ME—ET, HBLW5ER.
H—EHIRE, #MPkE try 3, FHEAN—A catch HEEFHHAT.

2. BEEE try UE A ERE A catch KB R (catch W CHREET)RAL T T LR
R, B catch ER PRI AR ERAMRE, AI4E try RGHE
5ZA catch &bEREfF . try PRI AERER, “BITH” #Had st
HRE. RE, “BITR” B try R G0 catch HFER, KEHIRBRES
UCEC I Ab BRFR Y

THIE try Herp 2230 SCANE R A R s B 50l AR G EE, BERBA
A—ALANE. AT HZRFRERSES, EREFROT—HERMELL, MR —
HMEENFRH. MRAFHFEAELERTR, int.Parse 71l FormatException 5%,
HB R L X catch A FRFEF . catch A F4E WG, FEFEMEA try/catch
RZ BB, R, WREEMRENNALERF, RiiFEREEEEE
2 IRIXFE L)

try

{

int leftHandSide = int.Parse(lhsOperand.Text);

int rightHandSide = int.Parse(rhsOperand.Text);

int answer = doCalculation(leftHandSide, rightHandSide);
result.Text = answer.ToString();

}
catch (FormatException fEx)

{
/] WFERE

}

catch KRR K57 ESHEARUNEZE € EMIRM R . Eaipld, — Bl
FormatException ® ¥, fEx EEMSWHA /X R, HPEETREHHT.
FormatException KAVt K BRI EER T HHWHYIER. A>RBHERE RFEE
W, B, Message B EH R CARIA . A3 FH IR HXLE R, Flina Ll
EAFERB A E M, HFRAPEREREXHHEE, HEREFRHBA.

@ Bik: AHIRIBLERRFIEE, # exception handler B PERL “ W ALFRRSF" , HIFIREEMR “HT R EAHENMIE” .
[FIREREEMER T “catch XERF” , EHIRE “catch HiE” .
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6.2.1 KRULEBHRE

WA try Sed R, BEANPE catch BB, BAaLKEHA? ERIHIT,
lhsOperand CAHER] REFASE A & — N, HZBEEE T CHARF R BEEE(F
"2147483648"). fEiX FiffE 5 T, int. Parse i& )£l ! OverflowException 7 ¥, fi catch
AEFRFEFF H Bl A el $2 FormatException . W try SREEANTEN—H2, BAH
FHRSLRLR Y, FREIERRATE. MREREBATEE try B, BT S22
fr try SRZ G #)—ILHC catch ALBEREF 84T . WA ERSA try B, SERARK
FIILACH) catch AL¥EFEfF, FAGEIRL, REERE E—REREA T - DO
R EIRD| TILACK catch LEEF, MiZTE, RENHREIFER)TER catch
REERFRFF 2 Ja S8 — ME R 4R EE AT

BEERT WRAFE,HA “NRFE” 69 catch RBEFLEHF— B U,
XA catch 42425 % ERMIRE|FF 69 catch 3, 42D ERAT

MAmESNES TR RRAGTEZE, MRERERAFILAR catch AhHEF, BIME
FPegib, ERAET REEBHRE.

ALMRE S BN AR AR RY . U “ER” M iTMAEFERE R
A7 | “TFEIER” PERERT, SHIW T EFRKMNIEHE. NARFES, @7 kG
F SR

5 Noutament (ETESE - Marsiu Vs Shuso : YH € we=n o FmiBL X
R0 WD S5y 80 S0 WD BN IRD S SMN #0w R = B
R O I R e LT P - PR B e e oo i B 6 St B S 1

c sealed partial class MalnPage : Page

ot
public MainPage()
(

thin.InitializeComponent();

rivate void showStepsClick(object sende@, "

int amount = int.Parse(number.Text);
steps.Text = 75
string current = “°;

[ Ll 19
["Value was either 100 Jarge e too smal for s ot |  Syemt 7
DeStater

obpect (v
Window

dtng

REFAREFFLEM 7 3 I S EORRK S AREFIE. KN ATREREE, THENEE
BME, EATEA R TASMEFERE O, AR A E P AR,
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6.2.2 {FAZA catch A IRIEHF

I AT A 8, BRATEEA F AR T R AN R R AR R E . N T BRI,
A LARBEZ A catch AbFRFEF. FTA catch AIRFEFKIKFIL, 18T HEIXFE:

try

{
int leftHandSide = int.Parse(lhsOperand.Text);
int rightHandSide = int.Parse(rhsOperand.Text);
int answer = doCalculation(leftHandSide, rightHandSide);
result.Text = answer.ToString();

Iy

catch (FormatException fEx)

{
Filasts

}

catch (OverflowException oEx)

é
P AR

}

try Berh RSP0 FormatException 5%, #1 FormatException Xf/[ff] catch Bt
Hihiz1T. i OoverflowException 5%, Al OverflowException X f#] catch Hifih
EBAT .

iZ¥® 4% FormatException catch #4941 OverflowException %, R4k
BABAREGARAS OverflowException catch 3ké4iE47, FAR, FHHELHM L
MR F ik, |EZX, BRFL 8”7 ZAARY E—K, KTiTEAMEL
ey 4thiL

623 HWRZIFE

C##1 Microsoft NET Framework )5 % i 2 HLH| #2456 % . NET Framework 5& 3 T ¥
ZRERY, QFEEFRMEK KRR . —RA TG AT HER 75 #5 X B 1)
catch CHEBEF—REFEVRESHETFNEBEERET]. B4, WFARIERSETRER R
A PRI AL B ?

BB RRETENREZRMXR, 7 ABERBREWHTHS . X/ %K
BREWMBEAN “FiK” WER(E 12 EHFEHMIT L% K). FormatException FI
OverflowException ¥ #8/@ T SystemException FKifk. ZFEEAEHMT LR .
SystemException A& X /& Exception ZEMI A, 1 Exception Zfif FHM “El
R” o Hi1R Exception Y THIEMAETRERENRE .
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&EE Exception 4K % H¥, £ T % F% 2+ 14 NET Framework #) 55 2141
At BAR—SRFERAEM, (25 5kl o fTHIR.

AR ARG 8 7 40 e 46 42 BT T B R 5 -

try
{
int leftHandSide = int.Parse(lhsOperand.Text);
int rightHandSide = int.Parse(rhsOperand.Text);
int answer = doCalculation(leftHandSide, rightHandSide);
result.Text = answer.ToString();

}
catch (Exception ex) // iX&H M catch AEEFEFF, REIEATE 7Y
{
T A
}
[BIRTR 4o R JL69 R R IR Exception, TVAM catch 432425 & E B 64 4 4R, BAHK
IAFH AT 89352 Exception:
catch
{
Vi
}

{2 H BRI F XM, A catch LA/ GR T ETROSFFHESRSE
B, A XASFA catch M€ T 48 £k A A X 2643 &,

BELEA NS BES try RZ EHIZ A catch MEREFILERSREMHA? B
— MbFEFE 4 4R FormatException, 5 —/M#i{E Exception, BT —AGEEFE
#Hiz17)?

AW RERHEITH BT KIS —NLE R R E AR, HAAEERS
P 2EG . WL — b EEFR AR Exception, JETH XikA—/ M FormatException,
JaEKBEERALIZIT. FH, 7 try 25, RO EAR catch AR A ER H B
catch L EREF2Z il ®ABEAEN catch bEEFSHHEILA, HMPATEE A .

RELER
 RFLEBR CH 6 WA, YA EA catch RBRAWERF R, AT
catch & BA2F W BIMER bt . LKA 69 X when X F oA REAEX, 4o F
1 P 7=
catch (Exception ex) when (ex.éetType() I= typeof(System.OutOfMemoryException))

{
/1 B Z TR EIFE OutofMemoryException Z S FTH 57

A ﬁﬁﬁﬁ%‘ #—'*‘(Excébtion -%‘&'), ﬂb%&?*‘ XA % OutOfMemoryException, #
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ZuB g L I2A2 A . (GetType 7 kiR B4k A AR E £ A, XA T AR AL 32
B CAAERR” FEZINFAFE. KE “REFR RF, BN 285EKT
g p sk A, R K RE], RIGEFFAHALERE,

UTFEIERYNABRFME RECEHRERSREMNA, RES try REIERE.
> I Windows IR &SRLEBHZE
1. WHRWAKIZEIT, EB3) Visual Studio 2015.

2. #T7F MathsOperators f# R T E, BT “3CH” 34 3% T B \Microsoft Press
\VCSBS\Chapter 6\MathsOperators ¥ 3 {35 .

KRR 2 BERLZBRFHA—IMRAE, ESVATERARNERRER.
3. fE W7 SRPIEE TFEHITRRK)” .

s AEURRBXEAA%GIGEALA.

TEBE )G LI B fA . ZEAE Left Operand(Z2 B /EH0) X AHE T HUEMA KB R A H
(ST, AEBIRER X MR A MO

4. 7E Left Operand HE#ji A\ John, 7E Right Operand fE#iA 2, i+ Addition, &8
ifi Calculate.

XA TR 2 i & Windows Bk S HLH] . SRR E#E&IE.
T f# Windows Wil fl#E FIR & KRB R 2 5, B8 51 BB APy 1L R 4K
WeFRFH, SN AR E.
B trylcatch
1. iR[H] Visual Studio 2015,
2. &EF R | TFERIER .

3. @WRHIBLGE, 7E Left Operand HE# %A\ John, 7E Right Operand HEHF 4 2, Hik
+ Addition, P ¥ if Calculate.

e S RTEAR R R F, Bl T LLERERIZAT, Visual Studio 2IRIFRE
FH

@ #iE: ALERE— TSRS PE R JE LT 53 robustness A reliability. {AHERIR RGx T
SRR ERYE, FTHRMEMERANIERE, WRREERMEESHN, CHNAERREN. RAMOEH. fin—1
R, BRI AR — S —ME. BT RIEFR XA ER, MR ERTHRK. EEXEFHR
froetea, BmEA ERBRAFE. REURGRA BHWEHRGANEER, RURRFRE BT PR e.
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W FEFR, Visual Studio R B/Rn FHRFEHIER], E—ANGESHERE,
A 5.7 I /2 “ Input string was not in a correct format” (3 A\ =74 5 (94& XA IE7).-

NI
private void addvalues()

int rhs = int.
int outcome = 9;

outcome = lhs + rhs; | System FormatErcaption MERBREE muorkbn dl S8 | S2ERSHE=2GLE
expression.Text = ;"{]% SR foghi viiog wer ot o
result.Text = outcome, wovow.. i ki o

| BaRNiRR
} | [ mins; DateTime 1 , 5 e F MR . PSS S BB DateTime OB, _ 7\']
Ly WO | ST SATER. }\_;
private void subtractValue & oreowese. e -
[ HERFEORE
"
& | O SRRt A S MR
('Irvpuu(mugvmsm.wIvu:mm:ﬂmrm‘l F = -2 G- e
{MathsOperators.MainPage) |
. | =meene.
0 | -
2 | sesrearEmsmes

FRERE |

ATLLEH, 7% B addvalues 7AW int.Parse 1Al . BUAE A 8] @2 77
EARENS SCA " John " AT A BB F -

4. EFREXNEEPRGT “BEEHEAEE" .
B J5 2> H B — A B T AE B s e B VEARAS B . R JT System. FormatException

BEIATERHER.
| REEEERE:

System. Formatfxceptio {"Input string was not in a correct format.”) |

> Data {System.Collections.ListDictionaryinternal)
Helplink null l
HResult : -2146233033 ;

> InnerException null |
Message Input string was not in a correct format. | !
Source mscorlib n’]
StackTrace at System.Number.StringToNumber(String

[BARTR AHERFRAZIMAANIR TR, Visual Studio R4 09 RIXANE LR E
—F, LMHFFARAEY “BFE” . TUE “THRF@EL” sHEETR
7 InnerException % & Z A7 49 % % . InnerException ¥ 7T #kif A i b
InnerException, —#iK4%, #%| InnerException ZMHAfA null &7 % (o L
B A7), EHMERAR A B AT, LHRARTHRAT, CARAEF 2B ES
“ T2

5. fE “EBEFAGER” XEHEFBE “HE” %48, £ Visual Studio ik “iH
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'\lﬁ” I “{%J_tﬁiﬁ” o
7 AR A gmiE 28”7 % 1 &7~ MainPage.xaml.cs. %% addvalues /7%

N try B, #8755 A S E S S B R . 7E try B E %X FormatException
() catch B, H7H ARSI 2R

try

{
int lhs = int.Parse(lhsOperand.Text);
int rhs = int.Parse(rhsOperand.Text);

int outcome = @;

outcome = lhs + rhs;
expression.Text = $"{1lhs} + {rhs}";
result.Text = outcome.ToString();

}
catch (FormatException fEx)
{

result.Text = fEx.Message;
}

R4 FormatException J¥, BRI F 2K 7 H X R A Message B HI3C
A NEEEI K result SCAHE.

£ WX SR PEF THERER .

HRHILE, 7€ Left Operand HEF 4 A\ John, 7E Right Operand HE#iIA 2, #if
+ Addition, .7 Calculate.

catch 2R IhHEE FormatException, Result X AMHEE/REHE: “Input
string was not in a correct format” . SR I EH YEILE RS FO8 R T .

Ium-- R
Left Operand Right Operand
a—

© ; Addition
O. subtraction
O+ Multiplication
O/ Division
© 9, Remainder

Expression:

Result: Input string was not in a correct format.

10. Fi%( 10 ¥ John, 7F Right Operand HE%i A\ Sharp, 7 Calculate.
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BT try SOl HX A CARER T RITRE A RAEER T, TR REL
BREFFREACE AN SCARERI F P AR -

11 F% 20 & #: Right Operand HEH (1) Sharp, #.i7 Calculate.
N E AR IRAE TAE, £ Result LAHEF R 30.
12 7E Left Operand H#E1 F John # # %5 10, Hiii - Subtraction B4 .

Visual Studio /& 5 ik 28 3F B kIR %5 FormatException 7% . XK R
subtractValues fiEH k4, BEREAE B try/catch B,

13 &#H “@R” | “FIEER” .

6.24 HBRE

4 addValues J7iE#R N try/catch Budix AN kARG B Aot (AR ] B 7 o A BRATL A1
EER T H AL A%, 3 subtractvalues, multiplyValues, divideValues #
remainderValues. FiARISERMEL, SN HEHEERTKEMHRORG. B TERE
i Calculate #&i@#id calculateClick A RAAIX k. Bl TG ESN R
LbERARED, A LB FERHLE R calculateClick AiEd . 4R 6.2.1 47 “FKubFEMH
B R, EEAREE T KRAE FormatException 7%, #l24% (8] calculateClick
TE#AT A

> BREEEERSE

1. 7 “RIGMCA%HB\ AR & O+ E/R MainPage.xamles X KRS, K F
addvalues /7.

2. M addvalues 75 try Hefl catch AbFRFRFE, WRE HBHIRE, WTFHR.

private void addValues()

{
int leftHandSide = int.Parse(lhsOperand.Text);
int rightHandSide = int.Parse(rhsOperand.Text);
int outcome = ©;

outcome = lhs + rhs;
expression.Text = $"{1lhs} + {rhs}";
result.Text = outcome.ToString();

}

3. 4R calculateClick J7¥EHE N try/catch B, LA RIS .

private void calculateClick(object sender, RoutedEventArgs e)
{

try

{
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8.

if ((bool)addition.IsChecked)

{
addvalues();

}
else if ((bool)subtraction.IsChecked)

{
subtractValues();

}
else if ((bool)multiplication.IsChecked)

{
multiplyValues();

}
else if ((bool)division.IsChecked)

{

divideValues();

}
else if ((bool)remainder.IsChecked)

{

remainderValues();

}

}
catch (FormatException fEx)

{
result.Text = fEx.Message;

}
}

e PR REFH TG e

BRI G, 7E Left Operand HEH % A\ John, 7E Right Operand fEH#iIA 2, H#if
+ Addition, P # Calculate,

Mz ji—#FE, catch AbIRFEF R IR FormatException, Result SCAHE BiRiH
E.: “Input string was not in a correct format” . {H5% /27E addValues J7EH it
H, H calculateClick J5¥:M) catch Hdfif .

75 - Subtraction, FHid Calculate.
Xk subtractValues 75 H i % 45 Bl calculateClick ikt 4TAbTE .

M3 * Multiplication, / Division #1% Remainder 25 AR iz, KilF FormatException
S A IE H AR A AL B

iR [5] Visual Studio 345 (E iR

I RTAFEFPHREAFFRATEAREORE. HHEERTH L HHIR,

A BT ke E L RGR R 7 kAR
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6.3 {#H checked #1 unchecked Bz &

% 2 F ik el 3 e BIE AL (0 int A1 double)f# B — o B ARBRIERF(An+M1*), B
R THIERR R E e AN, B, C# 1 int £ 32 fiik/h. BF int KAEE, FrLlge
BMEE N EFNERNTEE: -2147483648~2147483647 .

[EART 24EM int #9FRFE KA, 124 int.MinValue #= int.MaxValue &M £ 51E.

int @EE KNSR EE. fli, E4FECERE 2147483647 —> int bjn 1
SRENHA? BERGRTNHABRF M. CHmFSRIIARFHMEREY. 52, K8
B—MERERELL, EREKELN L, SBHEERKPASIE, 455~ -2147483648).
XRH TR EE: EILFEaRFY, BREARLREE LNEZH, SMEHREAX
AT R A RO T E R MR . R IR I KU K B MR AR RE R, ORI IE (A
E)H K int HASHIE RS EROAEEXAK, thalF3hE A HaEThEE.

[B18R  Visual Studio 2015 A4 A B RE BHRALAIERBLLE, £ “BEAFTELR
ERE” PHRRAA, AHHFAE BR” . EREBMEEFEE AR
WA REETAN “GA” B4, £ “FRARKE” sHEET HRIAR “4
FiEH LB/ TR ®A.

AU 4%, £ EA]H checked Al unchecked e o7 i B 4T JF A 5% A2
— AN E R O R A Y . X SRR R B o T E RO G 1 AR I T .

6.3.1 45 checked i&EF]

checked if%]2& LA checked K87 I LG . checked i) i4E o] B Bz 5
tH#F i H OverflowException H%, W FHIfix:

int number = int.MaxValue;
checked

{
int willThrow = number++;
Console.Writeline("/KIAHATAZXE") ;
}

B EERT AA AHEE checked Sk ¥ 9B BGEH F 210 E. #ldo, sF TRV 47 EMAM,
TN EFRAR F kP EBER.

A A] ] unchecked S48 57 6 22 50 il AR 2 i Y ARG . unchecked B (BT B4
BHEHEAKE, AZAWHE OverflowException 5. #lin:

int number =int.MaxValue;
unchecked
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{

int wontThrow = number++;
Console.WriteLine("&HTRIXE");
}

6.3.2 #WE checked FiAR

FE A checked il unchecked < Hufl S BRI S BE A A . 176 PR 45
SR RIEASEK, FFAEZAIHHIN checked 5% unchecked 8. 1 T

int wontThrow = unchecked(int.MaxValue + 1); // AR
int willThrow = checked(int.MaxValue + 1); // PR

B EBAERF (B 0 +=H01 - =) F# 1 (++) 3B (- - R VEFF A R B ARERAERF, #BTH checked
F1 unchecked XEF%H. 1dfE, x += y;%ERT x = x + y;.

W EEIRR K4e1EM checked #= unchecked X 48 F 45 %1% & (JF#40) & J. checked #»
unchecked #4&5 RiE4A int #= long F &AMz B, % 518 H K Rk
OverflowException % ——EBP{Eiki¥ S MvA 0.0 (% 2 FHlit, . NET
Framework A % 1 & =A% Ke9H4]) .

T % >1{E A Visual Studio 2015 $44T checked HARIZH .

1. i&[[] Visual Studio 2015,

2. 1 “iER” ERAEE TSGR .
2 Al N ¢

3. fE Left Operand HE$1%ij \ 9876543, 7E Right Operand HE " 4 \ 9876543, Hiifi*
Multiplication, . Calculate.

Result CAHE B /n{H-1195595903, f¥iE & AIEM. ZATUSEIRRER, =2
FEORTERATIRIEIZHAS, HEEH T int 28845 32 SR,

4. iR[A] Visual Studio 2015 4% 1E18iR .

5. 7E “RIBA A YmiE2%” & O &/~ MainPage.xaml.cs, #£ %] multiplyvalues J7i%:

private void multiplyValues()

{
int lhs = int.Parse(lhsOperand.Text);
int rhs = int.Parse(rhsOperand.Text);
int outcome = 0;

outcome = lhs * rhs;
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10.

B

12

13.

expression.Text = $"{1lhs} * {rhs}";
result.Text = outcome.ToString();

}
Feik s K47 outcome = lhs * rhs;iEfA)H,
HiiZiER), WREAXMIT checked IBH:

outcome = checked(lhs * rhs);

XEERSCHL T IREIE H R . B H K overflowException 7% T AE M fir
REHIRE R,

W R PR TR W
AR08 P R HUHR SR

fE Left Operand HEH 4\ 9876543, 7E Right Operand HEH ki A 9876543, Bifi*
Multiplication, . Calculate.

Visual Studio 2015 JEZh 28, M Ri%iEH F5 OverflowException F# . i
FE T T 5 R A AL R A R

iﬁiﬁ “i}ﬁ)ﬁg» | “ﬁlt’uﬁﬁt” g
£ MainPage.xaml.cs F#£F| calculateClick J7i%.

TEILA [ FormatException ZbHEFEF & AN L IAE A catceh B,

private void calculateClick(object sender, RoutedEventArgs e)

{
try

{
}

catch (FormatException fEx)

{
result.Text = fEx.Message;

}
catch (OverflowException OEx)

{
result.Text = oEx.Message;

}
}

XA 7 B EEZ BN FormatException #H[H, (BA LEXNHEHITX S, M
ARG —NEME Exception catch AbBIER, R AERAT ek LA R R
AR .

£ PR SREPIERE “TFRIER” , ERIFEITRARER.
£ Left Operand HEF 4 A\ 9876543, 7E Right Operand HE 1146 \ 9876543, Hithi*



118 Visual CHAN I E| 4438 (% 8 k)
Multiplication, ¥ #.i7 Calculate.

A catch YL OverflowException H%, Result XAERRHE
“ Arithmetic operation resulted in an overflow” (EARizE SFHiH).

14. 3R [H Visual Studio 342 1E 1K

6.4 i H FH

fi5€ Z SLF monthName( H t3 Z#R) i, ‘BN int SHOHREIX RN A & #. Fill,
monthName(1)i& [5]"January”, monthName(2)iR[H]"February”. ja@if: WR&EHKEE
LB T 1EKRT 12, HEMREHA? BIFHEREMAEARE, MiZft i 7% . NET
Framework KEAEEAEXMERZITHRKEREL. KSHEHEEEMNPRIFFEER
MEVEE SRR ERBIRES, EFEEEED CHANR). ST A%, NET Framework ]
ArgumentOutOfRangeException KNI £ B3R, F throw iEAJMH T, WFHIFTR:

public static string monthName(int month)
{
switch (month)
{
case 1 :
return "January";
case 2 :
return "February";



#6% FTHMERRET 119

case 12 :
return "December”;
default :
throw new ArgumentOutOfRangeException("AMEERIHA");
}
}

throw BEARATMHREEXNR, XREERERHAT. XOFEHFTHEL -
ArgumentOutOfRangeException X%, HiE#HMOFEHER 7 ZHR)HFFRERNRH
Message &% .

P 45 3 K515 24 MathsOperators T H , ZEIAT A48 e BRERF O 1 BBl 57

MEEE % IA— 5L “#4F” , BAFHRTSRBKARES. 2EANMEAREH
T BiERIR— K,

> hbEE
1. &[] Visual Studio 2015,
2. T “RR” FEPERE TFHAR” .
3. fF Left Operand HES % A\ 24, 7E Right Operand HEF %A 36, #.7 Calculate.

Expression fl Result SCAHEMH A A ERR. AFHRE, BAEA5IE M RiE
FRIERF. A U ELE Result IAHEFHH ZWIH S, REEWARIEFRIER.

4. 3R[A| Visual Studio 345 (AR .

5. fF “REEM T A%HELR” @027 MainPagexamles (101, KRB FRE
calculateClick 77¥%, WIFFiR:

private int calculateClick(object sender, RoutedEventArgs e)
{
try
{
if ((bool)addition.IsChecked)

A addValues();

lee if ((bool)subtraction.IsChecked)

: subtractValues();

lee if ((bool)multiplication.IsChecked)
¢ multiplyValues();

llse if ((bool)division.IsChecked)

{
divideValues();
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}
else if ((bool)remainder.IsChecked)

{

remainderValues();

}
}

catch (FormatException fEx)

{
result.Text = fEx.Message;

}
catch (OverflowException oEx)

{
result.Text = oEx.Message;

}
}

addition, subtraction, multiplication, division fI remainder & &% I
BRI BN RIEFF I . A BILHI A IsChecked &1, HRHR B CLEE .
IsChecked RAIZA/R{EH. WIRBEE, N true; BN false(] FEIGER
8 Eitit). BRI if BARKKEES B, HlRASA kS, (REd
REFH, —KRRBEF—A. YREHEMPEARES, MBEHEM if iE
AJHI%&AEN true, AL RAEMHE .

AT MEBEEA G RIEH A O, TT7E if-else ZfgrhiRin—4 else T4,
FERAEXFE OIS 7] result SCAHESH VB o EBE 7 0 fiftid R R A0 S 5%
AR S5 il 4/ b B B R A ARAD 4 .

ff if-else Gt K BN else 4]kt InvalidOperationException & .
n PAF bR A ARG B

if ((bool)addition.IsChecked)

{
addvalues();

}

else if ((bool)remainder.IsChecked)
{

remainderValues();

}

else

{
throw new InvalidOperationException(“No operator selected");

}
£ R SRpIER THRIER” , ARGHETNAER .

fE Left Operand HE % A 24, 7E Right Operand HEFF#IA 36, AEFEEHATH 4
5, i Calculate.

Visual Studio ¥l | InvalidOperation 7% 3 Bn 57 XEHE . N AEF B
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9.

FH, (HARFHRE.
ii% uﬁﬁ” I d(ﬁltﬁgﬁtn =

RIS T throwiBf), IESLEREMERE, BES catch BB FHIRZRE .
> BERE '

L.

4.

£ AR ST A g EE 2% 7 % 1 &~ MainPage.xaml.cs, $£ 3] calculateClick 5.
FEHERA WA catch BEFEFZ 5, BMEAT IR catch ALFEFREfF:

catch (FormatException fEx)

result.Text = fEx.Message;

}
catch (OverflowException oEx)

{
result.Text = oEx.Message;

}
catch (InvalidOperationException ioEx)
{
result.Text = ioEx.Message;
}

R84 InvalidOperationException 7% . & A BB IER I B &
Calculate ¥ H 1% 7 % .

£ R ERPERE TRIER” . ERIFEITRAERF.

fE Left Operand HEF 4l A\ 24, 7E Right Operand fEH4A 36, AEFF(EMHHE,
i Calculate.

Result CAHER/RIH B “No operator selected” .

i& [A] Visual Studio 34 1E AR

BRIt L 3RA8 K sR, B0E A TRAENFEREHIR, BilaE
RN FH AR FPARAT R M. Bildn, KRR LA 0 2t & 4b 2 ) DivideByZeroException( B 5RVF
RERRLL 0 ARy, BEHERU o &MHRHE). NTHEREE, —NINERE
calculateClick J7iENRINE £ 1) catch &AbFEFEF. (HELFHI T RRELE catch LHERF
FIRHR BRI catch ABEFE R4 4E Exception. XFEM AL — VIR EE FH .

MEEE & A48T Exception RAR—FE, BT U R EERE L ERMRY. 7

FREAALK, PR L AENMEEH, AAAEFLAGRFTAESA
Exception ##48. £k F4I458 694 “FRuk 07 FHEXSBIXANELS], 24
FUBMF, AT EEIILE,
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1. 7F “4REGFNCAYR4E 32 ” o B 7R MainPage.xaml.cs, #£%| calculateClick J5i%,
FEDA I— &R catch AEREFHARE, HBMLLTHEM catch ALFIEFF:

catch (Exception ex)
{

}
XA catch AERFRRFHRIRTA RGP FE, TibRTE AR ARE.
2. fE “ER” SERPEE TR .
AR — e aiE R W TR, #E e tanhie.
3. fE Left Operand HEH %\ 24, 7E Right Operand HE 4§ A\ 36, 7 Calculate.

W £ Result X A& #E {5 8 & “No operator selected” . H & H
InvalidOperationException 4bFEFE 54 .

result.Text = ex.Message;

4. 7F Left Operand HEF 5 A\ John, Hiii+Addition, 57 Calculate.

Wi Result SCAHE R~ “Input string was not in a correct format” . 4 & H
FormatException AbHEFE 74 k.

5. f£ Left Operand HE % A 24, 7E Right Operand HEH 41 A\ 0, Hiifi/Division, F§H
ifi Calculate.

i€ Result XAHER R “Attempted to divide by zero” . ‘& H NI 8 0 5 #
Exception ZbHEFE F A k.

6. RWMERHMAA, BIEFEHRABILE, FLERNARTRE. SRE
R [E] Visual Studio 3542 118K .

6.5 {FM finally R

B, PR ESUREFPATRE. XEWESRRIES —MERLSRZE, EF
EFERE BT, BERM—MERWRME R . i, 3 catch LHEEFEITRE
B, SMEEA try/catch 2 EHIEAIGREE, AR A 75 B A J5 46 4E

AT RIE S 5 BB T . RE 5 LA while fEH 4G 1 2 W Al reader.Dispose.
B, EEREHHES.

TextReader reader = ...;
string line = reader.ReadLine();

while (line != null)
{
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line = reader.ReadlLine();

}

reader.Dispose();

APATHEANES), AREEE, BiFZeEESE KRS, BunEa/EHE2BRE 26
HE A REU BEUR, ARATHSERBEGSARNBR. LRBERBERTIX—M: WRITH
A BEATEERL, KR — AN EIRCCHAIRE), L2 reader.Dispose BRfUZBYR, &N
BRFERA XA, EREFETHFELZ M. (WREFXHawE TEE, ok
FREHE PE R ? )

fRRFTRITRRT —A finally B, HEIH P B BRETERETHEHFH).
finally REZREHEE try RZJ5, BLARERE— catch -2 f5. RERFHAE
finally BRBEH) try 3R, finally BURZAESEIT—RIERERE . WRMMBRE,
mHEAMBIREZRE, BAEESTRELERER, RFIEIT finally k. MERE
ERMMHRE R E(WRL N, “BITR” LAERBERN E - RILAEKLERER),
A E%iziT finally 3, HEZRRELEHEET. LRWHFE, finally HERIELT.

Fir CART F AR 77 e #iff reader.Dispose & 213 21 A :

TextReader reader = ...;

try

{

string line = reader.ReadlLine();
while (line != null)

{
line = reader.ReadLine();
}
}
finally
{
if (reader != null)
! reader.Dispose();
}
}

BUE SR B R AR R, finally HtB{RIF reader.Dispose &G EIIT. 5 14
B ARPZ A B B — AN R(E R using i54)).

o
AR T TR try Al catch #AEMITRA IR . YA T DTHER checked fI

unchecked X8 7 RV IE B HAAE. EUHR TR R HEE WA RE. &
JEHE T Tl finally SRERfRCRAM &S RIAT, EBERET HE.
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o MMRAMBELLEES] T, HAHSLZEIT Visual Studio 2015, RJ5REERE 7 &.

o WMRAGHEIEMBH Visual Studio 2015, iFESE “SCHF” | “BH” . WREE
“OREE” WIEHE, ERE R HHERFTHE .

36 FRRESE

B R e

Wi R 5 catch EREFHIASENHHE. RAWT:
try

{

}

catch (FormatException fEx)

{

}

R RO R R TR A A ) checked X8 T . ~FIINT:

int number = Int32.MaxValue;
checked

{

}
i L R /A throw iEH]. REIAT:

throw new FormatException(source);

A catch &EFRFHARATA 7 5 catch &R F R Exception. AT
try
{

number++;

catch (Exception ex)
{

}

iR E IS S RETT, BMERTEY TR% | #AREE finally B, REIIT:

try
{

}
catch (...)

{
}
finally
{

}

/] BREELT
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BiR CHN R IEEY

FIHINET W T RAE T, AREFC A, AR FEARTES) LA
Fik, AT X402 E, HTHAT—MENF T BF5EfddEs73 A
NOE A S 2 2 ok

1
T

F U ENLBEAsH, CNRAAH R CHER 6§ EhFe S ERBAT
BARG AP RRER, BNBhofTARIE LA db 64 7 LR RAEEA,
CLR JofT& e A G, JofTH)F e Re| L ERLEM, dofTH A ikmk
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F7TE QEHEEENGR

FIB#x:

XKk A —LA8 X 8 F ik Ao SAE R

1£ A public #= private X4 545 4| £ & A 69T 37 Pl

1% new X4EF AT RHHA A Ak B RmAbLE
SHBHAM A LML R

1 F) static X4EF 02T & Ko TR E 6|3 F 6975 EAS3E
R lTR B & £

Windows Runtime Fl Microsoft .NET Framework £ 2 %08 A £ (925, # 1 & F i R 2 (i
Console il Exception). KAt 1 X Rz FHFE FFER A LR AT @A A ERIHLH] . SEIRBET]
REABRRAEF), HAIRRMBAIRIENES L), (F0 RGAE R EBEH €
WSk R EEN), MHTENERNH 4G BAREILDIEE. KEHNE EHFERAME,
EPATHERIER T AL

71 IR R 4 %

FiE B 2 (class) /& 53 F(classification) 1A AR . Wit RS FE L Z XS BT 4028,
HHXEEBEIARXNEGET. rEABe2sX —HERGEFRA . i, Frf
REMAEAMT AR $l3). nES)FEHKREGERE . RIE). A
flTA “RE” —HZREFXETAMBEENNR. RERAAHAR—MIRER, X
MNRGUR B IR IR IEE R, ATAER RS ARERE BRI EE. A20%K, ]
HMEAR RN B % 53R .

BEAR >R EERNBBERNZRA T EPRIEFE, BLAESEFR, WIRELEXH
BEREBRTRPEEOESHT L, REHARREES XL ITEE. XIERLERE
Visual CHEN IR B RX RERESHIFEE.

7.2 HEBEM

HRAE SN MERFEN. 08B R: ERRNERF AR OIA ST T
. BFF A WEIEEMLHIF-EARNTE. REFERBEICNERRBBEIMERE, &
A RO ENBAmfTSLI. FlinfE# A Console.WriteLine J7iERf, HEAREET
fi# Console FSRF ¥t fin th BIFFREMI L AANTT . FON THAT VL, FTREZE4EY & Fh A ERAR
SEE, EEENBRIMEMT. EERXOEFE, XEPIOREREBENTIR
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R . B, BERANTOVERERE, EXBFEAPAE:
o CRIEMEEEGIFEIRT, WRENT XRFNE;
o M TEAMEAEN VIR, HERA T RIS .

7.3 TEXFHERE

C#Ml class K7 E XHE. MBI EBAERM EEPEHF DS KFESZE). LA
F Circle 408 J5 (i 55 3 A THIAR ) M ACHE (B (4 42) -

class Circle

{

int radius;

double Area()
{
return Math.PI * radius * radius;
i
}

MEEE Math £ 648 FHATKF ATk, TA—BFRIATHFES. £F,
Math.PI Z E& 2,44 3.14159265358979, Ep [ J& & 44 ig A,

EKEMEEHR—RE N Area) 1B (TN radius). 0, CARIEREFHEE
MAFER. 32 B ERLE, 3 BHduEmS L, FrblEbr ERA 20
Bk

Circle ZKAEH 77 XA 5T FH I HABZEAAHRL. DA Circle NSRRI ZIRGIEZE,
BUAMMBEYIGE. FHE2 T

Circle c; // BIE Circle AF &

c = new Circle(); // ¥tk

HE, XBEFEAT new XEF. PLRTEVIZAM int 31 float ZZ &I & HEEH(E

int i;

i= 42;

BARA BB GAR ART IR E . —NERE 2 CHER R I ERA LR T EN
B, PIAREE THXHES:

Circle c;
c = 42;

FT 421 Circle RHABRE? A—NEREB A “BITH” MO ZEK A7
ITARSEENTN, XATHAOEEHRES 8 Hihib. BT TEZXE—PHEEL: new
KT ROFTERMLE. Frif “REOKE” , FBEBOVERE TR .
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B2, ATLAEE RN LRIRAHFEREK A —AER, Flw:

Circle c;

¢ = new Circle();
Circle d;

d = €;

HARIXAERAE, SEFRA AL R F G BRVE I AR IRB R IR . 28 8 IR R AR .
WEERT XA EAZRA. AREVGEL, FRMBZEYGEG), RERFE

iTateladey, I, AREATR, FRREBEAZEG 5T, A—A
KTOA SAFH), EdoRl —RKREBTARESHET.

7.4 =HEIAmEE

LANRIFHIR, Circle KHATBAEMTEIRAA. BINER T, FIEMBHERHEIR
i, BURISMES I RIS T LR SREOIAL T IERER WA By (B radius) M5 (T Area),
EHARBEAR]ZZ, ENRER “BA” 1. RARRLIE Circle R, EVEAT radius
FB, WIAAAT Area J5ik. IEBE NN, ZKHAIH &AL KA. B2, WA public
il private X AR FEEIERE XL, RECNRBRRMIMNETIHE.

o  HERMEANTUIM M TERFEELER. FHAETZERTEERREESHIG
Bn private XfF. ZXRFERIAK, BENRTFHRELE, NEREFBEM
LA BN private, LLBEGER.

*  JTEETFBAREBERMRKIAIYIE, AR, MR AN. HH
NICTTEBR T BT B P RT AN public KT .

AT RIZHEGEH) Circle K. XK Area J5 L5 MR AL T7 i, radius FEHIARAAE 7B

class Circle

{

private int radius;

public double Area()
{

return Math.PI * radius * radius;

}
}

ligx®E C+424 R #&, public & private A FE B FENET 5. SAFHEfF L F
Bi4F& % § public X private (4tF,

BIR radius A BUNRE 7B DAREMKRISMRTI I, (HEEFEIRAI A ERTI I . IXIEZ
Area JjVAREVT ] radius FRAYRE . REWLL, Circle KEMEM BHATKARER, FHAE
FiERIMEAE radius 7B, W7 REERMIEES.
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BT FEYARNE TR DL, REGFELSADHMIEILA 0, false 3
null, BAMERRZ, Rif, HFH%RERRLAR XMBLFE.

BEERT FE2FRLHRRNBERRGANIERR, TUNRRHS KD oy E40iEZ
(%= Microsoft Visual Basic)#) FF & & T ik AL LR F E P g k.

741 (ERMESR

fEH new REEFAIERXRET, “BATR” DAURYEREE LHIEN R DA R
GURTE N X, R PRFE I LB, G RS S AT AT B TAG L .

s RS R TE GBI BIN BB T . B5RMAL, RIS, BEAGRERE
fEFMEEMER void). BARELER —/MUERE. WRAREWIESRE, RERSEIE
J— M2 B A BRAESS . B CSRINERRE 5H—R M5 KE L AILTTE,
AR EUEFERATLA T . FHIRR T HRINEIERE Circle 2, XA OS5 MG Bk
radius FEAIGHNLN 0:

class Circle

{
private int radius;

public Circle() // BRIAMIERS
{

radius = 0;
}

public double Area()
{
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return Math.PI * radius * radius;

}
}

MEEE CHOIRAMEERAAMEE. 2T HHFBARERATENHRESR, &7
B4 ERAMERH AMER), BARALMEN 742F “EBHLESE" .

ABIFE SRR IN public. HREZKET, MWESRKIARA (AT EMFE
— ). RAMERFRERKINTER, ERTEM Circle REFMETEIR Circle X R
EHFARUBAERTETLH. REREHLES TABETEE.

HINAFMIERGE, Circle KB MER T, RIHFHRMERTEH Area k. &, H
B A2 S Circle X2 K Area Fik:
Circle c;

c = new Circle();
double areaOfCircle = c.Area();

7.42 BHMESR

HAECERB AN Circle &, LERAFERN Circle R, FFAAER Area 77
e BTEREEER, EHERE—ABREMY. A Circle M RPEARERZ 0, H
HERAMIEBRIE radius B4 0 ZJ5, radius FEBEA Zid(radius FREMEH, V]
R RN F AR E HME). N T RUXAN A, LAGANREMERA R LR R . MArE
FiE—FE, AL TES. A1, Console.WritelLine HiEHIFJIARA, M4
HIRIMAFSH . Kilth, MERB e E ZMRAE . FELE Circle K Fm—MMaiEs,
Y radius fE NS ¥

class Circle

{

private int radius;

public Circle() // BRiMfaEes
{

radius = 9;

}

public Circle(int initialRadius) // E&RHnEE
{

radius = initialRadius;
}

public double Area()
{

return Math.PI * radius * radius;

}
¥
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s MEBALTHRARALEE,

RIGAITERE Circle Xt R i HZME S, WFHTR:

Circle c;
¢ = new Circle(45);

RN RTRFRS, SaEaRYE A new HRAEFFIR E IS BUHIWT R % 66 R MG 28 . &
Bl N—A int, BT DAY B 2R A U ARAS KA A IR — A int SHIOHIE S .

CHI)— AN EENRF R, —ENRE TR, 55 A 3h A BB G 85 .
Frbh, —BETHESR, gk RENSH, RAEEERIAES, Budsiac
H—A (ESWIEH).
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PAFZR315E X — M IORBEBEFH AP A RESHIREFER, HTRE R
AebR x AR y. BESh, REBEH THLEHANFBRAEIES. HH new XiTFa
BRI, HHAEESRISILE.

> HEWESRHUEER

1. R MARIZEIT Visual Studio 2015, EEBHNE .

2. 4TFF Classes WiH, BT “X#” CHJ2 T K\Microsoft Press\VCSBS\Chapter
T\Classes L%,

3. TE “MATREFIREER” PG Program.cs XM, 7 “{UIEFCA%qwmiEaE" &
A RRE.

4. &3 Program 254 1] Main Jj k.
Main /5% T doWork 772, Xt doWork 77 ¥ HI7E try Bheh, try 32
JG /& catch AbFEFR P . IR IX A try/catch SRTE doWork 77 ¥2: 5 5 LLAT— & H 3
7E Main FEIMRES, FHATHCOHATE A R SHAiE. dowork 77k HATiE £
“YerrEl4” , RE—2%// TODO: %%,

(BRI TODOEAH A FAREA G M7 T e, &8 d e 25 M4 T4, #]
4o// TODO: 33 doWork 7 3% . Visual Studio AE725 X APZAE, ST H| B “4£45-5| &
TRk L, RF AR | “EFIERT RTFEZEEL. TRAT, ‘45
FIR” B OHIALE “RFXLARBIBE” FOTFTHEF. FiA TODO EBAFKT|
i, WEKBPTE “RBFXRRER” P4,

‘g::;:a:e:pace (iaL::;“hwm Pseeets Ll e ;‘*A —. : >p’1.—
J 1( 6 ram i k_-J:-:- T B
| ; bstes it dowork() !
5 // TODO:
‘%H”s%& Ty SR e S0 e
I o e e SR
5. fE “IRISFCAYEEE” & K FTIF Point.cs L.

SCAFEX T Point 38, AITFRA x My AR E X K BETRA// TODO:
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10.

11.

12

i [8] Program.cs 344, $%.%] Program 2591 ) doWork 757 . 48 doWork 7772 314,
FALAFiER) & #// TODO:VERE:

Point origin = new Point();
iﬁﬁ “EEEE” | ((E&%%ﬁ%n .

RN, BAIRE, FOAMIESRESNERT Point KERINMIESR. BE
AR ZFYIE AR H) CHRBS, G35 FT BEHE VRIS INURARHS o

iR [E] Point.cs XA ] Point 38, HAIMIERGEEZH int SH x My, HH
Console.WriteLine F{ATEIEHI & L X Be S50 1) (8) & #2// TODO: 7%, L
TR AR Fr . Point INAE B IZAR T T X FE:

class Point

{
public Point(int x, int y)

{
Console.WriteLine($"x:{x}, y:{y}");

}
}

ii% “ﬁzﬁi” l (‘E&ﬁmﬁ%” R
XK G A iRES, WFATR:
"Classes . Point" MU &K " 0" NMEUtiERET

dowWork X BRIAMEF A R, BRUABAEA A BRIMGIERS . —EB°h Point K5
THOHMIES, SFSmAEESERRAIES. MREECE 1.

%i%E Point KRN AILERINIIE S . A Console.WriteLine J7¥:, fEfEHIG E
745 8 "Default constructor called". FR{EfK Point 2% T X Ff:

class Point

{
public Point()

{
Console.WriteLine("Default constructor called");

}

public Point(int x, int y)
{
Console.WriteLine($"x:{x}, y:{y}");

}
}

R | CHERBRTR” o BRFERIhAERK.
WA A A ARRS BT 7R, 7E Program.cs UM 4nE doWork 77y 44, A EH Point
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135

14.

15

A& bottomRight. f##FIZKEXFASEMIMIERVIMEILIZ Point, SEU{E /7 AIfE
F 1366 F1 768, TR/ HIE R 1366 X 168(4F L FIR R & 1 AR FREL
T AMFR. BITER doWork J7iE1F AT :

static void doWork()
{

Point origin = new Point();
Point bottomRight = new Point(1366, 768);
}

£ PR APIES “THEPITAREIR)” .
R FIRR IR A R FIEAT, Az %t T BT KIHE B

Default constructor called A
x:1366, y:768 E
SEERRYEE. | .

1% Enter #8282 1217 3R [8] Visual Studio 2015.

BITEEAE Point KHFHMMA int FEORFR AH x My 245, RIGEHEHIES
RAVIEIX LT B

fE Point.cs XfFH 4 Point 2K, AP NFA int FE x My, @bl FnE KA
PR~ . BIER) Point KMIZ& T HIXFE:

class Point

{
private int x, y;

public Point()
{

Console.WriteLine("Default constructor called");

}

public Point(int x, int y)
{
Console.WriteLine($"x:{x}, y:{y}");
}
}

EEMBE A Point HIESE, K x My FRVAE x My SHHIE. HEH
BB A/ DT RES 0T BT B A 2%

public Point(int x, int y)
{

x = x; // HREE

y = y; // BREIE
}
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16.

I

18.

ﬁ%ﬁﬂ&ﬁu%éﬁ‘é HIXEIERAFAE ™ I o AR W TRIELE x = x;XFEH

BT, BN xR, B xREH? FLE, mESREARTILX !
ﬁﬂ%?’i{iﬂ’]ﬁiﬂt 5RAFERSA, 2T EMMEMERT, SHHBEETR.
Pl LR S LM ERERSERAEE S, REAASBHTFR. XER
AREAPHEL.

R TR this KB FIREWLTE RS, HEEFELFR. NEEMHM
this Ai4E, BEHR “iXAA R (this) 7B

BB SHEK Point HiE 4%, A LT I E xR0 MARGE K

Console.WriteLine i&f]:

public Point (int x, int y)
{

this.x = x;

this.y = y;
}

i Point KM BN ER, ¥ x M y FERY LA -1F & M
Console.WritelLine i&EH]). B4R H AT A S HCK “#ﬂﬂ” {BE NG B 9afE SR,
IR this BIwfTE e 75| -

public Point()

{
this.x = -1;
this.y = -1;
}

WHE R | “ERBRTTR” o SRR F, Ao B iREE (AT
BTE, REEANREFEEMHLH).

WERTTENR T —A3, T HBRAR RO LI EE, mARAERHEZE. A%

WE&

B R AL AR A . LR 45214 Point K3 NS4l 75 7% DistanceTo, FFit&#

B lE .
> HEFBASEISE

1

% %8 Pointcs LM H ) Point 3K, 7EMIE R Z G N BLF 2 3% 5261 7 ¥
DistanceTo. E#I% Point 2% other i%[7] double 14 :

class Point

{

public double DistanceTo(Point other)
{
}

}

THZEA N DistanceTo S 7 M) F A0S, THEIFREIFE A Point X R 2 (8]
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RIBER . XWX RS, FE—4 Point R IFAAKXNR, FE A Point £IEA
SHABRIN R HREE x My BIREE.

{F DistanceTo /7= A B int 25 & xDiff, ¥J4A4L N this.x Fl other.x I Z1H,
WA ACRE BT 2R«

public double DistanceTo(Point other)

{
int xDiff = this.x - other.x;

}
A int A& yDiff, YItH{kA this.y M other.y IZE(E, WHEARIEHTR:

public double DistanceTo(Point other)
{

int xDiff = this.x - other.x;

int yDiff = this.y - other.y;
}

M=

ER xFoy RARFH, 2RGIMEFTAFTEIEN. “Fh” REEA LG
AR, mAEs REA LAA . Fl—A KGR LG AR L7 ) AR 43R, 1295
9] R T FhA K44 5 ) b e AL BB

RaBEETHEMAZRKNER, B x0iff 5 yDiff M°FHMETFHH.
System.Math 884 T Sqrt Ak kit EF AR,

78] double AF &t distance EAGN 4 R,

public double DistanceTo(Point other)

{

int xDiff = this.x - other.x;

int yDiff = this.y - other.y;

double distance = Math.Sqrt((Diff * xDiff) + (yDiff * yDiff));
}

7£ Distance HER BN return iE54)iR [7] distance 1A :

public double DistanceTo(Point other)

{
int xDiff = this.x - other.x;
int yDiff = this.y - other.y;
double distance = Math.Sqrt((xDiff * xDiff) + (yDiff * yDiff));
return distance;
}

T DistanceTo Ji%.
iR [E] Program K1) doWork J7ik. fE7S BiFFHILA{L Point A& origin

bottomRight []i& %) J5 /4 B double ZF & distance. flH] origin Xt &K
DistanceTo 7712, ¥ bottomRight Xt RAE RS Hifkisd . 45 R A T¥IUH L distance
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RE.

PLAER doWork 77y NAZAR T T IXFE :

static void doWork()
{

Point origin = new Point();

Point bottomRight = new Point(1366, 768);

double distance = origin.DistanceTo(bottomRight);
}

MEEE A “Uteis” $8h, HA origin X E#94) 54 457 #E DistanceTo 7 i%.

7. fE doWork FiEHEEIN—ME4], {HH Console.WriteLine 77{%# distance
FRERIERBEEH G . &AM doWork 71540 T Fin:

static void doWork()
{

Point origin = new Point();

Point bottomRight = new Point(1366, 768);

double distance = origin.DistanceTo(bottomRight);
Console.WriteLine($"Distance is: {distance}");

}
8. & “U” EPERF “THHEPITRIK)” -

9. MiEH|E % 05 R 1568.45465347265. f#% Enter £ AFEF3Fi& A Visual
Studio.

7.5 IBREERSHIEMEAE

EANGIMER T Math 25 Sqrt 77k KB, Z AT7E Circle 25+ Alid Math 28 PI
FB B RAE AR Sqrt J7ikMath. Sqrt)fifE F PI - Bi(Math. PT)) 7 A £ LA ?
REBERMN R A, R BEERN LR FB, AR 6IE Math 8% &,
XA REM B EAEH 7B . XiFH#EH Point.DistanceTo ffi A&
origin.DistanceTo. R|ERAKAET 4, A ARRXFES?

Hi b, HIEMB HEHREMNE TR LH . xEHRAATRAZEHSERAZE,
WERMETHERAK. MR TLXKThRE. Sqrt B E— Ml F. R sqrt #it
A% Math 28R SEB 5, BLLZSE6)EE Math X5, SRJE A BEAETR X % i Sqrt:

Math m = new Math();
double d = m.Sqrt(42.24);

XRHRI T o Math X SO0 P07 IR R RAEMTH B Sart HFEKFTHMALSEE CE
SHFIRFIRM, SRELTEREEASERE. XREXERNBER, #iE Sqrt
FRASEGI T IEARIF R
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M&EE BT Sqrt # %A PI 35, Math £i8 6.4 54 T4 F 3 H 69 T B %, 4= Sin,
Cos, Tan#= Log % .

CHETA J5 BB L ZRAE R A ER A B . (BANRAE DT B BB BN static, #RAlfEA
KA WRITEEV 7B . FHREZR T Math 2864 Sqrt 75k B4 dn e 7 8 -

class Math

{
public static double Sgrt(double d)

{
}

}

A PME R X AR Sqrt 77k
double d = Math.Sqrt(42.24);

A TIEAKI IS B], ASREVT 18] 8 HAE AT S22 B ek se ) i AR, REBEVT A
Fric A static MHAD A7 B .

751 QBEEXEFE

BATERBERNIANRZ BIFEXZEEERESFBRIET FRALH). E T4, &
UHTE Circle X%, Circle Hi&E &R {# Circle HK#rAF B NumCircles #1¥ 1.

class Circle

g
private int radius;
public static int NumCircles = ©;

public Circle() // BKIMGIERS
{

radius = @;

NumCircles++;

}

public Circle(int initialRadius) // FE#RMERS
{
radius = initialRadius;
NumCircles++;
}
}

NumCircles FEXH A Circle ZRIL=E, FrUESUCHESLHE], NumCircles++;iE4]
I E R A E B . WA ] NumCircles 7B, ELL Circle fENETE, WA LA
KL B FAE AT Flin:
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Console.WriteLine($"Number of Circle objects: {Circle.NumCircles}");

MEEE £ CHRETY, BAFRbAD “AF %" . EHAFREAT R “£FR”,
HAM “BEFR” IH “HALE” .

752 (M const xXBFHEFHSFE

Fi const XRFEHNFRANERFR, R ANANBEFR, SOEKTAS
B4, JHF const £ “constant” (M E)MA. const FERERBEMATE, EAH
R static X, RARERMBIM int 5 double). FHKUMMART T
BoA A A const FEICKHTES 9 EitibH%). RIXBBITRAREEM, (8RR
BT APBEOIEE. P, EEEMNMath g, PIRBEA AN const FE:

class Math
{

public const double PI = 3.14159265358979;
}

7.5.3 IBfiRERSS

CHAF A ISR SRR A ST SRR (A ZR AR I T A 0 RAILFX R
REE—FE ). BERMARIEATRTENTROERMEA . BERIFRETEMELHI
T E. HHh S new BEFFEIRZBERIONREAEL, WFRLME. ATHIT
wgatk, BERAFEE—NRINRIES, TR ZMIEREEE RS, HMMIEME
RS SR AR AER, MiFFSRE.

ZENHCH Math K, HPROFHERE, MiZE FTHXHES:

public static class Math

{
public static double Sin(double x) {..}
public static double Cos(double x) {..}
public static double Sqrt(double x) {..}

ok
MEEE A6 Math K RIHE, TH EHF k.

7.5.4 #7Susingigf)

EfEHE A BS T ESE ABA TR, MUABEHERFERMBHZE, Hin
Math.Sqrt B¢ Console.WriteLine. ##74S using iB6) RVFKAESINMEAER, LAELET
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SR AN EIEES . X HEER using B2 B FIAMERE. TFEIx kT
TR,

using static System.Math;
using static System.Console;

;;; root = Sqrt(99.9);

WriteLine($"The square root of 99.9 is {root}");

HEETE using iB4) P {EF T static X8 F . A System.Math il System.Console
KB ATTESINERE. CEL2EM ML TR ATRETELERE. REHATUERER
Hi Sqrt 1 WriteLine A¥ET . YwiFa BATHIN LR TWA K. EHXFERAEERNYE
PR, BRGEDE SR, EHIAEFRORIEE A ZHERTIRT, EAMBANTER
FHAKTZR/AKHE T . Visual Studio ) “HELRHE" DhREvTIRt—ERERNHAER), |
TR REEB RS 2R M AL BRERE K bug FJERE . ##38 using iIBA(EHSUEHE. K
AMNEEB XA R, (EEFESELTENR!

A EREHIE Point KPFM— M RABHSTER. EHHHA 0, ERIIERT
WEEE . BEGAKHETEREZTFBRAERKR LR Point W REE).

> BHSRAFERSSHE 000
1. 7E Visual Studio 2015 ] “fRRSF L A4wtE a8 " & O &/~ Point 3,
2. 1E Point KN int REHFE FSFE objectCount. 7 iR HI4G1L A 0.

class Point

{
private static int objectCount = 0;

}

Mig¥&E private #= static £ FAFEE. Rit, H&IAF £ private static.

3. TEMA Point #4383 R A INIE A) K%M objectCount FEBL, WM ARG AT 2 :

class Point

{

private int x, y;
private static int objectCount = ©;

public Point()

{
this.x = -1;
this.y = -1;
objectCount++;

}
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public Point(int x, int y)
{
this.x = %
this.y = y;
objectCount++;
}

public double DistanceTo(Point other)

{
int xDiff = this.x - other.x;
int yDiff = this.y - other.y;
double distance = Math.Sqrt((xDiff * xDiff) + (yDiff * yDiff));
return distance;

}
}

BRAEN SRS HARES. REESMER(EERIAGES) G,
objectCount AR HIES A IEEIEKIX REH . XRIBZHTUZEN, £EF
A objectCount RILEMFHAFE. R objectCount ZELHIFE, MEB MR
#4F B C 10 objectCount FE:, S¥#W N 1.

PUTER 7] 2 Point KA HH P infa &N E 7 2 /b Point Xf % ? objectCount 2
AEFB, THEEEHKIMER . THEEK objectCount R A LFE . [HIXSWIF
KM, TERIEERIEHRK, FEAEMASESIRZTRAOE. LRRER
A SEER A v KIR [B] objectCount FEHE . iXIE & Tl EMA TIHE.

4. £ Point EKHEINAIL#A 71 ObjectCount, i&[H int {EE A IREUEMT S5,
£ AR A objectCount EBE, LA T A AR B s o

class Point

{

public static int ObjectCount() => objectCount;
} N

5. 1 “REBFICAZER" & OF B Program 28, 7E doWork 7732 ¥ IniE &) (i
PAF I B ARRS BT 7R )4 Point 28/ ObjectCount 777K [E{E ¥ t B 5 4.

static void doWork()
{
Point origin = new Point();
Point bottomRight = new Point(1366, 768);
double distance = origin.distanceTo(bottomRight);
Console.WriteLine($"Distance is: {distance}");
Console.WriteLine($"Number of Point objects: {Point.ObjectCount()}");
} \

FHEA Point fEARTZKHH ObjectCount J7ik, MAZEMEMAREA Point &
HI&FR( origin B¢ bottomRight) YENRT4R. T ObjectCount i CEIE
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THA Point WK, FrblirikREREE 2.
6. fE “PHR” HEAPEFE “TFFHEPITARHER)” .

HAERHI G @O, EERTHEBEZE, B/7RK Point X RIEEL 2.
7. 1% Enter 845 %27 iR [A] Visual Studio.

755 EgI¥

ERXERALTHR. BAIERAE, HXMREGNHALEH. ABUELHE
BRI E, THREMHERNREXNNECGE 21 7). BAAFHMECIITM.

GIRE AL RHIINER L new KBTI K, FEHR—X{}, EXFESHEEERPIES
K7 BOAME, W FRR:

myAnonymousObject = new { Name = "John", Age = 47 };

ZRBEWADALTE, £ Name(FIH6HL 9715 & "John ")l Age(WIAHIL B ¥ 47).
% Va5 R I A T B0 06 10 7 B Bd S BU HE 7 BR Y

SE N E KR, miFH/AZLERREEEHCHERLR. XHR T —NE 81 &
BEARAFIERL, WM EMmERMOXNR, HIERWELFHSBELEE? £ LFIS,
myAnonymousObject &8 [KM 4?7 BEREMANME R RHA—XIERESE
[ X . (B4 var S48 5% myAnonymousObject 75 B ARa KA i a0 &, o] AR AR VR T,
W AR

var myAnonymousObject = new { Name = "John", Age = 47 };

AR, MR var K7, NREHTVHMNRERRH AR, HFESRRK
ARG R R . ARG, RIEXMEB LI LR IER B O E A LBERI K.

A RAAER FIC SEVT N R FER, T RR:

Console.WriteLine($"Name: {myAnonymousObject.Name} Age: {myAnonymousObject.Age}"};

HERRAIREZ LN HALSLH, EHPHAFRFE:

var anotherAnonymousObject = new { Name = " Diana", Age = 46 };

CHm ERARIE FBRAA R BB BT W7 B 42 K P/ skl & 7 A AHRI K AL,
Z45i] {945 & myAnonymousObject 1 anotherAnonymousObject & #f [E $ & 7B, A

FRANAFMERAMEAE, WFRHEE, FrUmrZEFEAARFA—MER R, X
R AT BAIRAT T T XA A B R 1 -

anotherAnonymousObject = myAnonymousObject;

MEEE LR85 4 094 RAFRRGA RO o LT SR ML S 8 Tk,
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EAXBRENRER, EAAFEEMAZHRG. s, ELXAREBTAKT
B, FBRUAAEMYIENL, AATUURES, mEARE UEMTTE. ABERELREIE
K, R ENIRES FR

i i

AEIR T IfTE LK, REOFBAMTERNASE, ArTdHRIERARIL VI H . EaT
F public REFATFFBMITE. R T MAER new K87 RIEKHHFELH, UL
T & SO R LB AT RIS MG SS . BUE VR T T SEBs S = BAT V%, REAK
BT R0 B ARl ) BR AR 1

o IMEAMBEMLEES T —F, HMLSEIEIT Visual Studio 2015, RJSHIILEE 8 &F.

o MBEABEIMAEMIBE Visual Studio 2015, WHiEFE “cH” | “BH” . WBEEF
“LREE” XTUEHE, EHE R RHARFTE .

F7ERESE
LB KEXREF class, Es?&% ﬁ'% XT{} %%ﬁ&%ﬂ?&&kﬁ%*ﬁ% ZN
Bl
class Point
{
}
A A% BH5EEAM A, EHEHIRELER (B void). A~HIWT:
class Point
{
public Point(int x, int y)
{
}
}
R FE A% fERXEF new, /FERIGUMMIES, REBSIHSE. FHWT:
Point origin = new Point(@, @);
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sl

e T e

aﬁ ':-“'3 AT

L Eoyikes

e B Z AT MR T static. AFIWTF:
class Point

{
public static int ObjectCount()

{

}
;

RBSIE

e« L. A& XN =T
int pointsCreatedSoFar = Point.ObjectCount();

AR ETR

FEFBRIEHZ AR INR® T static. A~BIWT:

class Point

{

private static int objectCount;

}

B ETR

EFERFERZ AIAINKART const, HEEKET static. AHIWTF:
class Math
{

public const double PI = ...;
}

Vi ST B

R« XL . BEFREEMER. REIMT:

double area = Math.PI * radius * radius;




L

E8E HEMMEMSIH

F 3 B:

WA RA 7| ) XA 6§ K 3
12 A X425 ref v out 155 F ik E A e85 X
il it R AR AR ARG A
@ AT AR AR GR ) R A 4530 )445 7] A 4= 1A
7 FYER T T A BAK, nffEF SR T new QBN R . B VA T e i B A i 8%
VITEA AT R . AT PR TTEEE A (40 int, double F1 char)FIZE35 A (4N Circle)f X 5.

8.1 EFMEXRBRTEFMA

CHAZ B T E R (HFE int, float, double i char %%, {HALHE string, JRERY
SRR R AT, KA RS AMEER, HiFESRSA Rk 2 UBFIXFMER A
FH. B, B int REHBESFERIFREIE 4 FUHE2 )AFHR. [ int B EK
EH(HI 42), ¥ SFBUEEE B NFRS.

KERBWINEE 7 BWHRR Circle B)MUAR T A4bH . BB Circle ZER, %&iF
AL RIS RAE R ARG —A Circle BMIAFFER. MR, EME— M FHERE 2B —/D
A, RPN LA — bk, PUE, Circle SEfR & HAFREIHNESERFX E .
ZHHERR X ARSI . Circle X B SEFR & I A7 R AEE A new X & X RS
SERH . KESIBEBM—MF. SIHERENTXNERISIH. ATEEBE CH
&7 K780 FI H Microsoft NET Framework, £ 28 f#(E 85| BB X A

MEER CHey string FHEAXELY. HFFHERIRER, AALHRORBRAER
FETHHERANE, MARESFHBE ., AEATRIFGII ALY
£ R AFiES string £A!, FE b, C#4) string X4 F & System.String £
A% .

AR int A0 & i, K 42 RS T, A int 288 copyi, ¥ i R4S copyi, 4 copyi
BAEME 1 MRRME@2). HR, B copyi Ml i BYMME RN —FE, BFELLELEH
MAFHR, HPEaEE 42: —NCAH 1 4B, —/NA copyi 4rBc. BEK i MEASHE
copyi H{E. T AREHATHER:

int i = 42; /] FEHFHAIA i

int copyi = i; // copyi & i PHEHEIHEI, i copyi #EEE 42
i+ // 1AM copyis i BIFERE 43, copyi HREE 42
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B, ¥ c A Circle(— M ER), ERMTERF. ¥ c BN Circle, cHifk
B F Circle W% c LFEAMNIIRNEF R —/ Circle X &Kl K28 refc g
A Circle, ¥ c % refc, refc B ¢ —FERIHLIE; 3T 2, BIE RAEE—A Circle
MR, refcHlc#B5IHE. THARREETHER:

Circle ¢ = new Circle(42);
Circle refc = c;

TFEXX AT AT T 3. Circle RHPMFSONRRIIM, BHIRNFILE.

Circle cy i
¢ = new Circle(42);
circle refc;
refc = ¢;

AR AEE. BREER, XEWETESHEHT AR T2 EREERZSH
KRS H . BE TSI FAERIXANER. ©

@© Bk AR —RAX 4 parameter Fil argument. {HAAZN 253 argument 2 “£5” , RPERLFRENKISH{E, parameter
R “BH” ® BB, RWERESH “ SR .
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1. W3R AKIZ1T Microsoft Visual Studio 2015, &4/ 20E .

2. 4Tt Parameters BiH, BALF “3CR4” CfF%kH\Microsoft Press\VCSBS\Chapter
8\Parameters T {43 .

THAE=A CHRIBSCHE, 4512 Pass.cs, Program.cs 1 WrappedInt.cs.

3. FE “HRISFIXAGER" & O PITIF Pass.cs 0. %05 LT Pass 3, %%
HArZ=H, RE—%// TODO: k. ‘

(BT TR “UE5IR7 T O RAM RS E P G FTA TODO A,

4. 7 Pass EH R4 A Value MIA LA VE, BHERNK// TODO: TR, WLl
TAEEIRIDFR . ST BB — AN A param [f] int SH(—MERR), KE
FKARZ void. 7E Value MIFE1hmd, HEK(E 42 R4 param.
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namespace Parameters
{
class Pass
{
public static void Value(int param)
{
param = 42;
}
}
}

(7553

BFrkR L Ah¥E, BHEMIET, AT 4L Pass £ LA Value
%, MALEA)EAHE Pass TR, 2R, AN FTHEN RN EFERTE
B 7 %,

7 “RIBM L AZER” % 04T H Program.cs 3L, $2 3| Program 4] doWork
Fiko

FEFFFURIEITR, doWork 77K il Main 773 . IEWNEE 7 SMBEAIMEE, %
JriER RS AE— try 9, try 2 JFR—A catch BT

£ doWork J7iEH AN 4 MEF), 4 HIMATLATFAES .

6.1 FEHIEN1HEH int TR, PIEKLHN e,

6.2 {#if] Console.WriteLine, ¥ i H{E%iHBIIZHIA .

6.3 VA Pass.Value 7%, # ifEAES(EiE.

6.4 FXH iKEREBEHE.

£ Pass.Value i f5iffH Console.WriteLine, 7] LAF Hi % Pass.Value [
FAREBHZET i W1{E. 560G 1K) doWork 757 1Z48 T HIXFE, #rigiE ) ik 2.

static void doWork()

{
inti =0;
Console.WriteLine(i);
Pass.Value(i);
Console.WriteLine(i);

}

£ PR RPIERE “THEPITARER)” » ERFFETEF.

HiEME o fEEH 6 & NPt 1 Pk,

Pass.Value P & fIIR(E#R1F 2 P SE S 8088 TURBEAT 19, UGS 1 B &R 2 .
1% Enter 8¢ A N FITEFF -
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BE, ILRITREEABBREAELRTH int SHSRMA AR

10. 7 “fRESFCAYmiE 28" % O T Wrappedint.cs . X7 WrappedInt
%, ZR—NMNEEE, RFE—%// TODO:VEE.

11. 7E WrappedInt 57N int A ) A FL L] B Number, Wikl A94RES B :
namespace Parameters
{

class WrappedInt
{
public int Number;
}
}

12. £ “RIBAM XA HmER" @ OPITH Passes XfF. 7E Pass KFHRMEA
Reference K AILEA L. ZITIENFESZ —1 4 param (] WrappedInt 24,
iR [ 26 %14 void. Reference 77k EARRCKE 42 4 param. Number, 1R Fiis:
public static void Reference(WrappedInt param)

{
param.Number = 42;
}
13. 1€ “ARASMCAYm4E 2% " & O 3T H Program.cs 3. 7E doWork 7772 BN 4

KB RIAT A TAES

13.1 758 WrappedInt 8% ()54 & wi, il FARIAGIESE, eV
B4k N — A i) WrappedInt X5 .

13.2 % wi.Number F{E%HHBEHIE .
13.3 iif Pass.Reference /7%, ¥ wifERSES KL,
13.4  FHU0K wi.Number f{E S BIEH] & .

FETH —#E, #@idiHA Console.WriteLine, AJLILGIEXT Pass.Reference i
FREEN T wi.Number H{f. BLLE) doWork 773 M %48 T HIXFECH &) N
FLER):

static void doWork()
{
iRt 3 =10;
// Console.WriteLine(i);
// Pass.Value(i);
// Console.WritelLine(i);

WrappedInt wi = new WrappedInt();
Console.WriteLine(wi.Number);
Pass.Reference(wi);
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Console.WriteLine(wi.Number);
}

14. £ “HiX” LRPER FEHITERRR)” , ERFHEBITERF.

X—®&, BHlEeEOERMBEANEN N TR Pass.Reference J7 ikl fE
wi.Number {8 . i536FIXFME R 0 F1 42,

15. 1% Enter #<H M HFER, i&[B| Visual Studio 2015,

XN, wi.Number 4 328 A4 BRI BRARSE RATER1L RN 0. wi BB &0
2 WrappedInt ¥ R(HEFLE— int)W5I H. R, wi BREALSES
Pass.Reference J5i%. HT WrappedInt /&228(—/ 5| FIZEAY), ALl wi Fl param # 5| F [F
—/™ WrappedInt %f % . 7F Pass.Reference J7i%EH, it param 25 & X6 R A A BT H
R R AE kG Rz failid wi Rk k. FTERRT WrappedInt X RAEH5%
S L4 Pass.Reference J7 iR KA IS .

| public static void Reference(wrappedInt param)

|

I param_Number = 42;

‘! } ‘

8.2 MR null {EFIAITAR

TRMNREESHNYISEL. ST ERY, FTRAEER 2 MHR:
int i = @;
double d = 0.0;

AT HIEW T FRB(BIINR) AR R, T LG RAHET L], IR xt B S pl 59 51 A
L5 AR, WTHR:

Circle c = new Circle(42);

BIHATCAIE, —UIEMRSER. B, MR MERNEIRINRIGZEAIME? Filln,
i R AR ERA N — N AN RIS M. £ THIF, Circle KRR copy %l
Hgatk, {EREE OB 55— Circle MR K5I RS E

Circle ¢ = new Circle (42);

Circle copy = new Circle(99); // B{ER—/MEFR¥ILEL copy

copy = C; // copy Ml c 5| HE— %

¥ c R4 copy J&, copy JEK5|HIf Circle St & RKAEMHAHE? BANLHICEH ¥
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AE 42 AT TR . — B3 ¢ T4 copy, copy #t<5|F ¢ Fra| FfsEH), copy R #3I
RISk “%E$8” 7, MEAFENEREMSIH. EXMERT, “SiTr” @iy
W EBHLE R BN N AE. 26 14 FGVEEN AR BN Bt B RTR¥E, R bk m o
—ANERE LLEFERT (0 HRAE: AEGIEMRAHKIX R, B R 2R 276 A A FE .

REANLAHEEN: RIERBERFIZATRIR TR # B E N 5 — X R 5]
. REHHEEFAEX? EiFidE, AMEFRHRGENH, X2 —MRAF I8, o7
REiG R ARAD . fltn, BRSBEIXFRFHL: RAEZEAEE S ANA RFZE
B AR, WA

Circle ¢ = new Circle(42);

Circle copy; /] ROEHL

¥ (copy == // F#i copy ABMAHIHATE copy WH, (EKERIZITA? )
y copy = c: // copy Fil c 5IFHFETR

:

if BOMR copy R, BERE WL, (B A2 B NN MEREAT PR ?
ERRAER AN null HRFRRE.

CHAVFH null RS EES|I HZR. EN null MAZRRRPZZEANS HAEFEFHE
xR Bl LA IERTR AR

Circle ¢ = new Circle(42);

Circle copy = null; // FERRIER TR, RAFIRTECE
::L;'(copy == null)
{ )

copy = c: // copy Fl ¢ 5| HFE—XR
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821 f{ERAIZ=AR

null EAERGR SRR SRR A, B null ASHESIH, TREEMAHEAKR,

£ C#, LUR BRI IEER: HER )

int i = null; // 36

(BRI CHiE LI —MEMTT, IR RSN RI KA. A ERRET N LS5

BERRELL, ERTLK null ERAE. BEARSOEETEELY, 0mFHR:

int? i = null; // &

RNT AW B EREEE null, BREUNG| FH2EE —RERRR Ik
if (i = null) '

MR MELNREREBERLSTETE. UFATLHEE:

int ? i ='null;

int j = 99;

i = 100; /] FHEREI I BRA ] A R
i=3; /] FERR PR R A R

RZMAR, Aurfar K ERS EE M ERR R, FTUET R i/ ME
LLFiE AR ARER:

j=1; // 3%
ZBETE i AfREAE null, T jRAREES null MERE, FRUMGXELERS

B, XERWEMR-ADHTERBEER - M EBEOEREOSH, RARE— AT
ZHZREFEALSEGE. PIIEEANSEIS, Pass.Value kA EHIYEE int 3%,
P ACAT 77 92 V8 P T v i 1 -

int? i = 99;
Pass.Value(i); // iR
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R TERATERAAZEMRMEL. ATAGRThEXBLHE, EANRERE
ARG .

8.2.2 IEfERZRAMEM

AZERBATFTHA B, ATHRANESLRESIEZNE, ULZERTA,
o1, HasValue J& P AW n] 22 K280 R A& —ME, ISR A& null. WREEE, WA value
JRMEIRBGZAE . 4T B -

int?' 1 = pull;

if (!i.HasValue)

{
// i Fynull, 99 EAE
i =99;

}

else

{
// WR i AN null, FERERHE
Console.WriteLine(i.Value);

}

% 4 ZFihd, NOT BAERF()RXMAM/REMTREEEE, U EAREERIATZZR i,
MEEAAESEG RN null), MIEE 99 ML BMMERERNE. EXNMTFH,
AEEMIR null AL, Bl if (i == null), ] HasValue @M IFEHEMMSE.
Ab, BEEX Value BMEMEHEE i MEW—NEEE? B8, ii#FES T AL K. Ad, 2
FrUA X e R EREGE, R2ET int? B TR Ho BN T EEE. DETEnRaIEE
BRMERE, FHAEINRERTERE, AN aE4A2 2] Hasvalue F1 Value &I
AT B9 BRERILT.

MdEE TEEA 6 Value B2 Ry, THMEAEEREREFHM, 2REEK
C. SRR IRAEIE ) .

8.3 £ ref #1 out &

W iEfE SRS, NAEMSHOES)EESHESE IURGH—AESHE
EEB @I int), ATERB(FIMW int?), E25]FHEE(BIW WrappedInt). #52, HEE
FEHENEHATH 288, BASHWIENS LSRN ZRKFGE. Flnded TRE,
FdEEl G H E R 42, TIAR 43. doIncrement J5i%ifiif R RS (arg) I3 0L, R
RSES A .

static void doIncrement(int param)

{
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param+;

}

static void Main()

{
int arg = 42;
doIncrement(arg);
Console.WriteLine(arg); // %42, MAR43

}

B AT GRIRAVAE W R —ADIERNSHOES) R G R, BAERBRNSHK
HEAT AR FTIE SR 2 SR ARISES BT S| FIREEE . XERCRET, BR5IANEEHEE
AETHE, BEANESRER—ENRIAR— MR, 52, BRATLLALTSH
REHESI AR R, BRAUREEESASEIW, TELESIAARKNNR). K
B g, XMREMIEFEZE, EHRBTRDEF bug. EORFLT, RITFETTERE
ERR S — LS. Ak, CHES FI1IRHELT ref fl out KEF.

8.3.1 Bl ref ¥

HNEHOES)HN ref RT4, CHERFEIIGARMAIAENLSHMEIH, TARLE#EE
¥, FH ref 28, FRTSEMMERETSSERTEEES, BASHENLS
I HE— MR 1N ref 2L KIS B U ref AT . X MEEIHE MK
ANRELESARENAE. FHZR— M FrRBSRA, XKERT ref X+

static void doIncrement(ref int param) // {#/ T ref

{
param+;
}
static void Main()
{
int arg = 42;
doIncrement(ref arg); // AERESIHUERIN ref
Console.WriteLine(arg); // i 43
}

X—K, HF M doIncrement J7ikfkid i R&x FUGLS K5I MAEYE I, BrUARIXA
5| AT AR TS & R B R R se 2 b, [k, 2] & fr A =2 43,

“FF BTN ARE" AN FEEESHELS . PRV HLREENLESES
Fi, BIER ref 55, Flin, THIF arg AV, BrUISTESRF. doIncrement
FHEHRH param++; B AN T arg+;, MRA XY arg AN CE XAMERIE R, arg++
AR RV .

static void doIncrement(ref int param)

{
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param+;

}

static void Main()

{
int arg; // FK¥MEk
doIncrement(ref arg);
Console.WriteLine(arg);

}

8.3.2 fIliZ out &

wmEBRSERATEZN, RIEEH ref SHOHEBIE. BAENH BT EE S0
WSH, PSR BAERARYIGEIES . out KEEF IEREHMIX— H KB,

out REEFHIIEEM ref REFHMLL. WTLCASEOGES) M out RIS, SR NE
S04 . FERA ref —#F, RSHSAREARERSNATES. A out ZHLBL
Zif, SESWLFIIN out KB FIEANRIA.-

K ¥ out & output(§il )R EIFR. R 773:4%1% out ZH 2 J5, WAIRTE 51 A S
TRME, W TFBIATR:

static void DoInitialize(out int param)

{
param = 42; // TEJiA WA param

}
FHIMTESRE, FA doInitialize ¥4 4 param Iit{H:

static void doInitialize(out int param)

{
11 A aEANM
}

BT out S UAEHEFBRE, FreAARFZERATENLS#HITYIGNL. Fil,
DL FAES R A doInitialize k¥ A& arg, ARETEIEHIE L & 14!

static void doInitialize(out int param)
{
param = 42;

}

static void Main()

{
int arg; // FWIEL
doInitialize(out arg); 1/ FEtk
Console.WriteLine(arg); // %t 42

}



% 8F HEMEF3 A 157

BT % 5163 — A5 ref S ¥R .
> (B ref 2% AR

1k

2

3.

1R[] Visual Studio 2015 H1 ] Parameters 5 H .

fE “ARPGFC A YB3 & K HTFF Pass.cs .
% value 775, EMSHEM—1 ref ZH.
PLAE Y Value J7 iM% A& T THIXAF:

class Pass

{
public static void Value(ref int param)

{

param = 42;

}
:
£ “ARBIAISCA SRS & 0 4TIT Program.cs 3L

HOEXTRT 4 MEA)HIERE. &, doWork LS 3 /NMEH) Pass.Value(i); &
B, XRFEA value HEMEEK ref 281, %iE1%i154), fEUH Pass.value
TERHE# ref S£2,

igx=

£ 32 Ao l]3X WrappedInt 2 £.49 4 NES) REE .

BLTER) doWork 7775 R iZ A8 F H X FE:

class Program

{
static void doWork()

{
int i = @;
Console.WriteLine(i);
Pass.Value(ref i);
Console.WriteLine(i);

:
}

f£ R SERPEFE FHEHITERER) ", ERFHFBITER.

X—K, fEFEH 6w O P AR MECR AE R @ A1 42, KB Pass.Value Jiik
RN T %S i.

1% Enter f# X AN FHFEFF, &[] Visual Studio 2015,
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MEEE reffoout SR T AL A TAALA ¢h 5%k, TREMTIIALRG LK. K
Rrb—H., ARERYEAGINE,

8.4 HEHNAEFRHELF

THEHUEE I A AE R B N E AT HIAR PP UL ROR SRR A R B . 8 7 ER AR (E 2R U AN 5
FRBE XA, A0 EHEEEERENFPRMATHLSR.

BAERGUM “IBATRT” EH R T B 9EEE BRI AP L X8, A X
HWUARFE T XE . XA X I F ORI, HRAHE R BARE £

o HRAER, ERMSEREHARRTSKAFSRMNETIRI. HESERE, B
TEAEFRE, ZAPERHE, BTl S H00 5 AR ) B i) W A7 B 335
Gk, HATER A RANEREM. RENTESHENRHERERET RIT
SESUHAEARI . FTiETF IR MENAE AR, i R G R A AP

MEEE FEb, IAEAPANEMETRDRFZXHEF, THHEF ikwhile
TR ERT O, RIRE R A, PUTHARLE RKIEF 26 0354 4

while (...)

{
int i = ...; // XWi7ERR LAURE

}
// KB i BRI T

o fEM new REETFRIEXT RERIISLHT, HIIENT G I A A7 2 MHEHIREL
A, ER5IRZR, ATUNES M5 AR MR XHREOHE—15
FHRZ G, MREAKNFRATHERERA—EBLHEY). 55 14 Rt
— BN R B . HE R RN R AR RAHE AN R
new XREFHAENS, EHRBFEMER T &E— R 5HZJE KR E R
Zl, EARHEK.

MEEE PIAEERARER LA, FTA 5] R LA 0 Lol R)F AR LA (R KT AA
HEREKRE). TEEBERLZTIAER, PFrviff L),

“H” R OOHE” XFMASRIET ‘BT MAFEED .

o Hh(Stack) NFFHE — RIMEF BRI T . WRITEN, €SS EHER
BA—ANET, B EFRERRRTE. SR 8RR BREI IR —
T, FRARERRT. TEER)E, ERTAME TP BR.

o HE(Heap) A f7 MR BUM TE 5 18] BLA — KHER T AR EE RN T80 4% Hh
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ER—IMETLE BMETHEAE MRS, RCTRMETREEAFEM. 212
B Ry, “IEfTH” BEREET, LESMAEXNR. X055 NFFAEER
LH—ANREMERS. “BTR” RESME TS AREGE, AORRETRE
SIRAFA—XR). —BRE—15IRHK, BTRsEMETiRcA “REM” .
BRI, SFERETROKRA, EZREEM.

{5 AN

BEREMUT RS REH 4:

void Method(int param)
{

Circle c;
_C = new Circle(param);

}

B EfE 45 param {E & 42, AR, BPESE— LR FERISERE—/ int),
HHME a2 V1tath. FTEHENEE, EEMRFHEE B —/NRATE, SRISEE A5 H(—
AW fEfEE), REER AT YVIIEA(E RN Circle KRR c HEAN). #5, BENE
FR it — AN B K A KR A — A Circle W%, XIS new X8 T HUUT IHRAE
‘BIEAT Circle #iE 8%, RX ARG RIHE N AR Circle X% . XX/ Circle Xf K
5 BRI R c b T BN T TR

void Method(int param)
{
Circle c;
¢ = new Circle(param);

)

XA R R A R PR
o ERNRAEBFMARED, EXNRIIHAGER OFEERD.

o MRNFRAMKEE. HHFEFER, new HIEMMLE OutofMemoryException, X}
REVE K.

& Circle i BETHk R F, AXAHALT, 282 Circle # £ 4N G2
Bk, HikEiEE null 14,

HEERIG, SN RHZRKSEIERR. J9 c F param 5B A 728 B 3 BT
Bk, “BITH” RIMOAFFEXN Circle XIRIIGIH, FrUSERRIEN R, ZHER
Bl ECE KN AF(ZS AR 14 ).
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8.5 System.Object 3

NET Framework £ & 2 15| F{26 R 2 — & System fir 4 25 [A]H 1) Object 2. Ex4H
fit System.Object KR E M, TESCHEMAACE 12 EEM). 5 HAKS, HENE
ZIXPERI T TR KA R System.Object HIURA2E: A4b, System.Object KAIFIAE R
RESIFEfIXN R HT System.Object FH4EE, Frll CHEHL T object KBFEXRIEN
System.Object 154 . SEhr 5 iSRS, BER] LS A% object, W] LS pR System.Object,
PEBARX 5.

[BIRR 4hE1EM object (4EF # KRR System.Object, A4 &£ A, mALL LR
B % £ —5(#l4e, string & System.String #9%| %, HiA L ANLE 9F).

THIZERE ¢ M o FIHF— Circle XfR. ¢ FEBE Circle, o LB R
object(System.Object 5]42), ENINAEHEMEANFHHIE—DRE: 1

Circle c;

c = new Circle(42);
object o;

0 =3

T XS AT TR

Circle c;
¢ = new Circle(param) ;

object o;

o =aq;

86 & 4

WHTATIE, object RAUKIARERES| ARSI ARRMEMM R. BRikZ4h, object
RE B BAES| FERBKLH . Bitn, LUFHMEHR int RE(—MERR)HZR i
Vg6t 42, 3K object HKEY(—A 5 AIRE) KR o WIFHMLA i:

int i = 42;
object o = i;

PTE-MERARENERTEFAEELE—T. i RERE, FFUEERT. iR o
HESIA 1, MAGIHEKRER. R, Frd s RELaE LR wR5 A%kE
ROREETE, 2EHSEF BT (@Y, FEREENZERF, FTURA TR,
KR RERNERER “BTH” EEFIE—/PNRAE, RE 1 HERIHEXRAES,
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wJaik o 51 FZHE I, X MG SR TR B ah R BERT AT, TR T TER.

int i = 42;
object o = i;

BEERT SALTIGREM, o I AMELOERIKE. £, BE0E LY
18, EEHRBMEELR2EE.

87 ¥k #

H1F object ST AR BT LA 5| FE Y CLARAHFE UL, BT LI 1% 38 B th B % RE R DR A
M. ARERVF LA A 1] B A IR E TR SO B RE U I 22 B o 5 I L3R4 int fH:

int 1 =03

BIXFE2RERENER. HEE 8, Bl EREERAFIEFHK, EAN o Wk
S| FAEMIZRTE, MIEMUNEESIFH—A int. R EREEREER, AU TRESKE
Ha?

Circle ¢ = new Circle();

int i = 42;
object o;

o =c; // o5|H—/E
i =o0; // iNifetEH4?

AT VIR CRANME, BAGETIERHI SRR, MR, X MRMESARER TR
B — MR R RHEA T — TR, MEAPITHIR. AT HTHE, BIE object ZEHA]
HBM—xEES, HFMARBLRR, TR

int i = 42;
object o = i; /] %8
i = (int)o; /] B

R E W B MARRE— T . WiFRRIIEE TR int, FrUKEBITRAERN
R o Ehrg| MR 4. EFRESI RMEMARTE. FREEARERTB o 5IHARE int,
EREK T A int. MR o KK FI A CEMH int, HEMSMINPAT, MiFFRE
RIS NBERE Y int FPIREUH EE I R RERBEFFRE 1) ITLERNFHE. T
BIX AT T 3R
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object o = 42;
~ dnt i = (int)o;

SR, WR o B AMARCEME int, MESHALEARITRAIHER, ERFERRK.
G VB84 R ARR K E B AT M InvalidCastException. T & $4H 42 W i 4l

Circle c = new Circle(42);

object o = c; /1 AEHE, BUA ¢ RS SRR, TAREIRN AR
int i = (int)o; /1 GRS, ABFEEATIRIRH R
FEEAT T #E.

Circle ¢ = new Circle(42); | [ ~

object o = o7

int i = (int)o;

#il HInvalidCastException 5 1%

LG BRI R R A AR . TER, XPAMRIER S A BRI, BN
BALKRETE, i ARESLBIMNIHENTF. REHF—EL, BlAS™ZEXRERE.
317 RN A SR MR TS A —Z R,

8.8 HiEHIREIHE

SREIRBHR “—RTER” e — R 5| A EBE A R RRR, i B AT PR
AR “Zei” SIANR. XBAR@IAR “—HERE" . CHRIFSRELERNARRF
e, RIEFEFEMRGERE AR . E BT SERIERESE, FEERERMLHHIA.
A LT RA N, MRAFPRINRORESEERORYALE, “BTH” 2
i InvalidCastException % . SMENAHRFR, NEEMITXMRE, FHFEREMNE
1TAR LB AL 2 .

HRE, EXNRRYARETUKEDL TMER % LB R SRR KR #RT,
RMHEAEBHEE. CHES RO TR S HERIER, RELLERERT ARITH
A, KRR is BAEFFA as BRIETF.
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8.8.1 is B{EMT

A is BERFRIEN RERMEAR H OHER, WTFHR:

WrappedInt wi = new WrappedInt () ;

object o = wi;
if (o is WrappedInt) ({
WrappedInt temp = (WrappedInt)o; // #ELRZEH); o MfifER—/> WrappedInt

}

is BAEFFIUN RIS AURNNRSIH, AURRMER. WRAELHNRES
AR, N is RIEXAREL RN true, KZ N false. Mz, LRRIBREER
SEFTIRERIIHIATIR T, A4 HAHH5I FALE o #AUN WrappedInt.

8.8.2 as B{EMF

as MEFFRRL T is BIEFFRUUM AR, HEThRERMEST 7M. =7 LUE T X
FEAEF as #R1EFF:

WrappedInt wi = new WrappedInt();

object o = wi;
WrappedInt temp = o as WrappedInt;
if (temp != null)
{

o /1 RERERE), X BREEA ST
}

M ois BAERF—H, as BIEMFICT RMREUERNEH BRI “BITH” ZETR
g E R . HRIRD, HRERERINNGR. £+, XNERERE

WrappedInt K88 temp, M&, HHEHKM, as RIAXFREL RN null, XAME
e temp,

%12 JLH—H1HE is A as BRIER .
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7N e

AEPAR TEKBAS| ARBWEERX Y, ERTEEER EEHE, 5 AR R
B LR . BB T MAEHESEFER ref fl out KEFE, LMEAETTENM
XL SHATBR . VR T WA —AME®BI N int 42)f45 System.Object HKAHAE,
MIITEHE: E A SR N, H 55 System.Object A5 & 5| XM SR M0 L. A5,
EHR T tnfafs System.Object KMEEBMAMEAE(FIW int) KR AR, AT
System.Object ZE &7 5| F #E & K2 int BB K K FFHERHA).

o IMBHFBYMEES]T—EF, HMLEIEIT Visual Studio 2015, AJFHRIEE 9 &.

o WMRMEIIEMIBH Visual Studio 2015, HHEFE M7 | “BH” . WREE
“ORIE” XTEHE, HEE R R RTDHE .

E8ERESE

HHUERR AR R HEAES. BTRERE, FUKRER—MENHENE L. R
Bl T
int i = 42;

int copyi = i;

S5 RSB p A & HESH. BTRERSI MR, FLUERERIR— N REH
A5IH. w~BlaT:

Circle ¢ = new Circle(42);
Circle refc = c;

AR, (FHAT LAYV E AW ﬁ%ﬁiﬁ%%’éﬂﬁﬂi?ﬁ%’ﬁﬁo AR
{2 null {5 int? i = null;
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@R

T

BIE

] ref RS &ELS

LSHHER N ref fI%. XEBSRALSHHE, LS
BN, kR AT ESESHE, AT LS S A
Mo BT

static void Main()

{
int arg = 42;
doWork(ref arg);
Console.WriteLine(arg);

}

[ out LS tkiELS

LSRR EMR D out AT . XEHSHRALRSHHE, LS
. FERLAARSRIE, ZEBERELS. Rl T:

static void Main()
{
int arg;
doWork(out arg);
Console.WriteLine(arg);
}

SHE#AT R AE

HEMES object KB R. RHIWF:
object o = 42

XHEREATIRAE

5 AT EARAEER) object 5| MR H IR RERE . RHIWT:

int i = (int)o;

Xx ST R &M RE

&R is B RIARB MR T &4, R~
WrappedInt wi = new WrappedInt();
t.at.):.iect 0 = wi;
if (o is WrappedInt) {
WrappedInt temp = (WrappedInt)o;

}
F—NINERBEM as BAEFIITRERSR, HUKERETH
null. A~EIE0TF:

WrappedInt wi = new WrappedInt();

c.ﬁ;iect 0 = wi;

WrappedInt temp = o as WrappedInt;
if (temp != null)




FIE (THMEMEHLEEXE

¥ 3 BH5:

PR EA

OE: T SR
Lo E

R HR R M KR

AR A K AT A LY £ 57

% 8 FMERE T Microsoft Visual CHSZ R PIRPEEACKRY . [HARRUM G FIER . EHERN
TR EERFEIKRL, M5 AXRMNERG SRS AL, SIAARSF#ERL,
HiZ5| FfR A LR R 5 7 FEIHE T e XRAIE A Cr5I R, AR
el e CRERE.

CHFFPMMERE: #M¥MEH. THZE R,

91 & H # %

BEEBERFPRR—ENZE. 0] HE% e, 1,2 Ml 3 45|FR Spring(¥). Summer(&).
Fall(#)f! Winter(%). XBAREIT, HHAEMR. mRREPCLFEHTERE 0, M4
ZEBABERE—MEEN 0 RE/CE Spring. A4, XEAR—F+ofEMHE. Fln,
BEAS T 4K season ) int 28 &, AAKRT 0, 1, 2 f13, HAWEMIGEMBEBUEHAT
PIRREA T . CHREE T HIFMI AR, ATLMER enum SCREFEIEMESRRY, FRHIHAEREE
—HFF S LK.

9.1.1 FEEAMZE

ENXMBERE—A enum XBF, FR—X{}, REEABN—HRFS, XLBR
SRR T ZMEE R LA & ERE. TR T Wl Season #r4s, HFM{EMR
5T Spring, Summer, Fall il Winter iX 4 PMFS5 & K.

enum Season { Spring, Summer, Fall, Winter }

9.1.2 f{FERA¥EE

RIS S, AT MR A AT AT 2R R IR B AT B M2 B FR 2 Season, T
A W] LLIEE Season ZKEEI[{)AE & | Season KA F B UL K Season KRS H, T HI
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BT :

enum Season { Spring, Summer, Fall, Winter }

class Example

{
public void Method(Season parameter) // /i52%(

{
Season localVariable; // JaifA&

}

private Season currentSeason; // FE

}
MR RBAGEBREZ EARRMEH. RAER B R E T I E RS Z KR
%%o W’Jﬁﬂ:

Season colorful = Season.Fall;
Console.WriteLine(colorful); // #iti"Fall"

MSEE FAAMER—#, TRRABHAAETERET S, IH—K, BRTH
ML S ERLEIANEF, ETde null ARAE. Hlde:

Season? colorful = null;

ERUAE Season.Fall, NREFEME—4 Fall. |PKEE XM FHELRHRAA
EAMMERBKERE. X MRALENS, EEARAKEERETUA SRS KT
T {E .«

HEER, {#H] Console.WriteLine M2 BT, 4ik2s<S HENERIE, Hil
MZBEILRHFR . WELE, 7RI MEEAER Tostring ik, BRNBMEE
AR AR L L REN Z /& . fln.

string name = colorful.ToString();
Console.WriteLine(name); // ti#iHi"Fall"

EHTBER BN SRR RER TR E . M — G/ R AL (bitwise) I
Pr(shiftdRAERF, XPFERIEFRVERBAES 16 Fitik. i, 7T LAE A ERIERF==tLE[F
KUK IR ER, HETUNKBZEPTERZRERGERHIFA—EEES0.

9.1.3 EEFENEFFEE

Mz A AN TTR A RBR O B — M EUE . BRNE— RN S o, LUEEA
TERN RGN 1. R BTN ERIRA, RIGIRDULERERE. 5 8
TR B, KBRS ERE O A R, ABERBRSEREARN. AR
I, FRERI. Blin, THEES G ERtiE 2, ARRE Fall(Spring Xf5 o,
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Summer {5 1, Fall X%f/ 2, Winter X}/ 3):

enum Season { Spring, Summer, Fall, Winter }

Season colorful = Season.Fall;
Console.WritelLine((int)colorful); // %ith2

NSRBI, AT LUK S R B (] 0 1) A2 AL P T EL (B a0 Spring) T3 KK
K, WTBIFTR:

enum Season { Spring = 1, Summer, Fall, Winter }

B EERT A TR T MR 6 SR IR i 0 B 5 89 F FAL(F] e 1),

AN FHE SR EF EBAE, SMiERAsAEHRELH— M FEE KR
1 MMECGE— N FEERRSS, FiFER e ERIAME 0). FTUA#E LB, Spring, Summer,
Fall fil Winter MUZERE(ER R 1, 2, 3 M4,

LA2E T HAE AT B A AR R B ERRE . B3 E KRR Autumn iR Fall. AT
NP E R EOTE F S, TS B DL AR SRR

enum Season { Spring, Summer, Fall, Autumn = Fall, Winter }

9.1.4 EEMEAEMER

AR, WS FHEERAR int 6%, (HR, thalibMsRRR T AN E R %
B, Fltn, T A8 Season [(IEERNISAYZ short AR int, AJLME FHXFES:

enum Season : short { Spring, Summer, Fall, Winter }

MM EEHMRTEAF. int SHANFEL short K; MEARATE int A KK
BUETGE, #iaT R A a A,

WES AT 8 FhEERY{E(T—Fp:. byte, sbyte, short, ushort, int, uint, long
B0 ulong. BUEH BT I {E A REHE th Bri et 2R B f0YE . Bl e A28 3E T byte
AR, Wam® R 256 NFHEMN 0 FFih).

MBI RIRMAERAZ JF, F-IRMERAEAE. UWTFEIEEHEMARFPEH
FHERBEERE R —E P A G .

> BIEBHE M
1. #n Microsoft Visual Studio 2015 & Bz, EXBIE.

2. 4T JF StructsAndEnums 3 H . Z Wi H AL F “ X8 ” X4 £ F 1 \Microsoft
Press\VCSBS\Chapter 9\StructsAndEnums ¥ {435 .

3. £ “KREMCA%HmELR” & HOF, THF Month.cs JECHE 4.



170

Visual CAMAN 112|458 (5 8 #R)

X E—AN4 A StructsAndEnums )% s 4 25 [E 1/ / TODO: VERE.

MIEE// TODO:yEEE, 7F StructsAndEnums #7425 B ¥ N4 A4 Month (IR (tn
MR ARIEETR), BT —ER RS A G T8 . Month [ 12 MHEEFE{E
M January(— A )% December(+ —H).

namespace StructsAndEnums

{
enum Month

{
January, February, March, April,
May, June, July, August,
September, October, November, December
}
}

£ “RISACASmEESE" & 04T FF Program.cs JEARES ST
FIRTJLERZ S —FE, Main 58 doWork iR rTRE R AN RE .

f£ doWork Lkt ¥R NiE4A) KA B Month KR (AR first, MBI A
Month.January. F#HINEGK first B FEKH BEH & .

BLAE ) doWork 75745 M 1% T X F¥ -
static void doWork()

{
Month first = Month.January;
Console.WriteLine(first);
¥
[  #A Month B BMA—/N8 5, “Hikiide” £ 8305tk Month HA e HIA 1A,
7. R RREAIERF TFERITARRK)” .

Visual Studio 2015 H AR BITNHBERF. WEEEH &R T 818

"January".
1% Enter 88X AF2F¥, 1R[E] Visual Studio 2015.

FHFE doWork J7 kR AV NP /MER], 18 first AREENY 1, FEFH| G i tErE.
R B ARRS s -

static void doWork()

{
Month first = Month.January;
Console.WriteLine(first);
first++;
Console.WriteLine(first);
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10.

1L

12

13.

14.

£ W7 RS, B FRIITAEER)” .
Visual Studio 2015 JF4GERIFIEIT MR . i E 2] & S th 597 " January " Al

"February".

ER, MMBFREITHFEEWEE), SEEXNMEENANBERE. Wi
ARRI, S R AEEE

% Enter 885 A2, iR[A] Visual Studio 2015,

B4 doWork 7RIS —ANER), ¥ first ZFEWI451LK Month.December. #1LL
O I ARRD B 7

static void doWork()

{
Month first = Month.December;
Console.WriteLine(first);
first++;
Console.WriteLine(first);

}
£ AR SERBERE ITEPITARRR)” .

Visual Studio 2015 FFiHA4FHE TR AR . W FEFR, X—K, BHEeLE
S BA3A] "December”, HHH T 12.

 CAVANDOWS\systeni30m...

December

12
ERERRASE. . . o

BT LA M E DT B e 5, (BRI 545 R A2 € X BUETE, “i8
AT R RS AR B BB AR R BT IO 1 B A

$% Enter 88 %< HF2F, i&[A Visual Studio 2015,

92 EFH & W

%8 Eifid, KEXHIRSIMARE, BRAEE LR, ArRRGEHROHE BHA
TSR TTHBRAEGH . XN E L KRR R R SOEE . SR ERE,
FERR A7, REA R A BB T (AR ATIRZ XN ST/,

ZHTES E TR, TEMEEREUESHE, WESRE - TEBRNXH).
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EREHER

 ARTRAERE, RBUANHSHICKBRERNT4M, ECHET P, RAMMAER

int, long #= float 4~ %|& System.Int32, System.Int64 f= System.Single iX = /~4:44
AL, REEMA T FEAGE, TAEAXEXAG T ST RMERARNS®. ¥
Yo, IR XS AR T ToString Fik, MR MAHBAMN BT HEHBX., UTiE
6] e CHE AR R Ak 69

int i = 55¢

Console.WriteLine(i.ToString());

Console.WriteLine(55.ToString());

float £ = 98.765F;

Console.WriteLine(f.ToString());
Console.WritelLine(98.765F.ToString());

fe{SEIX AL ToString 7R F WL, B # Console.WritelLine 7 ika £ F £04 1%
AziARAE. EFALNREAILEEMREGHEFT £, b, TLEERAHAF
int.Parse H#F4F $ 454 Mat ey B MMl EXAHAT, EFRA[MT Int32 446
Parse 7 i%:

string s = "42";
int i = int.Parse(s); [/ E£%RTF Int32.Parse

X sk gAML @, 8- — S ) 0 S TR, Blde, Int32.MaxValue &F /7692 —A int g4
eGR4, Int32.MinValue 2 int 482544 6955 A,

TRELT CHETER A B Microsoft NET Framework ¥ x4 57 69 £ 4!, 72 &, string
Fa object KAZ X (G| A £ R A RLEM.

i Jstaeen o Dl  HERLA

bool System.Boolean 4t
byte System.Byte 4k
decimal | system.Decimal 51
double System.Double 45
float System.Single 4k
int System.,Int32 45
long System.Int64 ity
object System.Object i

shyte System.Sbyte g5l
short System.Int16 &K
string System.String %

ugnt || system.UInt32 gl
_ulong ~ System.UInt64 CaLL
ushort System.UInt16 45K
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9.2.1 HEBER%ZH

PG HELL struct KBTIk, FRABLHK, BaR—RAFESPRGEHERE. &k
ERMAERRR—HN. Fln, TEHR 14N Time HI45H, HPEF=A2IK int FB,

415l hours, minutes fll seconds:

struct Time
i

public int hours, minutes, seconds;

}

ME—F, REPIEBABELHTFHLALTER, BATEZHCEHE. filw,
{EfT A#RREHF minutes(53)EK seconds(F)) B A KT 60 HIME. B4 MMz ERALE FE,
FH ARG IAGE R IT RPN B e 7 B, a0 R B s -

struct Time
{

private int hours, minutes, seconds;

public Time(int hh, int mm, int ss)

{
this.hours = hh % 24;

this.minutes = mm % 60;
this.seconds = ss % 60;
}

public int Hours()
{

return this.hours;

}
}

MEE F2EARGHRTEADEN T OEXLEHER, Hldo, ==fo | =BHEHFH T
2R FRE LM EF, 12T 0 A s AR TF 69 Equals()F ik &b
%, BTHOTHLEMERN I X FRAFZIBES. BAEEEES 22 Tk,

HEHERTOZRERBENHNE N MR, K5I ARRNEER, BRENE—
MRREPAGIHE. B2, NTFRER. WEANEEE, WEHENXESERTaEA
FRTRH IR RE, wERSH. BR, BRREANBIEMELEMEMAL. XFRTiE
BAERBIEA AL, AR AT E.

[BARTR R —ABAHESETFAMIESM, HALHRER,
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922 IEBfRLEMFIERIXA

GHIMAETEE EARILAEL, EME A SEEXA], AfmT.

ARE NG P BRAIE AR (TS G 8%). £ P EBIETFH, WRHE Time #m—
AR, BBEMFERNRTD. EHHT Time RE5H, FrlATiESwiF:

struct Time

i
public Time() { ... } // ZiFmIEHR

¥

ZFUARE NG E B B CRBOAIESS, REVR FSIRR A S BaER 1.
MAERF, RAAEEHE B OEWERIONR, MiFRA4 S EHERRAIIES.
G0 EAR NG IO IE A B R K T BB N 0, false B null, XMIK—FF.
Frid, EAREHBIAE R AR SWERAFEERNT N, mHXERME
RABXH. FHESRT 1%,

WRAEE R IXLEEOME, BT AN EERRN GRS, AERFBRAIAILR
AFEKME. R, HOERESLHEXWGMITE 7B, B KREMRFH
wo B0, BUE Time &K, A FHAH T RAEEL HIEN, H seconds 4
AR 0. (BT Time RE5H, FiLATiESwm#:

struct Time

{

private int hours, minutes, seconds;

public Time(int hh, int mm)
{
this.hours = hh;
this.minutes = mm;
Y // GiERHEAR: seconds AATUA
}

RSBl Bl e 5 B HIgadk, (B RV, i, B Time &3, TH
fBl TR AT LA R . (Bl T Time RE5H, P LLoiE pdn a6 R (450 AN RE
A LB 7 BTG (E B E )

struct Time

|
private int hours = @; // ZWiFHTHNR
private int minutes;
private int seconds;
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TRMGE T EHREEEX .

iE18E B o) Sl

AERRIE R 5| FKR? ZERRERR KR5| HRR
NS EER LR 1?7 | SRR AE, FEERLE | BOEFFR AR, fEEEE L
a] DL B BRI K i A g 2 AH[ L AJ LA
WRFHE SRS, wmFESD | 2 A

S RERIA M I AR 2

MR DR — | Re &

NFB, dmidkas HahvIihieng ?

S Ben] ATE 75 BRI 0 a4k s 2 | ASTT LA a] LA

RMGHFEGA LA FTXH, BAKRES 12 itk

923 FRAGHWETE

EXHFERRZ G, W MR HAMEM AR A EN. flln, mREXTH
A Time 554, BRATLAGIEE Time KAMAR R, FERAMSHK. W FHIFTR:

struct Time

{

private int hours, minutes, seconds;

}

class Example

{

private Time currentTime;

public void Method(Time parameter)
{

Time localVariable;

}
}

MSEE Aot —4, TURAUSHFOELEMETZTOTERA, KB, Tide null d
WA F,

Time? currentTime = null;

9.24 BRI K

I T8 T el {8 P A X AR R A AR AL S5 T 0 7 B TR P RIIEE 8%, 0 T e ) o
TRUESS 1 R B B A 7 BUER R BTG 1 -
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Time now = new Time();

TERR T ZANEEF &N FBAPRE.

i Time now = new i’fmé(){ : l now.hours

now.minutes

now.seconds

i, HTEMRERE, FUAARAMESRBREZSHER, W TFHHR:
Time now;

ERAMFE, RERCOR, EETHTFBRAFERVGHERE. BV XLy
BiEmam RN IR, T EFTR.

- Time now; l now.hours

now.minutes

now.seconds

MiE®E AAHAL T now X EAEM LoIE,

WRET HOK struct MG, WATCLRERVIIAEE AR . WRTfrd, BATER
S ES B AR LM 2T B. flin:

struct Time

{
private int hours, minutes, seconds;

public Time(int hh, int mm)

{
hours = hh;
minutes = mm;
seconds = 9;
}

}
THIEA B E KIS RS R IR Time KA HIAEE now:

Time now = new Time(12, 30);
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TERRER T AP TFRER.

Time now = new Time(12, 30); - l now.hours -

now.minutes -
now.seconds -

KRR L. LTSI R — MUK B R SR,
Bl R o i v

L2

2

fE StructsAndEnums Wi H 1, 7£ “RIGFCAGEE" & 0 FITH Date.cs 3.
s TODO y:HE, 7E StructsAndEnums 44 25 [A] 751N Date 4544 .

ZHEE=ARAFR: — MR year, KB int; —4M2 month, KR4 Month(fi
R EASI QIR EIE): H— R day, KA int. T2 Date 55f4:

struct Date

{
private int year;
private Month month;
private int day;

}

WMAEHEE— T 9iFa8 A Date 54 REIBRIAMIE S . 1ZH0IEERIE year ¥ITRIL A
0, ¥ month ¥]#41k K ©(January [I1H), ¥ day HITA4L KN 0. year 1 0 R TR
AR e MFEL), day o MEMENAEM 1 SHIE). AT HRREAEE, —
AR LI Date 454, Xt year 1 day {HE4TH#e, 4 year FRIEAMME Y
B, ZEARR Y + 1900 FE(LAEFEARFMHL); 24 day FERAYME D I8
&, ZERELD+1H. XHE—K, BRAMERHSRE 3 MFBRMAE 1900 £
1H1H.

wREEA B CRIBOASIE S B 55 B A ERRIBLEF T, BONIXHE R LU E ER year
day FERAMGI A MIE. B2, BTEWRARY, B R ESE+ LIE R,
e i 1 2 A K BRME e B R R L

Ak, BRARESRAGER, EIFKEREE IERAIESR, RFRA#H
g5k 7 BB AR AR A R JEBRARIAEL.

7E Date Z5 M IN—/ N AFEMIE RS . ZHDE RN 3 N SH: — M RAN coyy
) int 3%, RFXE; —NREH mm g Month S8, REH; —PRELA B
int 24, RERH. X 3 M SEREUARETFE. EAY K year FEAAR Y+
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1900 4, FTLAREI year FRAIMEALIE ccyy - 1900; {E4 D[] day FEAX
xD + 1H, FIUTER day FERYIMGWARME dd - 1. BLFEM) Date S5HM %1%
T X (R IE 2 IR B R):
struct Date
{
private int year;
private Month month;
private int day;
public Date(int ccyy, Month mm, int dd)
{
this.year = ccyy - 1900;
this.month = mm;
this.day = dd - 1;
}
}

4. TEMERRZ G, N Date MU IN4 A ToString KA. ZhHELS, RE
B FrEER. 104, year FERIEMRK year + 1900 45, day “FBHI{EN
fXF day + 1 H.

MEEE ToString 7 kAT @ A it o A sk A A K A, BAr £ R (046 8 & Xkt fa
R)AR G BHhIAAH —A ToString i —— FERFTEER. EHRIATHRBEE P
BB R TR EH N, A LHE, IRKIAMTARSIEY, {2dif —kitiE
FEXRK, #ldn, % Date L#M4 R b)) ToString # ik BKilT AR A RFH &
"StructsAndEnums.Date". 3| F 4445l - BB MATHF (FHRARGRE) —
PP R —aE: DL, ERXELENL., ” AREPHE, THA
override(Z B) X4 F & iz H E—AFRA, EEHXAEHLZEXHKIAT
A, FEEBHIAKAES 12 FEmith,

ToString 7R iZAR T HIXFE:
struct Date
{
;:I;Iic override string ToString()
{
string data = $"{this.month} {this.day + 1} {this.year + 1900}";
return data;
}
}
J7iETHE month FEX . F#ikR this.day + 1 MIFIAR this.year + 1900 [I{H,
PR IX B8 ) SCAS T R AE i — M AT ) 745 58 IR B
5. fE “ARRSFICAYRIESS " & O FTH Program.cs YEARAS L1
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6. ¥ doWork /7{EELA I 4 MEF A I R(LE 1% Cul+E, C).

7. 7E doWork 77y AR INARAD K 5 B J5 3 A8 & defaultDate, 1B ¥IHA 4L 13 F BRI
Date & 25K #Ji& ) Date fH . 7E doWork HHEMH —AiE4A, AH
Console.WriteLine ¥ defaultDate ¥t F$5%1 4 .

iB5F® Console.WriteLine 7k A 2l % A4 ToString Fik, HEABIMAF
e,

PLTE ) doWork 7715 R %48 F X FF

static void doWork()
{

Date defaultDate = new Date();
Console.WriteLine(defaultDate);
}

M&EE 4t new Date(5, “#ttmiin” f 34 %) Date £AA AAML R,

8. £ “WiIA” EPERE “HHEHITARER)” , FRERIEITERF. et &
EH A H YR January 1 1900,

9. 4% Enter 1% [9] Visual Studio 2015,

10. 7£ “ARESFXA4RER" @O+, REINIZ ) doWork 7%k, BELFHRMPHEIE
Ao NGRS B 5 #42 & weddingAnniversary (G5B & H), {EEVIIHL R
July 4 2015. 3 _-/MiEA)¥ weddingAnniversary [fE K H BEHI & .

BLTER) doWork 77N %48 X ¥

static void doWork()
{

Date weddingAnniversary = new Date(2015, Month.July, 4);
Console.WriteLine(weddingAnniversary);
}

11. £ “Wik” FREPERE “FHEPITERRER)” , FiEERHFBITERF. ek &
FREHHK & July 4 2015,

12. % Enter 8 X273 A Visual Studio 2015.

925 EFIFEWEE

A AR RVIGEIREN A — M EWER, iTREREREF=-ANNEHEED
TEVIEHEHREZ, A TFREBAAMEIEEE, MARBEREXKE). Flwm, THl
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RE 4R 1%, AN now B2 WItath. BG4S R B iR .

Date now = new Date(2012, Month.March, 19);
Date copy = now;

| pate now = new pate(ze12, |l E I e
| Month.March, 19); o
pate copy = now; Ay

TEIN T E SR, FEA now BA BRI :
Date now;

Date copy = now; // 4Rii4EiR: now SRIBHE

5 G R AR RN, =B A R 2 O ) 5 4 A8 B P45 T BRI I A 0 5 A B R ) 0
BAEH . XRE-AFRNEHERE, EBANSRMARET RS, TAE LR .
TSR Time &3, P32 E(now 1 copy)#s 5| FIHE LK F— a5

ligtE Ccr+AREE, ZIMHLHTHRRT fZLHALETFH).

ARE B G —NGRPEXT LGSR ZHIT N

o

L R . i N

S

1. f£ StructsAndEnums i H &, 7 “/REGA X A4S & O &7~ Date.cs Xff.

2. 7E Date SR #INCA AR ik XA IEMELH R B 1 M H. R
RN 1 AN AZJE, month FEAIEMIE T December(12 A), fRI%¥% month EE
4 January(l H), 3% year FBEI{EHEY 1.

struct Date

{

public void AdvanceMonth()
!
this.month++;
if (this.month == Month.December + 1)
{
this.month = Month.January;
this.year++;

}




% 9% MM LML) BMER 181

8.

9,

£ “REGM X AGmiE48 "~ & O+ 2R Program.cs X
7E doWork 7739, M RTP /MM E/R defaultDate 28 B MG F) AR BB «

¥ PL R I AR S AR INE] doWork VAR R . XS 6)E weddingAnniversary
BRI, 4 A weddingAnniversaryCopy, 3T EN#TAE & HIME.

static void doWork()
{

Date weddingAnniversaryCopy = weddingAnniversary;
Console.WriteLine($"Value of copy is {weddingAnniversaryCopy}");
}

LRI B A NS doWork 773K B, WA weddingAnniversary ZZE [
AdvanceMonth J57%, &7~ weddingAnniversary fl weddingAnniversaryCopy
R HE:

static void doWork()

{

weddingAnniversary.AdvanceMonth() ;

Console.WritelLine($"New value of weddingAnniversary is {weddingAnniversary}");
Console.WriteLine($"Value of copy is still {weddingAnniversaryCopy}");
}

£ PR SREAERE “FRPITRRR)” RERIESITRRAEF . RIEZH &
HOERUTHE:

July 4 2015

Value of copy is July 4 2015

New value of weddingAnniversary is August 4 2015
Value of copy is still July 4 2015

#—2% 4 8 5~ weddingAnniversary ZF EHJIA{E(July 4 2015). FE KM ER
7~ weddingAnniversaryCopy A8 & 1{H. A] AF 2|, B4 &M weddingAnniversary
FRE—FRHBOuly 4 2015), =% 5 27~ weddingAnniversary & [
A#m 1 A, &K August 4 2015 Z 5. B —%HBEEER
weddingAnniversaryCopy Z&1H, BE& AL, IR Z July 4 2015,

iR Date 22, GIERMIFE 5| FIKERRIGHIE] . EBURIGERIFRIA 6, #
M5 ARt T AT RIE.

% Enter $21% [A] Visual Studio 2015,

1 “ARIASCARE R & 0 h &R Date.cs i

10. K Date Z5MEEHCNK, n F I InAE BIER 4 PR -
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class Date

{
}
1. 7E “IRIR” Sy “FHIRPATRER)” KA RIFIEIT MR . Rif s &
HHRRLUTHE:
July 4 2015
Value of copy is July 4 2015

New value of weddingAnniversary is August 4 2015
Value of copy is still August 4 2015

I =2k B4, 58 4 %1 B IE 52 weddingAnniversaryCopy 75 f 1) {5 45 i August
4 2015,

12. #% Enter £2iR [d] Visual Studio 2015,
: Windows Runtime BI45H#F03R 214 (818

FiA CHEL A2/ #f ) NET Framework #7 “/>3:3% 332 478 ” (Common Language
Runtime, CLR)#AT. CLR VAR AT X A i1 AL A RADIRAE T 2 A PATERSE. (F Java
ZERHASEINMRERRERLT . VRiF CHERAZFH, 4%1%254% CHAR A4 4 it — 40 1h
7?1&2352395 Kh454~, #Hb “A%k+@iEZ” (Common Intermediate Language, CIL), X33
AAMERS K. BAT CHAZAR, CLR ¥ CIL S84 AR i B84, ARALzE
BB AST. IR AR A FE PATIRBE , R X A0 CHRADAR 468 KD, 4L T 1% i NET
Framework % 4549 435 2 (4o Visual Basic F= F#)5 464 {445,

Windows 7 f= £.F-#9 Windows A 5 4468 S AL, LARARARE, &b KA1K
T AL LA Windows #R4F £ 44T R il 69 Win32 APIGEAT4L% & MA24 8, CLR £FRe
¥4 % NET Framework 444 % Win32 APL M, RZEA AL 24 EY 8). i
& RAB T 1L %A C++%352Z &5, NET Framework #4748 it — 2 7 }4k MR AEIE 5 A
f%*%&#%&&@.izﬂ% ﬁﬁ&$%#%%%ﬁ&?$$%@ RE 4ol b
‘-?‘7;»&5.7 .

WmeWS V=1 ?i éﬁ)i&i‘fim T 5 —# %o, 8% Windows Runtime( /¥ #& WinRT). WinRT
&vmnAm%£&¢#%ﬁ£wmmmmmm%ﬁlT%w—ﬁ»%Mﬁ%ﬁﬁ%%%
REIRARET —5 6 2hhk. AREA Windows F 4 (UWP)EAK, #Me)2H WinRT
4k Win32 AJF 49 APL, %493k, Windows 10 _L49 CLR #.4£ ] WinRT; /8 Citfe S iei%
2504 E RARA ¢ CLR HAT, 12 CLR A& 78 45 KB4 A WinRT AP 8 f 1
ﬁwwnAHﬁm a&%wmuﬁﬁ«é&%&ﬁ;hﬂﬁ

| wmu%»Ai%awi%mﬁ 2 ERAERE, Hef B MALAE T R AR
RARRES FROMM, 2FRAARGE, BATEMET LD R, A —
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R, BARLGRE, CHERIMLEMN, LRLHLTORA DK, (CH1
ik, WOk, B CHIOLANIT AELE 5 X4 CHR AR IeF

AR QSEFT R HIT k. T ST A £ FRA.

‘ \%%w%&&% Rk, BSMRREOLSRA TR, MAT

ﬁﬂ%#&#%ﬁ£®$y§ﬁ BRMERESAFHE,

| WinRT &5t 4 2 ‘T‘&éﬁmﬁﬁ’é{v CHAASEMIRE T IuFRH), #HALF 135,

I\ =

AERRE T TR AE A BCE MG . R TGS MRAIAE U R Z A, FFRRE
T nf s XAE R RYEE PR T B Aoh, MR T fTEEES ToString Jrik
B SRR BT AT R

o IR FBEAEEES] T — &, FMLEIEIT Visual Studio 2015, ARJFHEIES 10 &,

o WRFEIEMIBY Visual Studio 2015, FHikFE “XMH” | “BH” . WEEFZ
“ORAE” MERE, ERE R REMRFNHE .

EIFRESE
TR T T
AR KREXRETF enum, FRAETEZHR, BRI}, HPEELESSH

e —HMHEFHRELR. =~EWT:

enum Season { Spring, Summer, Fall, Winter }

AR A R REKRFRULR, BEXRE, BRESHS. ~HIWT:

Season currentSeason;

T A 26 A B T DA EERBUE AR, WM FREAFRBEATRE. 2~ T

currentSeason = Spring; // ZmiFTEHR
currentSeason = Season.Spring; // IEHfi

BRI ERY SHRET struct, JFRRAMRB AR, HREHEAGES. 77
ERFE) . wFlmT:

struct Time

{
public Time(int hh, int mm, int ss)

{...}

private int hours, minutes, seconds;

}
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gk
Bis 1 R R kel B ,
SRR RESEHWRTER, FREEL, BRYS. mEWT:
Time now;
Xt 4 H AR AT WA RS ERR, KBEBYIRIL G HE. =Bl T:

Time lunch = new Time(12, 30, 0);




F10E £ B & 4

PAMMEE

A — 4R A R A4
7 [F) 2048 F 69 33 A
i 7 B4R F 64 2038 TR

ZETEES] T A SR ME R AR X R R, HIXERER MR AN
HWRESBEANTREBIIM—1 int, —4 float, —4* Circle, —/> Date)F XMER. B4
RETERMEER? —MTRRAEEFTHE N TRPUR—NZE, BRI WKL
BRI ARREZOANER? nfesA? MRTEMNES PRGN TREAIATHAL
BAE(BiE B BE S TSN RR), BamfieS KRETHNAN? A, &4
HREEFLCMETEZSANTK, EXMELEEG? flin, RERTTENEREFE
R EIER, MABEERZ LR ER? BMPBLEFERETLG?

| P 7T DA 22 3 R RO ) R

10.1 FEHERAFNIGIERE

BER TR BATHFE TR BREAMARREX — AR+ K7
BARE, BT URARER). HAFHTRFMEE—MEEERRERT, HiBERS
Ky ] (X — ARG EE B FBAE, EATEE A FRR I ).

1011 FERAAEE

FHHARBREESERCRLXBLR, FR-XTHES([]), REEXEL. T
ShrEiZRRRASA. B, UTEAEBEAR pins M, BAPEE int KENEE:

int[] pins; // pins f&Personal Identification Numbers FIfE/FR

MiZi¥® Microsoft Visual Basic 24 R 2%, #MFNERAFHETAALAAET. CH
CHAA R AR, HAKXPRRFAG IS, Java 25 R EE, LAKFHET
AEXRFTLZA.

BEH TR IR R R R TTEAR KR AT LR MK Filtn, 4T Gl i Date
SRR B, WM XA S

Date[] dates;
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[BIRT BREAHMEFTRES LA, #Hlde places(L+ HALEHA—A Place).
people(#/~ L& A& —A Person)HK# times(EATE A —A Time),

10.1.2 GIEEEAKAH

TRTHERRMN AKE, BARAHRET| R . XRREBAZ R HHE LR NFR,
BATTR AR AR, BRI R S| I LB R —F . CRTERE G FIRR,
PARRAMERIX 7, ESEH 8 &, RIERMATRR int XFFMERE; MRERE LoRd
WAF. XRERBAER BN AR .

AT i, AR EALS EANROECATF, M new KEETFEIELHIA &. HAH
Rk AHHAZEN AT ERE KD, WAL EAFRRER ESE /M T
RETIRBIATE). BB SKEIR A 2N AF, BEH KD MAEX R 48 E -

AT OEBALE], EET new KT, FHRITRMRBLTR, REE-—NTHESH
TR IBARI KA. QIREALEIN, SMEMKIME®, null 8i#F false, 735IHK
RTFREMERE, R5|IHHKE, &R Boolean KA 3t Hu ZMATVIM . Blln, FxtE%
FHIE pins #AZE, LUTFIHAAIEIFVIEILH 4 S BHOH B HTE -

pins = new int[4];

TERER TEMERRER.

int[] pins

int[] pins;l

int[] pins

pins = new 1nt[4];l

BT HALH N FES S, FrAESLpl KA — e % &, 127 AEZIT
B, BT

int size = int.Parse(Console.ReadLine());
int[] pins = new int[size];

BEEATLLEIZ AN 0 MMt . XBAWERA fILEEE, EERBHRNTEDS
RiE, THAEEN 0, FrelXMitZ2AEEXE. KA e MEAARE null(Z)HA, 1
AT o MTRIHA.

10.1.3 ERMFEALE

QUEBASLHIN, P TR BRAGEHABANEEREBRRT TRER). fiw,
BUEVIE N 8, Xt EAI%A4Ty null, DateTime {H#I4G Ly H i [H{E "01/01/0001
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00:00:00", 1A HVIIEL N null, A LMESUXAMT N, BEEH TRV AR E 1.
Rk, BEEKESPRE—ANLUESSREESIR. flin, LATiEa% pins ¥ItEH AR
AN int HROEH, XEESHNRZ9, 3, 7F12:

int[] pins = new int[4]{ 9, 3, 7, 2 };
RKESHHESA—ERFE, ENTTLRESTHITEINE. T 4 MEVBORT
pins ¥{4.:

Random r = new Random();
int[] pins = new int[4]{ r.Next() % 10, r.Next() % 10,
r.Next() % 10, r.Next() % 10 };

Mig¥® System.Random % 2 M AL A K B . T Next 7k KALE 0~
Int32.MaxValue X 8] &) —AN3E i ALEESL, Next 7 ikA AN EHMA, TAKL
Repp Ak 28 7 #158 B . Random X &4 BRiAM) & 35 A — MR T B 18] 4948 R AE A AL
A RBOF T, ZIHFMKERT —ANEASF 5| T T B RemE, Hd R
B —ANEHRAALS O TR EFFE, A T 269 AT 7] 4w,

KFE S BE BB 2 Z0A B G122 A B0 S B9 K/ 52 DG -

int[] pins = new int[3]{ 9, 3, 7, 2 }; /] GRERERR
int[] pins = new int[4]{ 9, 3, 7 }; /] FiERPER
int[] pins = new int[4]{ 9, 3, 7, 2 }; // 1B

IUE A A 2R BB ] LA BE new RIAAEA K/ . FiFSREVIGENBERITHE
KN, HAERARERCIZEA. Flu:

int[] pins = {9, 3, 7, 2 };

)% B 45 M O SR R B I, T DAV A i S8 R M i B R AN o R, pili:

Time[] schedule = { new Time(12,30), new Time(5,30) };

10.1.4 BIERAERIFIELA

AR, TRRBUMSHEEFHOTEEBITE. Fln, % pins AR int
KA BH BB BT TH (617 HRAE), BEASREIE double, struct, string B fhIE int K%Y
FHERAF R A . WA AR & THIGRESIR, BT Lk CH#gmikds B CHENT A
TEEMEKRE, TR

var names = new[]{"John", "Diana", "James", "Francesca"};

FEIXAME T, CHYRTERRHEMT names /& string BEIMBAL R, FRBEEHRIME
Bz At E Y, BRERAHESE T, A6+ 1) names A5 B ¥ /5 B8 var, iAS& var[].
KR, WRIEVITHEYIR Z AT new[ ].

SERXAMEE, LARIEFFEVIGEREHRIRE. TOHSESHIFRME: ‘KA
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FIRS AR B A B ERR.

var bad = new[]{"John", "Diana", 99, 100};
BEERRHEEFERSTETERERASFAM LR —RTRESEREE L. THIH numbers &

W HEWT & double $t4H, [F N & 3.5 1 99.999 #F 2 double {f, 1M CHwi¥ % REN BAH
1 M1 2 ¥ Bl double:

var numbers = new[]{1, 2, 3.5, 99.999};
— B iR A B KA, AEPAEAE T RwiIFSRH EH KSR,

RRRB M BARIIEESE 7 ERRMERRR . DU DA B 42 % S R 2
H, KPR HEAERNTFER, FalfEE T IR ZKEER 7 4 MR
var name = new[] { new {Name = "John", Age = 50 },
new {Name = "Diana", Age = 50 },
new {Name = "James", Age = 23 },
new {Name = "Francesca", Age = 21 } };

BE 42 KR b ) 7 BN TR B TSR AL AR ] o

10.1.5 i) MpYE TR

WIGEIE R G KT R BB TR . BHRIIETE, BN ORPEIE e A
&1, R5 1 M RE-AN TR, B, AT pins BAMRIIN 2 KILRGEE=
MERRABTEAN—A int &

int myPin;

myPin = pins[2];

R, FHEER S| AT RBERE S NS

myPin = 1645;
pins[2] = myPin;

i S e Em S ER T R(E TR E. AT 0 SR TETHAHAKERNE
¥, HmFERSIHE IndexOutOfRangeException i, Wi FHIFR:

try
{
int[] pins = {9, 3, 7, 2 };
Console.WriteLine(pins[4]); // #i%, B4 MEERBFE—ATENERIIZ3
}
catch (IndexOutOfRangeException ex)

{
}
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10.1.6 BHHA

T4 $4H # 7& Microsoft NET Framework (] System.Array KL 6, ZKEXL T HZ
HRKBEMI . Fln, ATUAE# Length BIERTHREALREZ LI TR, HED
for BAKE T TE TTE. FHI¥% pins AMZA TREAER B BIZH G

int[] pins = {9, 3, 7, 2 };

for (int index = @; index < pins.Length; index++)

{
int pin = pins[index];
Console.WriteLine(pin);

}
liSEE Length REHMIEF %, AMAARERAREST. 5§ 15 THNLBEM,

FEFAZESICBANTE 0 FFih, 1HERE—NTEMESIEZ Length - 1. C#
LT foreach iBEIRIEHHAM A TR, FHZERAT AA LRI ja) 8. Filin,
iR for iE4G) AT LLH foreach iEA)EHUN T X AMETF:

int[] pins = { 9, 3, 7, 2 };

foreach (int pin in pins)

{

Console.WriteLine(pin);

}

foreach iEA) A T —AMERZEE (AR int pin)k B sEREEH P EN TEIIE.
RN EOEBVASEATTELRICA . foreach iEA)2EAEAMEIES X, EEH
Wih ik TACRS O B /Y, TG E8 4 T [ F for MEFRIRRM. (B/KIEM T for BA A,
WFATR.

e foreach iEf) M BB ANHMA. R R A8 B K —E4 (B e 34,
BH A E P RBLT R E T KRG EREE A T ERBE—14), A for i54a)
BEES.

e foreachiBf) B RMNEST| 0EFHE|EKT| Length-1. a5 E LA A8 )7 ,
] B A Rk R A for 1B 6]

o MAFEHEGTFEMETRNES, MAERRTRIE HLIAEH for iEH.

o BEBATEUIER foriEh). XRZEN foreach iEAMEAR LR R AN E
MR R EE

[B4R7= A foreach & &)if i kB A R MR 44,
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AR AR BB var, ik CHAR RS RIE AT R ORBDRERT R B XA, mR
HAERMEBHTERNARY, FlaERAaEEELNRE, X ENLHEEN. T6
7S T WA it B e A ) 5 B Rl A B

var names = new[] { new {Name = "John", Age = 50 },
new {Name = "Diana", Age = 50 },
new {Name = "James", Age = 23 },
new {Name = "Francesca", Age = 21 } };
foreach (var familyMember in names)
{
Console.WriteLine($"Name: {familyMember.Name}, Age: {familyMember.Age}");
}

10.1.7 BERIEAFZESBFIREERE

THEMRIUB AR S, Wil R EMEEE. BB ATTES N
EERBAH R E R EARL . fln, LU BSE X ProcessData 77 RIREL — XK
o Tk R E S TR .

public void ProcessData(int[] data)
t

foreach (int i in data)

{

}
}

RS R 5 FIRAY, fEH7¥E(tin ProcessData) i SIS EU/E NS Stk s S, B
FHASI AT “F2” BK HPEEREES.

FEEIRE AN, REIRALLARBEERR . TTEAMECI BRI ET . T
AP EANBEI D, BRASNTTROEE. &E, FRREGRE KA.

public int[] ReadData()

{
Console.WriteLine("How many elements?");
string reply = Console.ReadLine();
int numElements = int.Parse(reply);

int[] data = new int[numElements];
for (int i = ©; i < numElements; i++)
{
Console.WriteLine($"Enter data for element {i}");
reply = Console.ReadLine();
int elementData = int.Parse(reply);
data[i] = elementData;

}

return data;
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4§ F X A ReadData:
int[] data = ReadData();

10.1.8 EHI%A

BEARSI FRRGE M, B System. Array JH501). A B 68 0 B0 S i
I XRRAELES N T RAL R T, IR0 — AN S A 5 . Bl

int[] pins = {9, 3, 7, 2 b !
int[] alias = pins; // alias fll pins BIE5| FHIE—/ S

FEXAMBIFr, B pins[11M0ME, X alias[1]1RBLEFIKS. EesE A
S, RAGHE LSBT, DA . B, DABIEEERA NS R AA %
S —RERBT LS, SR 54 B0 70 2 B AR AN S BB M, T

int[] pins = { 9, 3, 7, 2 };

int[] copy = new int[pins.Length];

for (int i = @; i < copy.Length; i++)
{
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copy[i] = pins[i];
}

W, e R EEER Length JE TS 2 B8 K/

I R WERME, PATLL System.Array J84R4E T —2biyydok E HI%4, BESRER
#EE FEIERRIS. B0, CopyTo AW — M EAMANERS 27— 184, HME
SERRE RS ATFERE S . FHIMES 0 FFiE¥E pins BRI FTE TR EHIF] copy Hi4.

int[] pins = { 9, 3, 7, 2 };

int[] copy = new int[pins.Length];
pins.CopyTo(copy, 0);

HHUEH B —ADINERAER System.Array [IE#ZJ71% Copy. Hil CopyTo —#¢, H#¥x
BUHWRLE T Copy Z RIHIGEAL.:
int[] pins = { 9, 3, 7, 2 };
int[] copy = new int[pins.Length];
Array.Copy(pins, copy, copy.Length);
MZ¥E Array.Copy F ikt K E AR L AR A A HGE. REA ML E
ArgumentOutOfRangeException F % . AL L EHK F K GME, 2
ArgumentException f% .

Ak, BT System. Array (524 J51% Clone. ‘& fCVFFE— Vi A B 2 BUH ¥ 5
R o

int[] pins = { 9, 3, 7, 2 };
int[] copy = (int[])pins.Clone();

% % 8% % —kit%) Clone 7 ik . Array % ¢4 Clone % k£ = object # & & Array,
FIT oA ob SR AEAR PR B 5% A% s 1o 1 KA M k4. % 4h, Clone. CopyTo #= Copy
HENF A AMASEGEREN(F 8 T T AENAFEENGKEA]). &
Bait, wRMEF A CLTI N, XLEHERIHGNA, FAFM| At
%. LHE, AASMARG] AR —4a R, 200009 IR S N (B L HIHE| A Y
it ), SR for IR P BHb & o) KA R T

10.1.9 {ERAZUEHLHE

HAT AL B AR — 48, AR TR E SR . AINETT AR 2 484l i
o, 4R RS P BRSO B . LT ARG B B 24 R0 454 items.
W R RER, B ERRIT, B ERRI

int[,] items = new int[4, 6];

i —4ERA TR WM AN R SMERIE E BAR LR “HITiE” (ITHIRICA). LA
TARREE R T items H4H i F v
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items[2, 3] = 99; // BHITRR(2, 3)HITTEBCN 99
items[2, 4] = items [2,3]; // ¥¥ichk(2, 3)MITREHRBIETI(2, 4)
items[2, 4]++; /] EREEITAG (2, 4)HIREYE

R AR A PR . LA ARIS BN I 4 4 cube ) =450 . Vi ln =4EMARI TR
WA E 3 NMES.

int[, ,] cube = new int[5, 5, 5];

cube[1, 2, 1] = 101;

cube[1, 2, 2] = cube[1, 2, 1] * 3;

fd it = 4RO BUAR B0, BEATTREFER KEANTF. LB cube HABE 125
ANTCEG *5*5). Xt TFE—4ERKNEE S KIN4ERH, Nakad 625 Mok, FHZ
YERAH R, — R 45 U R JF Ab BE OutOfMemoryException 7 .

10.1.10 BIERZEHA

e CH#vh, B ARA AR BRSBTS, flin, FTEXNMEER - 4EHAE 17
#EE 40 NuEK, it 160 M TE.

int[,] items = new int[4, 40];

E—id, SEBUATTREEREANT. WRNARF RERS 505 H8E,
RAARMEHBI TR BN AR E KRR . XE AT LA RS 22 5 B02H (BRFR 9 A 40 0 2
), F—FIRK BT AR, 1 F AR

int[][] items = new int[4][];

int[] columnForRow® = new int[3];

int[] columnForRowl = new int[10];

int[] columnForRow2 = new int[4@];

int[] columnForRow3 = new int[25];

items[@] = columnForRow@;

items[1] = columnForRowl;

items[2] = columnForRow2;

items[3] = columnForRow3;

EHIE—F 3R, BH 104N LK, B=540 MR, BE—F25 P nEK. X
U SRR A AR B . I R R R, B R A %, ER—%+m
TCRAS AT . Rk, items FAHMEKADE 78 MuEMARZ 160 1 AHMIIT
#EABLAE (A

B MANEE. LUTFAIE items 1858 A int $A MR EA.

int[][] items;

LAFIEAIMIAGHL items SRAEG 4 R, BN TRBERKEANEHHA.

items = new int[4][];
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M columnForRow® F| columnForRow3 40 &2 —4E int B4, eI R B9 5
—FIFERBIERE. B, SNXFEREEHE YIRS items B S HIXINIGER, Fln:
items[@] = columnForRowd;
o4, BUHRSIHER MG, AT ERiER RN items HUA R — AR B NN

columnForRowd 5|, A&LhrEHUEMEIE. AT HRZIPEE, BELKBERS
columnForRowd 0, E4iET items k5 . LLTFiBEA M-

columnForRowd[1] = 99;
items[@][1] = 99;

FIFE RIS AT AR “BUH A" (MAREL=4e4040), DIt3HE.

MEEE RS Java A, EABMALZ R4, Java BA $ %540 049 BA,
FBGR AR QIS “Hegdem” |

LATR £ >3 A B AE $h ST R R . AR T SR B A SR AL 4 AN BZOR — Rl
INTIRRGE 52 TkAR, BRERADE). K ERAE—F RMAIED.

> FRUASTHNEAEEE
1. W5 ARIZSIT Microsoft Visual Studio 2015, iH&E3E .

2. 4THF Cards WUH, BT “CH” XHJEF ) \Microsoft Press\VCSBS\Chapter
10\Cards ¥ 3Cf43%.

3. 7E W7 SERAiaFE TG RERIFIZIT MR .

B J5 & Bnbr N Card Game A, BHEE 4 NCEHEGFRE 572 North,
South, East fl West), HiiEI KA F:, MNHM—A Deal(A k)44 .

P ™ TR

Card Game

North South East West

© #FE: BABE—F, BIL4FH.



F10%F 1A% 195

MSER &2 AEA Windows F & (UWP)A A + R4z fr4dibaey Bk s X, AIEAR, A
F Bty Bl UWP 2 Al AR AR XA,

4. B Deal ¥4,
HABASRE. WAL, XRALGIEMPERE.
5. iR[A] Visual Studio 2015, 7£ “VHik” HHE Pk “FILAR” .

6. & “{RESFICAmBR" & O EoR Valuees . HPEE—144 value )
M, eRE KB WRKSE, FHF:

enum Value { Two, Three, Four, Five, Six, Seven, Eight, Nine, Ten, Jack, Queen, King,
Ace }

7. fE “REEACAGIESR" & O 878 Suit.cs .
ZOFEE M08 Suit M, RER—BIM TR E e

enum Suit { Clubs, Diamonds, Hearts, Spades } // % ¢ ¥ 4

8. 1E “HISFCAYmIELE" % 1O &R PlayingCard.cs U

S PlayingCard 25, FF3F— gk k4T @45

class PlayingCard

{
private readonly Suit suit; // {Ef%

private readonly Value value; // i

public PlayingCard(Suit s, Value v)
{

this.suit = s;
this.value = v;

}

public override string ToString()

{
string result = $"{this.value} of {this.suit}";
return result;

}

public Suit CardSuit()
{

return this.suit;

}

public Value Cardvalue()
{

return this.value;

}
}
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ZRAERTEE S BRI ERFHEAN R B (value M suit), HERVIEELH
MFR.

MEEE wRHBEMBAZERAFRE, #hiESMREFRREM. @ RiEFEMIM
T2 F R ALE A ML B AT, (B ERAEEET.

KR4 —XHE, 952 Cardvalue fl CardSuit, 4> HIR [E ) SAEMER. B
bh, 235 E 5 (override) T ToString 77, iR [E—3K i /5 & .

% Cardvalue f= CardSuit 7 ik RAF1E 4 B EI., $ 15 FAHMAERARME.

9. f& “RIBMXAgmBER" &0+ EIR Pack.cs L.

EZXHAE Pack 2K, EX—ERIM(EERA— BT, Pack KT ZMH
ANAFLE R int B NumSuits F1 CardsPerSuit, 43548 & —EIkA JLAEA,
LREMIEE 2 Dok, FAF cardPack ZE & & H PlayingCard X S 44 i — 4k
B, E—4igEt, B 448 E . )randomCardSelector A5 & 2T
Random 284 I BEALEL . #FH randomCardSelector ¥Eh# .
class Pack
{

public const int NumSuits = 4;

public const int CardsPerSuit = 13;

private PlayingCard[,] cardPack;

private Random randomCardSelector = new Random();
}

10. #ZF| Pack HKHIBRINIESS. HITZMEETH, RAE—%// ToDO:ER. MR
VERE, BN CL R ik AR AL Sk S2 4k cardPack ¥4, [ H g —4E#A IEHRIKE .
public Pack()

{
this.cardPack = new PlayingCard[NumSuits, CardsPerSuit];
}
1. K CAUF AR A NS Pack HiEs%, H—REIHLTFRMIEA cardPack ¥4

public Pack()
{
this.cardPack = new PlayingCard[NumSuits, CardsPerSuit];
for (Suit suit = Suit.Clubs; suit <= Suit.Spades; suit++)
{
for (Value value = Value.Two; value <= Value.Ace; value++)
{
this.cardPack[ (int)suit, (int)value] = new PlayingCard(suit, value);
}
}
}
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bz for EHAIE 7 Suit A HIESIR, )R for fEFH I P &R TE & BB 2
P E TR — UGEAR, ARG E 1L A s U — AN HT ) PlayingCard Xt R (it
Z—ik), FHEEARME] cardPack HA It L E .

A&7 R be R A RS A, suit Fo value T RMAT &, (oK L FEM,
BT VAT 444580 4 int.,

12.

13.

14.

7 Pack 2+#£ %] DealCardFromPack 7. 1% 7712 M — Bl f o B ATL Bk e — Tk hi,
KBS S B X TR R CABH B B RIE . e 1E R IR BIMEIR E]

FERE—MER RBEVE R . MIFREREAHE NotImplementedException
W HIER), BELL TN E A .

public PlayingCard DealCardFromPack()

{
Suit suit = (Suit)randomCardSelector.Next(NumSuits);

}

%18 5){# H randomCardSelector Fifi H1L55 2E 5k 2% 1 Next 77 %R [B] Fl—Ff 7 €83 Bz
FIBENLEL . Next 7S ¥dE EFEN I EIR(A &% EIR): AERELE o BlixA
-1 208, FEEREERE A int, UHGHERFIRSG suit BRKTE.

BRAEFERORAGELHATRE. rlRELIEXAMENR, FAELER T
A,

FE BE B £ 78 € 1 ARRD 5 TS I LA ok B while 34 o i 98 ¥4 A IsSuitEmpty
THER AR R B 1R B BRI (D D E LR ERER]). R,
HBEHLE R 7 — P e (T R Hh RFERIE (), PR E. A ER IR,
HERNZDLTEH —KEHITES.

public PlayingCard DealCardFromPack()

{
Suit suit = (Suit)randomCardSelector.Next(NumSuits);
while (this.IsSuitEmpty(suit))

{
suit = (Suit)randomCardSelector.Next(NumSuits);

}
}

HAlCRENLIE R T — M EDIEH -k ER. T MESREXFTEE R
KA. TR BEALECE AR AN A, (BRI —FE, A ORIEE H 1 RELE
BRERH. BRI —FERME: A IsCardAlreadyDealt 77i%¥Wr
MR TR (S BB SR EIE ). R R, HBEHLERES KM, FER
2. ZAE—HERE, HERKN KA. £ DealCardFromPack J7iEILA
(18 Ja TS 0 BA R DA B8 4] .
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15;

16.

1

public PlayingCard DealCardFromPack()
{

Value value = (Value)randomCardSelector.Next(CardsPerSuit);
while (this.IsCardAlreadyDealt(suit, value))
{
value = (Value)randomCardSelector.Next(CardsPerSuit);
}
}

PLAE Ckty 7 —9kBENLAY . PARTHEA KL, 7F DealCardFromPack /iLkAKE
A BL R I A ARAD SRR (Bl 5K i, ¥ cardPack U4 xR ) 76 & #0N null:

public PlayingCard DealCardFromPack()
{

PlayingCard card = this.cardPack[(int)suit, (int)value];
this.cardPack[ (int)suit, (int)value] = null;
return card;

}

3 IsSuitEmpty J7ik. %R — Suit 2%, iR[E—4* Boolean {H#5 i
& I A 1% A ) b B 7E R . M BRVERE A1 ) NotImplementedException 5
WEEA), AL AR

private bool IsSuitEmpty(Suit suit)

{
bool result = true;

for (Value value = Value.Two; value <= Value.Ace; value++)

{
if (!IsCardAlreadyDealt(suit, value))

{

result = false;
break;

}
}

return result;
}

RS BT AT RE AR A, {# ] IsCardAlreadyDealt J7i:(CK T T —F 58 mR)
HIWi cardPack 4L R EAR — kiR e EM GBI, WA, MK result 2
BN false, I break iBHA LFEHR. AR, WR—EHITERLEREBEAR
B A ERIM, result R IRFFVIGGEME true. FVERGIRE result ZE{H.

$#£%| IsCardAlreadyDealt J7idk. %77 vk ¥t e 16 A 5 B A0 AR TR i FF M
MR . LGS &S], DealFromPack F7ikk —ikhimt, S HM cardPack
KR R ER, kst T E BN null, KyERFPHE NotImplementedException
S H B AR B 5 DL R IR AR
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18.

19:

private bool IsCardAlreadyDealt(Suit suit, Value value)
=> (this.cardPack[(int)suit, (int)value] == null);

5 cardPack ¥4 48 5E suit fil value BI7CE A null, HiE#IERE true, &
3R [A] false.

TS REFTEAEFINE] —F(—A hand)d. & “RIEMXAFER" &0
1278 Hand.cs 3CfF. ZSCHFEE Hand 38, AT SE8L “—F” IBSAEREKR
L IEHEARE).

VA48 4 J9 HandSize 1) public const int F 5, B —F A £ 0ok #(13).
BEEH PlayingCard ST R A EAH, ¥HH HandSize HEWIMEL. FIH
playingCardCount 7B, XY AI7EIE 7S —F- Mt a] BREF AR A B2 .

class Hand

{

public const int HandSize = 13;
private PlayingCard[] cards = new PlayingCard[HandSize];
private int playingCardCount = ©;

}

ToString 7724 lF T A ML 77 B KR . ‘B foreach fE¥FIE /i cards %4,
NERIKIEA PlayingCard X R ToString Fik. HTHIAER, X
Leog FF 8 — DM RATRF (' \n" ERD &R

public override string ToString()
{

string result = "";
foreach (PlayingCard card in this.cards)

{
result += $"{card.ToString()}\n";

}

return result;

}

#%F| Hand 2K/ AddCardToHand J5i%. %77 ERE NS HdE E KM INE] — Fh
te FETTIEH AN EL TR TE A

public void AddCardToHand(PlayingCard cardDealt)

{ if (this.playingCardCount >= HandSize)
; throw new ArgumentException("Too many cards");
ihis.cards[this.playingCardCount] = cardDealt;
this.playingCardCount++;
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FIRARE B SR IX — IR A W - 3 T i ArgumentException FH (XA
B ZAKEHASKE, BRE—SSETHEE). B0, HEE—D
PlayingCard Xt %) N %] cards $4+ i playingCardCount 25 & 18 E KR 5] AL
B. RE, XPREE 1.

20. TEffR7TREFEHIBZPEIF MainPage.xaml 5, BHE “MRIEMCA%gwmERS"
& O 4T HF MainPage.xaml.cs 304 . iX46/& Card Game & RIS, 7|
dealClick /ji%. H#ifi Deal (KE)IEHK A Z A%, HiEHATEETH try B
M—RELEEFRERTEN &R —%HEE).

21. 7E try Serh iR AR I A -
private void dealClick(object sender, RoutedEventArgs e)

{

try

{

pack = new Pack();

}

catch (Exception ex)

{

J Al
}
ZIEAGE R, RITUOE, Pack BEEAEG T MUK 44, i
TR A TTRIH TS . DE TR EMX AR AI R 4 FRE.

22. FE try A a0 AT D A .
try
{

pack = new Pack();
for (int handNum = ©; handNum < NumHands; handNum++)
{
hands[handNum] = new Hand();
}
}
catch (Exception ex)
{
}
for EH M\ —RIMPEIE 4 FH, IEENIFMEEI2 R hands KA . F—FH
BT R M, TEEMRSE—F.
23. 4 for fEFAANIN LA T AnAE A AR -

try
{
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for (int handNum = ©; handNum < NumHands; handNumi+)

{
hands[handNum] = new Hand();

for (int numCards = ©; numCards < Hand.HandSize; numCards++)

{
PlayingCard cardDealt = pack.DealCardFromPack();

hands [ handNum] . AddCardToHand( cardDealt) ;
}
}
}

catch (Exception ex)

{

}

W E for {§¥ {# A DealCardFromPack J7iEM B EFENLIRE —gKk i, T
AddCardToHand 77 V241X 5K R VR In 2| —Fhi A

. fESNZ for FEFFJE T 7R A0 LA T DR 4D

try
{

for (int handNum = ©; handNum < NumHands; handNum++)
{

}

north.Text = hands[@].ToString();

south.Text = hands[1].ToString();

east.Text = hands[2].ToString();

west.Text = hands[3].ToString();
}

catch (Exception ex)

{
.
i ERIFZ G, ERIRBERE LN CAESD BREG —Fh. XETAKER

Z R north, south, east #ll west. fUHS 4/ hand ff] ToString A iEt& ik
Bt

A E RE—RERK, catch AEBRFHER—MHEE, HERREHN
HIRIEE

A R SRR TPIERE “TFERITRNAIK)” o Card Game & RO HIGEHREHSL
£, HHd Deal. M HIMMEIRS S —F, S FHRMMMZET G L
B, W EFR.



Visual CHMA I B #38 (5 8 #R)

- o
Card Game
North South East West
‘  Two of Diamonds Seven of Diamond Eight of Hearts
S Ten of Spades King of Clubs Eight of Diamonds
Q a Eight of Spades Jack of Diamonds Four of Hearts
ng afSpad@s Six of Clubs | | Six of Hearts Ten of Clubs
Five of Clubs Nine of Clubs Four of Spades Ace of Hearts
Two of Hearts | |SevenofSpades | |Nine of Spades King of Diamonds
AceofClubs | |Nine of Diamonds | | Six of Diamonds Ace of Diamonds
Queen of Clubs Four of Clubs King of Hearts Queen of Diamonc
Eight of Clubs Three of Clubs Jack of Hearts Queen of Hearts
Five of Diamonds Nine of Hearts Four of Diamonds Ten of Diamonds
Three of Diamond: | | Three of Spades Six of Spades Ten of Hearts
Jack of Spades | Three of Hearts Five of Spades Seven of Hearts
Two of Spades | Jack of Clubs Two of Clubs Five of Hearts

[ e e e e
26. FRH#id Deal #H S EH M, §—FHESTL.
27. 3R[A] Visual Studio 3% 1EiEiR .

i &

AEVHR T QR E A A AR R . IR T I S B AL A, Vil
YH P EE, KA NS EEE, URNTTETR B . EHE T a0 fTa)E 2 4
LA BT A “ B A (R HU) .

o IMRABEHEEES T &, H4ELIELT Visual Studio 2015, SRJFHHEESE 11 &.

o IRFHLIIEMEHS Visual Studio 2015, TEEFE M7 | “IBH” . MRE
B “fRAF7 XAEHE, R R RHRFDE .

£ 10 ZRESE

EETRNEBALR, FR—XTHES, ZEL, BET5. &
Bt
bool[] flags;

AR
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R

B | R '

O K 2 S Jo 5 RET new, JEIRTCRMIARAAHR, EHIES P REHRAR
Koo BT

bool[] flags = new bool[10];

VItE W EH TR ERFESHRELLES HRMESIR. =~EIWT:
' bool[] flags = { true, false, true, false };

EHiBAR TR YR &/ Length J&E. RBIINT:
int[] flags = ...;

int noOfElements = flags.Length;

Vi H TR FEHAERM LR, £35S PRI E R TR B
Z5l. 0k, BARSIMNe AR 1 G, Rl
bool initialElement = flags[@];

S Lok &4 e {#F for 5% foreach iEf]. ~EIINT:

bool[] flags = { true, false, true, false };
for (int i = @; i < flags.Length; i++)
{

Console.WriteLine(flags[i]);

}

foreach (bool flag in flags)

L
Console.WriteLine(flag);

}

RLIEZ 2 ¢ RS S B UHRRBAR, 77465 il 5 MR e E 45, A
REL, BHANSS. Flm, UFAEER 454 table:

int [,] table;
table = new int[4,6]

o — 7 17 B PR B 5 7 B KRR T L B,
W F TR RE A MR dtems FEHIM AR T XA

int[][] items;

items = new int[4][];
items[@] = new int[3];
items[1] = new int[1@];
items[2] = new int[4@];
items[3] = new int[25];




LTl

FNME ERSHHE

¥ 3 BiR:

* EFikfkM params X F RBEZEETLK B EL
o Bkt params (4 F Fe object £ AL EE LB FMFHEA
o LERIRASH A 04 ik A R ICT ik A Sk g ik

WERTT AT ERBAE T A, KAUMATREAFK LS, TSR EHSHEE. A%
THI [ 3 SRS N BV A B XCIX b e HR5E,  THI 1) 0 SR i A ) R R 75 58 2 58 S v
HERERA. HERALT G, THEESHEAMBMMK, i BFRAHAN LS
BT REA FIRIRR . A FEREIR T 40T ) I 2 080 SR R X X Ff s 1L o

1.1 [E M £ #H

B RBAER—MEABHERENSELZ R LS, E&NA R SES AT
[F e . CHZ ML EH ) T2 Console.WriteLine, ZEEMEER T LK, Hiffal LA
) EAEBAEME KB SH. LU FRISER T WriteLine J7i%:7E Console Z5H 58 -

class Console

{
public static void WritelLine(Int32 value)
public static void WritelLine(Double value)
public static void WritelLine(Decimal value)
public static void WritelLine(Boolean value)
public static void WriteLine(String value)

}

MSEE WriteLine Fikt) A AR LIFR M System 44 TR & Loy £R, Rk
CHA % . #l4e, FI int W EBMAELFHER Int32 DA%, F9SHNBTL
M ER Fo CHA B 92T £ %

BREHRAH, REHFRAFRIBFAREN. THE, MERETBMOTESEHL
B, MESHEEE, EERESIL “HANL” T, flm, BeBEREHes5ANF2E,
WA ZELT? RAR VIR Console. . WriteLine (I Z A, itEAMAEIREAE
HENSH? WHARBT ! 24, HFHERRTFRS A HEHEESHETENS
o KPR HSEEA A params X7 HESH0).
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AT EESESA AR S, HeREERENAngeS. ©

11.2 ERHEESH

e B G TEABE AL SEEN—AETHRME. —MIEREMEA. Flm,
AT ERIA int EH B/, TS LN Min gETE, REASE— int 54, W
TFHR:

class Util

{
public static int Min(int[] paramList)

{
/1 BRERRAEZEDREE TS5,
// ENHhH ArgumentException F,
/1 BENARIRETT R B RME
if (paramList == null || paramList.lLength == @)

{
throw new ArgumentException("Util.Min: not enough arguments");

}

/1 BEEB RSB SRT R ME
int currentMin = paramList[@];

/] WHEEGR, RERERE—MEH currentMin /)

foreach (int i in paramList)

// $RZFIEL currentMin NI EAEEN currentMin [FI{E
if (i < currentMin)

{

currentMin = i;
}
}

1/ TASERIE currentMin WRBSEF IR IRyME, AR EEEREE

return currentMin;

}
liZE&E ArgumentException 4% #1i& it M ALIRA 4G T A R R kR0,

F Min J7ERIW RS int A& (First 1 second)f) &/ ME AT LLXH S :

int[] array = new int[2];
array[@] = first;

© ¥ SHEHANBASWEAK S ? HLREH, HE “SHEBA" KnHE, R parans X@FHERMNBHASH, T
“YHSH MEMER, BAMM params KEFHHHALBNSH.



206 Visual CHMN T 2|38 (5 8 iR)

array[1] = second;
int min = Util.Min(array);
F Min 75 $0Wr =4 int ZF & (first, second Fil third)f) &/ ME AT LLXFES :

int[] array = new int[3];
array[@] = first;
array[1] = second;
array[2] = third;
int min = Util.Min(array);

AUEH, XAMTR@RTIREERNFTR, BN TR DREHIH
HADRIHFEAENBIEE . 290, ] DR TR B 42 2

int min = Util.Min(new int[] {first, second, third});

EARKR, HREMEAHA, EXMEEER RIIAESER. FRTTRE
6] Min J5¥54%3% M params SR H K — N SHHAH, k% 1FE B 3hAEBIXAE R .

11.2.1 FEEAS A

SHBARFEBR IR LSS Tk BT EXSHEA, B params KT
WS H . Bl T EXMESL R Min J7i%. IXRCE RIS X s B RS SO A -

class Util

{
public static int Min(params int[] paramList)

// EEBRRFGFILART7E 4
}
}

params XEEFX Min VAR Z: AT ER, TMESEEHENBHLS,
T AL OGRS R . Flan, BRI EEREMA RN, TR FEXEES:

int min = Util.Min(first, second);

2 1 2% I SR _E3R TR F E HR N  Bi BOACRD «

int[] array = new int[2];
array[@] = first;
array[1] = second;
int min = Util.Min(array);

PAT ARSI =N B AN e, IR A 1 R R s ) T B O S5 A0

int min = Util.Min(first, second, third);

A Min HR(—MEETRANES, 55— MEE T =MEEMETAER T params 5%
BERE—A Min 7k, FLE, ATERA Min FERAREEHER int £Z. HiFH
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BRI int ESHE, RN int BAH, EHHPERLS, BEHA
Jiik, BERM—ANBASHIELSTE.

B C Ao CHALA R TT44 params MR Ak X stdargh 5044 varargs %69 “ %%

4" M. Java B TAEFH X Ao CH#eY params %48 F 4840149 varargs L.

SHBHTERUTILA.

REEA— AR params K57, NRERTZ4EH0A, UUTRIEARESF:

/] GRiFERR
public static int Min(params int[,] table)

e R HKH params KB FREH kL. params XKEBFARFIEZ LK —H 5,
WS -

// Gk EEE

public static int Min(int[] paramList)

public static int Min(params int[] paramList)

ARFASEBEATEE ref 50 out BIHFF, W TFHIFTR:
/] FRPERERIR

public static int Min(ref params int[] paramList)

public static int Min(out params int[] paramList)

params HHNTR T ERE— IS8 . XBREBNTERBEE 1 SEHE4.
WA R

/] GREERERR
public static int Min(params int[] paramList, int i)

ik params kBRI T params Frik. 2D, WMREE, JRAT I
BB LAEE H S AL T A -

public static int Min(int leftHandSide, int rightHandSide)

public static int Min(params int[] paramList)

VA Min BHAEERAS int SE2, BAEA Min B8 —MRAE. @R EER int
LS(AFELEMESHER), MERE -ARAE. RHESEHESBEANRAE R
—A R BRI . IXHERERE S g 1945 G AT K2 A% .
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11.2.2 £ params object[]

int RASHHAREH, ERFETNEHHAPEBERSEN int 24. HE,
WRESHHEREE, SERBMUAEE, ZEAIMR? CHE LR TR IE. &
HARBEFIXRE—/HE: object RFTHRMIM, HiiFasiEid RMEFHERBRLARZAENK
R ROEAES IR 8 #). WikJ7 IR object KA — NS HEA, ATkl
EREEM object X£F; MFZ, MUESHEBMER, SHRYLTTLUMER, W THIFTR:

class Black

{

public static void Hole(params object [] paramList)

}
A4 % 77 4 K Black . Hole(F& i), B RAEMSESHA ML

o  RHEHEBEMES, XNgwmFEREIEIHKER o 1) object ¥4
Black.Hole();
// i Black .Hole(new object[0]);

o fEinull {ENSES . BRI A, BT Ve null SRyT4E A :
Black.Hole(null);

o BB NEPRIOBA. BALR UL, AT A R i g 138 G B KA -

object[] array = new object[2];
array[@] = "forty two";
array[1] = 42;
Black.Hole(array);

o (EBMARIMMLS, XHLSHIEKET] object Fii+:

Black.Hole("forty two", 42);
// i Black.Hole(new object[]{"forty two", 42});
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 Console.W

LT AT AL T A K e PO T L I
iteLine("Forename: {0}, niddle Initial {1}, Last name: {2}, Age‘{B}"

new object[ai]{'Fname, mi, lname, age});

1123 ERSHHA

PAF 4R LB R 4 0 sum (RIERES k. HEER R EEEER int S5 2
i, ZEREN intiR[E]. Ak, Sum EIREL— params int[1Z2%. ZELIXNSEEAN
PETURE AE R B R Sum ik, ARG &Rz Sum k.

> SERSRRAENSE

1.

2.

118 Visual Studio 2015 Mk G5, iHEBIE.

1T J¥ ParamsArray X H , Z W H iz T “ X & ” X4 & F # Microsoft
Press\VCSBS\Chapter 11\ParamArrays {3 {3

ParamsArray 1 H 7E Progam.cs 1% Program £, HP A EERJLEE LIH
doWork A VEHESE. Sum J7ZdE N B —AN 4k Util ( “utility” BIEIFR)EHFRE
FEEI. ZIWGIEARLG ] ham.

FEfR R 7 BB VR B8 P 4 i ParamsArray Wi H , ¥ “Wm” | “£” .

£ “UNINT I - ParamsArray” XHEHE 6] G A Sy “K” iR, £ “LFK” HEF
i\ Utikes, Bii “%m” .

B J5 260 Utiles 3CfF, FFEERMBITIH . HAaE ParamsArray iy 4 25 6]
B2 328 util.

fE Util K am4 fy Sum B AILFRATT . Sum R EI—/ int, #EZ—/
int EM R SEEA . Sum 7L RHZAR T HEIXFE:
public static int Sum(params int[] paramList)

{
}

LI Sum HIEI S — B RE paramList 2. BT ESERNEBEES, BE
ARER null, AERE KN 0 MM . XPIRIG AR AE LLRAN, B LLBGFHI 7
FRH ArgumentException BH (FRATAES UL, TEKE RN o M+, BE M
ARLiZ% A 0 15?2 AKX FE L T ).

7E Sum 75 A N LA R Ik E 4, paramList 29 null @i ArgumentException.
PAAER) Sum J5ERZAR T HXFE

public static int Sum(params int[] paramList)

{
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if (paramList == null)
{
throw new ArgumentException("Util.Sum: null parameter list");

}
}

7E Sum RIS —MER, EHRAKEN o Bl ArgumentException.
AT B 8 ) BT -

public static int Sum(params int[] paramList)
{

if (paramList == null)

{

throw new ArgumentException("Util.Sum: null parameter list");

}

if (paramList.Length == 0)
{
throw new ArgumentException("Util.Sum: empty parameter list");

}
}

A T X, T PR RS R BT A TR N E] 2. W foreach
BARIA TR ZAM. TE-NRBEERBFPRMGER

fE E—BARRS 5 A B int 228 sumTotal, #J4RILA @.

public static int Sum(params int[] paramList)

{
im;.(paramList.Length == @) |
{ throw new ArgumentException("Util.Sum: empty parameter list");
}
int sumTotal = ©;
}

4 Sum J7¥EANIN Foreach iEA)SKIE [T paramList $2H . 7EFF 44 R B Y
A ITCEKEA R INE] sumTotal b. fFEH¥EKRE, H returniff)iR[E] sumTotal
FIE, B A AR s o

public static int Sum(params int[] paramList)

{

int sumTotal = ©;
foreach (int i in paramList)
{

sumTotal += i;

}

return sumTotal;
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10. HHR AR | “EBRITR” @Y. TERTERAHE.
» AR UtiL.Sum 3%

1.

2,

£ “IRESF A% 2S " & 03T Program.cs JHARFS 4.

£ “RISAM RGBSR @O+, MER dowork J7i%f1// TODO: iR, WANLLTF
B4

Console.WriteLine(Util.Sum(null));
EFE W7 | “TFRPATAERR)” L.
BRFRAERIFZITIFEER S ERHUTHE:

Exception: Util.Sum: null parameter list
XAEESR IR — MR ERA M.
% Enter 45 F2/7, #&[H] Visual Studio 2015,

E “ARESF LA gmiE 5L ” & 144224 dowork (] Console.WriteLine & :
Console.WriteLine(Util.Sum());

XRFARTEBARREM KRS . ST a3 EREFERT B4
wHE R | FHEPITRER)” .
BFFRAERIFIELT, HERHE LRl IR HE:

Exception: Util.Sum: empty parameter list
AR v 1 3 A B R A R
% Enter #4527, iZ[A] Visual Studio 2015.

1% F H X FEE M doWork 5 Console.WriteLine fif FH :
Console.WriteLine(Util.Sum(10, 9, 8, 7, 6, 5, 4, 3, 2, 1));

ERE R | “HFHEBITAER)” w4
AR I IE 1T IR & L3 55.

10. #% Enter £ % A 5. F#25 H3& [B] Visual Studio 2015,

11.3 HERSHHERMAIESH

3 HURR T SOTERRATIES B . NRTEE, RISEEA M 77 MR
WESHHTEMFFEE —ERENESR. R, WEEGERENAR.
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R AESHH T ENAR EESHIIR, A —AEENLS. MiEES
AR ARG, ETTRBATHL, AMEMTRTHEESER EEABRIME. JHERROH
SesE SR A E R AR, WPLE R h g R AR A B BRME

HASEBAN T EMSTAE - E2ERNSEUIR, LA EASHAME.
Besh, JrEkTHER IR E R T 2N LS

WE, WRTEERBUEBHENSH(ESRE 0 1), MERASHEEE. RAEEATE
SiA A NS HER LSS A E R T IES AL

BUGEEER, WRESONERRSHEAH, FfRAt T BRRARRNTESE,
B AE 8 I A 1 S22 RN AN 7 1588 A4 R UL AC RO %, B RS R A IR R B R LEA
—H TR XERE—NEHIDHRITEMHELR

> HESEEAMTIRSH

i

i& [A] Visual Studio 2015 1 f] ParamsArray g 5 &, £ “RIEBANCA%RwER" &
1 & 7% Utiles 301

UL T ¥ A Console.WriteLine i&A) 7 b3 Util 256 Sum 77 #IF 3k

public static int Sum(params int[] paramList)

{
Console.WriteLine("Using parameter list"); // {#HS¥A

}

7E Util 5 E8N Sum i 5 — AN LB XMRAIREN 4 M AERT int SEZ, B
IMEZRR 0. HiEEAMIHME: "Using optional parameters", #RJ5it#H i+
R[E 4 NSEZ . SERJE TSI Fs:

public static int Sum(int paraml = @, int param2 = @, int param3 = @, int param4 = 0)

{
Console.WriteLine("Using optional parameters"); // f#iHin]i&%

int sumTotal = paraml + param2 + param3 + param4;
return sumTotal;

}
£ “RIGA A2 % O 878 Program.cs 3.

£ doWork /7L EREIA S, Bl FiEa):
Console.WriteLine(Util.Sum(2, 4, 6, 8));

B Sum 77k, f£id 44 int 28 ZFEMAILA Sum JTEERPIA B .
R KRR RS THEPITANRR)” RAESRFFEIT AR .
MARFETR, 2E/RTHE:
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10.

11.

12.

13.

Using optional parameters
20

FEABIF, Fikasd AR ARE 4 MATESHRA . XRATTT %
VA A B L AC.

% Enter ##i& [7] Visual Studio.

£ doWork 75 EHCA A Sum 77k iES), MBREE —1E2(8), W FFiR:
Console.WriteLine(Util.Sum(2, 4, 6));

£ R e RE THEIITONRR)” RERFFEITNAER .
MR T, 2SERTHEE:

Using optional parameters
12

G A £ BTSSR A ZRER 4 DTS HAORRA, B A 842 st
PREOTTE AR A e 2 ILRC . BELEZREN AT 15 BRI 3R 2 5051 3R B P A AR 2 18]
HHE, CHomIFSRI G PR RS B AIRRA

% Enter $#i% [A] Visual Studio.

£ doWork J5i%H1, FRKAEEUAA Sum 75 H)E )
Console.WriteLine(Util.Sum(2, 4, 6, 8, 10));

£ W7 FERP RS “TFHEPITAER)” EBRHHEIT N HERF.
NMHBRRFIETE, 2BRUTHE:

Using parameter list
30

RRHE NS H R 7 RBTES B RA TR EEE, BT A% 884K
ARG 2 T F R B S BB R RRAS

#% Enter £8iR [7] Visual Studio.

o

AFRRRE T T S B8R E SO, e RERERBENES. BFET I
i H object KAMSHMM kLB AFARMNEZANSH. RfE, TWET HIFSN
Al FE R S B A AT 36 2 ) P AN J5 VERR A 22 (R it R4

RA B E )T — 8, EHLEIZT Visual Studio 2015, A5 BIIESR 12 %,
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o WMRFEIEMBH Visual Studio 2015, THEFE “CMH” | “iBH” @L. MRF
B “ORAF7 XHIEHE, THEdT “R7 HHRAFHE .

£ 1 ERESE

Bix , Jr, _ BRE
GhER R R OERSRNES | AUhEREIEEE RN SEEA. s, UFRBER
WIERZEREEN bool L5

someType Method(params bool[] flags)
{

}

EHERERERER., ERMEMNES | BFH G EREWR object KRMSHHAM. ~HIWT:
someType Method(params object[] paramList)
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¥ 3 BiF:

Bk A K R ARE K G

1£ /8 new, virtual #= override X4 Fic#|F xR BRFES
1% 7 protected % 4k F FR ) 4k /K B K L5 ) P 64T 37 12

Y BT kA A wk ARG ARAE 1L A

ORI [0 RWIER RS . WRAFRRAEMIIEE, HXERMEEZ R
HIXRIRTEMT, ATk ARER R BERNE T/, XEREFRR—MERN AR
K, BIMHAEESRARKIIEE. Fln, T WEEMTAHR “RT” . MREEFRER
WIRFTL, Wl LEEMTARILEMNEE? flin, A R TRMNS, BEXE
HAMIRFIM AN, HPITARES

XIERHATEL “KRESHF” KR .

121 fra24ex

BEGE R LA AT R “ K7 , EESAIARNBMAERRNER. XH
RET “YRK” —ARFHRAEE L MRFEAERBEHRH2ARABELR, HBIREK
THuRRE . Betldt, RATUEAN R OZEEBET E R, LAk, B-, XFF
“HER” MAFERF BT R AR B RK R

ERFFBT, QAR B 7 0 R B —— R R T KRR KRR B, &
=LA, FniE S MR AR R T FL3h4 . X PR s B A WAL RS EER PR =S,
#RREMFL, AR ---)o (ERE, WEEHEH K MEGAER T, SEEREMER).

B4, wAERRF NS ME#ITEE? — N HERUBFEANTERKE, —4ny
Horse(5), 55— MY Whale(fif) . 84> &0 T LASC I A M0y S 045 194749, Hl404 Horse
SCH Trot(/Mifl), A Whale ZE5CH Swim(BFik). A4, fnfr b o sl 4T A ? 6l
1, Breathe("FEWR)MI SuckleYoung("diFL) &M AN, AZERIA B PRMERE
FRLHROEBE M, BXTLESHEET RANEY, THEXERUUSREEREH
f KR I FL Y, Fil4n Human(A\)F1 Aardvark(+K)%.

fE Cap, AT LUEE KA AR JOX S . D B, AFLRER R T Mamma 12
ZhmRAY, Bridnl AR 408 Mammal (936, FEX B ALsi 3ttt @il 5,

© ¥ “4R” A il EFGETRE—MANAER L
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7 B Horse, Whale, Human F1 Aardvark Z525#5M Mammal 4k & . YR AZIAE
Mammal ) FT A ThiE(Breathe. SuckleYoung %), {Hifn] LA F B4R AL 3% N
EMAERIhEE. i, ALK Horse 578 Trot /7%, A Whale KA HH Swim A%k, 0
REEBN—MNERAMAE@IW Breathe) I TEAR, B RFTEE - MIEBH B
A& 7E Mammal 1.

122 & B 4 %
KT AN R, T AT

class DerivedClass : BaseClass
{
}

DerivedClass(JR4EZ)¥ M BaseClass(FEK) 4k Ak, FLAH o () 7712 BOAIRA K —
4. 1ECH#H, —NEEE R ATFN—DHAKILRIRE Tﬁlﬂkﬁ"ﬁ%ﬁ%ﬂﬁ%’édﬁi
SR, BRIE¥S DerivedClass /= 8]k sealed(tBih &N “HHK" , 20 13 &), BN
A LA#E A F 9iE%:, M DerivedClas JR4: H B IE— R IFIRAEK.

class DerivedSubClass : DerivedClass
{

}

R TH #A R LB R, ATLAMR FiiX A5 B Mammal 26. Breathe FlI
SuckleYoung #& T A Wi AL E A BITh g -

class Mammal

{
public void Breathe()  // W

{

It
public void SuckleYoung() // "HEL

{
}

}

RG] LAE X —F AR ILsY, FHARIE T EZER MBI 7%, Fli:
class Horse : Mammal  // € Horse 4k H Mammal
{

;J(;l;lic void Trot()

{
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}
}

class Whale : Mammal  // & Whale 47K Mammal
{

public void Swim()
{

}
}

& CHEAREZE, A5E2. LRAEXBIBRINE. RAELLALRY. CHEY
WARERBXANE, Java B EE, X2ANRATS, RALEHEA
extends %45,

ERRF A2 Horse M % )5, 718 F X FEA A Trot, Breathe 11 SuckleYoung J5¥2%:

Horse myHorse = new Horse();

myHorse.Trot();
myHorse.Breathe();
myHorse. SuckleYoung() ;

] 2l 7 B2 whale X %, {HiX—IKEEAF 2 Swim, Breathe fll SuckleYoung
Ji1k%. Trot /& Horse 285E W), ANi&EH T Whale.

BEERT #RKRAEMNTE, REMTLEM. FRTLHLEMBRG L% RE, LR
ME R MIR A B — AN,

B A s AR A B £ 4 System.ValueType #9dh £ £, (MHEEMHBMAWLA
% 13F%3, M2iX A & NET Framework % “AFARMMEER” & GEA
ATAFRRG—FER@T, L A S5+ L4428 ValueType £,

12.2.1 8 3] System.Object 3

System.Object K REFTH KM, A LKEERIRAE H System.Object 2. Frlh, C#
RSN Mammal KE S H L TRBREE, EETUEHOXHES):

class Mammal : System.Object

{

}

System.Object [T A L #0 e 4k A SE M) T 5345 )\ Mammal JRAEFI2E(TN Horse
flwhale). #52, 1RE XA RKES HBh4kK System.Object KA IhEE, HPa
& ToString FVECE 2 B IKTR T1Z471), B object # ¥k string AMEE /R



218 Visual CHMAA 1 2|38 (% 8 &)

12.2.2 BHRELMIERR

B T SRBRIRTTE, IREREEHEEREERNIE TR QIENRN, Xy
BUBH & EAG . EFARESRPITEMGL. BF, FrERRESE - MEIES
RIFBA R, FFESSENER—DEIAIER).

YENGF I gRFESERR, IRAERFIME B EPATHIGEN, BiFRH— T ERIEELmIES.
RRAEZ E GRS, ATLA# A base k@7 A ERWIESRS. FTHE—HIF:
class Mammal // Mammal 23k

{
public Mammal(string name) /] ERHHERR
{
}
}
class Horse : Mammal // Horse R
{
public Horse(string name)
: base(name) // ViF Mammal(name)
{
}
}

AEIRA LGSR B A ERIES, WSS B Ehil A R BRI E 45 1)
WM, REASPITIREFRMERIE. B, IR

class Horse : Mammal

{

public Horse(string name)

{
) RE
e
SRR FAR T N LTI

class Horse : Mammal
{
public Horse(string name)
: base()

{
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}

R Mammal A AFLERAIAIESS, BRI % . (B, HIEpTaREMA A3t
BAiESGeE, RAEERA SEMERMGESRNTRT, mFR42850ER K
G RR): ERXMEL T, WRSICHAMEMRKERGIES, MSERRFNER,

12.2.3 Zpot({E

AP R0 AERE T W S B 2 (class) KA B, LARINF{ER new XEFEIEXNR.
AR T CHINERURE 2 HU I dn ey B 1K — R R R AR A A FIR B R . Flan, RIELL
F Mammal. Horse #l Whale 255 X, & X2 Ja MRS 2 IEER:

class Mammal
H

}

class Horse : Mammal
{

}

class Whale : Mammal
{

}

l.k.)r.-se myHorse = new Horse(...);

Whale myWhale = myHorse; /] HER - EEE

SR, SEA] LR —FRR R RIS 4R B RGS W h BE B — )RR, B
TiEa)EE:

Horse myHorse = new Horse(...);
Mammal myMammal = myHorse; // &%, B Mammal £ Horse f(EE

XHLRBETFZHEM. BT A Horse(D)4ER 2 Mammal(WFLE047), Ff ART LA%2 4=
# Horse Xf RIKL: Mammal KAIMAF T . 46K IKE5H B T LLK — A Horse ¥ A%F5E
F A Mammal(Mammal & X T B A ILSMHI3EHE), (EXNZ T —SBSMNIRE, BRIAEHE
INZE| Horse 27 [ 7V E R FBOR R E (B EE R, XFHA — N EKXAPRE]: 1R Mammal
&5 Fl— Horse 5% Whale Xf %, #tRAEVII Mammal K& X777 B . Horse B{
Whale 25 X FUEAIELAM I F7 2 #R A BRI T Mammal 53K 17 i) «
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Horse myHorse = new Horse(...);
Mammal myMammal = myHorse;

myMammal.Breathe(); // ZEANfF&E: Breathe f&Mammal —&4y
myMammal.Trot(); 1/ ZEAFREEE, Trot A2 Mammal 55—

I8 XHMBT AHH L2 — 46K object T #. e/, object £ System.Object
6950 % , PirAT AR H 3£ 8 45 System.Object 47K,

RZWAR, A EEEEN Mammal X R4S Horse 25 &

Mammal myMammal = new myMammal(...);

Horse myHorse = myMammal; // $5i%

XANPRA R L RAFEE, (BidERRFTH Horse # /2 Mammal, {H3FIEff4 Mammal %}
RERSE Horse—Filtn, 4 /) Mammal A] fE/E Whale. FrLA, AEEEEEK Mammal % RIHZS
Horse ZF &, BRAEE#HTAE, #iNi% Mammal fiSE /2 Horse, X MO A Z{EH] as Bt is ##
PERF, B @SR KRB RIETHRISNE 7 &), TOMEH as HIEFFRE myMammal
55— Horse, W%, X myHorseAgain #EATWR(E )5, myHorseAgain 5| A/
Horse Xt % ; 15 myMammal 5| FH /& HAh 25 R ) Mammal, as #E{ERFEE< & Al null.

Horse myHorse = new Horse(...);
Mammal myMammal = myHorse; // myMammal 5|F}—4*Horse

Horse myHorseAgain = myMammal as Horse;  // ifiid —myMammal #fiSZ—/>Horse

Whale myWhale = new Whale();
myMammal = myWhale;

myHorseAgain = myMammal as Horse; // 1Z[E] null - myMammal AN /2 Horse Tfil /& Whale

12.2.4 FHEERHFGE

G FE B P ME I 7 2 — ROPRIRFF AR — DM URF I . AR ISR, SR E RS
HIZE SOTER, EHMTTERA B RS SRREHPERP— RPN LFER . WRE
RAPRAERFEY TR RAHRBLKTE MENSER—MES.

MIE >S5 ehrkst. AUMIPAMEBN LR AL, FENEADEY RiItAL S,
AAE S 7 ik R HIRAAF 69 545 k., L CNMAMRGESL, LA
= AR KR,

IRAE KPR TS R E ) E R B A HREIZEL M A E. B, 4Ll TR,
GmFREERELSHE, 8 Horse. Talk J7iZ:Eaik 7 4k & ) Mammal.Talk 77i%:

class Mammal
i
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public void Talk() /1 BCERTAWEZUAIRTRE talk
{

}
}

class Horse : Mammal
{

public void Talk() // Dol talk AT AR
{

}
}

BRI ARG FIHIEIT, HEMZRX X ES. WRA— LM Horse IRAE, i
H Talk 5, ‘B4 2 A KRR Mammal 2652H0 9 Talk, {Hi% 54 Horse 1] Talk
BaiR T, B CASERR U FH B2 Horse. Talk. KZ A%, BXFEMITTESBARILZIE. B
FZEMA TG B RN R. AT, WREAEHFERANTEREGHRRMESL, Mk
Mammal.Talk 777%, W] LLEARE{ER] new Jcid il PR & -

class Mammal
{

public void Talk()
{

}
}

class Horse : Mammal
{

new public void Talk()
{

}
}

BOXFEER new KT, RBINERE. EME—MERRZRAER. FELE, new
KEFREERN: “RIMEHCETHA, TRABHRET! ”

1225 FERRESE

A AR R A R ST, L System.Object ff) ToString 5 Afl. JiEH
B IR R T RSN BTRAMH, FTUBRITHIEEER System.Object AR
R, EHERMLHTER. {H2, System.Object SILM) ToString /B4 Kl WK IRAEA
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BRI R ? IREXTRESEEHEN TR, XEFRASNENZRFR
FH—H2. BRRE System.Object FLILH ToString MLt FRIHE. EME—REM A
R RS R AR ZRRF RS, Bl "Mammal" 5, "Horse" . X FhiE# B AR BAH AR .
Wa, AHABRE—NBHTER? AT EBXANEE, BNTESMEE.

AR, ToString & —MRIFHIEE, P REP LR EE— DB REHRF SR,
UE#TERRF K. IERRLHERENE. FLE, BARANZEHH
System.Object & X ] ToString /7%, BRE— “HAfF” . EMMER, MiZEECD
SEXHEAN RS E CRAR ToString 77, EE System.Object rAIERIASEHL.
System.Object MR ARRAT WP A—, FAWMREENLKRELAEBCH
ToString Jiik. XHE—3K, Bl KIEHAEFTA X R L ToString, EH E&iR[E
—MNERBEMFERFE,

MR R E S R 5 VR N B (virtual) ik . “ 5 (overriding) 7 i 7 A1 “ B
(hiding) 53" MIXHIMAECLRPLET . EERRER—ANHEHOARFELI, XL EM
HKEE, FONENBERRMERNES, RREARKEAARRPTR. (B2, RBUREEN
BB A ATk, FRSEESMEE, i B REPATE SR RKES . XTE#HTE
E5RAAMREMES: MR EWERR, WEwEATRERE T —eRmERIR.

R J7EH virtual KEFHRC. B, LLR & System.Object [] ToString J5 i€ X:

namespace System

{
class Object

{

public virtual string ToString()
{

}

}
MSEE Java FAAR 2 E, CHrEBlEA.

12.26 BHREERFZ

IRAEZKH override ki@ FEERFKMEHE, MNMREZAFER A — LW, WF
Bl 7 «

class Horse : Mammal
{

public override string ToString()
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{
E:
}
FEIRAER S, FIERIHTSEILAT A base KT T ik B AEA, WTFHR:

public override string ToString()

{
base.ToString();

}

fi£F virtual fil override Xt 75 ¥ 2 &M K 7N (S DM ERIHFENE “EHE
MEEME” ), LA LATEER .

o  EBEETEERE. XFHEE R BT g R R HAMR AT, Ko, EEHE
FREAH, FANEAFRETECHRATENRPSEG. B, E5HFETH
protected K8 FSEIFTIEA “ A7 REM, HFHESHLTF .

o EFEMESHENZERLATLS—B. LAREHRNLIR,. HEKSHER
/AR, BRT A, WATTERLAUR BIAR R HKA.

o REESEAE. AERMEE TS SRR R, RIS
B, AR R T RS

o MRIREXRTH override XBFEMNE, RTARETEASE, MERBS
Ho RN, BOAMBERTETELRMA—ANTE, ZHERRETI 5EE
TR . AR, X218 g i B & 5 FRZ T A 2 Rl k& 1 1R 44 77 i -
RT3, ATEAMEF new KRB FHRE S .

o EESZERAMMAESZE, TERERPHES. AW, AR virtual X
REBEE AR BT AETT .
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class Horse : Mammal

{
public override string GetTypeName()
f ‘
return "This is a horse”; // XRL
I
I
class Whale : Mammal
4
public override string GetTypeName ()
i
return "This is a whale"; // iXRfi
b
I
class Aardvark : Mammal
{
}

HANAEEZE2&: % —, Horse f= Whale % 49 GetTypeName 7 i%1& /1 T override
*(4EF; %=, Aardvark £XA GetTypeName 7 i%.

IR AT A D

Mammal myMammal;

Horse myHorse = new Horse(...);

Whale myWhale = new Whale(...);
Aardvark myAardvark = new Aardvark(...);

myMammal = myHorse;
Console.WriteLine(myMammal.GetTypeName());
myMammal = myWhale;
Console.WritelLine(myMammal.GetTypeName());
myMammal = myAardvark;
Console.WritelLine(myMammal.GetTypeName());

ZARFl# Console.WriteLine i & » flirh it 4? WA @A, EIARAITH “This
is a mammal”, [ 4% /A~i5 &) AR myMammal & & E A GetTypeName 7 %, @ myMammal
A& —/~Mammal, 2%, FE%—HEILT, myMammal 55 523 —A~ Horse 4 3| i (ZFTvA A
#345—/ Horse Ik Marrimal %, A A Horse £k 4 f Mammal £——Fi# Horse #f&
Mammal) . & F GetTypeName #% & X A% JE 7 i, FfvA “iE 478t ” H| bF & A A
Horse.GetTypeName 7 %, Msti& &) LIF4TFP 492 “This is a horse.”F 444 Z 4 4iE
JlF % =4 Console.WritelLine 4], E4THPH &“This is a whale.”, % =AE4 4
Aardvark & % E A Console.WriteLine, {2 F Aardvark £X# GetTypeName 7 i%,
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Ffrm%ﬁﬂ Mamal—ﬂ&ﬁ&m&ﬁ:ﬁ-, ﬁ@$%$'°rhls is a mamal

-'37#-*#&‘1%‘3 #ﬁﬁf&%.h?xﬂﬁ] JFFJ#JZ'% ii’ﬁk:‘f ¥ ’Mi" ’(Polymorphlsm),
CHFEELHA “ SHH 549" (many form).

12.2.7 IERESZRIFEVIIE]

public Ml private <8 FACFRA i A AT U5 A4 28H9 A 3L (public)F BN ]
BNV, TRKAA (private) BT L RAEHEEH H Vi .

MR R RICLHE R A, XFMRImE VRTS8 T . B2, FLEMNEH T
FEF RESEFMR, IOCHIEMBRA TR 08! SRREAFRMRERE —EMNEE)
X, EIRERKHERZ A, HEFE—FRNTEFENXR. @FHELTFELIRAE
KA KR A, RN PHIEARR T4 & B REWBI V5 . X ke BAE
protected(%Z fR4) i FARIC AL 7 -

o WRAKAIRAEHRKB, BAEVIH B KIZEFRA. MR H, EIREXAS, B
HSZ AR R R SEBR AR A 3L .

o WRRKANNEBIRE, #MAREVIF B HIZRIPKA. MRV, AP, B
SEARY B S BR AL B -

CHAAVFRZFF I B Bl T E MBS O R . (B R B0l X R AR R A 2
REMERAE 7B, RELNLENATRERS . ALFEBIR T HENE, BAXNHTAE
P #REE e, A2 PREIH T A 7B . IR T BLRARYERF T MG A P BT R
ZRPFE), ElTRZEPFBAEIRER D LIRRAILTFB, FrElXAHRER T RE
HIRAEFBIR .

MSEE RIUREEAFTEIZRIPOEERT, REZGRELLRE. SRPGEERR
T2k R B R 4 A G AEAT R A K o AR 7 9]

PATFZR21 5 ST —7N 81 B 26 2 R 45 0 SR B ARA [F) K Y ) 38 i T A (vehicle). ZE5E X
%7 Vehicle (13K 4 K Airplane Fl Car (IJRA2K. EFE Vehicle e X HANEH
J7i%: StartEngine 1 StopEngine. EFEHMRALXPIRMENRFENTE. BEEN
Vehicle KR INKE 7% Drive, FEAER MRS H 8 5% 77 % I BRIASE I .

> BIIERBREN
1. 15 Microsoft Visual Studio 2015 k&3 , EXBINE.

2. 4TJF Vehicles TiH, BALF “3CFS” X% T 7\Microsoft Press\VCSBS\Chapter
12\Vehicles F 3 % .

Vehicles Tl H 7% Program.cs X, EE X T Program %, HA&F IRTZ+
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H L3 i Main F1 doWork 77V

R REBEREHEB AT Vehicles TH, &8 “Wn” | “2K” KT “W%
I3 - Vehicles” Xf iHHE .

16 “URINFTIN - Vehicles” XIEHEH, IUEHEIEHKERE T “H” Hik. £ “4
R CAHES#H N Vehicle.cs, H.d5 “¥m” .

BEj5 <A1 % Vehicle.cs, FEEHMBITH. “MRIEMIALHRER GO ERX
AR ZE . X5 2 H R Vehicle 2K5E 3.

4 Vehicle 2K¥¥1N StartEngine( @l 5| %) StopEngine(f5 1k 5] %) 5%, 4nbh
TR AR s -

class Vehicle

{
public void StartEngine(string noiseToMakeWhenStarting)

{
Console.WriteLine($"Starting engine: {noiseToMakeWhenStarting}");

}

public void StopEngine(string noiseToMakeWhenStopping)

{
Console.WriteLine($"Stopping engine: {noiseToMakeWhenStopping}");

}
}

Vehicle HIFTA IRELH 4k AKX A Tri%. noiseToMakeWhenStarting(& i}
K H 3% ) noiseToMakeWhenStopping ({5 1L & H k55 ) 2 $i ) B %o 14 b
FKAHATE TEARUHAR, XA BT LUE KA RS AHE LK = AE TR .

£ “TiH” FRFERE BnR” .
BEJE 2R B “A NI - Vehicles” XF1&AHE.
1E “ZFR” CAHEHHIN Airplane.cs, Hdi “Win” .

B JE 2ETE P —ANFcE, K aE 4R Alrplane( KK E AR, XA
MHFRIABRSE AR SCA g A" & O B

e “RISRCAGIES" & O HE Airplane K#)5E X, fEEEM Vehicle 3£
JRAE, WOk B 43 BT 7R -

class Airplane : Vehicle

{
}

£ Airplane 2N TakeOFF(E )M Land(E R v, 0 imE AR S B 7«

class Airplane : Vehicle
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10.

il

12,

13.

14.

15:

{
public void TakeOff()

{
Console.WriteLine("Taking off");

}

public void Land()

{
Console.WriteLine("Landing");

}
}

£ “TiH” FRFIERE “BNRK” w2,
b5 2 R B “PIET I - Vehicles” XFEHE
£ “ZFK” HEFHA Car.cs, Hii “Bm” .

Bl JE S AETH s — N, KA E 2N Car(RE)NE B K. XA SCFR
WA “NIEMCAgES” & H+ I

£ “RIEMCAgE S & O P B Car KHE X, fEEEM Vehicle KIRE,
G A B 43 s -

class Car : Vehicle
{
}

“H Car 287N Accelerate(HiE) 1 Brake(R %) 77, tnhnkH B4R AS BT 7 «

class Car : Vehicle

{
public void Accelerate()

{
Console.WriteLine("Accelerating”);

}

public void Brake()

{
Console.WriteLine("Braking");

}
}

e “ARBS A A gwAR A" & O+ B8 Vehicle.cs IR 2 .

A Vehicle KN4 Drive (T IX(FTA OB T RAAT LA “Hh” ), WMPAF
AR F AR TR -

class Vehicle

1

public virtual void Drive()
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16.

1.

18.

19

{
Console.WriteLine("Default implementation of the Drive method");
}
}

£ “AEMCAgEER” & O+ E7R Program.cs 3.

£ doWork J i lFR// TODO: 3%, BI& Airplane KRS, Bl —IRKiTkK
Rz A, W

static void doWork()

{
Console.WriteLine("Journey by airplane:");
Airplane myPlane = new Airplane();
myPlane.StartEngine("Contact™);
myPlane.TakeOff();
myPlane.Drive();
myPlane.Land();
myPlane.StopEngine("Whirr");

}

£ doWork 7 ERIA i N HIARES Z J& » ¥ 0 A R Ik ()8 A sk B & Car 28/ SE ) 3
WRFL 7

static void doWork()

{

Console.WriteLine("\nJourney by car:");
Car myCar = new Car();
myCar.StartEngine("Brm brm");
myCar.Accelerate();
myCar.Drive();
myCar.Brake();
myCar.StopEngine("Phut phut");

}

£ R HRPERFE “THEIITAHEK)” L.
BIE AR Pl i At B RAR U K HLAUTF E A FB BL W BT

ourney by airplane:
[@Starting engine: Contact
| aking of
Default implementation of the Drive method
anding
Stopping engine: Whirr

ourney by car:

Starting engine: Brm brm

'ccelerating

Default implementation of the Drive method
Braking

Stopping engine: Phut phut

Press any key to continue . . .

EE, WMZET AGRL AR E)E 2R Drive XNETT LRI ERIASEEL,
E RN H AT A XA Tk
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20. ¥ Enter 8N HFER, iR [\ Visual Studio 2015,

21. 1 “IRISAISCAYwEESS” & O E/s Airplane 28, 7E Airplane 8 E 5 Drive
Tk, WRAs:

class Airplane : Vehicle

{

public override void Drive()

{
Console.WriteLine("Flying");

}
}

liBE&E #H override &, “Hiiis” AR TTAGES . MF|EFik#F Drive
7 7%, Visual Studio & f #hEANF ik 4K, H A sh4EAiE4) %A F base.Drive
Fik., deREAXMEL, wHR A SHRMeiES, K4IREE,

22. 1E “ARUIBFCAGHELR" FER Car K, 7F Car K EE Drive 7%, W THiR:

class Car : Vehicle

{

public override void Drive()

{
Console.WriteLine("Motoring");

}
}

23 fE “VIR” HHEFBE TIHEIITRRR)” #4.

R, AR EE AP, E£NHEFM Drive 774, Airplane MRIALE
R Flying, Tfi Car Xt H£& BRI K Motoring. “in FEIFIR.

: Whivre

e: Brm brm

Btopping engine: Phut phut
@Press any key to continue . . .
|

24. % Enter #< AN FHFEF, &\ Visual Studio 2015,

25. f£ “HASAC A ds” H B~ Program.cs 3L,

@ #yE: flying & KHLH drive 773X, motoring £ ZE M drive 77 Rio
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26. K5 LA IR EE A AR N 2] doWork 77K

static void doWork ()

{

Console.WriteLine ("\nTesting polymorphism"); // MHX&AM:
Vehicle v = myCar;

v.Drive () ;

v = myPlane;

v.Drive() ;

}

EIRARFL IR 77 Drive 2 &M . RE%ik—4 Vehicle ZF& 5| FH—4> Car X}
ROXRZAR, FAFA Car #i#2 Vehicle), A5 Vehicle Z & Drive
Tk EJEWANER]LLE Vehicle 8 & 5| Fi—> Airplane X %, [FIF£AH Drive.

27. & “RR” ERPIEE THEPITAERR)” @2

T BT, EEfEEOS, A Es i S MR —8, REERELITT:

Testing polymorphism
Motoring
Flying

: ;)
Btopping engine: Phut phut

esting polymorphism

otoring

Flying

Press any key to continue . . .

Drive &M 1%, ALl “IBATHS” (TAS R4 FE28 )2 ah 7 A Wt S22 8 F WA R A 1Y
Drive, X HZFE 5| M E X RERRE . H—MIEHL, Vehicle BESF|IH—4
Car, FrLAiH Car.Drive 7. & —FhiEH, Vehicle ZF& 5| H—/> Airplane,
LA B Airplane.Drive 7572,

28. 1% Enter #% N FHFEFF, iR [A] Visual Studio 2015,

12.3 BRI RAIE

ARAEIRIRR, VFMN—DRIRE 73— DRRY RRIITIRE. ERNN THRMFNAT
A, BEFA—ERRETR, RHETEREY AR, SRR wIA (RS R %

Blan, fREZER int KEGEMFIIRE, Hin—/ 424 Negate 1777, BiREIZATE
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MR E . BRAERT AR — TR RIRERF(RBIXHERE, HIEEAEEE. Ak,
—ANIMERE U AY NegInt32, ik'E M System.Int32 JR4(int & System.Int32 5
£), TEJRAFEH NN Negate ¥

class NegInt32 : System.Int32 // HliXFES!

{
public int Negate()
{
¥

}

NegInt32 Fif b N 4k7& System.Int32 KA HFTA ThEE, N E S H) Negate 7%,
BEEFUTHATIAERER, XESRITAER.

o  HAEHIES NegInt32 KR, FIREHTIAM int BE, MULITKEA int
A B 58 B R NegInt32 255,

e System.Int32 REMMARE, MEHRAREYAKN.
XIERY RITER UK B & FHInH%.

Y RAZEARVFEMB ST ERY RIA NRB(TREERSE ). 5| AT RREH
£ €I RS E R

VRFTEERSETEX, B RORRBIRFENE —ANSH, B0
this Xf¥. FEIRAR T WA int 88525 Negate 7 8 77

static class Util

{
public static int Negate(this int i)
{
return -i;
}
}

EEEEKRA AFE, BiFiE: ERHTA Negate HIEKNSHIIINT this Xy
TERTR, ARAXR—AY BRIk 74, this B int, R\YTRER int KE,

EAY B R FEiE util K NERR(nA L2, Hin—/ using i&4], #&%E Util
KFFERI 425 6), SRJEH AT LA S mid SR E F A, T FR:

int x = 591;
Console.WriteLine($"x.Negate {x.Negate()}");

HERE, W Negate G R AR T E S A util 2. CHowi%as B3I L aT7ElE A
TR RS, RS EREE XWFAY Bk, b, &R util.Negate J7
%, ¥ int HIEASBULE, XM URTHKEEEERERN. BIXFEERR T HTIEE
SRR T B i 7 3L
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int x = 591;
Console.WriteLine($"x.Negate {Util.Negate(x)}");

PLRZ 1R int 8B INY B i, RovE% int AR5 H(E Mtk (base 10)F;
e i L At 33 i

> gmERonE

1

7f Visual Studio 2015 3T FF ExtensionMethod Wi H , E AT “3C#Y” 43 THI
\Microsoft Press\VCSBS\Chapter 12\ExtensionMethod L4 1.,

£ “ARISFNCAYmiE 2" 4TI Util.es X1

YA EAS Util, %K T Extensions €7 Z50E, HEIEH, RE—%//
TODO: JE k. idfE, REeERSETE T BAE.

MHIBRVERIEAE Util Kep AR A 3LER A 777k ConvertToBase. J7iZR3RELH NS
¥ —A R int S04, M this XBFIERME, RFZFER int KA
B, BoASKELEN int 2%, 4N baseToConvertTo. J7i%kiI{E &
¥ i AR baseToConvertTo fi & it H]. VEMNIRE—A int, Hrf
A8 Wb 1 ME .

ConvertToBase /7 VIl 7E R iZA% T M IX FF

static class Util

{
public static int ConvertToBase(this int i, int baseToConvertTo)

{
}
}

£ ConvertToBase /7y ¥ il if iEA) KK & baseToConvertTo 4 [I{H & R /E
2~10 2 [ o i HH 1% Bl , A4 3] 1 AN e T 5E LAE 1 . iR baseToConvertTo
B e E, sl ArgumentException R, FHLEWB LHHEE.
ConvertToBase /7y HILTE R iZ AR T MHIXFF:

public static int ConvertToBase(this int i, int baseToConvertTo)

{
if (baseToConvertTo < 2 || baseToConvertTo > 10)

throw new ArgumentException("Value cannot be converted to base " +
baseToConvertTo.ToString());

}

7E ConvertToBase 75, 7E#lH ArgumentException (&) J&, @inEL TN
FIER) . XA SEEL T — A O 50 4 B4 B A ) e 8 RO AN [ F i A«
(5.4 FEBR T XANEIER —ARAS, Aid 24025 30 ) e e ple  \ gk . )

public static int ConvertToBase(this int i, int baseToConvertTo)

{
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int result = ©;
int iterations = ©;

do
{
int nextDigit = i % baseToConvertTo;
i /= baseToConvertTo;
result += nextDigit * (int)Math.Pow(10, iterations);
iterations++;
}

while (i != @);

return result;

}
£ “RIM AR 8K Program.cs (.

FESCAFTTER ) using System; i &) 5 A0 LA T &4 :
using Extensions;

ZiRAE A util KM 4 R T EBEAMERE. AENi%iES), Program.cs 3/
i “EHAN” ¥R J7i: ConvertToBase.

7E Program 2[f) doWork 77 #s i LA T AN BB Ak B 4e// TODO: iEH%:
static void doWork()

{
int x = 591;
for (int i = 2; i <= 10; i++)
{

Console.WriteLine($"{x} in base {i} is {x.ConvertToBase(i)}");
}
}

FRAL AR int 258 x FF 8 N SOL(AT 45 E A MR AT B B ). RE, K15
F for fE¥4T EPME 591 1 2~10 i#tiil|3R/~ . &, 7E Console.WriteLine iA)H,
—HEA x Z A A(), “ERERM” SB35 MY ik ConvertToBase.

class Program
{ g 18]
static void doWork()
{
int x = 591;
for(int i=2;i<=10;i++)
{

Console.WriteLine($"{x} in base {i} is {x.ConvertToBase(i)}");

} © CompareTo
} =Y ConvertToBuse
@ Equals
EAL | @ GetHashCode
static void Main() @ GetType
{ @ GetTypeCode

try @ ToString

{
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9. 7E “RIA” HBEPIER THERITAER)” @< RIERF S BN 591 A
PR R, W ERTR.

591 in base 2 is 1001001111 -
591 in base 3 is 210220 L]
591 in base 4 is 21033

591 in base 5 is 4331

591 in base 6 is 2423

581 in base 7 is 1563

591 in base 8 is 1117

591 in base 9 is 726

591 in base 10 is 591

SR EARE. . . o

10. % Enter #8552 & [A] Visual Studio 2015.

I\ ]
A FE PR T G {4k R R 2 R B IRGE K, BIFEN ZERAR T el 85 4k A& 1) 75
HELBEHEE. Ao, EBIR T W AIAE LR NT B iik.
o MBFEYLEFEI T —F, HLKLZEIT Visual Studio 2015, R/EHEEE 13 &,

o INREFAEIAERIEL Visual Studio 2015, HHERE M7 | “IBH” &4 . WERE
B “fR7E” FHEHE, WEaE CR” HHEETHE.

£ 12FRESFE

MEER B ERIRAE AR AL, FIRESMERLTR. ~EIWTF:
class Derived : Base
{
}

FEYRAE A6 25 P 1 A 236 28 i base K7 ARG, RUVDERSH. =HITT:

class Derived : Base
{

public Derived(int x) : base(x)
{

}
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4R

Bz

ate

P RE T

A ERE R virtual e E. RENT:

class Mammal
{

public virtual void Breathe()
{
}

}

FEIRAE R E G HRM Ty ik

FEYRAEZ A B 7 ] override KBS . RN T

class Whale : Mammal
{

public override void Breathe()
{
}

}

PR E XY RITHE

EFRASLRPRMBS AL E. FENEASHLAREY
BRIZER, T E LA this XEFERNIE. REWMTF:

static class Util
{
public static int Negate(this int i)
{
return -i;
}
I




F13EF fIEEOME MR

FIBHF:

RAET RIER F S L foih ) £ A
BEMREF EHE D

Wit g £

AR K P AHIGE R ) E A

1% R sealed X4t F & A —/ £ RALRA AT

MR RARIBARRIPLE], (BARRIEIRAKZ AR EMNEOS K. BEOSETEMNR
POEREE: B RRME T AN D4k AR KR AR Btk L T AR . (ERRED, TR AR/
8644 W] AR5 2 (0 B A SE B e R 4

MR RAEVFZ T EAMBE OAEEL, RREENT U SAMEMEIE. R, LR
KU LT IEAR R N TR, R NSRRI KRB AEL B 77 RSEPR LT . il
RRGHSEOMEMEH, SNSRI 7 —TORMENRAR, RTFWEAY RK%H
FEMEZR, ATRRX AT VIR .

131 I R ¥ O

BREEE X —PMHERFESRESE LS. BREREARRE, ERta
N RetrieveInOrder )75 i%, oM FFEFRESE S X SBRORIGTF RIS R (8
HHARRFERHENE, BOARESI RIS TR B, WRESBENT F&/H T3t
R FRFF), EERARTE T EHLEHEF N3 RFATHF . WRESBFHRREE
M R(ECEH), o PAREEF T3 RBEATHT

5B XA I ARG S RE A X RBBI (W REZE W LU KR LR, FrileE
SCB HEAFE e 5 5 R ATHERR . IR AR, TR — ANk, 3t R AR
AEERB N SATHF ? WNRITAE, XA A EAL T 12 FHGRE ToString &,
AT LUEE 7 B — AN IR AE KB B B ok v . (2 B AT AL IF A RIXAER . RS
KMEENXTRZ (6, BEEAFEEMEROYRLR, LB ERHLARK. 7408
—F, EHERERRERZ: £8P0 ROHEF 5 RT3 R A& KR, mA
RERTHEE. bl EFE R ZRIEES PRI X REL IR — AT LS M
RetrieveInOrder J57 ik FH HI 5 %, CASEEUXT SFAH B ELEL, #i4n FE ) CompareTo J7ik:

int CompareTo(object obj)

// TR this SHEET obj, #IREl
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// W this L6l T obj, HtREK<e
// W this IHIKT obj, HiR[E>0

}

AE M EOCREEXANHE, e RELU T ZEONEAF ZEEE. XHE—K,
O AR S T — 0 Wil (contract). LI T#A G (T T HUE), BOWIM)#BELRIESR
B8 THEOFEEMST . ZAPEIRIERT LUOAES R T A X RiAR CompareTo J5
&, FEReENE T HT

AN, ATELEIEMKE “what” (FH4)H “how” (BEAMOXAIF. #EOEE “F
Ha”, WERTENAR. BEREMNSH. ETAE “BEa” , & RTERED
e, WAREOFROGE. #OMAE 7 RERUATIRE, EARMRIIEEINFALI.

13.1.1 ENXEO

5B SCEE O RIGE KAREL, R2{# A interface M A& class Xkit7 ., FEHEOTKBYE
KT REWHTE, RER R TR (LA U A& (public, private fl
protected #iARTLAF). H4h, BOFFIHEREAELIE, ENREEH. SHEON
P BB H CRISEI . BT, FEFEARESERR— 25 . FTHE—4FF:

interface IComparable

{
int CompareTo(object obj);
}

[B387R Microsoft NET Framework X450 £ AKX B R/ I Fk, INAHER S
FHL T AL CAP IR E — R EA. WML —E, System &4 T 214 Lik
RALRG £ 69 ARAEZ LT IComparable 311,

B OASAEFTEIE: AT LR B D EInF B RAA A7),

13.1.2 IO

AT EBEND, FESPRREMNEOSR, HLIREORENLIBLE. IR
HIER) “4kA&” —BREE—F, THNRAERMESHBIIE, 8 4K0 KR
Elid. R, BRAAGRMEWIRE, EEMRTCISEHEORNAED “4K” ).

filtn, fBEEE X 12 FHE K Mammal(FLah40) 2 kG5, (8E K BT R 2L20
VIR 7 NumberofLegs(BREO M /7%, BiRE—A int {, #EH—FWIAYHE L%
BR. Ak, ®TELE X —4 ILandBound(land bound 2 &)L, HEHPEE FHIX
AN T
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interface ILandBound

{
int NumberOfLegs();

}

SRJE P LAFE Horse(Th)R e SEELiZR 1, BAARLR MDA, FoAEOE XA
ERPELIU(AH] R H —1 NumberOfLegs J5i%):

class Horse : ILandBound

{
public int NumberLegs()
{
return 4; // G 4 %@

}
}

SEPLEE LI, W BURIEAAN 7 40 52 4 DT AE et R A B 11 7712, ELAACRIE LL R SIS
o FELRLEERR LI,
o FHSH(EIE ref fil out @ M) E 5 4 ILAL.,

o MATSEBMEBEOMPA T EHMLAEA public AIV; . EanREHEBEOL
BL(RPSCHART B N O A AT, MHJG 2RE), TUANRLZ A TSR Ny AT -

EOKE XML EEMER, RETERF.

[#487% Microsoft Visual Studio IDE #6804k EHE D Fik, “ERNE0” FAHED L
X FNF EEBRAR. RRFRABLGRBAAAR, BERFMEH% +
AR BAROE

— /N PLAFE I —/N 24k A& 1 [R) i SE B 1 . FEIXFPE I T, CHAME Java FRHEE A OG5
F as RXAEEMBEO. HR, CHBRIBMNERX . BAERELSL, HEES, BES
B4, Fl, FElEX Horse M Mammal 47&, [EIA}SZIE ILandBound $:11:

interface ILandBound
{

}

class Mammal
{

}

class Horse : Mammal, ILandBound
{

}
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M&EE —A 40 (InterfaceA)T vAM % —A 32 0 (InterfaceB)4 K. XAR R kA4
Oy R ARASAK, EAFF, £I InterfaceA ¢ ERLEMLMERANED

13.1.3 BERORIIAE

MR B RS FHIRAERM R —F, BEOTEWRESI LI T ZEOMEAER. #l
i1, ILandBound ZF & fE5| A Horse Xf %, WI'F Fin:

Horse myHorse = new Horse(...);
ILandBound iMyHorse = myHorse; // &%

REXHESRENFE SE VMY . RZMAR, TEEEEK ILandBound Xf
FIRL Horse o i, [RAEJedb Tomml RN, IFEWsL5|FH—1 Horse X R, MAZ
HAhSFSEH T ILandBound 2 L2,

I R 5| A R — T A B IRR . BN AE I SO R3S [ 25 8 (1)
25— BRI TR ERE N . i, LLF FindLandSpeed 75 i Al R BT SE B T
ILandBound £ [1{I5C 5

int FindLandSpeed(ILandBound landBoundMammal)
f

}

Al F is FEAERFIQIEX SR SCH T 48 3 O ) — AR LB, 25— KB B ZIRE R~
FRE, LYUNHAEHENERRTRAGHRELRE. BRTEHTEMEH, BLEMATEO.
B, ARG E myHorse B A LI T IlandBound #: 0, WREMILEME —4
ILandBound X & .

if (myHorse is ILandBound)

{
ILandBound ilLandBoundAnimal = myHorse;

}
EE, BEgEOS AN SR, RE@EdEOn A ES RS .

1314 ERAZMEO

—AREZREEA—MEE, ETUSHEEAROED . FRUHLHIZE L 07 B
HIBT A Tr ik

GRERELIZMNMED, BOELUESSR. MELREN—NERYEK, a0
BEERERZEFIW. filtn, HECEX T — I6razable(FLf)#: M, B4 ChewGrass('H
BE) A, ERTE ERASMEESLI H S/ ChewGrass Fik. TEXFER T, ATLME
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THIXFEE X Horse 2, ‘B F ] Mammal 2&#£35, il ILandBound 1 IGrazable & Horse
EPMBAEEOD.

class Horse : Mammal, ILandBound, IGrazable
{

}

13.1.5 ERSIMEO

AT A T R Ba R Se B4 1 . 71 ILandBound # [1 /1 Horse XIS (0 F Frs), &
4R Horse 255CH T ILandBound #17, {H7F Horse 25[f) NumberOfLegs 77 iAHISEELH, &F
AEAA] H 77 %8B & ILandBound 43 1) —# 43 «

interface ILandBound

{
int NumberOfLegs();

}

class Horse : ILandBound
{

public int NumberOfLegs()

‘G
return 4;  // 54 4 %Ak

}
}

IXTE MR LB AL AR ), (B 4nSR Horse RSEHL 7 2 MR OWE? A 4 RERTIEZ A
BEORERATE, BARXEIETTRAASRNIEL. fln, REELASEZRMAEL.
— WAIRIMRAT 7T LARE S VAP B, BREFRAJL “357 (legs)’. BRRBGILL R DR T
JU“¥” , WM T XA E %A

interface IJourney

{
int NumberOflegs(); // Hiffifi(leg)%k

}

BAE, WRFE Horse R SLHIIXANMEN, B RKAE A B E:

class Horse : ILandBound, IJourney
{

public int NumberOflLegs()

@ #F: FERIEP, FH “leg” T EMBEEN—#2. tbin “thelastlegofatrip” (MiTRE—¥) . EREANEM “K”
ReF—MA, AERT ESEEOR R,
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{

return 4;

}
}

e &%, BIKREDH 4 KR, ERENER T 4 HE? £ CHER, MEERMAL
! BB T, CARX 3 T7iESC AR O, BT LASEPRR A — AN EsEBl T/ M0 .

HT R, RSB TELINEBMED, MiZERALRED, N, B
LI EWR FBAED, WFFR

class Horse : ILandBound, IJourney

{

int ILandBound.NumberOflLegs()
{

return 4;

}

int IJourney.NumberOfLegs()
{

return 3;

}
}

BAERT LIS R E X DA 4 5%B8, SHER T 3 .

BT AFEGRMEDZATNE, LREEEER - ANBEHENBRKSEE: HEEE
F public #rid. WRTER R XEE DL —3H0, MAR N EREV MBI, XiE
A — A S, EAREPEE— Horse 258, A NumberOfLegs 77 i:#AGE]
T EREE, FRAENESAT . BANTEN T Horse KRR E K. XMNEIHRZ
EFR . R R Horse 257 19), FB4 LA FACRE 48 F W —/——ILandBound #
f)? & IJourney 1?2

Horse horse = new Horse();

int legs = horse.NumberOfLegs(); // HATRHEE

WA, BAViXLETER? & REE T LHEEOKS| H Horse XF R, W0F Fix:
Horse horse = new Horse();

IJourney journeyHorse = horse;

int legsInJourney = journeyHorse.NumberOflLegs();
ILandBound landBoundHorse = horse;

int legsOnHorse = landBoundHorse.NumberOflLegs();

B2WREEALIHED.
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13.1.6 $ZEORIPR

FEIREE O AGE A AT L. X AEIRE DAL ABRE] .

ARerERE O b UEMFR, BFEHSTER. FERAR LR HKSKIT .
AREFERE O rh & SUEMAIE SR . ISP R REGS WK LI .

AREFERE O b g SUEFTHTIG 2% . Frigas & A T MEEBON R LFIRER, #
HZHE 14 &,

ANBERAEAT 7248 E VI EMBRRT . 8 DOFTE iR RO AT
AREERE O P IRB M ARG ImMEE. 450, KeFhEEn).

BR—MEOGRMNA—MEOGYK, HARFNGEHEGER. SHMEEHL
W MPEAVFEONENIGR, MadALH.

13.1.7 EXFEREO

PAFER310 E A SE A AN D, BIR—AMERK2EREEK—8r. #0448
IDraw fl IColor, ZEjE USEPLXM/MECIMIZK . MARHEE LT REFE B AR — N EA L
LER. (EfRAVERR LB, XARBARE —FiEft. )

IDraw 1% X T AR TTi% .

SetLocation R ¥FHEEMARIEE AR L1 XY 445,
Draw fE SetLocation J7ik¥E &ML B LR AR .

IColor M EX T LA T Hik.

SetColor RVFREMRMBIt. MREEAM LRLN, ©aUXMEE LI

#n 5 Microsoft Visual Studio 2015 & Bz, HERBINE .

17 Drawing Wi H, BT “30R4” 0443 T H\Microsoft Press\VCSBS\Chapter
13\Drawing T 343 .

Drawing i B /& BN R, & 44 DrawingPad (& 4. &4+ & EffAE
# drawingCanvas. ¥ FH X~ & 44 A0 i A AR .

TEMRR )T ARG TS ik Drawing T H . A “TiH” SERAESFE “TINHH”
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10.

Bfi 5 & B “#R T - Drawing” X i5HE.

FE “WIMFTIN - Drawing” XFEHEA M &% By Visual C#, P “A5”7 .
FE EiEE “BO” BiR. £ “A5K” XAEPHA Draw.cs, B “Wm” .

Visual Studio 28% IDraw.cs X, FFEEHFMB|BE +. “RIEMN XA GBS
241 7F IDraw.cs XX, EIAERLDNT:

using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;
using System.Threading.Tasks;

namespace Drawing

{

interface IDraw

{
}
}

£ IDraw.cs A TIEBHIFIR P AL T using 54
using Windows.UI.Xaml.Controls;

BEEZEOHS S5 H canvas . X Fi#H Windows “F&UWPRH, ZKTE
Windows.UI.Xaml.Controls 44 2564,

5 LU I ) i A B AR N E IDraw #2101

interface IDraw

{
void SetLocation(int xCoord, int yCoord);
void Draw(Canvas canvas);

}
BER “E " | “EmEm” .

fE “¥NINFT - Drawing” FEHEPE]EFEAEE “BE0”7 Bk £ “2K” Ehi
A IColor.cs, Hdr “¥m” .

Visual Studio fil|7 IColor.cs SCAFFFIERMBITE . “RIGM LA " <
#TFF IColor.cs 344

fE IColor.cs TN HIFIRFEHIMLLTF using 54
using Windows.UI;

BEfEZEO$ 5| H Color 2, XF UWP MH, Z%KE7E Windows.UI fig & Z A+ .
UL hnAE A9 5 v 7 B s hn 2 IColor £211:
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interface IColor

{
void SetColor(Color color);

¥

PLEC5E IF IDraw fl IColor #: 0. T —HRGIE AR LMEN]. LUTFLEITH
BRI Square F Circle REFIXHNEEO .

> I3 Square # Circle FETIEQ

iL

27

W “HE” | “BmER” .

£ “USINFT L - Drawing” SH&EHES, RIEPEEHRCEE T “R” #Bik. £ “4
R SCAHEFHIA Square.cs, Hify “Win” .

Visual Studio 26| Square.cs 3L IFAE “HRIGFI L AgwBEE" P ER.

fE Square.cs SCFTRER I FIR H A ML T using 64

using Windows.UI;

using Windows.UI.Xaml.Media;
using Windows.UI.Xaml.Shapes;
using Windows.UI.Xaml.Controls;

224 Square 25 X, {#ESLH IDraw il IColor B2, LA IR 2 AR :

class Square : IDraw, IColor
{
}

¥ LU I B RAE R B AR INE Square 3.

class Square : IDraw, IColor

{
private int sidelength;
private int locX = @, locY = @;
private Rectangle rect = null;
}

X LA B 4N Square X RIEEAi LRI EF K. XF UWP BA, Rectangle
2K7E Windows .UI.Xaml.Shapes fi 4% 25 [8] 7. B 1% 1H 1E 5 #(square)

7E Sugre ZEHFR N LA I AH #4128 R W1 4R L sideLength 2B, 8 € IE A K.

class Square : IDraw, IColor

{
public Square(int sidelength)
{
this.sideLength = sidelength;
}

}
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7

£ Square K5 X H, RIREEhE IDraw 20 E 7. ZEATID E P T “ 8B
RELPEO” , WFEFR.

=namespace Drawing

{

28

class Square : IDraw, IColor

{ 2=l
private in  smmo | © 50535 "Square FETBLIRE I Draw.Setlocatonlint ing”
private in  =s=mE0 R = ==
private Rectangle rect = ny

| vold IDraw,SetLocation(int xCoord, int yCoord)

public Square(int sidelengt { :

{ theow new NotlsplessntedExcaption():
this.sidelength = sidel >
} :nn 10raw.Oraw(Canves canvas)
} ‘ : throw new ot lnplementedtxcention();

B PR TRRSESAR o | TE | AR

Ffif5, Visual Studio &y IDraw 3 191 ({774 BERIASE IR %44,
FHNHE Square KRN, FHZ Visual Studio A K5

void IDraw.SetlLocation(int xCoord, int yCoord)

{
throw new NotImplementedException();

}

void IDraw.Draw(Canvas canvas)

{
throw new NotImplementedException();

}

PR A AT LA

AL ED R4 NotImplementedException H# . EHE ML E#.
fE SetLocation ik, MIAMREE AL FIEKES. BT EDSHE

1% HMEAF6EF) Squre XF R ) locX Fl locY FEH.

void IDraw.SetLocation(int xCoord, int yCoord)

{
this.locX = xCoord;

this.locY = yCoord;
}

K Draw 77 A EOACHS B e i LA T IR A 4 -

void IDraw.Draw(Canvas canvas)

{
if (this.rect != null)

{
canvas.Children.Remove(this.rect);

}

else

{
this.rect = new Rectangle();

}
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this.rect.Height = this.sidelength;

this.rect.Width = this.sidelLength;

Canvas.SetTop(this.rect, this.locY);

Canvas.SetLeft(this.rect, this.locX);

canvas.Children.Add(this.rect);
T
Z A EEEAR Ll —4 Rectangle LR KH42 H Square X . (7 A8 BEAHE
HISER R IES . YR LARTE T —4 Rectangle(tB AL EMBIAA[), it
EMNEAG LB . Rectangle ff M7 FE# X B A sideLength FEI1EH .
Rectangle /£ Eiffi I {17 & # F] Canvas 2145 7 % SetTop fl SetLeft KX & .
5, B EIFK Rectangle ¥ iNE|Ei A b GXM A4 EIE R R H¥K)-

10. 7E Square 2 & X 52 IColor £ SetColor J7i2, N F fias:

void IColor.SetColor(Color color)
{
if (this.rect != null)
{
SolidColorBrush brush = new SolidColorBrush(color);
this.rect.Fill = brush;
}
}
ZITEFRAE Square TR R B Bon (W R E A ML LT, rect F B A null.)
W, B rect X R FL11 JBHE i NIEEHIEA, X & H— SolidColorBrush
St R RMF . (SolidBrushClass B4 7 AHIEHE. )

1. & “TE” | “Bm3E” . £ “WIFTH - Drawing” XFEHES, £ “BR” XK
HEH % Circle.cs, #.id7 “¥siN” . BiJ5, Visual Studio £6& Circle.cs XfF,
£ “ARREAC A giESR" FERE.

12. 7E Circle.cs XAFTREAIMLLT using 64
using Windows.UI;
using Windows.UI.Xaml.Media;
using Windows.UI.Xaml.Shapes;
using Windows.UI.Xaml.Controls;

13. &8 Circle 2K & Xk SCHL IDraw 1 IColor 11, LA HnHH E64> B :
class Circle : IDraw, IColor
{

}
14. HBUTFIMHEOAEZERINE Circle K, XEAEAY Circle X RIEE A L

AL BAIK N, Ellipse JE4R4E T i B 1) Th B o
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15:

16.

154

class Circle : IDraw, IColor

{
private int diameter;
private int locX = @, locY = 0;
private Ellipse circle = null;
}

W UL I A& 28 A N E] Circle 2K, BEXIH1L diameter(ER)F B .

class Circle : IDraw, IColor

{
public Circle(int diameter)
{
this.diameter = diameter;
}
¥

#LLT SetLocation ¥V INZE] Circle 2K, Z AL T IDraw 01—
4y, RISFLE Square K54 —FE.

void IDraw.SetLocation(int xCoord, int yCoord)
{

this.locX = xCoord;

this.locY = yCoord;

}
# UL Draw M) Circle . %42 IDraw B O —H 4.

void IDraw.Draw(Canvas canvas)
{
if (this.circle != null)
{
canvas.Children.Remove(this.circle);
}
else
{
this.circle = new Ellipse();

¥

this.circle.Height = this.diameter;
this.circle.Width = this.diameter;
Canvas.SetTop(this.circle, this.locY);
Canvas.SetLeft(this.circle, this.locX);
canvas.Children.Add(this.circle);

}

% J7¥EAN Square K911 Draw J7iEMEL, R R EEEE A Ll —4> Ellipse J&
WRHL—A Circle W R . (EEMEEAHRMOEBZE. )

18. ¥ SetColor J7ik#NE Circle . &£ IColor HOM—E4. HiEMH
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SEELAN Square 29 [ SEELAR L.

void IColor.SetColor(Color color)

{
if (circle != null)
{
SolidColorBrush brush = new SolidColorBrush(color);
this.circle.Fill = brush;
}
}

MIECL 5 T Square fl Circle 38, 235 FH & 43T .
> Mi® Squre F Circle 3

1.

2.

fE iYL &R DrawingPad.xaml ({4«

BT B A o ) £ A B [X

FAREIX $2 Canvas X R . B2 iz RIRE A
ERMEE O “HLEET” HH(N B E).
TEF 51 4 3] Tapped FH4 I3k & 514 M SCAME .

Visual Studio >4 DrawingPad 46| drawingCanvas_Tapped 75, 3f7E “fLiY
M AGER" PER. ZHEMEFMOEEF, HPEER EHFR AR
ZRERBARMSIETE. (5B 20 SR e B R F. )

#£ DrawingPad.xaml.cs SCH TR FIR P AL T using 54 :
using Windows.UI;

Windows.UTI #5425 8160 & Colors K[ 5E L. WERIIB AR ZE/MHE.
¥ LR Ik 0 ARBS % I 2 drawingCanvas_Tapped 77 ¥%:

private void drawingCanvas_Tapped(object sender, TappedRoutedEventArgs e)

{
Point mouseLocation = e.GetPosition(this.drawingCanvas);

Square mySquare = new Square(100);

if (mySquare is IDraw)
{
IDraw drawSquare = mySquare;
drawSquare.SetLocation( (int)mouseLocation.X, (int)mouselLocation.Y);
drawSquare.Draw(drawingCanvas);
}
}

TappedRoutedEventArgs 2 [a) 7 L 4t 7 X F BRI B A G & . Bk,
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GetPosition A4k Bl —/ Point 4544, H 9 & BARE X MY AR, RIA B
ARSI T —/ ¥ Square Xf R, A5, RALIGIEZN KL 1 IDraw 0
(X R—NFRI MR, mREEEDSIH-MMARLIZEONNR, BFS
fEEiTh . ), Al ixEOGIE#E—A Square X R5|H. idfE, BLH
O, Rf@dEOS| AAEREDRE XM . (Setlocation 1 Draw 77
%A Square KRVH ), REEEE IDraw £ ORMEH. ARG, 9% Square 1L
B AR YR FIRREARNAE. F&, Point ZHFH X F1 Y AFREFRE
double {8, FFUAEIEENIHEA N int. SR)5, M Draw 779k &7~ Square X1 4 .

7. fE drawingCanvas_Tapped 754 J& LA T Ik 4 RS «

private void drawingCanvas_Tapped(object sender, TappedRoutedEventArgs e)
{

if (mySquare is IColor)
{
IColor colorSquare = mySquare;
colorSquare.SetColor(Colors.BlueViolet);
}
}

FIRMRIBIGIE Square KL T IColor #:M, WHEE, milidiZEOai@E—4
Square X} % 5| i, JiH H SetColor 75 ¥ Square X % M5 ta &% A
Colors.BlueViolet.

[BEEBIRT 4%k Draw F SetColor., i& 2 th F SetColor 7 ik R A 4 Square 3t 4%
WX AR EEHME. £ Draw ZF[AA SetColor, MERLKE,
Square #t 4 A2 L.

8. iR[A] DrawingPad.xaml SC{F BT, #fi & b [a] 49 Canvas 3 R (=2 B %
X 45)

9. TEHMF|FE B A RightTapped 445510 (I U AKE.
A ERAFRKESEEERsAR, eREZFH.

10. #InHHA9 LR In®] drawingCanvas_RightTapped 7712 . {5848 5 4 FF48 &
o7 ol AR A B e S R AR AL, R HotPink Hife B8 —A Circle St 4.

private void drawingCanvas_RightTapped(object sender, HoldingRoutedEventArgs e)
o}

Point mouseLocation = e.GetPosition(this.drawingCanvas);

Circle myCircle = new Circle(100);

if (myCircle is IDraw)

{
IDraw drawCircle = myCircle;
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drawCircle.SetLocation((int)mouseLocation.X, (int)mouseLocation.Y);
drawCircle.Draw(drawingCanvas);

}

if (myCircle is IColor)
{

IColor colorCircle = myCircle;
colorCircle.SetColor(Colors.HotPink);

}
}

11. 78 “Wik” Pk “FHR” RERISITHBERF .
12. H¥ Drawing Pad & O 5, FF4E B0 A RbRZc B o i A AR T b . 2
BR—NETZBIERE.

13, KeZEAHEAAREABT, SER—MHER. TEEAERKE, SEER
AR, BRESEMNA B EIES R . T R,

_

Drawing Pad

14. j&[H] Visual Studio 3f4% 1E 1

132 M & =%

2<% Fi T i+ ¥ ) TLandBound (P i) F1 IGrazable(H &)4: M A B4 2 N A (2 Rk S 3L,
BARRURTH87E B O CHM 7 @ 2 DR FLEh Y . FEIXMER T, ST
PAAEIRAE KM — 3 L= @A L. B, UTHARHERES.

// Horse 1 Sheep #/EE&H)
class Horse : Mammal, ILandBound, IGrazable // %

{
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void IGrazable.ChewGrass()
{

Console.WriteLine(“Chewing grass");
// BT R R
}
}

class Sheep : Mammal, ILandBound, IGrazable // 3
{

void IGrazable.ChewGrass()
{

Console.WriteLine("Chewing grass");

// P EE R — RS
}
}

ERMREEESES, RUNEMRMLERER, HRDEFFHE. —PMINER
KB B SE IR R A B T BRI R . MEF 2, BAERNRREGHFEAN—1
Bk, Bl

class GrazingMammal : Mammal, IGrazable // GrazingMammal EfEEiEtHHFLEN
{

void IGrazable.ChewGrass()

{
/1 TR A E A
Console.WriteLine("Chewing grass");
}
}

class Horse : GrazingMammal, ILandBound
{

}

class Sheep : GrazingMammal, ILandBound
{

}

KRR R, BNRE —FEAKRT: oL sLhrib iz GrazingMammal 2§
(BA K Mammal) ity SEfi, iXRAEiEHAY. GrazingMammal ¥ £ VEI FLENYN)RAEER B 2
PROLE A KB IN L. EME—RERRELLE— M EANESEWIAIIWE IS, F)EM
‘B4k7K. GrazingMammal K28 FHIhAEMH R, A= RESCPRFLER LK.

RNTHBEEEAR T BRENLKRKSLH, LIKEENREXFHHHRE, X2H
abstract X FELIA . W0 FFR:

abstract class GrazingMammal : Mammal, IGrazable
{
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}
WESLHI—> GrazingMammal Xt R, ARRDR i@ ik, wEIWF:
GrazingMammal myGrazingMammal = new GrazingMammal(..); // A%

MR A

MRRFTUEEMRGE. MRITERN B S BT EABGE T EREEEES 12 &
k), RAREAEGTTEI . IRERBHET (override)iXFh ik, RITEAT LA
H. T GrazingMammal 1) DigestGrass(VH L5 T EE LRI R T HEREY
AJ LA R AR R AR SR R iE IR S i 72, (BEAI 1Rk B Cif DigestGrass J7 1%L
BURPAEmE M B A AR AR, (BRI T AR R — AT R K PR BRI E
RRARN EXFERERRIZTERER, HiEEE IR .

abstract class GrazingMammal : Mammal, IGrazable

{

public abstract void DigestGrass();

133 & #H XK

YA —ELRES, CERFEHTE. RREEEOSRMEE, RREAREE
B — UG fE T AR AR AR . (HRRIE T, RRMOFHRAETN . FEEE—EMEIY,
T —E %% 5, HSHR BRI BE R R, A ReiTiEH — A REN. 5 TFHH
MO, WREMEZKEW. 52, BRIEERITFGERT— RO ESE BRI
RREE, BE LURRMEEANIERMEH . R — R RNFERE A, a7 LS CHift
) sealed(F )8 7P (LR HIERESE . .

sealed class Horse : GrazingMammal, ILandBound

{

}

EATRAE K Horse HEEERE & R A g BT R . BB RPANREF BAMENTRETT V4,
1 B Al SR REH o

MEEE LM(struct) e X F 4. AR REEA—AEHIRAE .,

13.3.1 EHFEZE

FJH sealed <77 B ARE B S P H— > B A 7 R B B ) . X EWRE IR AR RE
HEE %Ik, RAH override XKEFHEUI LA e, MHITEESYA sealed
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override. Jf§ FHEIIXFFEEM# interface, virtual, override fil sealed %554 ¥
e interface($ )3 AFVERIZHR.
* virtual(s)J7 kR ITENHE L.
e override(EF)FERTIENS —A L.
e sealed(FH)RFVEMEE — LM,

13.3.2 SLIIHERAMFRAE

LR 2 — M S 2800 EANGR S IF R IR ISHE4T V990, Square #1 Circle G
mAEEENAE. SO X A E| 4N DrawingShape %K+, LUER
AT L B #h4Ed Square fl Circle 24,

> I3 DrawingShape % 3¢

1. R[] Visual Studio # ] Drawing T H .

T8 LA A4 I CTAMAREAARAAMAE “ A7 X4 £ T 9 Microsoft
Press\VCSBS\Chapter 13\Drawing Using Interfaces F X4 % ¥ .

2. FEfRORT RFVRE TR T Drawing iR 7 £ 9 Drawing BiH. M “TiH”
FEHAGUER “ARInK” .

Ffife & B “ERn#T I - Drawing” X{EHE .
3. fE “&W” XAHEG I DrawingShape.cs, Hdr “¥in” .
Visual Studio £ 8I& X4, HE “RREAAHELR" HER.

4. 7£ DrawingShape.cs SCAFTFBARINEL T using 54

using Windows.UI;

using Windows.UI.Xaml.Media;
using Windows.UI.Xaml.Shapes;
using Windows.UI.Xaml.Controls;

ZRMEHREE Circle fl Square K@M, 256 EELHL
DrawingShape *f % .

5. {&24 DrawingShape 2K[J5E X, ESBHAMRE, WhHEE S FiR:

abstract class DrawingShape
{
,
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H DL I 928 B8 i 2 DrawingShape 25+

abstract class DrawingShape

{
protected int size;
protected int locX = @, locY = ©;
protected Shape shape = null;

}

Square fl Circle Z5#FF] locX Fil locY FEHREX RAEHE A LAIALE, Frilarbd
KX B B R b . 2, Square il Circle K#H —ANFBIBEN R
LK BAREAEA K A4 F(sideLength F diameter), {HMiE
X E#, EZFBRERANLRFHITHRKES. size XML FRMZFBRHB—MR
TFEIR -

fEWNEB, Square 5 —A> Rectangle MR ¥ H OB E A L, 7 Circle KH
—A Ellipse X % . PiNE#F 2% T .NET Framework {1 % 2¢ Shape f1— /N E k4
FIf)—#B 4. FTLA DrawingShape 26— Shape FE B MK AL.

4 DrawingShape J57R N AT #4938 2% -

abstract class DrawingShape

{

[:n.lt-:lic DrawingShape(int size)
{

this.size = size;

}
}

RS 5T DrawingShape %f % ) size FF B ATHIGA M .

7E DrawingShape 2513 /IN SetLocation 1 SetColor J5 i, LA F AnkH 4 HS fr
Re XL T B DrawingShape [IFTA JRA KA LH. HRE, EIN®
AFRCA virtual(B %), AERIRERES. 54h, DrawingShape KA #
A A SEE IDraw 5% IColor #2 [ (SLBIEE [ & Square fl Circle KM% )L, A&
HFERME)L), FrLlxLEEBE SN public.

abstract class DrawingShape

{

public void SetLocation(int xCoord, int yCoord)
{

this.locX = xCoord;

this.locY = yCoord;

public void SetColor(Color color)

{
if (shape != null)
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{
SolidColorBrush brush = new SolidColorBrush(color);
this.shape.Fill = brush;
}
}
}

9. & DrawingShape ZK# /N Draw 7i%. FMZ GIHIHEARAR, ZANHEESENEN
%, RAERNES LY RIIGE. &P RALKIE shape FEBAN null, FE{EH
i b e E K. g TR B ARt B SRR LB shape FT K.
(Square 27—/ Rectangle Xt %, 1fif Circle 24—/ Ellipse X %.)

abstract class DrawingShape
{

public virtual void Draw(Canvas canvas)
{
if (this.shape == null)
{
throw new InvalidOperationException(“Shape is null");
}

this.shape.Height = this.size;
this.shape.Width = this.size;
Canvas.SetTop(this.shape, this.locY);
Canvas.SetLeft(this.shape, this.locX);
canvas.Children.Add(this.shape);

}
}

B E5ERL T DrawingShape KM 45 . F—F R HE L Square fl Circle 2§, f#'E
MIMIX AN A4k 7K I Bk 52 9 ARG

> &% Square #1 Circl 2£M) DrawingShape 254 7&
1. 7 “ESFCARmBER " 2R Square KRS .

2. {&i% Square 255 X, M DrawingShape 254k 7 H-SZHH IDraw F1 IColor M.

class Square : DrawingShape, IDraw, IColor
{

}
EBEE Square 24k Kah £ LI AAEITIE D ZATIRE.

3. {Ef Square Hffiif% sidelLength, rect, locX Fl locY FER(I5E X. BEATIRLEH
DrawingShape K42, FILAARET .

4. RAAWIEHEEHRMRC TR, CEREAERMIES. E8, WESIRET
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B, BONEIMESRPAT T L ERHIHL.

class Square : DrawingShape, IDraw, IColor

{
public Square(int sideLength) : base(sideLength)

{
}

}

M Square &M% IDraw.SetLocation #1 IColor.SetColor J7i%. FL{E
DrawingShape K2 4L EATHI LT .

&% Draw 7572 5E X . 3B A BN public override, MiE&% IDraw 2 K16 5] FH (ED
ABEREHEEN). FFEH, DrawingShape KO TiZTEMEATIRE, R
WA Square B¥FA RIS R—THEIT].

public override void Draw(Canvas canvas)

{

}

¥ Draw 5 iE AR H AL T I AER] . IXEiEA)H% A DrawingShape 4k & 1)
shape FBSLHILAK Rectangle ZEMIHTLHI(InRiB& A LBIMLATIE), AEHA
DrawingShape 2£ff] Draw 757%.

public override void Draw(Canvas canvas)

{
if (this.shape != null)

{

canvas.Children.Remove(this.shape);

}

else

{
this.shape = new Rectangle();

}

base.Draw(canvas);

}

A Circle KEHNPR 2 3| 7, REIEHWERKLFER Circle, ESHHN
diameter.7E Draw 777, 1% shape 5B L 46 #T Y Ellipse ¥ R .Circle
i e AL A0 R s

class Circle : DrawingShape, IDraw, IColor

{

public Circle(int diameter) : base(diameter)
{
}

public override void Draw(Canvas canvas)
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if (this.shape != null)
{

canvas.Children.Remove(this.shape);

}

else

{
this.shape = new Ellipse();

}

base.Draw(canvas);

X
}

9. fE “iFIR” EHEPIERE “FFAEMR” . % Drawing Pad % BN, iFA g
#7 % F 2R Square Xt &, FAHATE O ER Circle %5, RFFERE 4N AR
A LARG 58— HE

10. &[] Visual Studio 3£45 11 iR .
' B2 Windows Runtime #2314

% 9%3tit, A Windows 8 &, £ 44 Windows Runtime(WinRT)#¢ 4 /& £ Windows API
351"?15641“‘&5&91%, ROLR o) A2 0 R & R4 E B R A2 4 GRS B A 425 Rl
it NET F‘ramewmkx./rr AR CHXAF 6918 2 T AR CHItAT% B, 464 i Fl 42 542 CLR
ARiZ47. NET Framework #8447 %449 A A5 . /& Windows 7 %= BF-400A S, CLR £
JA Rtk Windows API s EHZ 23 f6. £ Windows 10 7 % i 2 & 3 Ak 1 /0 425 B 47
T 4 8 3K 4 3 (B # NET Framework ARG LAHBIRA 4.6), 1E4T CHERF R B4 L
Wmdows 7 J’.LJT, AL T An B M/ Windows 10 %47,

£ Windows 10 £, UWP /8 % 2/ WinRT : BAT., X ERE LR CHIA LT
1%‘**%’51 UWP & A, CLR % 7/ WinRT % zﬁ/gi Windows API. Microsoft £ CLR
Fa WmRT zi“l é&ﬁé? *"i‘ﬂ#&‘ﬁé, A4 £ £ 4 NET Framework #9322 6) 2 5 7 AR
Kk %ﬁb‘l WmRT & 43t %4 i Ae kAR H R, Hlde, 742 NET Framework Int32
{ﬁﬁa‘((:‘#é‘r-/i‘ int), kﬁsA%&wﬂﬂ F4eh WinRT 4 £ 2 k6], 28, ZA CLR
Aa WmR.T 4;:;5 ﬁEJ—JﬁT ﬂr% iiﬁﬁ%‘ﬁ, a?sk NET Framework 4, 6 é’;ﬁﬁ?ﬁ‘zjyﬁmﬁ WinRT

B, CLR mRM%micmﬁwwm wmamﬁ mw«m%amw
SR LA, TRARERDE LA, B Hh s AR, R B
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7.

AFEMRRE T 0 e URSEEE O 5%, TRES T RO, MG E L ITiER,
BF yes(F 20 no(F &) FN required (A7) IR FHE .

abstract | no yes no no no
new yes” yes yes yes no”
override | no yes yes yes no”
private no yes yes yes yes
protected | no yes yes yes no”
public no yes yes yes yes
sealed | no yes yes required no
virtual no yes yes no no

@ gAMLY RA—NED, HIA-NRAHRERNHTE.
@ GHIRSCFFGRAR, PFTUARERGEUT % .

® SRS, FUARRESE.

@ SRR SHkaES, FURRMNEIRE.
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o MRFEYLEZES) T, EHLHEIT Visual Studio 2015, AR5 HESE 14 &,

o WMRAFEIEMIEH Visual Studio 2015, HiEHFE “CH” | “BH” . WRESR
“ORAE” XEHE, R R HRHERATE.

£ 13 ERESE

Bﬁi T 1-”7 77 : % ux , &# E

AN M interface X#¥F. ~FIMT:

interface IDemo

{

string GetName();

string GetDescription();
}

SEHLEE D R SR RARRIRTER A,  FESr sl I ST k. 7R
BT

class Test : IDemo

{
public string IDemo.GetName()

{
}

public string IDemo.GetDescription()
{

}
}

B R REEAEERM R EIS, | KM abstract XEFHEH, fiF %R abstract X5
HEHL PR EMR L B, A@EmhEEE. R~ T:

abstract class GrazingMammal

{
abstract void DigestGrass();

}

BURAREME AR RN EER K | fEH sealed KEFHHAK. ~lWT:

sealed class Horse

{
}




N/

F14E (ERNKEFZEIREE

I

F 3 BHR:

A% R B3R E) A KB R SR

Y B AT B AR AT 6 KD

%% try/finally i&4), UAFF 24 F X, £ 04009018 LA KR
B using iE4), ARF RN F N, FCLe bR SBKTR

%I IDisposable #0 £ X ¥ ZIFF LK RFR

WA >, FOE TR BN R, FFEE T E QIR AR B A R AR A
A BT AN IR EE — . ERBUFERR BRI, 5l ARE DA RHEANTF). THEH
WHAR, PrilHZBec R EAFRRR, DAESOXENIF. EREETFER
WS PAES, AFRBEIR. ZXMRIEREZEM. E5HERE? XFRZEA new X5
TREEEK, ERZEA AR, KA HBRIE? X IERA TR K LR,

141 MNREEFH

HAERZ— TN R RKERFEE. MR new IRIEFFEIE. THIGIE Square (IE
T RKIHT LB, ZRCKEL—FEEIFT .

Square mySquare = new Square(); // Square f&5| I
new R b2 BB HRAE, ELRDFEE.
1. H4, new#B{EMNEFIELELENTTF XN BRICE#ATEM .

2. 5, new BAEKRIENFHBARN R, CUTHIHEN R 7] G H]X
—FrBL.

MEE CrHi2f RFEE, CHRAKEH new Ri45%| N4 .

QIR ZIE, ATHABRER)VIRIER . F, Square J424L T Draw J7ik:

mySquare.Draw() ;

liEE L& F A DrawingShape 4 % 4 & 64 AR MR A 4G Square %, € RAE R X,
%I IDraw 40, #FHALE 13 %,

@© #¥E: B exception-safe, ERHE B “RAEFRWHZL” . “FHH” EXBRAAMmMIFHLER.
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mySquare & B BT/ KT, €51 HH) Square Xt SURB A G T, BT LA R AT 4
8 HABNAFT AR E 2R, XHFAR S ERUAER). ARG EL, X
RHEB PP E, SRR 56K .

1. CLR $ATISEE TAE, W] LS — a8 kn LAz .
2. CLR B X5 5 FHH A AR B0 HE, RN RNAF 73S . XX NB BURBH 251
B SBON RIFRE A AR VAR 45 HE IS FE AR A 3R B

IEEE CHALA QA &, CHAA R4 delete #2454, T4 h CLR 32 447 044 %t £

1411 HwEHFHIRR

fEFAAADRE, T LAFE XS SA 0 % (Bl e i 01T A BE (I BE . CLR Rk 3 B0 AL A I
EMFEE BRI, FTUTFZHEREATEE S8, [EnREERRER I — 2 4%
B, BUATE R R IR E TR 5 AR B null, fERVREEHIBNER. H4b, R
XRGH T AHEE RECC IR EEERE), FriasmEamT .

WEER ARG E RRELRRF I, AR, ML, 48 44 Windows #4E
R R R RAAB T, Ak, 4oRFhBITF— A, A A
i) BB AT BARAN SRt £ ) A, feBuE F AP RGN, JFH BN,
B 84 Jpik XA AR, AN G 2T using & 4) 49 itk

ARG ERAREL, Prigds g —MEFRTTTE, RE CLR 27EXN RITH 5 H#H A Z G
RS . PriaSrIEERLS — TS, BRMEL. flm, TmrRERESRHITIF
FFREAT IR, EATAER T R GERR R, ARUURRBIXFET I A KA )

class FileProcessor

{

FileStream file = null;
public FileProcessor(string fileName)

{
this.file = File.OpenRead(fileName); // FTFF 4=k

}

~FileProcessor()

{
this.file.Close(); // FHICfF

}
}

i 8 47 7E LT B ZZ PR A o
o MR HiEE 5 HER, ERBFIWM struct) AREFS BIHTHISE .

struct MyStruct
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{
~MyStruct() { ... } // FERERR
}

o REENMTHIBRE VT MR (B0 public). X& M FAEALEH HRIG i
FAFTH 28— 2 3R Y8R (CLR H9— 38 50) HAR IR -

public ~FileProcessor() { ... } // &mimfahs

o TR REREUEFI S . XFEFERBHTAEAHIRE SRS,
~FileProcessor(int parameter) { ... } // midiiHniR
S A% NI E BB T B A B Y Object. Finalize ki — AN EERA KA . 51
w, SRk L TS

class FileProcessor

{

~FileProcessor() { // 1REHFZHEIXE }
}

e LA T

class FileProcessor

{

protected override void Finalize()

try { // RERFERHEXE }
finally { base.Finalize(); }
}
}

HiiEas A BRI Finalize iy it g5 i EAE S try i, JEER finally Bk
FH3251 Finalize J7i(try il finally X7 OFE 6 FihR). IXEERUHHRITIA 2% 2 2
VRS, BMERBTASRARBERETRE.

ER, RAWFRARERTIANESR. FAEECES Finalize, thAREH A

Finalize.

1412 AtLZEFERLIREYES

fE CHH, PRAKIEARESE BRBT R WA IS FF%ZR/E. MR, CLREEINA
38 B ) AR IBUX R S . R, ATREAAEN — N R Z AT . £ T 6, 228 myFp
A1 referenceToMyFp 5| i [Al—4* FileProcessor X % .

FileProcessor myFp = new FileProcessor();
FileProcessor referenceToMyFp = myFp;

BEAUEXN — XN RIZ DA S H? BERREA MRS XXX ROEFHE T .
CLR LABRERFTA S M. mRER myFp REFEE T (HIFERK), HibZEET
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referenceToMyFp) ] BE{/ISRFE4E , FileProcessor Xt 518 FH 1) % U5 6 A B 4 B W U iE A
AediocH). Bk, MREEFHARIRFENSI HEESE. REEN I RKRES
REHKZ G, AU Z %R, EWEAFEUBHTER.

ATREH, MREFHEERMSRAN—HTE, XIER CHBIHE RERIEHIR
HEARHRE . WREEFRATTHEN R, BEBRUTHRLZ .

* TICHBNR. XEWENROTAEGWRAEKIEARET, FEIEA2E
17, AFEAENLEME. RAMSRE, WFRIRBIEFET.

o RAEMHBENNR, ER RS NMEEAPN CHBHNRESIH, BIFTER
ERSIA. EEIIREAFIARERNAYT, BA5RAR-AFLER—15%
EPMTFHIN G T, EHEESSIANSRERAHER, EERHkR
BENK . Ha#T R .

o KEBRHBREA IR, XARER. WATRRAR KR, BARGTHHE
FHRIRIBEAS.

T CHXFR M 2 e RE R EABNIES, XEREEARFREEZN. I
TR B, 620 ey % Bl 25 77 ST A S8ont R o Bl YL 2R R AR JL R dB AR .

o WAXNREPHBL EMNHMBRRIET. BFLILERN, B RSN RN
A8

o FIXMNRAPHB K.
o  BAMNRAFECAERREERZN RIER 51 )4 2BHBR-

XEEAH GREGUF AR R H, EAVERRA & 7T LA A R ELARZ 5 48 RiE B A .
MR TREBNEFERFAFKEE L, NN BFRA T IFRBE.

M4, Bk EWEH AR BRET? ZUFR—AFEARE. ¥R, HERENZEA
BRENNGRT. BEEER, BERERA—EEN R A B REZRIT. SIRER
AR — MU R RIS AE, Bril “iE TRt ” RAERR O EN A ST Rk B @, 7
ENAT AR R R, SEHER /NS R GE LRERR ). B)E, EXEER
ATREZ A XTRFATJLCREER, MERREIEEITZR “MT/AR” HITHa!

ligx®dE Ti@id#AF % System.GC.Collect AAA FAMLBEILE. 2hIEF RF
B, T AREBGXAM, System.GC.Collect F ik B AL B eIk R, e ikit
BREATEAEY., FEERY, BFANMAT ENZRT O %K. & CLR
35 IR B R TR AE BT AL

B3 (BSOS A RE R, TR RN EIE (B A RARB) X R BU0F . REBRR)E—
PNELRE, TS AAENREIRERN 4217 THS8EERET, REMRMEES
ARFEZAT . Ak, BACHDAIRTR, ASZEXSHTHY 88 A2 AT NG B [ U T R
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14.1.3 HIREWZETIERIE

B3R Y AREE B SRR AT, 1H RERE KRR A SPATORH 2 Z MR
HIE—ANHERGERIIRAR). TBATH, NARRFHIETRHLEER T, X d T
BRI YA T e TR E B BN R E N REI A RN REEH, X ERTEEHAT .

MEdE KA 8 MR 0 —/A LR PATIHAZ, Windows il it ALk 51 AL 6 ) B 34
1T % N RAE,

bR RS R AR E AR, GEAATHE, IFT T REAAL UUERE A AF 7R 5 M
FARE R RE 2 ()RS RAF P47 . A ERSIRANGS M Y T A A [l (Microsoft B Ot ZE AN
suk b E AR PERE), (BE R KA P BRINT .

1. HERTA AHEX R — B (map). Ak, E&REREEXNRPH 5 ATFER. 5
BB R AR A O HAGIE RS, BRORTER 5| (PRSI AR, EEIRAR)ARZERE
PRiEIH . AEFTAEBRS PRI R EA AT IE.

2. RARBAEMATENZEE —IMRESTHITWERGEITITESHEERA
“HEE” ), TBAGENAEMATIEN REHE — NN freachable (K HF =2
F-reachable) ) RF& BA 571 o .

3. IR TR REX REEIA T EALERINR). Ak, EXEHEF A T EBIE
MIXTR, XTHEEAT “BE A BE” , BB THTEKNAF . —DaliEx 4850
ZJa, SEHEXTRIFTA 5 M.

4. RE, RFHMEEKEINT.

5. TE-AMMSLRRES, N HEALNARANEXN REE, XEXRIE freachable FA
B T AT AL B AE

14.1.4 HBAHHI25

SRENHEHE, SERMEMEEEYGEIRER . Wi, ELPWERFNETE
. MRREFACEEMTEE, SR EERATER A TEXN RE] freachable BAF
I EATHAT “AE” (BREATEBITIASR). B8, —HFEHEMAEHEEL,
oR—ts, el BRIEHELE, TNUERERGERAITHEE. B, 7SO ER using
HR(Z RAEMEKTE).

SIS E AL, JUHTER, WIRFENTHI A R AT B, AR R AT R 25 T
e ORISR . (. A4 (AT SRR BB =B A BUE R .
Fil, ZERSENTH S A B, SHHEERGIW, AZELRE SRR — 4 BHR).
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142 # R & B

AREFTASRHBRRRBFFANE. AORELTESR, ASENDS LR, AL
S ARr L 3R [ WAL AR R RIS RE O (DR . A 50H0E P R A ST RO AR S5 A SR B U
LRI . B I — PR R R U . X R I [ T A YRS B2 (disposal) 77
ERLIR . A8 R B IRIEE A, T m R i B IR A e AL

MEEE KR A 32 (disposal)F %3R8 64 2 5 ik 694k A M 3E & AR, T AAEATA 2 CHAFiR 4 &
L.

1421 RIFBEEBFE

SCHL T BEURIE B T — AT R OKR E System. IO 44 23 [A] ) TextReader 3. %2
AT MBI IE B4 PLE] . TextReader 4 8 /77 Close, B i #t 6,
X —AEEEE . StreamReader 28 M (10— AT FF B9 S04 IR U4,
StringReader MM FFF o PR FRF. XK TextReader KiRE, HES T
Close J/ji%. THIfEH StreamReader 38 U HR UL AT HEAE B 55 £ BIR

TextReader reader = new StreamReader(filename);
string line;
while ((line = reader.ReadLine()) != null)

A

Console.WriteLine(line);

}
reader.Close();

ReadLine 7725 H T — 4T CABRANFHF 8 o W R - AT FAER A7, ReadLine
iR IRE null. FH5E reader Ja, REZR— Gt Close RN LA KA
KOBEE. HEXNFHEE-NRE, PEARRE ZEM. WRX ReadLine(E]
WriteLine)HJiAMIMlth 7%, XF Close MMM A R RE. MRLHERKEXMIER, BE
SRER A ERBIE, TIEAT AT E 2 193 .

@ ¥E: SCRYH disposal F1 dispose B “BE” o ZATUARBRAGK MR, TR TEEILEEN “ RS R ER”
RFAIEIGESR, ENMEER 25" 5K “BE” (getrid o —NHM, FIHRIEX/RIRAER LML T ZHLUA
N B A, BT release —ifPsE, KA dispose SR T “TEIEBIE” . T HETERCGT RPN R IEMHE
ZfE, MEESHAFHFALBER. ATEL, “dispose — MR H#E “close —MR” HEMEELR: HEMRPAEN
IR M BATS FMIR §), U5 SR0 R B E 3 EGZ X S 4 5 5 B 7GR A BERTR).
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1422 SEZLENRIES

AT HREFIEETE®IW Close) 8 RBEIHA—EREBTRERE——H
ERAE finally SRepiE %5k, D R 8] 5 20T T B0k

TextReader reader = new StreamReader(filename);
try
{
string line;
while ((line = reader.ReadLine()) != null)
{

Console.WriteLine(line);
}

}
finally

{

reader.Close();

}
BOXFEA finally SREFATHY, HBETEFE/LDERA, FrUIFA R EAE .
o  ERWMEANRIE, FmIRIE S M A HICR IR HER try M finally ),

o AN AIRET E B SUNALARIE RX — BB 0, W] RERR B2 SR IR 5] A9 7 B
Fe, e R 5 AIERME N null, JREEER finally S i) 5] AR null),

o ENREBIEMUTT R — R . X ERE MR RTT A LR, A TR XA

ThReRI R~ 5 B R A .
o XTEIRAIGI FALREAE finally $hZ J5 BFE R . IXRRE T REA N O — A
BRI BE

using EAIHUAR N T MR HFTA IX L8 ) BT et A

14.2.3 using i&A)FA IDisposable 3
using IEAIFRAL T — ANk TE MW NG R I B IR AR . TREIE— M5, X
A3 RETE using 1B A)HREE R 55 .

WEERT FZRARTRILEY using &8 T4 % =08 5| A4ER K49 using 45
A, MR, Bl—ANk4EF BA B RE 64X,

using IBERJHNEEINE

using ( type variable = initialization )

{



%14% #AEBROKRRTREE 267

statementBlock

}
T RS B R TE TextReader i Close & fE 7 =X

using (TextReader reader = new StreamReader(filename))
{

string line;

while ((line = reader.ReadlLine()) != null)

{

Console.WriteLine(line);

}

}

XA using IBA)EEFZM FUTER:
i

TextReader reader = new StreamReader(filename);
try
{
string line;
while ((line = reader.ReadLine()) != null)
{
Console.WriteLine(line);
}
}
finally
{
if (reader != null)
{
((IDisposable)reader).Dispose();
}
}
}

MEEE usingiEH AT C B THRADR, EMRE LT —AMEAK, Lt it, £iE
SR RR, using &) FTE AN R EX A BAEAK, FIATTRE AT
3 iy 19 AR IR A R

using IBA)E A B A R L AL IDisposable #[1. IDisposable #[7E
System iy & 2 H, HAE—/ 4k Dispose [ 7%

namespace System

{
interface IDisposable

{
void Dispose();
}
}

Dispose 75 ik HI1E R &5 H X {8 FH AT ¥ Ji . StreamReader ZKIELFSZEL T
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IDisposable #:[1, Eff] Dispose Jy ik A Close KK Mifl. ¥ using IEAER—F
EMT B R U RS RORRME— N RIE S RO XM T F3) try/finally
T RAFERFTA . BT REA TR

FEHREZANRIEN, BAREFNT RE.
AR MR ARG R IE 4 .
X i AT R R, B E R .

FEHMH; using IBRSH G, MARMEM using A AHAKZRGE — M1
& reader), FENECEIHEMR. FEMEH LR IFENHIR.

14.2.4 M##988 AR Dispose 7555

5HOKER, RMNIZEITA8E, E&RNIZEH IDisposable #:1, {# using iBA)fE
EHEARHSLP? HTARKRRAEESRE, REARMBARE., B— 4, REHEE
H4BHE A Dispose 7%, REASRMIEEHMSRE, FAEERMEHEHERF D
{£5 using iB4). Ait, Mkl F Dispose LR BE(RIFE BT . XEERTLAZ —
ERE. SidAH Dispose AR R, BFRANERRSE AN . AERENH IR
XA ThRE, TR T @] SE3 IDisposable #:[1.

class Example : IDisposable

{

private Resource scarce; // EEEANEER A RRERER
private bool disposed = false; // FRGIRRE AR S
~Example()
{

this.Dispose(false);
}

public virtual void Dispose()
t
this.Dispose(true);
GC.SuppressFinalize(this);
}

protected virtual void Dispose(bool disposing)
! if (!this.disposed)
{ if (disposing)
; // RO EE TR
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// CEHREBARHTERIR

this.disposed = true;
¥
}

public void SomeBehavior()  // Bl

{
checkIfDisposed(); /1 B EI AR AR R B SR R O

private void checkIfDisposed()

{
if (this.disposed)
1
throw new ObjectDisposedException("/fil: XTRCLEH");
}
}
HFEUTFILA.

ZK5CH T IDisposable £ 11.
A3 Dispose Ji i w] t N FE ARG 7 AT fe] st 4 38

A3k Dispose J7i%if F Dispose 75 1%3KEL—> Boolean Z¥{ i) 52 R4 B EAA,
MG true. JEH& SEPREE IR,

WrkI28M A Dispose /iEFKHL—/ Boolean ¥ TR EH IR A, MHAiLiE
false, Hriyas A e 3% [EU SR 7E 0T R & 45 -

ZARY ) Dispose LA LA KA. ZF & disposed #§H HiELART T
iBArid . IXEEA] B AR R VR A O e B R 2 S . (R R R AT Ae A A
Dispose, {HTEVEZAAT, M RAIAEHIIKEIN, CLR £ MHTH2s  EIREST
Dispose J1i%. VHERARE —IRBITA XEH G,

SZARY ) Dispose J7 2 SCRFFEE TR YR (b i K B 40 ) AN E B BRUR (B ST RIR)
FIEEE. Wk disposing Z4K true, Z 7k H ERMAIL Dispose F7iZHifd
Ff, Bt EE MRS RIR A SRl . Wik disposing BN false, %H
EHEERMNT AR AR, mERNREEE EELSENR, TUARTERBGT
ERIR(AZEPMEA R R Z20), ERAENH HEEE B4 d)ER R
B EXFEN T R S BEBEERRE BE.

A3t Dispose J7i% i FH# A GC.SuppressFinalize 75k, %75 ¥ FH 135 3% Bl Wi
AR RIS, FANROE%&Y.
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o RMPTAEMITEMN SomeBehavior)H i Z AN SR CHHHE: &, Bt
W

14.3 IR EREHARIES

T X —H 2R RHE s I TiE I using T8A) M RO S8 A A0 BE R SRR, BRE 2
EMNAEFKERF O E. BASIA-MEEIHa0E, RERELIRERSEH 4
I 6% Vi FH i AT # 25 o

MEEE %7412 Calculator £ 8 AR FHADMAKRBN . £ERFMIIETAE
HERFEHRET LR, XA M ELE—BRAT L EHHENEI IDisposable o,
> BIRGER THHUBA RS
1. 13 Microsoft Visual Studio 2015 kB3, EEzE.
2. TE DU RBAiERE BT | “mE” .

3. fE “HEWE” XEHES BEAAMERSIRS R “Visual CH", TE (8] EI LR
“EHIGNERERF” , f£ “4F” HET %\ GarbageCollectionDemo. /£ “f7 & ”
HES 82 “3CRY” SCfF3% T i Microsoft Press\VCSBS\Chapter 14 735 . AR5
By “Hie” %Hl.

[BART ETAR “42E” Fidey “RI” #4935 Microsoft Press\VCSBS\Chapter
14, @ FRLFFHhifA.

Visual Studio K ¥ri = & MR, £ “IF 3 A%ESE" 27K Program.cs.
4. ii& “man l ‘zijH%n A

5. FE “¥INF I - GarbageCollectionDemo” XHiEHES, I EHiEE T “K”
PR . 7E “&” XA Caleulator.cs, Hdi “Hin” .

#E12 Calculator 2, FFE “MRIBFICARER" &OHER.
6. KLLTF kA ALt Divide % INE] Calculator 2.

class Calculator

{
public int Divide(int first, int second)
{
return first / second;
}
}

EATTERER, MEB - INSHEGRUE A, BRELSR. REEWERNE
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Whn—YThee, DMENRREF .

7. #E Calculator K sk(Divide 774k b 77)in LA FAA A St i 58 . 43 28 04
FHRIGAF Calculator X % E R Th B2 :

class Calculator

{
public Calculator()

{
Console.WriteLine("Calculator being created");

}

}
8. 7k Calculator ZEH ¥ LT HnAE AIAr #4928 .

class Calculator

{

~Calculator()

{
Console.WriteLine("Calculator being finalized");

}
Al
Prie 28 HR R — % Bk NRUETE 2 R B W BRi2 17 FR L 45 i S
SHIERRFR, —BASERTHEShHT k.

9. T “NAMAMHER" & OH B8 Program.cs 3.
10. £ Program 25/ Main J7 ¥ i LA InAH B8 4) -

static void Main(string[] args)
{
Calculator calculator = new Calculator();

Console.WriteLine($"120 / 15 = {calculator.Divide(120, 15)}");
Console.WriteLine("Program finishing");

}

RIGEIE —4 Calculator X%, WHAX %K Divide HEH B RER, Rkt
RABRFERIHEE.

1. &8 “FWR” | “FERITERR)” - RIERFERUTHEE:
Calculator being created
120 / 15 =8
Program finishing
Calculator being finalized

MEEE RALMain 5k ZRZE . 2524 R0 FE4T Calculator st R 6944 5,
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12. 7E$%4 & O 3% Enter #21% [8] Visual Studio 2015.

CLR {RAEN AR R B BT A X Stk B, RRARREEH ARHR#T. 71X
AN, NMARRFRPATI REGE, BTEL Calculator X RARRREE T2 FF 45 R 4
AREET . HIRERE-DMRENHERF, HhrRER 7RISR, BRIERRLEN DR
KT HRUEEL, B IR KX R A AT RE B SE B SR 7 45 R A BB . R BER 2
SO, AR PR AR IR TR TEIE T R SO I SRR IR R RO BEERE, B A PR R R
BERF AR AL BIER R, TR SR MR P& L,

TN EAE Calculator K9 SEH IDisposable #:1, {EF2/F RETE B EFR I [A] 4
4k Calculator X 4.

> SLIY IDisposable #0

1.

2.

£ “RIFCAGER” & O 878 Calculator.cs 1.

{224 Calculator 75 B k3L IDisposable #:11, 4 LA I #1356 43 B s

class Calculator : IDisposable
{

]
fE2h ¥R N IDisposable 3 1K ) Dispose F7i%.

class Calculator : IDisposable
{

public void Dispose()

{
Console.WriteLine("Calculator being disposed");

}
}

— M EAE Dispose J7 i A IACHD RBE BN R K HEIE. BiXE R Rl —%
V8, fE Dispose FiZiZ THEAR. WRET WL, HriaasF0 Dispose J7 ik RS
AR —EMES ., Al ES, ERAEBE— /M, FAR— TR
F . BESRASHE M Dispose J7i2: b &2 FAHT#988 , i X BE AT #4938 8 F Dispose
ik, R ERBEGZE MR Dispose ik .

BT 28K F Dispose 774, LA FAMMIEA TR . ((RE R0 ROHL
S5H0iER), DAGERIELIR B ARHRIZAT. )

~Calculator()

{
Console.WritelLine("Calculator being finalized");
this.Dispose();

}
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1 H Dispose JjikfE N HFEF 445 Calculator X i, £ Dispose A& H
FizfT: REELEXRHEAEH calculator.Dispose( )X FFHIiER]), EATE
using iff) i Calculator Xf K. AFI#EEKAE N ITE.

ECRIBAM T AYiEE” 1 &R Programes X/, &k Main FiEdf &
Calculator X R H-AH Divide J7i:M0iES], WLl FIFHAIEE AT R:

static void Main(string[] args)

{
using (Calculator calculator = new Calculator())

{
Console.WriteLine($"120 / 15 = {calculator.Divide(120, 15)}");

}

Console.WriteLine("Program finishing");

}
@wH PR | IFEPITRRR)” - BIERFERUTHEE:

Calculator being created
120 / 15 = 8

Calculator being disposed
Program finishing
Calculator being finalized
Calculator being disposed

using i&4)i % Dispose J7i:5%: T 7~ Program finishing J§ BHiEA)IET. H
&, MR IERHI4IZ1T Calculator X REIHTHI2S, &< FIXAA Dispose
Fik. XERAAERT, HEAMNGCHEIEFRRIRR.

TE$3H| & & O 9 4% Enter 3% [5] Visual Studio 2015,

ZUGHEIE SAER TR AT RE R . AT REA R RAEMER, B4R R HmTESLE.
HEFE T RRELR PRI — P FAF Boolean “FE K44 HH Dispose 727 O
F, #RJ51E Dispose HiEH IS E 1% 7B .

> BIENREZIREE

1.

2.

£ “IRESF A2 % 09 87K Calculator.cs X

1E Calcuator 2EH 7 INFLH Boolean =Bt disposed, ¥tk A false, wWibL TN
FHE R BT R

class Calculator : IDisposable

{
private bool disposed = false;

e
FEAFH R RN SURE, HHETROENSR LA Dispose ik,
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3. {5 Dispose 77EHIMRAY, HE disposed FB N false A Bl E. Bl E
JG, # disposed FE#A true, WILLTF MK HIE R FTR:

public void Dispose()
{
if (!disposed)
{
Console.WriteLine("Calculator being disposed");

}

this.disposed = true;
}

4. &R PER7 | TFRIITAER)” o BIERF R THE:

Calculator being created
120 / 15 = 8

Calculator being disposed
Program finishing
Calculator being finalized

Calculator X RIE R PIEE —IK, ENASRIISELT . XFEFERE—FIRY, BT
PLF — 25 AT R A SR SR AT 3R T BHIEIE 1T M 88

5. TE¥SHIE 5 9 4% Enter $#R [7] Visual Studio 2015,

6. HLL NI AE AR INE] Calculator 2] Dispose JiEKRE:

public void Dispose()
£

if (!disposed)

{

Console.WritelLine("Calculator being disposed");

}

this.disposed = true;

GC.SuppressFinalize(this);
}

GC A vF vl sk Bl e, REET ILAERS T ERER e a7, Hd,
SuppressFinalize 77y &5 Vb 3 RIS A B X6T 48 5 BT RPAT 28 1E 8 4F, PRIEAT
MI#RIELT

WEERT GCEAFTHSAFTRELACKZGF %, 22, —RRIFERIL CLR
A TEEIREKE, BRAXEFTERY, TS EY AL ALFGHE.
SuppressFinalize 7 ik 6916 M & B4xt 6840, B A H s R R KT A
KHAE. (Blde, WwREA EHXAH, NGETEALHRENEEGE
TTHBEHLER. YRR Al § OARF LR T GLEAR% D TR
M)A TR & k.
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7. EF R | TFRPATAREIK)” o BIEREFERUTHEE:
Calculator being created
120 / 15 = 8

Calculator being disposed
Program finishing

ATUES], THSEAEET, FAERFSERBITZ, NREWHEET .
8. {E4EHI & & 1 di% Enter 8% [7] Visual Studio.
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A Z 449 Dispose(true), m#i# B Dispose(false). ¥/ E# Dispose B, RA
ERMH true BEABHILE TR, Bsoitth, HDRAE 14249,

using BRI EH MR FRIEN RS REREE, NEFERNEEETRYE. ASRE—
ANGRIREAE using b [E) A Bl 5 SR I BASSHIE .

> %ﬁﬁﬁ&ﬁiﬁﬁ St SREE
1. £ “fUREA A YmiEas" & O 278 Program.cs 3.
2. 1B Calculator %f % /) Divide A iEMESR], Wik KE A FR:

static void Main(string[] args)
{
using (Calculator calculator = new Calculator())
{
Console.WriteLine($"120 / @ = {calculator.Divide(120, ©)}");
}

Console.WriteLine("Program finishing");

}
EE, BoudriEa)iKE 120 L e,
3. @ AR | TRBHATAEK)” .
WTHARIAREE, 240 AR AL HE K DivideByZeroException FH
4. ¥ GarbageCollectionDemo V5 BHEA E A X #2506 E .
IOUEFE AR B 7% 5 B8 T B “Calculator being disposed” (41 F B FiR).

~

RENEAIFE:  System.DivideByZeroException: EiXRLLE. a
GarbageCollectionDemo.Calculator.Divide(Int32 first, Int32 second

) {iIE C:\Users\zj2012\Documents\Microsoft Press\UCSBS\Chapter 14\Garba

geCollectionDemo - Complete\GarbageCollectionDemo\Calculator.cs:{T%5 25

f£ GarbageCollectionDemo.Program.Main(String[] args) {Z%E C:\Users\z
j2012\Documents\Microsoft Press\UCSBS\Chapter 14\GarbageCollectionDemo

- Complete\GarbageCollectionDemo\Program.cs:{75 15
Calculator being disposed

BEERRYEE. .
5. eI 6 & 0 H4% Enter ##iZ[A] Visual Studio 2015.
ih 8
KB RETN T B E AR i TAER, A4 7 NET Framework 4147 F B & B (M R 5

BB E)ME S R R NAR) . VR T I SHriads, LA S35 [l 7E B4 77 i
HHEX SAEA RN, PR T R using 4], AR 247 R SEBx 3R KE
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B, BB u{ascl IDisposable £2 M3 L REx Fhe 2 i 5
o IMBEFHBLLEES T &, ELSIZT Visual Studio 2015, SRJFRIEEE 15 &=,

o WRFHBIARIEH Visual Studio 2015, IHLEFE “XfF” | “IBH” . MRFER
“ORAE” XHEHE, WERE R HHRETHE

£ 14 ERESE

Bix

®1E

Gt

BMRRAM T ERM~FIR. TERREE R
i E R (Bl public), ANRER /TS HE0R Bl {E .
AT

class Example

{
~Example()

{

}
}

VA FH TR 2%

BFRAAMER CAFias. RaNIRE KA 6

56 | 31 3 [l i (N HERE )

A H GC.Collect

1€ Q0[] B TR U (fEL I SR ep e T
PATIERE, A AR KR )

F—AwiEET % MEFHRXEAE. =~ T

class TextReader

{

public virtual void Close()
{

}
}

class Example

{

void Use()

{

TextReader reader = ...;
// {EXEf#H reader
reader.Close();
}
}
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gk

B

L3

ST 5 7 H & A A BRI B

SZH IDisposable . R~ F:

class SafeResource : IDisposable

{

;.n.n')lic void Dispose()
{
/] TEXEERYR
}
}

R ZENANEE TR, ZERFRLHN
IDisposable 1

fE using IBAHAIEM R . R~

using (SafeResource resource = new SafeResource())

{
// TEiXB{#H SafeResource

}
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F CHENX I AR

ABAARFNBT CHES LB, BT wfTR Cotgdr k8, &
¥ OELEM . MRS R, BANRBT AARFEATHE “EATH” dofTEEE S ozt
ARG ARG, 0T CHrTRAGH. F 35 vA R & P75 6940124 KAk,
W EAefTIE R CHRIETY R EA — BT AERR RS T E /G
a1,

¥ U HR5BNBH3[ECHAEE, ko B, (318, 28R E0%. 2
fRFE Sl T ) S M B L R R, TR RIAN—ANKAR S —ANENE
#, FINANERAEELES. TRRBBRG AR, REFWRBZAGT
Bk, BN CHI4E S EREH(LINQ)H AL, ©AFAFE M A ReyH XEsT
FEA EPATTRAET A L0051, LENB T BREFRITER, AEL
CHE ARV A ) TR EAetb ey K.
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F15F SIUERMLLFEFE

23 B¥5:

o [AEMMHEITHRTER

o 5 get iy A E(RAAF k)2 H)2F B M ag R IR
o B set i B BRI F ik )4z 2t B e B
o REEAT BHehiEo
o R MALEIOLEMHYIED
o REFHEILOHEREMN
o EMMIIT R

A FRERT W 7 SCRVSE A MR B 2 b ) 7 BB . AR, MOz
K7 BOBAFAE, HROEE TR GORFHUE . X AT LA g2 4t 3233 vy 7 7 B
Fihbh, ETEEAR NN, MR EREVT I, DARUA ATV, HE, X
H—R7FBHV REEREZEA —A)LaE. BERER, /ReARMARRMEHREE
Al WRVBARMTEA REFR EXBIREOMR, AERBREAER. BRE, Xy
BAR AR . BYEIERN T X SRR .

15.1 ERFGESEMIE

B EZ— TR A ERE B R R G 3h L.
LT G5 FARRR(X, )RR FERALE . BE x A A BTG E = 0~1280, y & 0~1024:

struct ScreenPosition
%
public int X;
public int Y;

public ScreenPosition(int x, int y)
{
this.X = rangeCheckedX(x);
this.Y = rangeCheckedY(y);

}

private static int rangeCheckedX(int x)

{
if (x <@ || x > 1280)

i
throw new ArgumentOutOfRangeException("X");

}
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return Xx;
}
private static int rangeCheckedY(int y)
{
if (y<o ||y > 1024)
{
throw new ArgumentOutOfRangeException("Y");
}
return y;
}
}
RGN R TER T HERNL, BAERFEEORERSE. BEIEAFRIE

FERER, FEOAREBHIA T NARFEE VIR . Flin, BEBIR ScreenPosition #4if#%
S5 E NSO TERER A, BEREL ScreenPosition X &2 )5, Al LABEME 5] A
HFRT, MENAFEEERE. BREERBEER), X 8 Y K 27 EE e 6
F AP R, WAl EERE AT RN A IR):

ScreenPosition origin = new ScreenPosition(@, @);

ié% Xpos = origin.X;

origin.Y = -100; // AILABEREGE

FRVAZ 0] R ) LT B R A T BUSOARAE , IR INBUE MR E v, o BRI S A
BMEFERNE. XM, BETERT N FREMTIERRE. flin, PUFRE
N X FEBE N T BUE 77 (GetX) MR E 77 VA (SetX), 1HE SetX 2t ESHHE:

struct ScreenPosition

{

}

public int GetX()
{

return this.x;

}

public void SetX(int newX)

{
this.x = rangeCheckedX(newX);

}

private static int rangeCheckedX(int x) { ... }
private static int rangeCheckedY(int y) { ... }
private int x, y;

w7, BRSO ARIhHEIN T VEE RS, XRGE. EATEBEK, A TAN

HIAH

BLTEHR ScreenPosition ANFEA HAKEEEA:; CIAEMAHK RS KT E

. T HERIERE. FOME X (EEE 10, R, B0 A EUE 777 GetX M X iHL,
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AR 7 SetX [ X BA:

int xpos = origin.GetX();
origin.SetX(xpos + 10);

MEFHA AR X, EREER THXHESH:

origin.X += 10;

EHASFR, RISTEEERE, RARSBAHEN. T, ERENET, T
LRI P A2 HL SR M 45 R —— B4R RF T B4R,  SUREE A F BURUR B IRV

15.2 HHt4a2BEM

BMRFBANTNENZE—FERETER, FEREIE. VR EEEN
Vil B R SRTT, G0 08 Sl 50T 5 B XURK 0 2 1 B P 0 O R V1 1) 28 74
Flo JRIERIFS BN B

AccessModifier Type ProperName

{
get

{
/1 B

}

set

// WEARES
}
}

@A LA AMRIGE, 43I0l get il set K FH L. Hi, get EE LR
PR AT IR R, set RESTER RIS AR HATHIER . BIERREIEE T B get M set
i e 25 B RN 5\ B 50808 126 2

PLFACHS BB 7 {8 B 20 19 ScreenPosition 4544, R EfCASRyEZ LT JLA:
NER x My RRAAEFE: KERXAYRALEM; A set Ui S&H — A ERmUAT
WERI S (%N value) RIEBES N HIE.

struct ScreenPosition

{

private int _x, _y;

public ScreenPosition(int X, int Y)

{
this._x = rangeCheckedX(X);

© ik BUERBEEGHR VT ESEE. WATEEN BN get Vi set VilA8%, & getter 7 setter.
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this._y = rangeCheckedY(Y);

}
public int X
{
get { return this._x; }
set { this._x = rangeCheckedX(value); }
}
public int Y
{
get { return this._y; }
set { this._y = rangeCheckedY(value); }
}

private static int rangeCheckedX(int x) { ... }
private static int rangeCheckedY(int y) { ... }
}

AHBANBEMEREE —ME FRER. XA RERBER TR —. BIEME—
EORMBRH get Ui H 3R EI R KA E. EEAASTEIRG, A—E BN
HHEH R mRGIXFESLIRYE, BATEWE TR .

MEE FAAFHHFRTORIATAHLEMT L BN, [2EMLES L, EkRAAF W,
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Ea,mﬁﬁtﬁm&ﬁgi%ﬁ&wsﬂ#ﬁ%é.ﬁﬁmaiﬁﬁﬁmwgﬁgf&,
ABOAT G K44 A B M RBSAE A FH M T oA R0l B sofo B b AT 27
Mt Z S St P A A6 F BE R AE A VA T XK HF k49 camelCase 47245 .

15.2.1 FARBRM

fEFIEAPER RN, BEANPEUE, ZEAMBKE. THM ScreenPosition 45
FIH X A Y J& A -
ScreenPosition origin = new ScreenPosition(@, 0);

int xpos = origin.X;  // S origin.X.get
int ypos = origin.Y;  // bR origin.Y.get

EE, BEREMTFEBRAMEFKEERYE. NRERER, %S850 FBA
A ACRD O SR PR R get V7SRO . olsth, R MERMERS, %i¥as BT B
JRHE B $ 4 BT 12 SR PE Y set U 1] 4% R 1 -

origin.X = 49; // SEBRF origin.X.set, value #4949
origin.Y = 100; // R origin.Y.set, value #4100

wETpTe, FEREFHEET value B4 set Yilad. “BITH” HINERALE.

B A [ B AT BUE AR . FEIXANENL T, get A set 1A #RSyi I F]. 1
i, ik ek UL R iE A B ot get F1 set i i) 2 EOTE A -

origin.X += 10;

(BT TARFFUBSFTEAFTE—MHOFTXENRARN, HEHEEKN, &
W Ao R AEM L AR A RTE, T R 2 M ek 34464 6% 4Rk A TR,

15.2.2 HiZEM

AUEHREE get iRBHEN, XHAREBEE. #ln, L TFTREE
ScreenPosition Z5) X @A N RiLE i

struct ScreenPosition

{

private int _x;

public int X
{
get { return this._x; }
}
}

XBHEAE set Vi as, [ XEALMERFNER, Flm.
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origin.X = 140; // 4wiFHEHR

15.2.3 REEM

K, ATEHRAEE set HBHEN, XHRARSEME. fln, ULTFRERK
ScreenPosition Z5HH X B A A R 5 @M.

struct ScreenPosition

{

private int _x;

public int X

{
set { this._x = rangeCheckedX(value); }

}
}
XBUEAEE get ViaIgs. ATLL, EE X SR ERFRHER, Fln:
Console.WriteLine(origin.X); /] GRERTRAR
origin.X = 200; /1 FwEET
origin.X += 10; // GRERTENR

iEEE REEMEATFMIMGHBHTHRY . BAKAT, FAT RO AE
B AR R B, RS RIRES, AR P ERBEER, REF5EEAP
R TERE LB EBE, READAELT RN E,

15.2.4 RBMRIAE)M4

75 B JB B R4 5 T 19 ¥ (public, private B protected). {EZE/EHEAE S, WA
get 1 set Vjlal#8 kg vl Vi tE, MM SEER T Ui, Flin, FHXARAR
ScreenPosition Z5KK X A1 Y JRER set V5 in) 8% € U FAE , 1 get ¥y i) 805 A 3L (A
HIEHERAILH):

struct ScreenPosition

{

private int _x, _y;

public int X

{

get { return this._x; }

private set { this._x = rangeCheckedX(value); }
}

public int Y

{
get { return this._y; }
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}

private set { this._y = rangeCheckedY(value); }

e
RPN ) 88 5 AR BRI 7 (A PRI, 2508 <5 LA R .

REESAR—N 7 R SRt flin, HREREFER AL, ERERPAUIR
AR AR A AL R R L

7 1) 8% (4 15 1A A& 16 FF (R 2 public, private B3 protected)f#E & iR Vi il
PEAE PR BIFERE K F R mT vy . B, @S AR, AR
get i B E B AAIL (MR, RiZEHEAIL, set & RH).

156.3 ERREMEERYE

JRAEESN I AT RAURGE AR B BRMEAR ERITETNARTE . 75, R
FFLELLT PRI

REESGHERVIIRHITFZ)E, 78S BRI R ERIRE . T HIRI1CRS
JEi%, BN AR location AfEH new SRAIEHLL:

ScreenPosition location;

location.X = 40; // 4R, location MiARM{E

lix =

PR XAFEMAR BN, EARMERSEY. BRXNRRAREF Titt)
—HFE, REAEGESRATFEABUAA RAG. XL MPXE, —F
Yk L iE AR R B, MARLAAFR, BXEREE., FREAREWE, AT
ATENERLEMOREBRTRAEET /. AFTEEG 155F “ARAHE
W 2FHIAEA.

AREK BIENE A ref B out ZHELL T4 (HA S HTFEREIEA ref B out
Biftid. XRBTREHARERA— I NFLE: ik, ERAKE M
) &% 773, Bl

MyMethod(ref location.X); // 4wz
B REEaE&— get Fl— set Vi iH] 8% . AREA S HAh 7k, FBEUE M.

get I set 1Al S A REFRBUEM S48 ERPES BT AR, BREAY value 28
B HMEL set il 8%

AHEF ] const J@E, filin:

const int X { get { ... } set { ... } } // 4miFninE
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REFERREM

JBtETiResR A, THERAEMR. FRAMIEE. GEEARYE, TMERBEER
SFRANGEY . R, D3ARROZR AT RERHLE M6 R AR, W E SURIER R AT AT
R L, EEER A EV RRAE R, SEd RN, SIS ERE R
BRI P, RERTKS LA —ZR0, R R BankAccount(FRATIK )2 6l
# Balance @1, W Ffizs:

class BankAccount

{

private decimal _balance;

public decimal Balance

{

get { return this._balance; }
set { this._balance = value; }

}
}

XA —MERER B, R BER R A UG I 06 B (1) ShRE (B A (IR AT RRFEEARTEAK
BT B RE) . gfenf, BEREEMRT RPRNZEMRNIA/M, B 5%k FRRK
JeiEvk. fitn, Y BankAccount 1t Deposit(#£3k)f Withdraw(HUR) 7%, mA
e AR T A vk

class BankAccount

{

private decimal _balance;

public decimal Balance { get { return this._balance; } }
public void Deposit(money amount) { ... }
public bool Withdraw(money amount) { ... }

}

15.4 #FEEOPEIRBEM

%13 mARTHED. BORRTRE X5k, EREE Rt AL, FTEIEE get 5
set XY, SFERTEEMHHE. (HK get ok set Ujin) 8 LB S5, Hln:

interface IScreenPosition

{
int X { get; set; }
int Y { get; set; }
}

SEHRZHE O AR KRG AR LA X F Y J@ i, FFAER M E X get 1 set iyl
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%%) gﬂﬁﬂ:
struct ScreenPosition : IScreenPosition
{
public int X
{
get { ... }
set { ooz }
}
public int Y
{
get { ...}
set { ... }

}

}

RSB O R B RS, AR SCELAE N virtual, MR FIRAE R E S 5L
W, fltn:

class ScreenPosition : IScreenPosition

{
public virtual int X
{
get { ... }
set { ... }
}
public virtual int Y
{
get "¢ en. )
set { ... }
}
}

M AGIERFHRAL. virtual (FELMP AR, SMEXFH, RLBRK,

& AT A S SR BER(S L 13.1.5 F)RSEBURYE. R IR B NEBRAEA LA
FEERM(ETARKES), Flw.

struct ScreenPosition : IScreenPosition

{

int IScreenPosition.X // BASIUECIRI, EHIENLIENIE
{

get { ... }

set { ...}
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}
int IScreenPosition.Y // EAGEEUECIRRENER, ZERbimMEOLENZ
{
get { ... }
set { ... }
}
}
RAEMRBGZE

13 JEIE T — MBI MR, RVELEE AR L 5 A IE T . %2 DrawingShape
f18 T Circle #1 Square K1)l F ThRE. B #RML T SetLocation fil SetColor /i%, fiF
N7 R P48 e FIRTE B LA BB . DAF4R 0 K504 DrawingShape 2%, AR
P EMBEENREATT.

1. W5 Visual Studio 2015 4K E5, ERINE.

2. T JF Drawing W H , Z W H Az T “ XX & 7 X 4 & T 1 Microsoft
Press\VCSBS\Chapter 15\Drawing Using Properties S 143% .

3. & “ARIEACAgwmiESs” 578 DrawingShape.cs .
A A 13 3 —#£fY DrawingShape 28, H 28 18 < & A I A9 221, % size
FEREMAN_size, locX fl locY FEEMWE N x Fl_y.

abstract class Drawingshape

{
protected int _size;
protected int _x =0, _y = 0;

}

4. fE “RIGASCA Y2 & 4T FF Drawing Hi H () IDraw.cs X . %8048 5E
T SetLocation J5i%, 1 Ffias:

interface IDraw

{

void SetlLocation(int xCoord, in yCoord);

}

754 R AR N1 % B DrawingShape 3t R #_x fl_y FE. & AT —
it JB AR .
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10.

114

MikR ik, EEBRERBEE XY, WInHE AR HTR:

interface IDraw

{
int X { get; set; }
int Y { get; set; }

}

7t DrawingShape ZEH il fR SetLocation /i, &l X F1Y J&TEMISEI:

public int X

{
get { return this._x; }
set { this._x = value; }
}

public int Y

{
get { return this._y; }
set { this._y = value; }
}

£ “RIEMCA4HmEIE" &0+ E /R DrawingPad.xamles 1, % 3|
drawingCanvas_Tapped JjiZ%.

SITEEF 1R A i R B AR A SR IE AT, SFE R v BCR A B IE T

REMHA SetLocation kR B IE AL EMIER, B PHK if He.

if (mySquare is IDraw)

{
IDraw drawSquare = mySquare;
drawSquare.SetLocation((int)mouseLocation.X, (int)mouseLocation.Y);
drawSquare.Draw(drawingCanvas);

}

BRUZIEAIR B E Square X R XA Y B/, Wb #E S TR

if (mySquare is IDraw)

{
IDraw drawSquare = mySquare;
drawSquare.X = (int)mouseLocation.X;
drawSquare.Y = (int)mouselLocation.Y;
drawSquare.Draw(drawingCanvas);

}

# % drawingCanvas_RightTapped J5%.
EHGEEFREKEFRESCAERIFGENIET, SERESA S E .
AF R Circle X% SetLocation J7i%k, MRS NIEE XM Y EH:, Wit
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{15 B TR -
if (myCircle is IDraw)
{
IDraw drawCircle = myCircle;
drawCircle.X = (int)mouselocation.X;
drawCircle.Y = (int)mouselocation.Y;
drawCircle.Draw(drawingCanvas);
}
12. 7& “AASFM XA YwiB4s " & O FTIF Drawing 5 H i) IColor.cs 3. %¥E O E
T SetColor /%, W FFimR:
interface IColor
{
void SetColor(Color color);
}
13. MERZAE:, E#K Color Bk, Wbk MRS FTR:
interface IColor
{
Color Color { set; }
}
XRRERME, RE setVjndg, ®H get Vind. X&HTHALRAFEE
DrawingShape K1, {NEFAMORIELIFEE, TRELERWIRK T e Bl
B4
MR A —BALA 628 HRORPIHA Color)iaR .
14. R[E] “ACHFN LA Ym4E 28" F i DrawingShape 2% . ¥4 SetColor /774 & # il Color

JEYE, WA

public Color Color
{

set
{
if (this.shape != null)
{
SolidColorBrush brush = new SolidColorBrush(value);
this.shape.Fill = brush;
}
}
}

[BIRT  setiyF] B eyK A R4 SetColor 7 ik JLF % 4A4AF) , R &% SolidColorBrush

#i& B4k % 0 R value £k,

15. I8 Bl “ AL 5% Ff1 XX & %5 4 2% 7 ) DrawingPad.xamles 3 4 . 7E
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drawingCanvas_Tapped 77 7AHE 1% & Square X R B HESR], Wl
B 7R :

if (mySquare is IColor)
{
IColor colorSquare = mySquare;
colorSquare.Color = Colors.BlueViolet;
}

16. ZflHh, 7F drawingCanvas_RightTapped /i &% B Circle X S Fifa 1)
.

if (myCircle is IColor)

{
IColor colorCircle = myCircle;
colorCircle.Color = Colors.HotPink;

}
17. #& “” R “FhiEk” wd, ERSFEITNAERF.

18. WAEMSAREFMELRT— R TAE. Fie Qs bradimifm, NARFNIZE T
s ARE o U 5 (2 T )

Orawing e gl T
Drawing Pad

19. #&[A] Visual Studio 2015 342 11k .



294 Visual CEMAN I 2|8 (F 8 #R)

15,5 SpEzmIEM

AzATE L, R SRS B, R RS EPAT A AT
fE, XM ZELEE. BR, R get F set 1o &2 08ME R RN FBUHTIES, R
HFRLFEEX N BT HIME. EZDHTHAHEE, NERFE RN, AR
FAEARIETFBATT

o S5NABFHFANE FERAMEMEERFESHAARTEEERT AT AT
—AK, HREMRAAKTER, ERAZEHEFTR R & b7 B 5 HiX
SRR . BAFEMBEERNIESIEEMA, E5FFIIKANEBEANR. #5
Z, e CHERFSRIEIN T MERZESR . WRE RER 7 BALRR (T R AL 55
TRRAET &, EREN FEHIMNEE), REONHARFRIEENRE, &
N FRASBEAE AR HIBTARA . R KA EITFF RN R, AKER - 86 KHLARHS
FTHRKNERER, ZMaB—PNERRE. BRA IMER LUERIE A [
B, BEIFERARTALE, N —FFaamiint for kA B 5.

o LHEOMGAN WmRELIED, WHEORSEERTUE CREE, B
AR, 2 58O MEHF—RMEXNEERZESAE FRIOEE. &
AURRBRM—RZNATER “ZLE” -

CHES BOHERIERF RELZ “KICAN” , NZENESZREOME. Frel, Cig
VAR ELAERE B B R PR AR, TR FTR

class Circle

{
public int Radius{ get; set; }

}

FEXAMBIFH, Circle K& 4K Radius @M. BR T BIERIER, FibfeEExA
JR PRI TAERI——get T set Vil SRR 2 AT, CHGNIE R H BIHRIX AN E S Al
HFBULE—BOARISEEL, I FFR:

class Circle
{
private int _radius;
public int Radius{
get
§
return this._radius;
}

set

{

this._radius = value;
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}

Fril, ARSMRAOMMREMAELREREE. DUsREm T #stEsE, dAraT
WA KL SRR -

iBEE X azmhAhe, Ex5Ee8 0T LERLFZLME. RALET, A3EK
T vAZE & 5 PS4 4F, 44 private, public $# protected.

fERMEFP AT R set Vil assl ] LG Nk B 3hE i, Bilin:

class Circle

{
public DateTime CircleCreatedDate { get; }

}

EAEAE G FARQEATARNY; BRI RAGIEN 4, LEEARTER. #i
., PRATREBREXN R E Y, RERECIEENA A, 3E AN RAERME—RR
o XA T AR REF TGS . Ak, CHRTAFEM TR ¥ R asE .
A LA A IE 85 R WA A 1 -

class Circle

{
public Circle()

{
CircleCreatedDate = DateTime.Now;

}
public DateTime CircleCreatedDate { get; }

}
B TE P I BT AA AL

class Circle

{
public DateTime CircleCreatedDate { get; } = DateTime.Now;

}

ER, mROEMT Aa RN, XERGERPREEHRE, BAEELBHRITE.
PR SO, ANEEM !

fiGEE Tt ZRE AR, SRR get 77 B4 A 50/B ML R ABEMEZ,
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15.6 HRRMEMBILITR

57 BARRE T e USSRV B MR ATLLE 2 MAIEE, FONARMIE
B EARFSERAAENN R RARRTE. G, AT =MBHTER, ATLGE R
T IX AN

public class Triangle

{

}

/] EM=ANAK

private int sidellength;
private int side2lLength;
private int side3Length;

/] BROMBERS - B KEEERAME 10
public Triangle()
{
this.sidelLength = this.side2lLength = this.side3Length = 10;
}

// 187E sidellength [HEE, HAWAKAHAERI N 10
public Triangle(int lengthl)
{
this.sidellLength = lengthl;
this.side2Length = this.side3Length = 10;
}

// F85€ sidellength fl side2Length K%

// side3Length JHERIME 10

public Triangle(int lengthl, int length2)

%
this.sidellLength = lengthl;
this.side2length = length2;
this.side3Length = 10;

}

// fRERTRILK, HERABRIME
public Triangle(int lengthl, int length2, int length3)
{
this.sidellength = lengthl;
this.side2lLength = length2;
this.side3Length = length3;
}

B TFRAEZOANFER, URBRAAAAERIGEHTE, REATMRESEELZH
s, A4, MR ANFEEEMEFEE, BAEH T REER]—4 A SLIH K
AR TFEAN T B S —F A G E S — &S . Fli, 7ERTEM Triangle K, ARk
25 I — %, e R¥IdG4k sidellength fil side3Length B, B AT &AM
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—HRMEL. MRANESXFEORIES, WERVIRNHEA int 28, BRECLE
— M B (A FTHIAR ML sidellength Al side2Length I EFHXANMEL T . — MRk
F R E SRR ESHEIESS, FFERE Triangle MR, BdHEESHLN TR
AR ENSHERLSXRAELSE). "R, AN EFNEEHNFARBAELE
VIsa o —HBRMEFHF B ENMENBEATF, WTFFiR:

public class Triangle

{
private int sidellLength = 10;
private int side2lLength = 10;
private int side3Length = 10;
public int Sidellength
{ ,
set { this.sidelLength = value; }
}
public int Side2lLength
{
set { this.side2Length = value; }
}
public int Side3Length
{
set { this.side3Length = value; }
}
}

GIERER LGN, AONRA set Ui AFHEM AL R € 2 FAE. B, "
Triangle MR, HXMN=ANUKERHEGHITVIHL:
Triangle tril = new Triangle { Side3Length = 15 };
Triangle tri2 = new Triangle { SidellLength = 15, Side3Length = 20 };
Triangle tri3 = new Triangle { Side2Length = 12, Side3Length = 17 };
Triangle tri4 = new Triangle { SidellLength = 9, Side2lLength = 12,
Side3Length = 15 };

XMEERANRYVEURFRNESVIRUTIR. BRI RG0S, CHamEdR
2 BAAEBRER AR IAGESR, RS RSN BELREN set Ui dE, EEVIHLK
faE(E. X RHIEIERT AAAEBOAME RIS/ . B, g Triangle HKiEH —
MG AR REIREURAN TR R SRR R T =F/ATE), sl i ZAEeE, R HAa R
HEREATHIARL :

Triangle tri5 = new Triangle("%5=F/%") {  SidellLength = 3,

Side2Length = 3,
Side3Length = 3 };

© #iE: TESEMALSHOEEESN 34 7.
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HERET, BERAKBITHIES, FNBEERTRE. mREEGEHEN R FBRBR
NFERE, HhEEESCXSE, IMRFRERSEREET.

XN R ARE TR B SRR S A, XHE TG PR E4531F, BEX
—ANRRERIEZ AT, CRE B3R IERY H 2 AL BAa K.

MEEE A3 RN TR HMIEI; REEA E—F Rk 6 AA 5 XX —.

> ENEDBMIFEARRELSE

1.

£ Visual Studio 2015 # ¥ JF AutomaticProperties Wi H, %W H AL T “ 3B ” 304
32 ff)\Microsoft Press\VCSBS\Chapter 15\AutomaticProperties F 3 43 .

AutomaticProperties 1l H £ % Program.cs 3(ff, ‘EE X T Program 3. Kh&H
Main 1 doWork 777, LARTHIZR>] o Bl X B 75 % .

TEMRR T REVRE IR P4 i il AutomaticProperties i H , M 3 H 5 Sk %
“OSINT | “2” . fE “USINETI - AutomaticProperties” XTIEHEAR, 7E “ AR HE
N\ Polygon.cs, i “¥Win” .

B J5 < E sh B2 34T JF Polygon.cs 3C 4, HA @S T B3N Polygon 2.

£ Polygon J5Hh 7R I E 3 )& 1 NumSides(i %) SideLength(iZ ), fnhnH AL
B i :

class Polygon

{
public int NumSides { get; set; }
public double SideLength { get; set; }
}

4 Polygon R HNCA FAFH A BRIAMDIESS . ZA4iE 28 FBRIAEWISG1E NumSides
F1 SideLength £ :

class Polygon

{

public Polygon()
{
this.NumSides = 4;

this.SideLength = 10.0;
}
}

XAGIARBRINZ A RLK N 10 FIEH T .
£ “IRASA LA RS & 04T Program.cs 30 fF.
¥ UL T A /RS Zs N E) dowork 77, E¥Hdii// TODO: R
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static void doWork()

{

Polygon square = new Polygon();

Polygon triangle = new Polygon { NumSides = 3 };

Polygon pentagon = new Polygon { SidelLength = 15.5, NumSides = 5 };
}

X L6iE4A] 6@ =/~ Polygon X[ 4. square(iE / 1%)3s & ff B BRI K B34 46 1K «
triangle(=fJ¥)M pentagon(FLiij¥)ZE &5 FECAMIE R WAL, FHi#Eid “Xf
FYGEAEE” FE L Polygon KT AFFHEHER{E. 7E triangle TEMHFMR T,
NumSides(i1 %)@ tE# A 3, {H SideLength(ilK)B M {RIFEINE 10.0. 7F
pentagon ZF & [J1E . F, SideLength Fl NumSides J& M HI{EERIELT T 1824,

7. {E doWork J5 iR R N AR A I 4KRY -

static void doWork()
{

Console.WriteLine($"Square: number of sides is {square.NumSides}, length of each side
is {square.SideLength}");

Console.WriteLine($"Triangle: number of sides is {triangle.NumSides}, length of each
side is {triangle.SideLength}");

Console.WriteLine($"Pentagon: number of sides is {pentagon.NumSides}, length of each
side is {pentagon.SideLength}");
}

X 5] B R Polygon Xt % ) NumSides 1 SideLength J& 14 1E .
8. i&#E WK | “HHEPITAMR)” .
OAUEFE PP IUR A R IFI2 4T, FFERHIE R T EFRE R .

Square: number of sides is 4, length of each side is 10 A

Triangle: number of sides is 3, length of each side is 10 &
Pentagon: number of sides is 5, length of each side is 15.5
B E. . .

9. 1% Enter ## XN HFEF, i&[El Visual Studio 2015,

B

AE R T T £ ANE R R R — s xt Reh B AT A AR S AT . VR T
TR B Zh R, W FERT GG A xt SR A s

o IMRABELEEES] F—F, ELZELT Visual Studio 2015, RJ5RIES 16 &E.
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o INRABEIAMIBY Visual Studio 2015, IEEEE M | “BH” . WREF
“ORAE” XHEHE, iR R HBERAETHE .

£ 15 FRESE

e

NEEHRERER L/ SR
3

FIRMEREAE, BFR. —> get Fl set VA%, mBIMT:
struct ScreenPosition

{

5&611c int X
{
get { ... }
set { ...}
}

}

NG HI B R B R R

EFE PR R R EE get Vrial g, REITT:

struct ScreenPosition

{
public int X

{
get { ... }
H

}

NEEREE KRB R R %

FEFEAR YD REE set Vi dk. AEIITF:

struct ScreenPosition

{
public int X

{
set { ... }
}

}

FE# O rp 7 B R

EAEHREES, RAE get M set XY, RFFAMNGEXHEAN
Kgs. ~FlmT:

interface IScreenPosition
{
int X { get; set; } // IEk
int Y { get; set; } // TFEi&
}
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Ex

Bir

BRAE

FEL K R rh L O R

ESCI B O RRERES T, BRI SCILRAR TR 8. wPIF:

struct ScreenPosition : IScreenPosition
{
public int X
{
get 4 i.. }
set { ...}
}
public int Y
{
get { ... }
set { s}
}
}

g & 3h & 1k

FERERA M, A2 get fl set Uil BRI, R~EIINF:

class Polygon

{
pubic int NumSides { get; set;}

}

i R PRI 46 Xt &

Mg R, E{}HUSIRE A E R E. T

Triangle tri3 = new Triangle { Side2length = 12
Side3Length = 17};




FE16E (FHZESIH

3 BFR:

o ARG BAHARAETFI R

o FE get iz o) BEH & 5| B 6L IR 7]
o FEsetif P BH k5 BeIBEAGF)
o ABuvEHERIE

o AEMBosgRGLEMFETERNEIE

5515 FRHR T T E RS IURE, W RS K B . RS R
EfFBt T 2R, BYHERAM. EREU A RMABREED HSH 2 M
X, RIIBERM.

16.1 HA=RESIEH

BT R T B R0, RO R A, B T X
R —/ME, MRIISBEET —AE. ERRIISEN, EEAEREATE AR,

AR R 5| SRR N R M 7 %3] . HARERR AT, WHEAERRS
WIVATIR T, MR RESTFAEMLEERIG . 5 RS S0 J7 AT . XA TF—
FEl Se B B (BB e M i 2 int KR RITHY.

16.1.1 AHZERSIHFEITF

BHA int ANBHE. int WIRKHEFMA 32 1, B—MELHN e, BEANL
HEF R, REFEGEHATEROLAT TR MR, BEK int KEENBEE
e . BN HER int KR THMAE: AREFRH int fF3 ZHHIPREDbit flags)
HEMH. 52, REN int G889 32 A ZHGINA HE, MARBAERRE %
. CEFRFEEHARKEE! )

ligid —sekfeii@it int £RFEAA. A6t Emm AL KB it, &F£ GB
i, B KBHAAHREFTER. — A int L5 3245, H—E#HTAR 1K 0.
ATPANE, A RA 14T truefl; A 0 &7 falsefl, ARBHXA int
4k 4 Boolean {& £ 41 /.

© HiE: WLk, RIIBWARLR “ALREME" . W E—FFREAHERER “TSRE” . “KIB” RE ot “HER
T Hyk.



£16%F ARS8 303

CHRAE T LU T BRAERFR VG I AR int o Bl — il iz .

NOT(~RIERF —Jo#RfERF, BATHRARFN. B, WRxf 8 fifd 11e01100(+
2l 204) N FH~RIERF, 45502 ee11e011(f ik 51). R HIFTA 1 #AZMK
0, A @ #RALM 1.

gE=

T ) FABIE =, REL 8 (ah. CHeh int KA R 324549, FArvife CHEA
A2 IR LT, FRNRF XL FAHRANG 32 28R, Hlde, 32454
204 % 00000000000000000000000011001100, FTVifE CHYF, ~204 45 R A
11111111111111111111111100110011(48 L F C# int 14-205).

EBAGOBRIER —ullEr, PITABAL. RiERX 204 << 2¥4R[H{H 48(7E
iR, 204 XFTNT 11001100, FrAfLRLEREE) 2 M E, 45 5% 7 00110000,
kRt 48). MAMMN S ES, BAILH 0 *ME. XML
ERF>>.

OR(|)BRERF —JoiR(ERF, ATIRLL OR. BINMRIER, (Ff—/NE {12
1, IR [BUE X AL B B2 1. B, KA 204 | 24 iR [F] 220(204 %f i 11001100,
24 X} V. 00011000, ] 220 X i 11011100).

AND@RRERF —JoRfERF, $ATHAL AND. 5347 OR #AERHHLL, BHRF
A ERERR R — ML B AR 1, REMEAX N EA 2 1. BTl 204 & 24 &
[[5] 8(204 X2 11001100, 24 Xf/ 00011000, il 8 X\ 00001000).

XORMBRVERF iR fERF, $ITIEM XOR(RER), RAEFAMLE EA R K
AU T, IR EME KX AL E A 1. ATEL, 204 ~ 24 iR [A] 212(11001100 ~ 00011000
45 /2 11010100).

Al 4R A8 X SR VERF R FIWT— A int P AT B . Blin, CLRFRIEA AL
(<)FHEAL ANDR)ERVERFHIMTE 4 R bits B—A int o, S TH1 8 S(EECEE 6 1)) — it
P2 0 L2 1:

(bits & (1 << 5)) =0

iZxE

BlABEAMEA LT IGEE. REMGLEREE0, 5F SHALHE 615,

A bits RS HEHIE 42, B —dk4 eele1e10. MM 1 i &
00000001, FTLLFEIA 1 << 545 R 00100000, # %% 6 72 1. Ft, Fisk bits
& (1 << 5)H¥4T 00101010 & 00100000, 4R 7 00100000(I-%). WIH bits L EAE
65, i 01000001, Ji4 Fiki 01000001 & 00100000 45 5 /& 00000000, B[t i 0.

BRXOER —RERIREN, EMTEHXNRIEREHR EBUERIER &=
fr 8 6 MfrEn ofith, HEHRMENEEMALE T :

bits & ~(1 << 5)
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K, ERALE 6 AN 1, AT RIHEAL OR(DERMERF. FTHRXNMNERAMEREALUE
A WREERIERT | =R

bits |= (1 << 5)

X FRGERE T, BAREER, BARBEERSITAERXNS, RIBAE

BEMEMA TR, STERK BRTRBEHE. halRU, T E MR R AT
R, i LR A .

16.1.2 E—1MHlFA&RSIHF

BULE, ESXT AT AR AR s R B R, R E UHE R B A T . BT E K2
B int fE 8 —AN i 32 A T AL R BCA B, TIASRAEDY int /. BFTEA, bk
HIRR AT AR int MR REE 32 A — D! thaifd, WR bits £ int, AN
TEAREE 6 N HtHIAL, RIVEZXHEEGEEHERSIM 0 FHih):

bits[5]

AT HEBE 4 F0RA true, BATFERE FTHXHES:

bits[3] = true;

ligi¥®E CHFAAREE, Boolean f& true ¥ F) F—i#t#4|{i 1, false ¥R F =it 4|44 0.
Fivh, &3AX bits[3] = true 248 “I4 bits T EAHHE 4458 H 17 .

HARM R, RREAN int EH FHE S0 5 . XM S 0UEA B SRIT A SR
HIKA . FTLA, fROTREFE—FIERE, EETH. SPUFAE EEEALLT bool 4,
BT int LB, TRIE L —1R3IFE. REHLEE LA IntBits, IntBits W& —
A int EH(FERIE R RIEE), (HIRATEH IntBits {F 4 bool 28 &4 A f 420 1 F :

struct IntBits
{

private int bits;

public IntBits(int initialBitValue)
{

bits = initialBitValue;

}

/] EEREERT|E
}

[BARR W T IntBits /Ry, REBEFAL, A LEREHAHLEMMRRERE,

5E LRG| SRERM —FA AR MBEARHERIC 5. BI85 H this KBTFIIA,
this Z AifRE R5I8BMIREMERR . 7 this ZFHNHESS, MEEARIIBHERIE
FIRERKA. IntBits ZMIAR T 3568 HBHERRGIKA, i&E bool fH, W FHIR:
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struct IntBits
{

public bool this [ int index ]
{
get

{
return (bits & (1 << index)) != @;

}

set

{
if (value) // Wifvalue A true, FAHEEMNIBEN1(FF): BN O(K)
bits |= (1 << index);
else
bits & ~(1 << index);
}
}
}

EELUTILA.

o REBARNE—EA - MNEESHWETES, BF —xHEE T RIINTHES.
3 B R —ATE. ©

o FrARIISHMEM this KBTI ESL . BOIRREWRRFE L PRI
(BT EHIFE L), mHBRGAN this.

o  FEME—FE, K| BBAE get Ml set IXFH 2. AHIH get Fl set i) 58
A8 R T e % A Rk .

o FKIISBFMHIEER index ¥ H AR 5 SR E MR IMERIHTT. get M set
Vil 88 AR LAERUZ AN S, FIW R i — AN TeR .

MEE £33 BaEMEPTERLSE, BiLE3] BRBLAETRALEGFHF.

ARS8 E, SATH IntBits(MIk int) KR MR IER T 512 Ti:

int adapted = 126; // 126 I—ikfilaGR 01111110

IntBits bits = new IntBits(adapted);

bool peek = bits[6]; // $RESIGIE 6 ff1bool {i; Ni%f: true(1)
bits[@] = true; /1 ¥575| @ LN true(1)

bits[3] = false; /1 %8| 3 Bk false ()

// BUfE bits AOfESE 01110111 BR 53] 119

@ ik RIIBARKIBAGE, EEFERTE. RESERFEH, & HIREHERRENERG . Sk,
CLR ASH AKX ESBUERESRMIE(FESI 8. % CLR Kik, S0 RESRRER g LH—3 ik —onsidE. ¥
52 W (CLR via C#(3 4 ) (FHERFEHMAL, 2014 %),
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RMEZEREALEM. CEFEW, T HEHRSRHIER T B AR .

16.1.3 IBfEZRS|ZRAVITERS

BEHUE G| 80T, 4niEas B 3RS RS B ACRS FE Be plox BRANE 51 236 get 15 1] 23 (191
. Biltn, CLTFARRSEH RN bits i) get Vi 25A0AA, index Z¥({E A 6:

bool peek = bits[6];

KA, FIRFI RSN, iR H KR AR R o R 51 R set U5 A 430
M, 3R index ZHBCATE S HIRERE. Fln:

bits[3] = true;

ZIE A K AR AT bits (1) set Vi 23, index E A 3. FIFEBME—F, W
R BB AREEF 2 true)2iBid value X FRVi AT, value IR 5R5| 8845
128 BYAH (] (A< 5] /& bool).

AR AE [F) I RS N I 0 T FH 28 5| 2% o IR 0 22 (] B+ L 21 get A set Vi) 2% .
i, BAFiEAER XOR #RAERF(M) ¥ bits ZZREK | 6 ) — Bkl fr.

bits[6] 7= true;

'E BB L, TR

bits[6] = bits[6] ~ true;

ERAHEZ AR, RETRIIBFEMNEHT get Ml set 58

fEE XTAEAARCLL get TR BMEIIB(RELINB), RAVRELSL setFF B4
%3 B(RE %3 B).

16.1.4 XfEEERS|IZFFELA

G| SREEEMEA AR, ERSISNBANRFEEEX .

o EI| WA AAERE ThR, A R e BECTAR, AT
public int this [ string name ] { ... } // &i%

[BARTR —de A K A4/A (key/value) st S Somh 2 T % B X (associative) & K k. # %
XA 54K (4o Hashtable)#F £ T &35 8, Mmi#t % 7428 R AW Add 7
R BAAL, LB % T &M Values Btk A4 Z 914
Hlde, TAREHE:

Hashtable ages = new Hashtable();
ages.Add("John", 42);
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i R BXAHE

Hashtable ages = new Hashtable();
ages["John"] = 42;

G| SR REE XA B, BN ARE:

public Name this [ PhoneNumber number ] { ... }
public PhoneNumber this [ Name name ] { ... }

R BWAREN ref B out SHAEA, HATRNAE:

IntBits bits; // bits BEF K5I8
Method(ref bits[1]);  // 4ikiHiR
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16.2 FEOHPHESIZE

FERE ORI RS 8. N, FEE get LUR/ERFE set X4 T . (HE, get Ml set
Vil BRI BB BN S . SCII%EE O A (T BRGS0 A S T 7 75 A M R 5 2
BV I 8%, Blhn:

interface IRawInt :

{

}

bool this [ int index ] { get; set; }
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struct RawInt : IRawInt

{
é&glic bool this [ int index ]
{
get { ... }
g8t {1 =t
}
}

TERP LR O ERAR T BR0, FRRGISEIAERA virtual, M RFIRE
REE get Ml set il gk, ln, AT KIH T 7T LAKS B TR

class RawInt : IRawInt

{
éLGIic virtual bool this [ int index ]
{
get { ... }
set { ... }
}
}

ERTLAR N DA AR AT AR, I “ BREOLH” HEES R 13.1.5 F)REAR
Fla%. RI|SHEALIREASLRNIERVFETUAEKES), Flw.

struct RawInt : IRawInt

{
ééél IRawInt.this [ int index ]
{
get { ...}
set { ... }
x
}

16.3 £ Windows M RTEFH{ERA RIS

PAF 2R 2D R0 7 — AN B R SRR T, RSB IISEEL. {E% 2 1E PhoneBook
KhEHANEG| 8. —IKEL Name Z403FiR A PhoneNumber; % —/ 3KHL PhoneNumber
Z ¥ I [F] Name. (Name A1 PhoneNumber X /NEH EE G T T . )IEEMNEF K IEH{ B
X5 58,
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> RN AER
1. fn5 Microsoft Visual Studio 2015 k& zh, &E5.

2. fTJF Indexers Wi H, Z WM BH AL F “ X ” XM # T M Microsoft
Press\VCSBS\Chapter 16\Indexers T {4 3% .

EABESARERF RFIRERRABRAIE S, BRERIESHEREKRA.
3. E# CER” | “TFERIARY .

BEEAERIFETHE. FREn— 0 EE, EPaEmi T axXEiE, wEas5h
52 Name(#4:44)#1 Phone Number( B i55H5). & ARIT 4 BRMNM&H: — MR
HABERESH, H—MREBIGESHEGES. A& @ ERRSN G ERMIN
B Add #2580, K — Xt ka1 S B I 0 3 L 2 P 4 4 1 1k 42 R0 L S5 A3
o AT, XA 2B FRIE R R 5E N TR, XS fe s T1E.

JSLFAFE P 9 AR 4n T B R o

Indecers i = o
000 000

Phone Book

Name Phone Number

4. R[A] Visual Studio 2015 345 1 &3k

5. fF “fRASFIS AR T Name.cs PRS0 KA Name 454, BEH T
PP A A

PEZAE R TR R R ARG . B R 5 B Text SR 4 (75 B Name {E
IR — N g & e, AR Equals fil GetHashCode 757t Name, ¥
A LA 2B IX AN F775)
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6.

£ “ARIM LA Y4885 ” F14TFF PhoneNumber.cs JHSHE 4, 2 PhoneNumber
ZENY . B Name 5 HIAEH AL

£ “RIBACAYREA” $4TFF PhoneBook.cs JRARAS L, 7 PhoneBook .
ZREEWMAEHA: —EHH Name EMK, %A names; H— ¥l H
PhoneNumber {55, 44 phoneNumbers. PhoneBook Z&i&f1 & —/~ Add 75,
AT ) G A N e SRS 4L . B E Ak B Add $RHKR R . Add
£ H enlargeIfFull 7%, LMEER P RMEHETNEERHARTCH. 0F
WE, enlargeIffull FELBIZFNHTE. ERHEAH, BAAHHANAER
filid %, REEFIHEA.

Add BRI AR, B E b R T B 0 A BRI R i
£,

PhoneBook 3 H il &t IRt BRIk 44 B TG SR ThAE, EAE TP HRMM
MR G| SRR LX) E

ST T T b e e G B

1.

7£ PhoneBook.cs JECHE 344 MIE%// TODO: write 1st indexer here %, #
i i% PhoneBook /43t R % 51 28 (Wi ARAS AT ZR), "Bk [El—/> Name, $
% —> PhoneNumber {E A% 5] . ik get Vi & HI EAE A2

5| 88 PO AR T X -

sealed class PhoneBook
{

public Name this [PhoneNumber number]

SEHL get ViilaS, WA MARREATR. ZU5 R ESRER R ER S5 E BiE ST
B4 . Rk, FERA Array BEIEE 77 Index0f. IndexOf kiR E
H, RES58EEILERNSE—TiHZES|. Indexof HiENE—NSHLERERN
# 4 (phoneNumbers); % - AMREMEFTI. KEIILET, Indexof #iik[EZt
FRBHES: SUEE-1, MRERIIBKIBIESTE, RAZEREE: B,
AN iZIR [Bl—N2E ) Name (B . (737 Name 454, FrLlE EF —BRIAE 334
ERFAA name FBN null).

sealed class PhoneBook
]
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public Name this [PhoneNumber number]

{
get
{
int i = Array.IndexOf(this.phoneNumbers, number);
if (1 != -1)
{
return this.names[i];
}
else
{
return new Name();
}
}

}

7E PhoneBook £ fjllF%// TODO: write 2nd indexer here y:F:, #FH#E —/
AFEHREERS| 8, Bi&FE—A PhoneNumber, #25z2—> Name {EAZEG]. KA
— ARG BRI R RLIMiZE T 25, (FIRKIEEE, PhoneNumber 24544, FrlA
WHAEA — N BRIAIESR).

B AR SBUW T HR:

sealed class PhoneBook
1

public PhoneNumber this [Name name]
{
get
{
int i = Array.IndexOf(this.names, name);
if (i |= ~1)
{
return this.phoneNumbers[i];

else

{
return new PhoneNumber();

}
}
}

}

EE, WAERRIISZHLIELE, —REANENRSINEAFRMKNE, X&
k&L A A . H4 Name Fil PhoneNumber 4544 # # il i B4 e (Rt 2 e TR %
MAZ), WAERNRSISHAAHRANES, KRR ELHF.
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4.

W R | “ERBRTR” o MIEEFHIT TR WHELE, EEHER.

> ERERSIE

E

£ AR A4S ” 4T JF MainPage.xaml.cs JRACHS SO, R BIH K
findByNameClick J5i%.

#7 Find by Name(# M2 8 R)IZHK AR Z . HiEEMZH. ¥// TODO:
VE R W Rl THD DA PO ARAD, AT AT BA FAESS

1.1 R EAE L name SCAKEN) Text BHE. XE—ANFFH, HbhadH
PN R A A .

1.2 WMRFHFREAAT, HiEHRETZEE PhoneBook H14# % 5 BNtk 42 % Bi
A% SI(E &, MainPage 2645 4 /v phoneBook (1], PhoneBook FE%);
T AT 8 R IE Name X R, FEEE NS Hfk4: PhoneBook 5 2% .

1.3 5§25 28R [3] ) PhoneNumber 45 ¥ ) Text B HEME AN null 8% HF &
B, PR ZEMERES A phoneNumber LAKE; 75N 27534 "Not Found".

5ERJE ) findByNameClick 7592 i% A% F X 4«

private void findByNameClick(object sender, RoutedEventArgs e)

{
string text = name.Text;

if (!String.IsNullOrEmpty(text))

{
Name personsName = new Name(text);
PhoneNumber personsPhoneNumber = this.phoneBook[personsName] ;
phoneNumber.Text = String.IsNullOrEmpty(personsPhoneNumber.Text) ?

"Not Found" : personsPhoneNumber.Text;
}
}

B TR R G| SRHER, ERRIEA P MERERRITT .

(1) String KA J7 % IsNullorEmpty H W77/ & 52 HEAES null {f. X
RIRFFEREGESHEMEIETE. B8 null REFRFHEC")HERE true, B
M3k [7] false.

(2) ?:REFMBIRAL if.else iBA)AFEIEFE phoneNumber SCAHEN] Text &
. EA=JC8MER, BERRLL T =1 /E#: Boolean FiL, 7 Boolean
Kk A true BRIEIHFREIHFRENR, LARIE Boolean Rk A false BfR{E
HiREIRFRER. BRI 5K XK IsNullorEmpty (personsPhoneNumber . Text)
A true, RUHIFEPARILBICAT, ALl ERLA"Not Found”, 7 NEIR
personsPhoneNumber 25 & ] Text & 4H{&

2 BRAERFR R A T
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3.

Result = <Boolean FE> ? <A true BER{EMFEERS : <A false FER{EMZFER>

fE MainPage.xaml.cs 3 ff & #& #| findByPhoneNumberClick 75 ¥ ( fif F
findByNameClick % F 7).

#.47 Find by Phone Number (% B8 1% S 38 R)IZHK MAH Z 7. HEEZEA,
RE—%// TODO: K. THEMR FEXFLIE. CERMPABEINEER. )

2.1 BEHUE K L[ phoneNumber SCAKER) Text JBMEE. XRFRFEH, HbhaF
AP RARBIESH.

22 WRFFFEANE, MAEHRTSE PhoneBook H14# R 5 LT X NI -
2.3 KRS 3R [E H Name G5HI ] Text BIERIMES A name SCAAE.

FERRZ Ja B 75 L% AR T T A«

private void findByPhoneNumberClick(object sender, RoutedEventArgs e)
{
string text = phoneNumber.Text;
if (!String.IsNullOrEmpty(text))
{
PhoneNumber personsPhoneNumber = new PhoneNumber(text);
Name personsName = this.phoneBook[personsPhoneNumber];
name.Text = String.IsNullOrEmpty(personsName.Text) ?
"Not Found" : personsName.Text;
}
}

R CAERT | “ERMBRITR” . MIEFTETFHR.

1.

2!

W R | TR .
FEARRL A SCARE PRIV LR A HIE S0, Milidr &4, Bl Add %4

Hifi Add #4815, Add J7 kR BHR USR] s # b, HERROCRRE, eI
FHPAT—RER.

HELR 2 Bk, BREMASROELMEIESH, ERiEEPES2 M0
o EE, MARFANSAETERERSE, mHE RS KR AR SN
HIE ST, R RIRRE, 1HESRER AR K2R 1S 56,

BB 2~3 A — A4 %\ Name CAHE, ¥ Find by Name.
BiEi B A BIE R AE R B INE 15 515,  H7E Phone Number L AHEH B,
7 Phone Number X AHEFHAAFEEK R AR LS, #Bidi Find by Phone

Number.
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2 MHEIEEP R R B R A4, HE Name SCAMEH 7R,
6. 7E Name SCAHE iy N & 7E G N L 24, Bds Find by Name.
Xk, Phone Number L AHEE R “Not Found” .

7. SKHMEE, iR[E Visual Studio 2015,

I\ =

AEWR T WFTERRTIAE, CABA R T P8 JHE 7Rl R 5188k
RIR 51 I get Uy Al 4% 2 HE IR HZ R 5| AL B KIME. 55t BiHE T A set
Vi SR fE TR E R 5L B IR T E .

o URMEBEALLE )T &, E4kLEIZIT Visual Studio 2015, SRJF IR 17 &,

o IMBEFEHMBHY Visual Studio 2015, iHk#E “3H4” | “BHE” . WEEFF
“URTE” XHENE, TEEE R HARAEE .

£ 16 ERESE

B e G
ARG R R T 4 FEEIR S| SKA, FERART this, EHIESHBEMRIBEH.
E| BEAA L get LLR/EE set 5. RHIMT:

struct RawInt

{

public bool this [ int index ]
{

get { ... }

set { ... }
}

¥

FERE O LR5| 9% i get LLK/BRE set K7€ L& 8. ABIITF:

interface IRawInt

{
bool this [ int index ] { get; set; }
}
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&R

Bis | #R{E

RGP I CESRA | e ScHLBE O s R, S UK S BIF SRILE R 188
w5l R

struct RawInt : IRawInt

{
;.n'JI.)lic bool this [ int index ]
{
get { ...}
set { ... }
}
}
fERmSHP, B BREOL | ELHWEOMERGHS, EXGLRED, EAEBERSIHN
PRSI OB SR I R 51 8% Al k. REIF:
struct RawInt : IRawInt
{
éxzx.)l IRawInt.this [ int index ]
{
get { ... }
set {ivenl

}




BI7TE Z B &

I HER:

o @Az AW AR
o EAZARIXR LML

o IEEAAICRE|EIZA L) EH)

o ZEMzAEo

o EEA Gk, RALHEREHHBRARALG XL

8 A 7 WfT{EH object KAUF| FIEMAALH]. FTH object KEFMEIERAK
MEME. o, ERERRBRELS TTIE, "TE X object KBS K. EAH object
fEIREIRAY, 1hJ7 R EE R KA E. BAXRE A4 REN&RE, Edn T’
FF R E, RO S AC A SEPRGE P A2 A . RANOJREE, R AR AR
BT AR AFHRZEBS, SRR3R B2 5 BT 5 X Fh R .

17.1 object Hija)&h

AT EZR, HREEMBEANIRN TR 4.
B BB AN AL HAS, "] a5 —AN T XK.

class Queue
{
private const int DEFAULTQUEUESIZE = 100;
private int[] data;
private int head = 0, tail = 0;
private int numElements = 0;

public Queue()
{
this.data = new int[DEFAULTQUEUESIZE];

}

public Queue(int size)
{

if (size > 9)

{

this.data = new int[size];

}

else

{
throw new ArgumentOutOfRangeException("size", "Must be greater than zero");
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}
}

public void Enqueue(int item)

{
if (this.numElements == this.data.Length)

{

throw new Exception(“Queue full");

}

this.data[this.head] = item;
this.head++;

this.head %= this.data.Length;
this.numElements++;

}

public int Dequeue()

{ if (this.numElements == 0)
; throw new Exception("Queue empty");
}

int queueItem = this.data[this.tail];
this.tail++;

this.tail %= this.data.Length;
this.numElements--;

return queueItem;

}
}

ZRFFH — MR BEIE IR R X R B NEE . B KN gs e e . NARFME
Fil Enqueue( A\ BA)J7 i3 A1 A FIVR IN$CHE 55, Fi Dequeue(H: BA) 77 i A BA B A B H B4 5. A
F head(Gk)A! tail(E)FBLERERTELZH 46 N AEH BRI B . numElements B4R
HEAPEH L DHIEI. Enqueue FI Dequeue J7 V2 FH X L7 B 1 i 7 W6 A7 fitf BRAR HUEL
P, DLEPAT AR RIS . SR AR T X AEAE Queue Xt F -1 I iX Lk
Tiike HERE, BRIUAY H BANG AN BB —FE .

Queue queue = new Queue(); // HrEBAF

queue. Enqueue(100) ;

queue.Enqueue(-25);

queue.Enqueue(33);
Console.WriteLine($"{queue.Dequeue()}"); // ‘E7~ 100
Console.WriteLine($"{queue.Dequeue()}"); // &m~-25
Console.WritelLine($"{queue.Dequeue()}"); // &7~ 33

Queue KEEMRIFHLZHFF int BAFI, (HWIRERIEFR BN, float AF|, HEFLR
FERY(tnss 7 TR Circle, BLE S 12 B Horse B Whale)I B\ 5 L% E 4 71
We? PLLERY )RR, Queue KHISLIIIRE int KA HEIET . KB AA—/ Horse & K44
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PRI ERIR o

Queue queue = new Queue();
Horse myHorse = new Horse();
queue.Enqueue(myHorse); // 4iiEiHiR: AN Horse #4Hfuk int

ST ZPR B — A IMERTEE Queue KA E object REMIBHET, FHWEDRS, &
&t Enqueue #1 Dequeue 773K 3KHL object 2% 3FiR 7] object, T fims:

class Queue

{
private object[] data;

public Queue()
{
this.data = new object[DEFAULTQUEUESIZE];

}

public Queue(int size)

{

this.data = new object[size];

}
public void Enqueue(object item)

{

}
public object Dequeue()

{
object queueltem = this.data[this.tail];

return queueltem;
}
}

A A object KA 5| F{ERABAENER. Frf 5 HARE EH M NET Framework
f] System.Object K4k K (T it HL L & [H]4%). CHIF object & System.Object )54 .
BTE, BT Enqueue 1 Dequeue /72 object, FFLAR]LLALHE Circle. Horse.
Whale Y JLARAEATSEAL KBRS . {HLLZHEAE K Dequeue 772 IR (Bl 5 A 24 i8R,
R R a5 A H 34T M object [ HoAh R )44 4

Queue queue = new Queue();

Horse myHorse = new Horse();
queue.Enqueue(myHorse); // BIfEGEE T - Horse /& object

Horse dequeuedHorse =(Horse)queue.Dequeue(); // TiZuff object ¥#fal Horse

IR EA R EEREAT R BB, SRS T s B4 R 854 1R -
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TN object et ichr Horse”

HFERE ALK, T object AP RiEMXITHN. RELSH T
XA :
Queue queue = new Queue();

Horse myHorse = new Horse();
queue. Enqueue(myHorse) ;

Circle myCircle = (Circle)queue.Dequeue(); // izfTii4R

ERARAL AR g, (HIE4TH &3t System. InvalidCastException &% . Z TP
e, REANRIEIAE— Horse 5| 73] Circle &, HEFMEIAHE. X
MERRBFEZBITH A SR, FARFFRERFNERLELZHERRIITRE. Rf
IBAT I A BB SE H AT R SEPRAERL .

fit F object 8B 6 B MRAN T 0 73 — MR AR, IR “IBATH” T2 5K object
P ERE, HMERBFEHREDR, MaEETIMNNIF AL ES fa]. Blin, LURAR
XL int AR BAS AT B 1E

Queue queue = new Queue();

int myInt = 99;
queue. Enqueue(myInt); // ¥ int FHERk object

myInt = (int)queue.Dequeue();  // ¥ object ¥ffRk int

Queue ¥ KR B R T A BRI object, 1fj object &5| FIZEA . FHE A
m int)#E AT APAERAE, BORIE ARG AL, i, AT HBAK int, ZRIE
AR EERR . XA ELZHMTES N 8.6 71 “IEH” MRT7H “HFM” . BARL
FAMPFAERBEHE, BERMERTE, FATHITHENFESE. BRX TEANEIED
KUTFHEA K, (B0 b KB R B M R BAFI Y, BRAGESRE T8 R AEE AR BN .

17.2 ZRBRAR

CHiliid iZ B g iR, HRRT 2 etE, WAKME, HFLERF R ERR
QRE LRI TTE. ZRRMTERZARSY, ENEE T ERENN RIEE.
CHRAERTE S HRURB SR EZ]R, WTHxR:

class Queue<T>
{

}

T RESH, EANSMRER, SERFENBEEEMBBRA. SREEHZ
A Queue i, FTigEH THUR T 3EAY(Circle, Horse, int %), 7EIHHE L FBAMF i
B, AT FH REIREA) & AL IR e X L I 2R A, il
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class Queue<T>

{
private T[] data; // BT 38, T HASHEH

public Queue()

{
this.data = new T[DEFAULTQUEUESIZE]; // 'T'{ER&diEeR!

}

public Queue(int size)
{

this.data = new T[size];
}
public void Enqueue(T item) // 'T'{ENHZSHIT
{
}
public T Dequeue() // 'T'{EMiREIZH
{
T.(';ueueItem = this.data[this.tail]; // HeHPr%EER T 35

return queueltem;
}
}

BRBEERARER T, BEXRUSH T TUREMSER CHRRF. E2BtI2
Queue Xt R 48 E FIRBMA. THIGIE—A int BAFIFI—4 Horse FA%1:

Queue<int> intQueue = new Queue<int>();
Queue<Horse> horseQueue = new Queue<Horse>();

AL, wIFERA LWHKEBEENETFN TR ARG E. THEMA Dequeue
TR BAT R B 4, w88 BRI T (T AR % B2 1T B R BT AT S Y U AT AR -

intQueue.Enqueue(99);

int myInt = intQueue.Dequeue(); /] TR

Horse myHorse = intQueue.Dequeue(); // Zmidil4n

/] ToFESITM" int " B A Horse "

BEE, AEERNER T ARE R CABHIE . MK, wiFERSPITEEME

XE#, FTUARA THEEMAMEIKE. TESIH T ESHHT.

struct Person

{
}
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Queue<int> intQueue = new Queue<int>();
Queue<Person> personQueue = new Queue<Person>();

B — M TR R EHBNF, 5 A EIE Person [EHIBAF . ik AEEANBAFIA R & H
Jfi A< i) Enqueue Fl Dequeue 77{%. intQueue PAFI 7Lt T -

public void Enqueue(int item);
public int Dequeue();

personQueue A 740 F -

public void Enqueue(Person item);
public Person Dequeue();

HixseE X5 E—47E T object MIMA L. FEMZRIRIRARITFTEH, Enqueue [
item ZHENERRUER, FTUARBRENR FH. KLU, Dequeue iR [ElHIE th 2 {H
KA, AT EAE AR 748 o

Mi¥&E system.Collections.Generics #% Z AT Queue £#9FEI, THTHH
KAl 4 $ik ag £ AR, ZH L THELE AL REBESE, #HEES 18 FiHL.

KASEA — 5 R AR BERR. Filin, 7TCLeIER BT R A F (R 5015
A R Bi):

Queue<Queue<int>> queueQueue = new Queue<Queue<int>>();

ZRIZGAT IR E 2 RRSH. Hllniz B3 System.Collections.Generic.Dictionary
FEFNLESH: — PR key)IEE, H— M RMEValue) KA. HHESIE 18 &,

fi&Em ETRAARUEHEL—Heirg U 4hfdia,

17.21  SFEE;ZRISEFnE 3K

WATE R, {8 RS HZ B2 (generic class)F HIl T & #1128 (generalized class), J&#
S E ARG BN RIER. Flin, ATEET object ) Queue KR HMAE. %K
R —ALH, BRFE T ERI AR object KRS 4L, R[EIHI 2 object AL,
AT XN IR AN int, string DL HAMF 2 RBIMME, EEMEREHNELRE
— AN, RS O BAE RS TN object, B M object RN IEH AR AR,

BB RZ R Queue< > LR, B ONIZ BI K48 2 KB SN (0 Queue<int>ElE
Queue<Horse>), SEPr#fiaii A IERAER—NEFHIE, € B BAZEEE LKD)
fiE. IXEWRE Queue<int>F QueuecHorse> & &R RMIFH MNHRE, HZ “WBiF” BHM
AT A. ATURBSIZ B LT — MR, Stk af iR e 75 B AR BOR A B . AR
PRRAL 2K . 2 RIS I B AR B AR AR (] 1 Queue<int>, Queue<Horse>%§)Ff B GRS
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(constructed type). BTN AN FEFRBRER —HRUR HEMETE).

17.2.2 ZEIFAR

AR ERRZ R RMEH RN SRR T REHERER. flu, BEEgX—
PrintableCollection 2, wtnl GEARHM CRIZIEAE M I A X RAERIRAL T Print k. XA
Al ARk e 1% %1 -

LIRRFNZ R ARRSHEI T AR D, EmRet rEng XMhE. Fi
i, i€ IPrintable #20& X T Print J5i%, #Al{RIXH € X PrintableCollection 2:
public class PrintableCollection<T> where T : IPrintable

EARG RS, FiFRSKAEM TE R THRRSLHL T IPrintable #20. WIREKA,
AR R R .

17.3 QEZHI

NET Framework 5% 7F System.Collections.Generic fiy 4 % [a]#2 4L 7 KE IR AIZ
R, B, WalE XHCKZRE, RTEERFig. BELZH, HEEEE &
HRAR,

17.3.1 X HiEip

AT gk 18 58 SOFER — MRR =X K.

Z X5 (binary tree)2 — A RIMIBIRSH, WTHELHKXERE, Hhad
DARRARIEBOR HEFF AR 3R B . Wil LA KERT XMW EE. R, xSRI 75
TR HFAARATN B #. BNV R —RIERIDHT . mRRA MR, HEFEE G
BOEFFEAREGE 3 8): HFS5ER) .

X RIEA(E 5 REES . BaART, BEafE 3 K —ANEEE, 8@
WILEMATIR: BB FROERS MR XA A FRIBEFRAE FRIETFH,
REPFL T AT S EMMAN. FNMETREETRELARNE, BEAGE T RMA
AT, ER B, BAGHATLERSSETE. TRBRT AN XS .
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2=

ZX W HR R SERHF L. BOERITIRHI R —HEFHFINN R, FrA X RER
RARFER, BT A EME— A HF A =X, RE8E R, Ui e — .
TR T FEHET B — X B il A BRI I B98P ARRD):

If the tree, B, is empty  // WIEW BAZE

Then
Construct a new tree B with the new item I as the node, and empty left and
right sub-trees // HHBER B, FWIEATR, HHGETANAA TR
Else

Examine the value of the current node, N, of the tree, B  // f#HH B (15 N BOfE
If the value of N is greater than that of the new item, I // HSEN ATH I A
Then
If the left sub-tree of B is empty /1 W B kRN
Then
Construct a new left sub-tree of B with the item I as the node, and
empty left and right sub-trees /1 #A B HBE— NI TR, TEAYA,

!l EATFREA
Else
Insert I into the left sub-tree of B // ¥ I A B I/ TH
End If
Else
If the right sub-tree of B is empty  // Wi BHIETHRAE
Then
Construct a new right sub-tree of B with the item I as the node, and
empty left and right sub-trees /] HABHIE—AHHAE TR, IS,
/l EATFRZEA
Else
Insert I into the right sub-tree of B // ¥ I A B KA TR
End If
End If
End If

ER, XRBAFE, EREEAAS, BEERETEAL TREG TR —RERR
TR S 2801 AT LRI 4G R
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MEFE AthRAT, REX greater than(k F)eh 2 UM FHB LR . o T %38,
greater than T .2 — AR £ 69 B R rbdk; st FLAME, CTHRA-NFHERK
B 22, AR XML AR G Te i Ik, AAEEE(1732 FA
ERR=SAE, 4 & mib it A AL,

R RIFFIEE R R — 2 = XA — DT PR RFS, A4 nT LU FiE ST 8%
5, M ERFERS I RBA W, BRAREG-MEFM. TEERTOMA
BE S BEH—MEEHIE .

4| BdE: 1,5,-2,1,6
kA

2| HiE: 52,16

@

S AP XN Z Ja, BTSN A, TEHRBIE, R& TR EREA
WA 2. T8 IXAME S5 B9 A 2 H /9 -

If the left sub-tree is not empty /] WRETHEAET
Then

Display the contents of the left sub-tree /] SRETFREINE
End If :
Display the value of the node // BT RHHE
If the right sub-tree is not empty /] WRAETFREET
Then

Display the contents of the right sub-tree  // St FIHINZ
End If

TR T i BB E L HIR . EE A R E AT HES .
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i -2,1,1 i -2,11,5

Hil: 211,56

17.3.2 fERZRME-NHLE

PLF 4RSI HZBURE X — A X2, BRI LTAERRRRIE . E— R
R AR RBER ARG —Fh 7 SR HR AN Sl

CXRREFEMARFRHERRSF. T, BRFEEHEA—ARERII, W
ARAE RIS AR RSB KPR T AFE A 77 AT %K, EH RIS, W
EREHHF. RERCEMPGFHZNIROGALIMER, pmEHNEDNES,

B IR EIAEAERRFET . BFRE—MERA. A RAKSF. AT I E
AN FFE R PR, AT e RS A, REMHA using IBFRIKERWAE
(8] 5 N 24 R fE AR 9 /5 B0k — SO 2 e s R ik«
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' ,;i&mpseéracirae other)

'F"(this Area() other~.Afea(f))~ |

a‘%éﬁ?}&»&ﬁﬁi 54 0 IComparable<Circle>F 5% 9 KA L, RAF2
. IComparable<T> 4F System. IComparable # 9. 4 K4+ F i L ILAA;
NET Framework F ##f % £ 482 5 A0 (F) B A AR AGG45 ),

> PR Tree<TItems3t

)15

2

3.

5 Visual Studio 2015 A Ezh, EREz.
iﬁ% “ Y,f[_.‘:” | “%E” | “Iﬁ B ”» .

7E “HBIE” SHEHET, 7EA M ABAR B A% H s Visual CH#. 78 H [A] B A IE %
“HRPE” BN TE “HIR” CAHKEF I BinaryTree. 7E “f8” SCANEH 15 E
“CRY” ST ) \Microsoft Press\VCSBS\Chapter 17\-F 3¢ By “HiE”
Tl .

[T

“RET EBRATRRGEARFENGEFE. ZELREF PRA-AXE
Feg K, B ALK UL LHFRDGAZT KLHE A THLRERTZ A T
HeiE), Ftifmsig R K951 A,

TEMAR T REIREE A R A Classl.os, MIMIHEHRAIESE “BEaik” , ¥
S B Treecs. WIRE RN, 5L Visual Studio B SEEA M4

fE “AREGACAGRIE A" 45 Tree KA TE LBUR Tree<TItem>, WA 7 Bz -

public class Tree<TItem>
{
}

7 CREDFISCA GRS FIEH Tree<TItem>K 1) 5E L, RERMSE TItem &
W SEEL T 2 B IComparable<TItem>4 I8 AY, A &840 B :

public class Tree<TItem> where TItem : IComparable<TItem>
{
}

£ Tree<TItem> K H M= AL EH3EM: —N 2 TItem &1, 44 NodeData;
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FE R Tree<TItem> /B, 435144 A LeftTree fil RightTree, t kA ACHS Frx:

public class Tree<TItem> where TItem : IComparable<TItem>

{
public TItem NodeData { get; set; }
public Tree<TItem> LeftTree { get; set; }
public Tree<TItem> RightTree { get; set; }
}

8. fF Tree<TItem>Ehimfi&ss, ©IREL—/ 4N nodeValue [{] TItem Z%(. 7F
i 25 % NodeData J& 4 ¥/ nodeValue, ¥ LeftTee 1 RightTree J& 4¥]
4R null, Ao RS s

public class Tree<TItem> where TItem : IComparable<TItem>
{
public Tree(TItem nodeValue)
{
this.NodeData = nodeValue;
this.LeftTree = null;
this.RightTree = null;
}

}

fiEEd MEBHLATROLS LA ASY, T LA Tree, MAA Tree<TItems,

9. {F Tree<TItem>HHHENAIL A Insert, WM AIRIEFR. ZHERTHE—
A TItem {EIH A

public class Tree<TItem> where TItem: IComparable<TItem>
{

public void Insert(TItem newItem)

{
}
3

Insert ik LBl B RAR RS AL, MBI — M T FR XM, BTE
FF % R R G AR E R R AT AR T R GREA BRIAIEER), FTLL Insert J7ikwT LA
REMRIEZH. THERT AN AREEN 32, EMNRERE TR
BEAZREPITH. MERRIEZ LI5S Insert J7ik:

Examine the value of the node, N, of the tree, B // TER B AT AN FHE

If the value of N is greater than that of the new item, I /] WRNKTHII e
Then

If the left sub-tree of B is empty // WHR B W TR

Then

Construct a new left sub-tree of B with the item I as the node, and
empty left and right sub-trees /] FABHEE—FIETH, IENTR,
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10.

Ll

127

13.

/] EETFRZAE
Else
Insert I into the left sub-tree of B /1 ¥ T4 B T
End If

f£ Insert HiEHHM—NEAREH Titem KRB R EEZE, LN
currentNodeValue. ¥i%2 B MA4L M () NodeData JBHEIME, W FFfz=:

public void Insert(TItem newItem)

{
TItem currentNodeValue = this.NodeData;

}

£ Insert Ai%H, fERIABINN currentNodeValue 258 & X 2 J&, #INLL RN
i if-else &%), %igH){#H] IComparable<TItem>$ [1ff) CompareTo 75 ¥
7 24 A1 A A E R 75 K T8 I (newI tem) ) :

public void Insert(TItem newItem)

{
TItem currentNodeValue = this.NodeData;

if (currentNodeValue.CompareTo(newItem) > @)

{
1/ FEHTHEN T

}

else

{
/1 HFTENETH

}
}

RAERE /) RBTIEAL TH” B A F AR B

if (this.LeftTree == null)
{

this.LeftTree = new Tree<TItem>(newItem);

}

else

{
this.LeftTree.Insert(newItem);

}

REERE L TRET AT REABIIOREIE —ANBR, HHEEERy Ay
MIAEFR; BWEIEEA Insert ik, HEHUIEHAA KA TR,

RERE “/) RN A TR BB RRARD, FEH mmAL T

if (this.RightTree == null)

{
this.RightTree = new Tree<TItem>(newItem);

}

else
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{
this.RightTree.Insert(newItem);

}

14. 7F Tree<TItem>KHiRin s —MNA3EHE, 4~ WalkTree. 1% 77 %38 I #,
NGV A AT R, AR SR R R R 0T AR
public void WalkTree()

{
}

15. 7€ WalkTree J5 iR a8 i LR kR A9 A1) o X S0 18 A) SEB T B Ae i it i — i
s, ViR AR, &S S EERRS RSP,

public string WalkTree()

{
string result = "";

if (this.LeftTree != null)

{
result = this.LeftTree.WalkTree();

}
result += $" {this.NodeData.ToString()} ";

if (this.RightTree != null)

{
result += this.RightTree.WalkTree();

}

return result;

}

16. M “HER” | “ERBRTR” . REZIEWBLHFE. MHLE, YIEEM
TFHAR, R R T R

TGRSR B HO 7 75 A R — X, TR Tree<TItem>3.
» AR Tree<TItem>2

I ERRTTRBIVEERF T A RS BinaryTree BRI, MHHKRHEFE “IF
m” | “EEmE” .

liB¥E —x E44% & BinaryTree ik % % ) <2 BinaryTree # 8 .

2. FWHMER “EHENHAER” R, 444 BinaryTreeTest, AL B A “CH”
A F [#1\Microsoft Press\VCSBS\Chapter 17 730 3. #ih “Hie” 4.

l&F®E #&A Visual Studio 2015 k> EHTEASAFA. BIERFAEXNHiEE
BinaryTree & 7 £ F Fm % =/ 30 B 03X Tree<TItem>% .,
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3. R REBFEHERPAEAT BinaryTreeTest Wi H. M3 e %k “¥%
NIEBHTE” 2.
BinaryTreeTest Tl H X fEMF R T RHRIFEHFH R ER. BITRHERE, LR
PATHIER 21T E .
4, TEFRRTT REIREHE AR YD BinaryTreeTest W H . &8 “%m” | “5IH” .
5. 1 “SIAEME" MEELMEREF “TiH” , Bf “BRAER” , EPEE
¥4/2)i% BinaryTree T H, i “HiE” &4,
sEmECHE P
fom
e
b COM
o e
4 QMleﬁﬁmﬁﬁﬁm ' 13
BinaryTree F2 Ff S 45 7F i YR 75 58 9% Y55 2 8% 1) BinaryTreeTest 1 H 5] Fi 51 &  tH
Pl. &7 BinaryTreeTest W H ) “FIH” Xk, &RMBEINEHZ BinaryTree
T2 4E. PLLET] LAZE BinaryTreeTest 5l H F1 6% Tree<TItem>Xf 4 7 .

MFE wREERA AR ZLEENGRE RER —AMERFEY, At A %
(dlil XH)E5 A, mARRERmmst L ERB G A, Ak, T2 “FINERE”
*HEAE TR AR £, AFRE A% I HFRA XK,

6. £ “IREMCASmIESS” dEis Program 26, ERMTHEAMLLT using 54
using BinaryTree;
7. 1E Main J5iE R0 CL R I B ) -

static void Main(string[] args)

{
Tree<int> treel = new Tree<int>(10);
treel.Insert(5);
treel.Insert(11);
treel.Insert(5);
treel.Insert(-12);
treel.Insert(15);
treel.Insert(0);
treel.Insert(14);
treel.Insert(-8);
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treel.Insert(10);
treel.Insert(8);
treel.Insert(8);

string sortedData = treel.WalkTree();
Console.WriteLine($"Sorted data is: {sortedData}");
}

XEE AR XRAY int . WESRCRESE 10 MFILETI N, Insert
EETER PRI A, WalkTree J75V5iR AR WA FAT 8, ABRNIZIETF
HEFF o

e

CH#tg int ¥4 F L 72 System. Int32 £ )5 &, SFREH int £ &, R
844 % System.Int32 XA 49449 &, System.Int32 £ A 3 T IComparable
#2 IComparable<T>3E v, B A TAGEE Treecint>sf . £, string X
4t F % System.String 695 %, €4 FEILT IComparable #= IComparable<T>.

10.

11.

WP AR | CERMRRTR” , WA R R IER mIE, MIEEMER.
REETH, REERE AR | “TFERITAEREK)” .

BERFRHIET IR ERS:

-12 8055881010 11 14 15

1% Enter 1% [7] Visual Studio 2015,
1€ Main J77% 09 BRI AR I A E A (FEBLA RIS 2 f5):

static void Main(string[] args)

i

Tree<string> tree2 = new Tree<string>("Hello");
tree2.Insert("World");
tree2.Insert("How");
tree2.Insert("Are");
tree2.Insert("You");
tree2.Insert("Today");
tree2.Insert("I");
tree2.Insert("Hope");
tree2.Insert("You");
tree2.Insert("Are");
tree2.Insert("Feeling");
tree2.Insert("Well");
tree2.Insert("!");

sortedData = tree2.WalkTree();
Console.WriteLine($"Sorted data is: {sortedData}");
}

XEAR A RIS — A XRERBE N TR, R P ITE —NREEE, AREITE
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WHRIAR . X—IK, BAERL T B HET -
12. &8 “HR” | “ERBRATR” . WIERRTREEIEFRE, M IEEMEIR.
13. &#F “ER” | THEIITRRRK)” .
BrFRET, RrllARrdiB8EE, AR5 Babl FFR S5 T B R):
| Are Are Feeling Hello Hope How I Today Well World You You

Sorted data is: -12 -8 @ 5 5 8 8 10 18 11 14 15 A
Sorted data is: ! Are Are Feeling Hello Hope How I Today Well World You You

ERERREE. . .

13. #% Enter ##i% [8] Visual Studio 2015.

174 BIEZR 5%

B T SGZ R, EATAIEZ RITvE. SZRIEE R VRN E SGZ B KA A 75 X,
FIRM S KR E S HNIR B RA . IXFER] LU R 2 4 (W T, [ Ak 3k 4 56 ) K Y
Ftr (A LG 0L T RO AE) B B T4« 2R i SRR SR —6ln, Tk
RRNZ AR SH, BFREZRRA,

5 SZ R m A Gz RER A E ) “ KRB S EE(EIRERETR L) B
W, WFZETE Swap<T>AIZBEMSHPHE. BT FEZRTZREENES, fr
P& & 58 L RIZ B 5 1

static void Swap<T>( ref T first, ref T second)

{
T temp = first;
first = second;
second = temp;

}
VR 7R BRI SHEE E AR, FHIRR T WA EH Swap<T>HikRa#
PN int FIFAS string:

inta=1, b =2;
Swap<int>(ref a, ref b);

string s1 = "Hello", s2 = "World";
Swap<string>(ref si, ref s2);

MEER Kfnseid, sH4EET RR LR A2 A LMATRAL, ARG TFELRTF
AR, Kb, HKRA Swap<T>FH =P 6y THE AR e R A, ML R%iE
BA BT EVRE A, Swap<int>#= Swap<string>Z R 447 iE; SR
Bl —ANE R & B £, FIARRARATH, 2 EFHER FREELR,
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TEXGZ BT A E X

A BR T i G 7 BRI IEOR SEBL — XM . Tree<TItem>Z5$24t T Insert HVE7E
WA BRI AT, WRERNKERET, KERA Insert HERERED. LITF
S EE L 4R InsertIntoTree IZ BTk, XA FE, RE—RAERA, BIA]
B DERTFIREA B T WK, RIS — N FRPIRBEAN— TR

> I InsertIntoTree 5%

1.

fE Visual Studio 2015 1, ffH “f&hl & NAHRF” BiRFE—ATH. £ ‘g
WiH” XHEHES, %55 Hfr4a A BuildTree. ¥ “fI8” %A “3CR” STHERTH
\Microsoft Press\VCSBS\Chapter 17 73 3%, M “fRRTR” FHFIRERE “0)
BEMBRTR” . By “BhE” &4l

£ “TH” RAEPIEF “BMEIA" . £ “SIREES” MEEP RS “x%”
HHAREZMERHRE “RE” 725

fE CIEFESIHMOSCH” MIEES, VIHEB] “SCE” SO R T B \Microsoft

Press\VCSBS\Chapter 17\BinaryTree\bin\Debug T3 {432, #.ifi BinaryTree.dll,
B “win” 4.

£ “SI HEREE” XIEMES, KiE BinaryTree.dll #2/FHECHIH, B “FE”
%4,

BJ5, BinaryTree F2FF8R4 V8 N B vk 7 SR BEURE 2R 2% Bn 105 AR+
f£ “HEMCEgEAE" ', 7E Program.cs SIAFTREAMLLT using 1§ <:

using BinaryTree;

4 A4 Tree<TItem>3.

fE Program X5 142 A InsertIntoTree [ /7% (AI i E] Main LG TH). XM
ZfE—> static void 5%, EIHRBHENSE. — 14N tree [f] Tree<TItem>
TE. H5—NMREA data MSHEEH, B b TItem EMK. tree SH %
51, JREMHEE AR, 777 E LT prs:

static void InsertIntoTree<TItem>(ref Tree<Item> tree,
params TItem[] data)

{
}

AN X TR KR (TTtem 258 A Z0SCH IComparable<TItem>#: 0. &
InsertIntoTree J5 i 5E X, T INTA 24K where &)k & X 21 H . ik E8 4 Bizs :
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static void InsertIntoTree<TItem>(ref Tree<TItem> tree,
params TItem[] data) where TItem : IComparable<TItem>

{
}

B LR INML B A INE] InsertIntoTree 77vk. ‘EA1MEN params %3&, {#H]
Insert B SN EAR TR MEIR . 0HE tree ZHdE ERERYIE null,
BIEE—ANHTH Tree<TItem>; XIE tree ¥ EAL 5| FHHREA .

static void InsertIntoTree<TItem>(ref Tree<TItem> tree,
params TItem[] data) where TItem : IComparable<TItem>

{
foreach (TItem datum in data)
{
if (tree == null)
{
tree = new Tree<TItem>(datum);
}
else
{
tree.Insert(datum);
}
}
}

> iR InsertIntoTree 7534

1.

£ Program 28] Main 77 ¥E IR0 LA RO AE AR — 1 Tree, EHTHH
FRHYE., ARG, [ InsertIntoTree HiE7EH 7 — A, BERE
7~ Tree [{] WalkTree 775 [A] (IR P 25«

static void Main(string[] args)

{

Tree<char> charTree = null;
InsertIntoTree<char>(ref charTree, 'M', 'X', 'A', 'M', 'Z', 'Z', 'N');
string sortedData = charTree.WalkTree();
Console.WriteLine($"Sorted data is: {sortedData}");
}

W AR | CAERMBRITR” o MIEAEFER: WHBE, FEREN.
wFE CER | THEPITERIRR)” .

R I IRIZ AT I B HE G e i) A -

AMMNXZZ

¥ Enter 8% [A] Visual Studio 2015,
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17.5 AITMFZRIED

5 8 FPHL, FTLMEA] object RALRFMIAMAEMARIM MRS H. Fln, LT
FE 1E ¥ 4 1 -

string myString = "Hello";

object myObject = myString;

FAARA&KIERL, String KIREH Object K, HUFIAFHEMENR. BREF
AT BB K
interface IWrapper<T>

{
void SetData(T data);
T GetData();

}

class Wrapper<T> : IWrapper<T>

{

private T storedData;

void IWrapper<T>.SetData(T data)

{
this.storedData = data;

}

T IWrapper<T>.GetData()
{

return this.storedData;

}
}

Wrapper<T>2 Bl 5845 5 2B R AL T — /M a7 5 i £0.3% 2% (wrapper) . IWrapper $5 F1 %€ X
7 SetData fll GetData /%, Wrapper<T>SSZHlix B 5 v R FEAE A SR EL B dE . 7T MR il
XAFERIZR MBI B R~

Wrapper<string> stringWrapper = new Wrapper<string>();

IWrapper<string> storedStringWrapper = stringWrapper;

storedStringwWrapper.SetData("Hello");
Console.WriteLine($" 7k 1{EZ{ storedStringWrapper.GetData()}");

FIRARRLA)E Wrapper<string>Z AU, it IWrapper<string>3 5| %%t
SIFA SetData Ji¥k:, (Wrapper<T>3%SRSLHUEMEED, AT LASAUREIL ERED
5| A 7% . ISR IWrapper<string>$ 1 GetData 5. 1547 FikfRAY,
RifgthiE B “FiERE R Hello” .

HRER T X7
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IWrapper<object> storedObjectWrapper = stringWrapper;

ZIEA)FIFTHE A2 IWrapper<string>5| F #iE AL, X HIE T, KA SHUE object
M3E string. ZER)EES? A, i FRBHRNR(ATE string HBRZ — 4> object
51H), FrilizEa)#ie By, HE, mMRZRITE, SHARFERIFERHEL:

oA "Wrapper<string> " B Wrapper<object>”, FRfE— Rl (REH IR )

A PA 2 U

IWrapper<object> storedObjectWrapper = (IWrapper<object>)stringWrapper;

FiRRIGREW gn %, (EFEBATH &MY InvalidCastException . HEET, B
RITEFRBRERN R, ERIARI. R EREEE, MU &SR,
E R Circle X R AF4EF string FEHHLZAVEN, XEBREFTHHE.

IWrapper<object> storedObjectWrapper = (IWrapper<object>)stringWrapper;

Circle myCircle = new Circle();
storedObjectWrapper.SetData(myCircle);

IWrapper<T>$ A AT & (invariant). HEEKF IWrapper<A>st RIRZ: IWrapper<B>
KRHGIH, BIERR AJRE EHEAY B, CHERINGERSITIM 71X —FR%, R AR %
2.

17.5.1 HTEQO

B2 52 18 F T 3X Ff € X IStoreWrapper<T> fil IRetrieveWrapper<T>#% [ L £ 18
IWrapper<T>, F7E Wrapper<T>2rt SEHlix teds 1.

interface IStoreWrapper<T>

{
void SetData(T data);

}

interface IRetrieveWrapper<T>

{
T GetData();

}

class Wrapper<T> : IStoreWrapper<T>, IRetrieveWrapper<T>
{

private T storedData;

void IStoreWrapper<T>.SetData(T data)
{

this.storedData = data;

}

T IRetrieveWrapper<T>.GetData()
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{
return this.storedData;

}
}

Wrapper<T>£Ihae EFILLET e 2 —F, RERZE@EIAFE OV H SetData fl GetData
Jiik:

Wrapper<string> stringWrapper = new Wrapper<string>();

IStoreWrapper<string> storedStringWrapper = stringWrapper;

storedStringWrapper.SetData("Hello");

IRetrieveWrapper<string> retrievedStringWrapper = stringWrapper;
Console.WriteLine($" il HEZE{ retrievedStringWrapper.GetData()}");

BAE, PR EEG?
IRetrieveWrapper<object> retrievedObjectWrapper = stringWrapper;

fREEIER “Aaik, SMEIE—HRFERY, ERHERMERER. 7 B8
1, MESRMER CHRIFSFAE ZEADNREBZEN, HXMAER—AJLRE, EH
XN ERIRTIREZ M CLAFEAE T . IRetrieveWrapper<T>#: 0 H 04 {# ] GetData /51
BEEL IWrapper<T>Xt RAPFEERIEIE, BARMEFISEESEIE. Xz 80z LK
T, MRRRSETAESEREMEF HI, 50706 E g ikas — SN g &k
1, BLEFREARRE et Ak, BEERHERSHITEE out XidT:

interface IRetrieveWrapper<out T>

{
T GetData();

}

EADhREFR A EE M (Covariance). R ZEAFE MR A BIKH! B (98 Bk, si#HKR
AJRAEEER B, AT LLK IRetrieveWrapper<As>si £ IK4: IRetrieveWrapper<B>3| .
P ARRS BRAE BE S 2 4 1 R IE AT -

// string JR4EH object, FTLIBFERGHE:H
IRetrieveWrapper<object> retrievedObjectWrapper = stringWrapper;

REERTT IR B KA TR E KBS HOF REAER out FRERF. FIRRISHda e iEm
EMSEHEAN, FH out REMHMEIEEN, RBALELRE. A, HEERES
SIFRR, FAERBARBILHKZERE M. UL ERE, FEA int R{ERR.

Wrapper<int> intWrapper = new Wrapper<int>();

IStoreWrapper<int> storedIntWrapper = intWrapper; // iXZ&&1EH

// CAFEEHEE - int R{EFZ
IRetrieveWrapper<object> retrievedObjectWrapper = intWrapper;

NET Framework & X W JL MO X FHEHE, BFEAESE 19 EHNAN
IEnumerable<T>$#%1.
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MGEE RASUAZREAPBAEAS 18 THA)VEANANES, FieAZE LM out
BRI

17.5.2 iﬁgﬁm

BN EREH 5 M (Contravariance). ‘E R ERHZ MEO, @it A KAt
String XA —/N5] FSk5|I H B 28AY(Lbim Object KANK— MR, RE A M BIRA(ER
FUL B FIIRAERELL AN, XUTEREERE S, FrLAibEATH NET Framework J8FE /] —
AT SRR o

NET Framework ] System.Collections.Generic fiy 4 %% [E]#& 4t T % & IComparer [
O, wF k.

public interface IComparer<in T>

{
int Compare(T x, T y);

}

SEP %8 D 2R ZU5E X Compare J7i%:, ‘B HEH T 288 S4048 G 10 A0 AR 2 24 f p A
YR . Compare JiEiR[E—NEHE: WHE x My HHEKE, #iEE0; WRx/ My,
AREFAE; R x KF y, BREIEME. LUFCRER T i R30S M A5t eql
#ATHEF . (GetHashCode 777 E H Object KLl B RRIRE —AMMLCEN SRAEH . T
BEIHRBEMBA T ZHEFTHECHERES. )

class ObjectComparer : IComparer<Object>

{
int Comparer<Object>.Compare(Object x, Object y) .
{
int xHash = x.GetHashCode();
int yHash = y.GetHashCode();
if (xHash == yHash)
return 0;
if (xHash < yHash)
return -1;
return 1;
}
}

A Bl —> ObjectComparer Xt%, Hifil IComparer<Object>$ 1 H Compare 7
EREBEFANR R, WFpis:
Object x = ...;

Object y = ...;
ObjectComparer objectComparer = new ObjectComparer();
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IComparer<Object> objectComparator = objectComparer;
int result = objectComparator.Compare(x, y);

FIHETNIE, F—UIBEEAD. BEEEKZ, A CUBE X A7 8 AT B
IComparer £ 1R5| HFE— /MR, WTFFixR:

IComparer<String> stringComparator = objectComparer;

i LiZiEAITE R T RB e — VIR . AT, WRAF4E% 8 IComparer<T>
B O pTi B, el A EiRiEA) R B M . Compare J7VEMIAE A & X A& A i S St
ITERE:, RIS RIRE—AME. fELLEL Object, HAABLEELLEL String. String AAid
Object ) —MA4R LKA E . B3, — String MiZAEfiK Object REM AT S HE—
XA IE Rk AR B 2 !

MR, XFEULTE — AR, RSB A RIERASTE Compare 774 ARG AT K
TR E R AR, SRR T AR R B DR R I ? BTEA, Ak g AR
20! FSE IComparer #ELME X, SFEFIERMSHETHM T in BRIESR

public interface IComparer<in T>

{
int Compare(T x, T y);
}

in KBTS CHmiEds: BFAEAMLE TEATENSECEE, EaLET
MR, T ARG T AEAEM VAR EIKA. IXFFRIRE 18z B8 05| A
RRE, EOEART T, BAET THIRERY. R, mRRY A LT L
1. BYESRFER, MAMARELREE B, BHHEERXATTRMNRERFESZLER
TERIRBEAR R AT ) RYERIF B, BElk, AT LAZ2 2 287 B HOXT B ST A HOXT B

PSP AN AR PR LR 17 B AP ALSE R — AL G 8, BENEiRRA K. Flin,
List<T>}Z B 4E &-J5({F System. Collections.Generic fiy 4 %% 6] ) f# Fi] IComparer<T>X %
SEF, Sort A1 BinarySearch 777, —7~ List<Object>%t 5 ] &R K2 (o xt R ES, BT
A Sort I BinarySearch 75k B R BEXHTAT KB 0T SHATHEF . WRAMER AL, Sort
J7%F1 BinarySearch 75552 ZIAR A% 48R I ZEHE 7 sl R BRI LKA, R
SRR A A HE A B B L .

18R, OhARMER AR X B M AI R S — S O, BT CARITT AR AT RERR AN TS R 01
. REATHGT, BREGTEZXFECIZENN.

o  ihEEM:(Covariance) IR Z BB O ERGR Bl F/F 8, BATHARRERXR.
(A AR HRNR. )

o  UiZF¥(Contravariance) 15z BE: O Fh i R REIREUT R S50 B 1L EEIREL
FRESH. CTREPITHEREZTRBEE, EAMEZRBHENR. )

MEEE AthE—H, RABROREREAMANAE TS, 2R LTREA in 57,
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5

AEWR TIfTERZ IR Z2MK. FHiR T nfEid R4 S HoR LI
ZRIRA . EYR T Bz Bk N 3F e Lz BTk, BIGUHE T i e AR
RN, VT EXN KB R IRGMHAT BAE

o INRFEYLFI)T &, EHLELIEIT Visual Studio 2015, RJ5HIESE 18 F.

o mMRFEMNAMBY Visual Studio 2015, HiEF “XMH” | “BH” . WREE
“ORAE” XPIEHE, ERD R HRHEMRFDHE .

B 17 ERESE

Gz RURRY EHERSHORE LK. RBIIT:
public class Tree<TItem>
{
}

fif F 2 B R R S 3 B RERAEHRUS L. ROIWT:

Queue<int> myQueue = new Queue<int>();

XHZ BB RB S HORATIRG] | = KN, (A where TRIFRELIR. RHIWTF:

public class Tree<TItem>
where TItem : IComparable<TItem>

{
}
& XZ R TT ik ERRBSHORE X7k, ~BIWNT:

static void InsertIntoTree<TItem>
(Tree<TItem> tree, params TItem[] data)

{
}
WRZ BT ABANRUSHER G JHRE. REIWT-

InsertIntoTree<char>(charTree, 'Z', 'X');
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Mgy e

i e

AMBERMSHIRE out RERF. WRZHRMSH AR HIER
HArE, e EREERE . ERRIEATESHRE. 7b
L

interface IRetrieveWrapper<out T>

{
T GetData();

}

SE SN RPERMBHIGTE in RERF. HARRZ MAMNSH R HIER
MLE, HWtEAT S AREENTERERSY. REIMT:
public interface IComparer<in T>

{

int Compare(T x, T y);
}

E X AR
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B18E F A & &

23] B¥x:

e  fi## NET Framework #) 1) £ 4K ¢ i

o AlEARANESL

o MA—¥BEBHAESL

o BRYAis 7 Ko T ey 2R

o fAIREAD® I ARG ES T EKERRA

5510 |BAE T TR BARPEGEE . BAAREA, ERBHEAD. A RREHE THIR
HIThEE, BIInAST5 S KB N B KA, BT (R e b R AT R . 53—
R A B FABEHUR T RV B TR . W RN AR e 7 B A AL (L an 26 17 =3
TSNS BB FF AR, BEHMA R R G EN ARG T . KIERESW LK
B FHIHTT .

18.1 HfArREA/AHE

Microsoft NET Framework $24t 7 JLANE, ENIEE LR, FH RN HEF LU 8
Vi I IX B T 3 IR LR IE 2 2R 17 BB EE A 2K, B 14E System.Collections.Generic
A,

MNBFATLLEH, XEESHRZ BIRA, HERZ UL SR E FE4KR
MIBEE . AR S REE 3R E T BB R8RS W) 24T T A4, AR 7 &1/
TR A R TIRE . BTN, Stack<T>ZKSZIL T /G NSRS, Push J7id $dE i
AR, Pop 777N MARTHE H B T Pop & A2 SREH: M bR Bl AR, M,
Queue<T>AAYSRME T 58 17 Z L ) Enqueue F11 Dequeue J5i%. Enqueue i —NIABA,
Dequeue F&AH RN IRECGEMIBR T, MIISEEL T e NSRS . ©fF HihiF 2 £ 45
%, TRUEE TREHN.

List<T> B RS VR B R, (EREE T HoAb Ty Bk R

Queue<T> SN EARAE ), SRUET A AR IR I B A B A — 3, MR —
UM BR I, LA K R 2 i A R

Stack<T> SNEHBIELN, REET RN EIETUE AR, MARTI AR, B
Je PR AR TOL ) 390 1 A~ e

LinkedList<T> A FFFIRR, AT — b i AR 34T T Ak, X FhEEEBERT

fERBAE, ARkl JESCREFIRAKE HIBEHL S 1F)
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gR

%8

BtRA

HashSet<T> EFFEFIR, APCEEEERET A . RO T i 5 & B 75 R

EENBTRAR B —A HashSet<T>HRP I T4, LLRHTE
AN[E] HashSet<T>%f R AT LM 34

Dictionary<TKey, TValue> | FHiL4E & 7o VraR4E 810 A 2 2 5 R IKIUE

SortedList<TKey, TValue> | 8/{EXf {1 /751K, BLZISLI IComparable<T># M

JEE AN ] iR X e 52K . | RIIE LTS W MSDN 3.

1553

NET Framework if £ System.Collections 4% T /i R4t T 5 — B2 £ 40 £H,

CEMAEZRES, RE CHXFZR XA ZAKH6), (2R R AL HNET
Framework 2.0 71 & #) CHRRA F Ao N b, VR T —ANPIoF, Xk XA AARAMEAT R
1R, IR RIS A PATIS S ey R AR 43k, X X946 A RAA
MERRFO GRS, HMEFEREFEEA. FELE, wRFRGREA
Windows F- & (UWP) iz ], XX 2 KT A,

#515h 69 & BitArray X, © RAMTRII A, ZEEA —A int TAHEEH
Boolean #t41. int #)& —{3#FX & true(1) false@). E XM TFH 16 T/4L
it 44 IntBits 44, BitArray X2 TvA%L UWP A P1EM 4.

System.Generic.Concurrent 4 & ElA & X T % —MEF 2454, CNALLE
S RER, TAAKXSEXBENEZFHARN. F 24 FiFmiRBixek,

18.1.1

List<T>&EEZ

ZH List<D>REBRRBHNEEGR. HEMBAEAL, oTLMERRERAEECTE
SHERRIDRKRIHES PR CRENRARIMEREE SR EHRMFTTE).
List<T>RELEA RIE, @ 5% 7 HA M LT R

AT BERBARA, LACIRHHA, RFBATRAH AR, REER
i A5E), RJEEFRGEHANGI A, EH5 A,

MER— AR, 2R TRBUA LB AL BMEXFERATE, FH
BIE— MRS ERNE L.

BA—MEAETR, BAETR TR —AREBHZA. HERE NP TERERT!

List<T>EE &Kl LA T ThFe MR X LR il .

B LiskD>ESIERHERE, CHRMTRKNMNTG B 3hH5E. XFshET
ALERRAITHE, WHLETRENGERAD. #BdZKD, LiskDEEES
K.
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o T[H Remove /7iEM List<T>EAMBRIEETE . List<T>ES B EHHFH K
A% 0. A0 RemoveAt J5 ik MIER List<T>EHEE 48 &L B 0.

o A[H Add HETE List<T>EREHARMITE. RTIREERMAICE, List<T>
EAH KNI BHE.
o A Insert FIETE List<T>ESF AR, FFEH, List<DESH KNS
B3,
o [ Sort HiERIANT List<T> & EHEHEF .
MgE&E A —#, A foreachi® /i List<T>HEAM, RAEMMBREFSRESHE.

H b, & List<T>#9 foreach 431+ T~ 451 A Remove, Add 3 Insert 7 ik,
% W 4-#b i InvalidOperationException.

THIER T e, ABEAEL — List<int>E SN A

using System;
using System.Collections.Generic;

List<int> numbers = new List<int>();

// 1#iFH Add 75723878 List<int>
foreach (int number in new int[12]{1e, 9, 8, 7, 7, 6, 5, 10, 4, 3, 2, 1})
{

numbers .Add(number) ;

}

/] EFIREEEE —AMIERA TR
/] FASERE, BoASHRERANNE
numbers.Insert(numbers.Count-1, 99);

// MEHER 7 KIS —A R (B 4ATuR, &5l 3)
numbers.Remove(7) ;

// MERSHETES 7 70, &5l6 (10)

numbers .RemoveAt (6) ;

// FA for iEEHETRER 11 7oK
Console.WriteLine("Iterating using a for statement:");
for (int i = ©; i < numbers.Count; i++)
{
int number = numbers[i]; // V&R, XEAERH THLIEE
Console.WriteLine(number);

}
// F foreach &R 11 1TE

Console.WriteLine("\nIterating using a foreach statement:");
foreach (int number in numbers)

{
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Console.WriteLine(number);

}
ARH %t 4 R B -

Iterating using a for statement:
10

HSNW#U‘IO’\\IN\D

Iterating using a foreach statement:
10

l—‘thw-hmO\\lw'O

MR  List<T>EAfodisn A RR 87 XFW A E 48, 51A2A Count Bk, M2
A Length &M%,

18.1.2 LinkedList<T>E&E4&%

LinkedList<T>SESHSLH T W AR . FIRPE TR T ENBETRE, EFH
xR — I 5] F (Next J@ 1) LA B xt E—Tii 5] Bl (Previous @ 14). % RiLLETH) Previous
JEHEW A null, BfE T Next J& P8R4 null.

A List<T>EARFE, LinkedList<T>ALFFAUAEZEBANKRE TE. Hxk, EH
AddFirst FEEFIRIRIBEATTE, TEBERKE - ER Previous & B %! #
W5 . 5% A AddLast FEfERIRBIEATLE, ¥EREE DK Next BHE B AR
B 5| . LA {E ] AddBefore I AddAfter 77V 7EH & AT f& 4 A 70 & (B SR IRBUN).

First EYEIREIX LinkedList<T>ESHE D5, Last JBYER B &5 —HH 5
. BHERE MEM—5ITE, 75 Next 58 Previous 5|, HZFR[F null Aik. &
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Al {$ F foreach iE4) [E A LinkedList<T>X %, MiERESHIELL.

M LinkedList<T>#E & iHF& T {3 ] Remove, RemoveFirst #1 Removelast 755,

THIRRT —A LinkedList<T>8EA . {FEE A for iBAJIEHFIR, & i Next(ak
Previous) @i, EF|EMRE null 5| (R CHETIEKE).

using System;
using System.Collections.Generic;

LinkedList<int> numbers = new LinkedList<int>();

// f8FH AddFirst FE7sR
foreach (int number in new int[] { 10, 8, 6, 4, 2 })
{

numbers .AddFirst(number) ;

}
// H for &

Console.WriteLine("Iterating using a for statement:");
for (LinkedListNode<int> node = numbers.First; node != null; node = node.Next)
{

int number = node.Value;

Console.WriteLine(number);

}

// Fi foreach iEfJii/f
Console.WriteLine("\nIterating using a foreach statement:");
foreach (int number in numbers)
{
Console.WriteLine(number);

}
// IEET (RAER for, foreach HAEIEMT)

Console.WriteLine("\nIterating list in reverse order:");
for (LinkedListNode<int> node = numbers.Last; node != null; node = node.Previous)
{

int number = node.Value;

Console.WritelLine(number);

}
AR 0 R BT«

Iterating using a for statement:
2
4
6
8
10
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Iterating using a foreach statement:
2
4
6
8
10

Iterating list in reverse order:
10

N B OV

18.1.3 Queue<T>E&

Queue<T>ZSLHL T A NG BAFI . JTCERAEBAN IR A(ANPAEL Enqueue), MPAKEBER(H
P EX Dequeue).

THIER T —A Queuecint>FE & K I WARAE:

using System;
using System.Collections.Generic;

Queue<int> numbers = new Queue<int>();

// 7T
Console.WriteLine("Populating the queue:");
foreach (int number in new int[4]{9, 3, 7, 2})
{
numbers . Enqueue (number) ;
Console.WriteLine($"{number} has joined the queue");

}
/1 EHBAF

Console.WriteLine("\nThe queue contains the following items:");
foreach (int number in numbers)

{

Console.WritelLine(number);
}
// EZBF

Console.WriteLine("\nDraining the queue:");
while (numbers.Count > ©)
{
int number = numbers.Dequeue();
Console.WriteLine($"{number} has left the queue");

}
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R AR B e 4 F -

Populating the queue:

9 has joined the queue
3 has joined the queue
7 has joined the queue
2 has joined the queue

The queue contains the following items:
9

3
7
2

Draining the queue:

9 has left the queue
3 has left the queue
7 has left the queue
2 has left the queue

18.1.4 Stack<T>&E&%

Stack<T>ZKSEH T EALH K. TTRETI A (push), MITH H H(pop). il H 7]
URBRERR—BRF: FRTFEmMBTE, AENTSRERTF. 52, B —1TA
BRESEE - MERGER. T —MIFERE foreach fE3A 51 H AR ):

using System;
using System.Collections.Generic;

Stack<int> numbers = new Stack<int>();

/1 FFERR - MR
Console.WriteLine("Pushing items onto the stack:");
foreach (int number in new int[4]{9, 3, 7, 2})
{
members . Push(number) ;
Console.WriteLine($"{number} has been pushed on the stack");

}
/1 S

Console.WriteLine("\nThe stack now contains:");
foreach (int number in numbers)

{

console.WriteLine(number);

}
/] B

Console.WriteLine("\nPopping items from the stack:");
while (numbers.Count > @)
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{
int number = numbers.Pop();

Console.WriteLine($"{number} has been popped off the stack");
}

TR TR A -

Pushing items onto the stack:

9 has been pushed on the stack
3 has been pushed on the stack
7 has been pushed on the stack
2 has been pushed on the stack

The stack now contains:
2

7
3
9

Popping items from the stack:

2 has been popped off the stack
7 has been popped off the stack
3 has been popped off the stack
9 has been popped off the stack

18.1.5 Dictionary<TKey, TValue>&E&33H,

AN List<T>RRRME TR MBI TR TR EHES e BHES
(Bl [41)RIREE 5] 4 T E (LR S A0 ER) (EA N TEMIE int KR (L string,
double 5¥ Time)Whiff . HAthiE 5 —ARATXFR AKX EEE . C#HY Dictionary<TKey, TValue>
KAE N RS B R LI ZINRE . — /NMFEE MBS 988, 75— Nt s 2.
4y BIFR AR FE 204 . 7E Dictionary<TKey, TValue>£E& i N/ ExIE, ¥ EBh
WP A NERE, R HFRARRE, WHRMKNAEGEHEERMME.
Dictionary<TKey, TValue>ZE[)i&it /=4 7 —EEFR,

e Dictionary<TKey, TValue>EA A REEEERME. A Add FEdnEEH
rOAMEENIERE. B2, MRERTESICSEREME/EN (S NG
fBlF), MARBEORE—EEZRTERM T HANE. nRECEFE, H
ERSWHEE S . 7TH ContainKey 7593k Dictionary<TKey, TValue>fE &
RECEERERE.

e Dictionary<TKey, TValue>fE& WHI KA — MBS, £F KENFTH
WA B . BEE L IuEMHEA, Dictionary<TKey, TValue>%E & A] g tRid il
HEXKEANTR.

e f#iF] foreach if f) i J/j Dictionary<TKey, Tvalue> % & ik 0] (] & — 4
KeyValuePair<TKey, TValue>. iX&—/N&#, G& M 2HIEIMEAETEDN
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¥, "i@id Key # Value BHEVI A TER. TR R EK, AEAEIEN
Dictionary<TKey, TValue>fE& A HI%HE .
T PIKE R BE 1l R A N A SRR IEAT ENE B o

using System;
using System.Collections.Generic;

Dictionary<string, int> ages = new Dictionary<string, int>();

// EFRFH

ages.Add("John", 51); // {#FH Add 7792
ages.Add("Diana", 50);

ages["James"] = 23; // fEFEAHIE

ages["Francesca"] = 21;

// F foreach iEAJE 5
/] EARBA AR KeyValuePair I
Console.WriteLine("The Dictionary contains:");
foreach (KeyValuePair<string, int> element in ages)
{
string name = element.Key;
int age = element.Value;
Console.WriteLine($"Name: {name}, Age: {age}");

}
40 th 40 T s

The Dictionary contains:
Name: John, Age: 51
Name: Diana, Age: 50
Name: James, Age: 23
Name: Francesca, Age: 21

i2¥3 System.Collections.Generic 4 % 7% [ if & 4 SortedDictionary<TKey,
TValue>f& & %A, iz X RIFREHA A (IRBLZATHR).

18.1.6 SortedList<TKey, TValue>&E&%

SortedList<TKey, TValue>2£ Dictionary<TKey, TValue>ZKiRAHML, # 7 vris
FMEXREE. FEXHRE, #iEMEEESEHTFRIAARE ALY SortedList T). 1
SortedList<TKey, TValue> X} % H i A % #& 7€ () i 8] & SortedDictionary<TKey,
TValue>Xt R, (HIREUEESPR—2(&ED—FP), TMH SortedList<TKey, TValue>3&
HFENAEED .

fE SortedList<TKey, TValue>fE& FHN—NEMEXE, HomANBREARN ERE
S0 E, HEEWEREIHAGLLETHTFHRES. RE, ESBANESEMNMERZES AL
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H . SortedList<TKey, TValue>2t H Zh {RIEEAMEF P, BMERAERMFAMER T TRLZ)E-
X B R AT AT B S HE N — > SortedList<TKey, TValue>, EAl1G /&85
R . ©

5 Dictionary<TKey, TValue>Z&AHf, SortedList<TKey, TValue>(E A FEEE & E
S48 | foreach i&4)i#[f; SortedList<TKey, TValue>fE &% [6] ] & KeyValuePair<TKey,
Tvalue>Tfi, H/ZiX% KeyValuePair<TKey, TValue>X]#% C.i% Key BMEHHT -

TR R BE R % B F R AN P 44 RIRFF AT ENSE R . (BIX —IRMEH B9 & A P BIR 1T A
T

using System;
using System.Collections.Generic;

SortedList<string, int> ages = new SortedList<string, int>();

// EFRAFHIR

ages.Add("John", 51); // {#H Add 77i%
ages.Add("Diana", 50);

ages["James"] = 23; /1 LSRR
ages["Francesca"] = 21;

// Fi foreach i&FIA IR
/] EREERSR— KeyValuePair 1
Console.WriteLine("The SortedList contains:");
foreach (KeyValuePair<string, int> element in ages)
{
string name = element.Key;
int age = element.Value;
Console.WriteLine($"Name: {name}, Age: {age}");

}
45 A% % BE R R 1 A4 (5 O 7 BB 2 AT HFF(D-F-3-D):

The SortedList contains:
Name: Diana, Age: 50
Name: Francesca, Age: 21
Name: James, Age: 23
Name: John, Age: 51

18.1.7 HashSet<T>&E&

HashSet<T>KE RHEABRIEMAL, BFEHIWEHE TR B E A R A N IHE/ZHEE .
BURE T Add 77753 A\ HashSet<T>& 4, H Remove 77iEMIFR. {H/2, HashSet<T>3

@ FF: FEERS “FE” (key and value)fl “HEHIE” (value of key). BLEAEM{E.
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HIERAKKEER IntersectWith, UnionWith 1 ExceptWith J5ik. X487k
HashSet<T>&EARAEME 57— HashSet<T>HE . &I EEAAEHHEIBEIAHHES .
XA R BORER), B2 B R 678 55 4G HashSet< >N RGN E. 75, AT LUE
H IsSubsetOf, IsSupersetOf, IsProperSubsetOf Fl1 IsProperSupersetOf Jj iz ¥ hi—
A HashSet<T>EE & HIHE R B 5 — 4 HashSet<T>E S MR T4 . XL 75k A
Boolean {H, Z&IEBLIAIEMN.

HashSet<T>& & W AE IS HREIM, AT EIMBBFEIMMREERK. EHR, —PKH
HashSet<T>& & Al RET 2 HFE R BN A7

TR IATIESE HashSet<T>EE & FHFIZH IntersectWith 7k I M ESEA K
K .

using System;
using System.Collections.Generic;

HashSet<string> employees = new HashSet<string>(new string[] {"Fred","Bert","Harry","John"});
HashSet<string> customers = new HashSet<string>(new string[] {"John","Sid","Harry","Diana"});

employees.Add("James");
customers.Add("Francesca");

Console.WritelLine("Employees:");
foreach (string name in employees)

{

Console.WritelLine(name);

}

Console.WriteLine("\nCustomers:");
foreach (string name in customers)

{

Console.WriteLine(name);

}

Console.WriteLine("\nCustomers who are also employees:"); // BERZEF SRR THIA
customers.IntersectWith(employees);

foreach (string name in customers)

{

Console.WriteLine(name);

}
AR B B 2 s«

Employees:
Fred

Bert

Harry
John
James
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Customers:
John

Sid

Harry
Diana
Francesca

Customers who are also employees:
John
Harry

Migi¥& System.Collections.Generic 4% & Jiif €14 SortedSet<T>E 4 (A, T4
A A= HashSet<T>Aa4d., &KX 7|2 $IE4R4FH 5. SortedSet<T>#=» HashSet<T>
ETvA B3, 4o, TeATEEL SortedSet<T>%E A Fv HashSet<T>E A4 H &.

18.2 (EHEE#EILE

B TH BB F B R T nfa fE Fl S fE S BAE N EREMTE. fln, List<T>f#H
Add, Queue<T>{fi[f] Enqueue, Tij Stack<T>{# ] Push. — e84 KR 478 5 B {3
B AP BRI G. i, PLFERAIEHFYIiE14 N numbers ) List<int>3}
%, ZHSHATERT A Add LT -

List<int> numbers = new List<int>(){10, 9, 8, 7, 7, 6, 5, 10, 4, 3, 2, 1};

CHégw F 28 I B WAL Bk — R 51 Add LR . 52, RA S Add M
A REIXFE S (Stack<T>F1 Queue< T>HEANT).

o T R/ N B & (B Dictionary<TKey, Tvalue»), ] Z 5| &iEEN
AR EE, Flim:

Dictionary<string, int> ages = new Dictionary<string, int>()
{

["John"] = 51,

["Diana"] = 50,

["James"] = 23,

["Francesca"] = 21

1
MREE, EEESVIHBLIRPBE MR/ ENTEENELER, WTFFR:

Dictionary<string, int> ages = new Dictionary<string, int>()
{

{"John", 51},

{"Diana", 5@},

{"James", 23},

{"Francesca", 21}

};
F—X TR, B oURE. AR, BRI TR RE



356 Visual CHAN 12418 (% 8 #R)

& 5| SR

18.3 Find 7774, 181A#1 Lambda FTix3

WETFTA, A A 4E & (Dictionary<TKey, TValue>, SortedDictionary<TKey,
Tvalue>fll SortedList<TKey, TValue>)ftV/FiR4E SRR EIRME, SIFHHAHIEEN
{B. T List<T>H LinkedList<T>ZF X @BENL I S, EAEERE A EE
KEHRT, FrLLEITRAET Find 7%k, Find FiEMESRARBEZAHE . BiRH
R, EREEESNSE T, &\ Boolean {HE H %W £ BILAL. Find J7i%iR B
BRI B —ANILEH . List<T>H LinkedList<T>JE ST HAh 77, Hlin FindLast &
F &G —MICEH. List<T>EEE|TH —A FindAll #¥E, R [E BT LA — 4
List<T>&E4 .

1B 4 Lambda FIERIGE . 8, Lambda Fik 2RI E LI RERK.
XWTERAREE, FAESAIEER R ZH CHRAXH IR EME. EIRABRBA R
5, i Haskell, XX MEESH —FI)LEASMEE. HMMABALENH, Lambda Fik
HHFARE, REREXEKACINHEEH.

Mg¥& 5% Haskell £ R hep://www.haskell.org/haskellwiki/Haskell, FEN T % 4= 47
Haskell #£47 &£ X %42

93 EYEE, HEEEH 4 HoHR. BRERA, ks SRR EEE. |
Lambda RIXXRABEHFHPIANTLER, SEFIRMITEELE K. Lambda Rik KA E L7
%4, REZEBERA KIE)NRHE Lambda RiAX M AEA LT CHEW . £ Find J7H1E
AT, FAKREEES RSO FiENEALIRER, RIELEILAEEFXMFR
6] true B false. LA FAMHH f3E G) 7 — 4 List<Person> i ] Find 7775 (Person 45 1),
iR [E ID J@tEA 3 K5 — T

struct Person

! public int ID { get; set; }

public string Name { get; set; }
public int Age { get; set; }

}

// BIEHHATE personnel 7l

List<Person> personnel = new List<Person>()

{
new Person() { ID = 1, Name = "John", Age = 51 },
new Person() { ID = 2, Name = "Sid", Age = 28 },
new Person() { ID = 3, Name = "Fred", Age = 34 },
new Person() { ID = 4, Name = "Paul", Age = 22 },

b
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// B ID A 3 A FIRRRG
Person match = personnel.Find((Person p) => { return p.ID == 3; });

Console.WriteLine($"ID: {match.ID}\nName: {match.Name}\nAge: {match.Age}");

ERACRD K .

ID: 3
Name: Fred
Age: 34

WA Find J5ERF, S22 (Person p) => { return p.ID == 3; }tRSEFr “FiFIL”
ff] Lambda AN, BEEEUTFEETE.

o RAFESHHSHIIR. MIEE %+, BIfE Lambda FiENARKITEAKR
EZH, hEREHEA-NTFARES. X T Find 77k, BRZEHIEE S G
—UUEAT, ZIHENS Hifks Lambda Rk

o =RERF, ElA CHYmIFARTE X R —/> Lambda Rik=K.

® Lambda RIAXFEERCTETE) AGIH EAMRE R, IHF— B, i&[E Boolean
EREHSEREN TR BAFES#R KM R, Lambda RiEX 5L LA
FEAER), TEA UCRRARIES R 5 RN SRR . RERELE, AEET
E—H, BMEAEHELLYSER.

BEERT % 3 FEA>BMEAEARBXERFTE. AR —ANBUEFRKT 274X
M EHEARE . RRBA LA LA, 2KEAKX 45 EF Lambda
REXALEXERA A BARE. AELREFRT.

A i, Lambda Rk EAEF LR EE B MEAINHEEME, MATUHR—AR
B R Lambda REXFERR A —ARIERX, KIESMGSHAT AR T @BETH—
M SRTERENER). F5h MRBEEAXRA-ASH, ATHASENREESBTH
W Ba, WEREEHTLERSECER, b EHURYE Lambda RiAR A LT CH#
Wr. TEZRIAE Find BRIERAE, EEAESHEMERE:

Person match = personnel.Find(p => p.ID == 3);

Lambda FiAX IR

Lambda iz ZREKAIME. FEE CHRIENEN, ENSHBEREL. K&k
# 5 BA LR, SRR X 5 7 042 . Lambda &k 4] & Lambda Calculus(aK,
B N B, N PR EMZ Lambda) X FE228 88 RGN —H 2, BRA T X R BT
FIR I —Fhid SE(T R R AR SRR 2R EHE R 7). BAR CHES FTSLBL Lambda Rik
HxF AN EEREZEMESGET TV R, BEFSEABSARE TRT . THEHIXEE 7R
7~ | C# Lambda Rk & FHEA:
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X =>x*x /] AR, RESEIENTS
/1 B¥ x FERENRIE E TS
x => { return x * x ; } 1/ BNk A,
/1 B> oREEPURE L, THER R M RiAR

(int x) => x / 2 /] —ARIERER, BEISHUEREL 2 5 R
/1 SHx R
() => folder.StopFolding(@) /1 BRI,
/] BEXRBH,

/1 FTERATRES. HATREASSRENE
(%, y) => { x++; return x / y; } /] BABY: GiERECHEINSHECR
/1 ¥ x UMERR IR,
/1 Bt e R R R A
(ref int x, int y) { x++; return x / y; } /1 #4058, MEEERR
/1 % x Lis| L,
/1 Bl R R AR

THiEE 7 Lambda ik 3 i) — Bk 5

* I Lambda RIAXZRIMBE, MAE=>BRMEHLMOEFESHEE. TEHHRSH
FKAY, CHYmIEASREARYE Lambda £k - F SCHEATHENT . 07522 Lambda ik,
AAMARFR)ESSEME, TTH 4510”7 FRALBESHAER ref XigTx),
{BAHEER X FEA .

e  Lambda RiAR AR EME, (H3E B2 %050 R 2026 T RD

® Lambda RiAXEH IR R HERIAR, TR CHRADHRIGH TR & S /NME
A, EEAL EE LEE).

®  Lambda RIEA Ty i E XA B RAET7 45 O B FFE A (R 2D -

® Lambda RiAXAViAAEE Lambda RAXSNLMTH LR, RERLTRE
Lambda A E XK, Fil Lambda RiAXAEMFEEHRF . —EEEEHEX
M
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{ /* {&H param1 Fil param2 U CFEHAEXE */ ... }); :

MG, 24 Lambda A XICMEMBEIE L FEEMERAR, 59, Edo
AP e EEitE, m%i&&ia&ﬁﬁékiﬁMLthiﬁa Bty ki, HiZ
R 4 fe X8 & 4% ) Lambda A A X AR E & 7k,

18.4 LEREBMES

HAMESHEEEZRLSLEWT.

BASLHI AABEE KA, BREHRRG /N, AN ATRE TR EHERZKRAD.

BT E4E, EEMNRELMN. HESTHHAIURKEES, FUTHESH
FE R Z 4R

B P T R 5 R AR . FHAEFTA £ A H LR X B, B, A
Add B}, Insert HVELE List<T>EEA A5, FH Find 77 yE3REU

TLEERARMLT ToArray J7ik, REGIEEAIRAESHITORER. SH3
HAAKIRA NS P MER. 750, XEESITRM T EENBAARE S HIEE.

ERREANKITHE

BAF RIS 10 T Hhsupie sk A SE A T AR 20
> FSEASTIIN A

]

2,

U5 i R 1Z 4T Microsoft Visual Studio 2015, &4 BE1E .

F17F Cards Wi H, BT “3CH” 304432 F i \Microsoft Press\VCSBS\Chapter
18\Cards F 3%

I H R TS 10 EAEAEALIAIARA . 22T PlayingCard 2§, R %
el R iR AT

£ “ARIEACAYER” & 0 BoR Pack.cs. EXETEAMLLT using #54:

using System.Collections.Generic;

4 Pack 21 i) —4EX4H cardPack Bk Dictionary<Suit, List< PlayingCard>>
R, W R ARG AR -

class Pack

{

private Dictionary<Suit, List<PlayingCard>> cardPack;
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}

JRaE N R — e o — R X R, ERIER, ERBAE
BRI IR,

2 Pack HiESE . BEMERME —MESG), ¥ cardPack 285 L4k T (17
BESTIAREA, ARG R

public Pack()

{
this.cardPack = new Dictionary<Suit, List<PlayingCard>>(NumSuits);

}

B AR HUEE A RE bl & SR AN T B 3he 28 K, (BInR K N—BAE 431k,
HLAT7E SEBAGE 8 E R AR KN XA B F R4k A7 BR (B AR M XA K/ i o i
HLEERZEINER). KHIFFRESE EQSE 4 NMIREEFEE—), B
43 FRATEE KN 4(NumSuits 1H A 4 [H ).

TESNE for fEFA A B4 4 cardsInSuit (1) List<PlayingCard>&E & XT R . &%
SR KRN RN IE (O RS ({1 ) CardsPerSuit % &), ANk AE G R

public Pack()
{

this.cardPack = new Dictionary<Suit, List<PlayingCard>>(NumSuits);

for (Suit suit = Suit.Clubs; suit <= Suit.Spades; suit++)

{
List<PlayingCard> cardsInSuit = new List<PlayingCard>(CardsPerSuit);
for (Value value = Value.Two; value <= Value.Ace; value++)

£

}
}
}

BN E for fEFFHIARHD, K PlayingCard X RN E ST A R EA + .
AR B8 ) BTN .

for (Suit suit = Suit.Clubs; suit <= Suit.Spades; suit++)
{
List<PlayingCard> cardsInSuit = new List<PlayingCard>(CardsPerSuit);
for (Value value = Value.Two; value <= Value.Ace; value++)
{
cardsInSuit.Add(new PlayingCard(suit, value));
}
}

EHE for R G, BHIRXSZAENBFHES cardPack F, ¥ suit R
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10.

{EfeE AT TR . WS R

for (Suit suit = Suit.Clubs; suit <= Suit.Spades; suit++)

{
List<PlayingCard> cardsInSuit = new List<PlayingCard>(CardsPerSuit);
for (Value value = Value.Two; value <= Value.Ace; value++)

{
cardsInSuit.Add(new PlayingCard(suit, value));

}
this.cardPack.Add(suit, cardsInSuit);

}

# % DealCardFromPack J7¥%. ZJ7iEMN —EIHBENLPEIE —TKAE, A8 MR
FIER, FRENXGRE. EARGIH, POEMKEEA LT EMER, EHER
RAREL R B A L AUE B UME TS . BAh, MWEER F MR B R AT
TEBN . REBESRPRBIEIFE IR R EEH Find LR E—
AMEEDR AR B AR E S 8(value) RS . 1817 1S $ M 1% & —A> PlayingCard Xt
R(FNFAE MR PlayingCard X 4).

BEEE =A™ while JEH OS5 ROKIE S 2 )5 ARHS, A A ARG T 7 «

public PlayingCard DealCardFromPack()

{
Suit suit = (Suit)randomCardSelector.Next(NumSuits);
while (this.IsSuitEmpty(suit))

{
suit = (Suit)randomCardSelector.Next(NumSuits);

}

Value value = (Value)randomCardSelector.Next(CardsPerSuit);
while (this.IsCardAlreadyDealt(suit, value))

{
value = (Value)randomCardSelector.Next(CardsPerSuit);

}

List<PlayingCard> cardsInSuit = this.cardPack[suit];
PlayingCard card = cardsInSuit.Find(c => c.CardValue == value);
cardsInSuit.Remove(card);

return card;

}

$£%F| IsCardAlreadyDealt J7i%. ZA AN —ikMZ iTRECL KL BEXRA
IIMERE AT X R RRT CHE N null. FEsz sk, HIkiEF i
& cardPack 1, TESIRELGBXMMNKFIRTS, RECESEAHESBIM.

f#EH Exists LA List<DDESRBR SR EEIET. %R Find HELL,

R —MB AL S BEGEE B R T E)RBES P RE—, RiZ
TfFE e E R MR E true, BNRE false. AFIK List<T>ESBINL
PlayingCard Xf % . BTLL, R — /> PlayingCard MM A ¥ 544
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1T

12

13

14.

15:

IsCardAlreadyDealt J7 i[5S LA, Exists i§iA MR [E] true.
4n AT Bk A A Bl 7 BE T 7 ik

private bool IsCardAlreadyDealt(Suit suit, Value value)

{
List<PlayingCard> cardsInSuit = this.cardPack[suit];

return (!cardsInSuit.Exists(c => c.CardSuit == suit &% c.CardValue == value));
}

£ “RIGFIC A Gm# 25"  Eox Hand.cs SO FESCHFTIERASINBA T using 64
using System.Collections.Generic

Hand X HATH cards B —F . B2 cards Egﬂ’]ix e —1
List<PlayingCard>£E4&, tnhmAHACRL BT :

class Hand

{

public const int HandSize = 13;
private List<PlayingCard> cards = new List<PlayingCard>(HandSize);

}

% AddCardToHand J5i%. %5k BT B R B OIS T —F. wREESE,
M ERSEIR MR (—A PlayingCard % %)% N E| cards ¥4+ H
playingCardCount ZZ &R E KRS E .

EETVE, MM List<PlayingCard>E4 (1) Add 77, 1B G R L EH—
AN R B AREEES RS T, FARASCHERH Count J& M.

MZEF R playingCardCount 28 &, EHUEE 27 U —FREM if iBA)K5]
Fi Count B . SERUJEHIHEM TR, Sahihy i Ex:

public void AddCardToHand(PlayingCard cardDealt)

{
if (this.cards.Count >= HandSize)

{

throw new ArgumentException("Too many cards");

}
this.cards.Add(cardDealt);

¥
E CRR” RRPERE THERER” RENIEITNAET .
Card Game & O HIL)E, 1587 Deal #24.

e

SE R A HE £ B T Deal 4244,

WAELART—#F, TR RE %, SFMEEMHER. FREE Deal, SEH
BEHL A -
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TERER TN AT T .

Card Game

North South East West
King of Diamonds Ace of Spades Ace of Diamonds Five of Spades
Ten of Diamonds Ace of Clubs Jack of Spades Nine of Clubs
Four of Hearts Eight of Diamonds Queen of Diamonds Seven of Hearts
Queen of Hearts Ace of Hearts Nine of Hearts Seven of Diamonds
Six of Hearts Six of Clubs Ten of Clubs Seven of Spades
Five of Hearts Seven of Clubs Six of Spades Five of Diamonds
Five of Clubs ‘ Eight of Clubs Two of Clubs Four of Clubs
Jack of Diamonds Queen of Spades Three of Spades Nine of Spades
Two of Spades Four of Spades Two of Diamonds Six of Diamonds
Three of Diamonds King of Hearts Eight of Spades Eight of Hearts
Three of Hearts King of Spades Jack of Hearts Three of Clubs
Ten of Spades Ten of Hearts Two of Hearts Queen of Clubs
King of Clubs Nine of Diamonds Jack of Clubs Four of Diamonds

16. R [A] Visual Studio 2015 345 1E iR .

N

ATEYRR T w0 A {3 FH H DL A2 2 B SR A A AN U ) B o AR USRI T an T fE A
RRGIBRBZENES . TR TESTMEANX .

o INRFBEARLEES] T, HHRSHZELT Visual Studio 2015, SR JE FES 19 F.
o NRABEIEMIE Y Visual Studio 2015, iHiE#FE “XH” | “BH” wd. WRE
B “fRAF” MHEHE, VERTE R HHARAIE .
F 18 FRESE
B T B
il S0 AR MG, REIWT:

List<PlayingCard> cards = new List<PlayingCard>();
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R

B e

I 4E-A AR NI AFNR G A A A 7] 7 S B & {8 F Add BK Insert 77 (A1
BB E ) - A Queue<T>HE & Enqueue 777%. A Stack<T>
45 {ER Push 7. mEIWF:

HashSet<string> employees = new HashSet<string>();
employees.Add("John");

LinkedList<int> data = new LinkedList<int>();
data.AddFirst(101);

Stack<int> numbers = new Stack<int>();
numbers.Push(99);

SR M R 15 AINFE. BAEESA@EE FHRAESEH Remove Hik. K
Queue<T>H A8 Dequeue /7%, A Stack<T>E S Pop
Fii. mBIF:

HashSet<string> employees = new HashSet<string>();
employees.Remove("John");

LinkedList<int> data = new LinkedList<int>();
data.Remove(101);

Stack<int> numbers = new Stack<int>();
int item = numbers.Pop();

HHAEESTHTREE A Count J@tE. w~HIaTF:

List<PlayingCard> cards = new List<PlayingCard>();

int noOfCards = cards.Count;

EREPERI T 1) 7 S ) 885 6 P B v vk . BURAEA Find D5 ik - BB R

Dictionary<string, int> ages =

new Dictionary<string, int>();
ages.Add("John", 51);
int johnsAge = ages["John"];

List<Person> personnel = new List<Person>();
Person match = personnel.Find(p => p.ID == 3);

7 Stack<T>, Queue<T>#ll HashSet<T>E S LAk, B
SAR] A Contains J7 i — AN TR 55 75 46 & 1 Ak A
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Bl

IE N

L

i A TR

{EF for 8% foreach &%), RHEIUWT:

LinkedList<int> numbers = new LinkedList<int>();

for (LinkedListNode<int> node = numbers.First;
node != null; node = node.Next)

{
int number = node.Value;
Console.WritelLine(number);

}

foreach (int number in numbers)

{

Console.WriteLine(number);

}




B19EFE MEKEE

FHEAKFEB kB ELSTHAE
R ERBER A HERRFE
RAEM Aty E KRB, BARFRIAFBHESTHAE

5510 AN 18 A T W i FH AL S RBEGPIEIRFHISES . ENE T
f#iF foreach iBH)IR I ANKEESFHITER. Mif, foreach iFH) H RNV A HH a4k
BHER—FPGE, FEOFBORFEAN . AEBERARTZIEG), HEET LR T,
EXBOHEESEN, INFELER/THEE, AEBWBNAEES “ATH2E" .

F 3 B#5:
°
°
®

19.1 KMZHEESPHITE

510 FEH)— AT R T T A foreach i5a) 51 H— /™ i B ¥ 4H o ) B 448 T3 -

int[] pins = {9, 3, 7, 2 };
foreach (int pin in pins)
{

Console.WriteLine(pin);

}

foreach KMt T HEM TN, EHERBEREHR TEH—RBEERTH
BEE,

Ho AT MAEES? M, BELI T System.Collections.IEnumerable #:[
HIEA .

M&EE CHeqpTA S A2 System.Array K954, # System.Array X2 ERT
IEnumerable 4& o 9 £ 4%,

IEnumerable £ 144 —/ 4~ GetEnumerator [ 51

IEnumerator GetEnumerator();
GetEnumerator J5 £ % [A]52H] T System.Collections.IEnumerator 2 [ (#2638
X 5 A2 880 R Tl G (M) 3 & F 970 & . IEnumerator B #55E T UA T B MR 77 i

object Current { get; }
bool MoveNext();
void Reset();

AR AL AR AR BORRAR R PR R BT R AR . FRET BT AR MR — N TR Z AT E
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W F MoveNext J5i%, BPRI{EFR4H B EHIR P T —H(EE—IH); R AELhritEs ~—
MoveNext 77i%iR[E] true, IR [A] false. A A Current J& 1417 i) 24§45 1 it I8 — I ;
i Reset J5i%k, WIRT{fFR4HH RN FIRE— T2 g E . %41 GetEnumerator J7
AN, ARG R I MoveNext %, FHFKEL Current BYEMIME, HUFT LA IRAE
ZESHRH A TENMIE . XIFR foreach BRI ENS. FTLL, ATHIEHEDTH
AMEEER, HLAEEH SHEEZEP LI IEnumerable #:11, FiR4 IEnumerator
HE—ANSEE, DAME R4S 2K GetEnumerator J5iiR [F],

B FEIRR IEnumerable #= IEnumerator X HANE 0 LARREHRA. FHEER L.

A —T, #i< &I IEnumerator £ ] Current MR A IERB 22 M7 R, K
IR [E object T IE B AAKAY , 3247, NET Framework 28 FE i #244t 772 &) IEnumerator<T>
O, ZEORMA Current JBYE, (HIRFEIF R —4 T. 2, 5 —4 IEnumerable<T>
B, Hifl) GetEnumerator 53R [E )& — Enumerator<T>Xf %, XA O ELE
System.Collections.Generic fiy & 2 [B]FF & X . N 2.0 (2 J5H).NET Framework %5 M
FFEFE, AR X AT AL G i Fax gz BV O, TR AS R B BURRAR

19.1.1  FRIKINM R

TAG B E KR LIEZ A IEnumerator<T>IE, RSP 17 S — XK
Tree<TItem>f) i #2658 .

517 BN T WA = X BN A . KRB EWE E XK, LR
WBUFPAR 2R — X A TR R — R AR ? B2, SEffdrintt. 2
2, EXMEBBEILEE CESWPRIAE, DMEFLER MoveNext 771k F REAH R 1 5
HrirE . 38 I SR Qs i — ORI B B ) A B vkl —F B TRy R, fE
TR Z AgERPRSER . Bk, TN =X BaR T mes, el isisE
B 57 R K BAR G (— BT, FEXHZEEE ST M. AR, P — X T
A, X R R AR SR A T A R K .

> B8 TreeEnumerator 3
1. 5 Visual Studio 2015 4 4KiZ1T, HEIE.

2. fTHF “3CHY” X2 F )\Microsoft Press\VCSBS \Chapter 19\BinaryTree 3 {43
Hr¥) BinaryTree i th 75 58 . iR R T REEHE 17 FAIE Y BinaryTree Il H 1) — 4
REIE® TAERIBIAS . B — ¥ = XK Tree<TItem> SEIIKZEEE .

3. TERVR T REIREERE T T BinaryTree W H . &8 “TH” | “BmK” , E#F
“RY BN, 7E “HBFR” XAHEFHI TreeEnumerator.cs, i “¥Rin” 4.

TreeEnumerator 2K Tree<TItem> X R A R ZESS . N T MR RBAI 22K,
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D5 75 4R At 25 BY 2 ¥ 3F L B IEnumerator<T> 3 0. h4h, R B S H X T
TreeEnumerator ZEEMZE 1] Tree< TItem> X} 3k i 06 40 & — N A 225, Frid
WBAHEATAR, MEDBFLI IComparable<TItem>$E M. (H THFEH B M,
BinaryTree ZZ R A i 28 iR it —Fp o7 N BEATREME ELEL . )

7 “ARILF L A48 ” 1 B~ TreeEnumerator.cs {4, {24 TreeEnumerator
KX, Fzie BARER, Wik iR

class TreeEnumerator<TItem> : IEnumerator<TItem> where TItem : IComparable<TItem>
{
}

WK EEAFTR, fE TreeEnumerator<TItem> KPR IN=MRHEE:

class TreeEnumerator<TItem> : IEnumerator<TItem> where TItem : IComparable<TItem>
{

private Tree<TItem> currentData = null;

private TItem currentItem = default(TItem);

private Queue<TItem> enumData = null;

}

currentData ZFE AN EMEEFIM IS A, currentItem ZFE A4 Current J&
PEIR B AE . 4 F AR5 PR ERA{E3H 78 enumData BA%Y, ] MoveNext 757
R MBAFR Bl — 1. 2T H A i) default RBFRMAAERE, HSWMER
HFEHE “VIHEHER S E LWER” .

A TreeEnumerator<TItem>ZERIN—/ M HiE RS, FKHU A data [ Tree<TItem>
ZH ., MG AP HINESR currentData 28 &4 451k ik data:

class TreeEnumerator<TItem> : IEnumerator<TItem> where TItem : IComparable<TItem>

{

public TreeEnumerator(Tree<TItem> data)

{
this.currentData = data;

}

}

fE TreeEnumerator<TItem>ZSH, 'EHEFEHYE RS /5 M A N4 N populate(3E78) MY
A Fik:

class TreeEnumerator<TItem> : IEnumerator<TItem> where TItem : IComparable<TItem>

{

private void populate(Queue<TItem> enumQueue, Tree<TItem> tree)
|
if (tree.LeftTree != null)
{
populate(enumQueue, tree.LeftTree);
}
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enumQueue . Enqueue(tree.NodeData) ;

if (tree.RightTree != null)
{
populate(enumQueue, tree.RightTree);
}
}
}

G EE XA, B X RBERAMBIAG . FTRMEESE 17 ZiHdm
Tree<TItem>2EfT ) WalkTree kIR ML, X A2 IX B A 2% NodeData {E
FREINE]— /N, iR s 2IRA S

[ ] TreeEnumerator<TItem>3E5E X . AR 2 275 B 41 ) IEnumerator<TItem>
TR, MW ETFSCRBSES P (E—MTHEER)ESE “ RALoiEEn” .
XAMEVER N IEnumerator<TItem>#l IEnumerator 33 9 [ 77 14k s AR AR (B
stub, MHET “HMFF” , FHEMRELH), FEENBEMBRNER. 2N
IDisposable % [14: i Dispose J7iZ.

{553

IEnumerator<TItem>#& 0 [ B 4£/K 7 IEnumerator #= IDisposable 410, iXf#
BIAHZ2ELEA X LR ZRGHk, FE L, F—AERT
IEnumerator<TItem>4& 2 49 A A2 A Current /&£, MoveNext #= Reset 7 % 2
@ 3E2 A IEnumerator 4# 0 352 #), IDisposable £ 0 ¢4 LA S 14 F ik,

10.

REEERRE. BERTEEREERALH, EME—Thaem 29 H
NotImplementedException 5 . Ja 1l 0 BR4G F B IE B9 SE 0 & #e X 245

i BAF DA 97 40 55T MoveNext 752 3 4

bool System.Collections.IEnumerator.MoveNext()

{
if (this.enumData == null)

{
this.enumData = new Queue<TItem>();
populate(this.enumData, this.currentData);

}

if (this.enumData.Count > @)

{
this.currentItem = this.enumData.Dequeue();
return true;

}

return false;

}
F 2545 6 MoveNext 75 vEA W7 I MV . 1 VR I 040 A 026 230 FH I 0088
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11.

I 17 Aiy B 2t 2 FR [B] ) 58 — D FIRWMGSE, HIKFHA MoveNext J7ikZ i,
Current B LR B RMERAREXH, RIEMFH). EAFIF, FraHEREaE
BABIEAT S I4k, SRJE VAR populate Jy i i) BA 51 58 78 MR $REERF) 25047

%t MoveNext 77 ¥ (¥ 5 41 F B 2 H 2 Bk A (7] f 38 11, B 308 £ 10 HdiE
ik ARt A O BE AT H BAERAE, EBIPAFIE T, ERERNE,
MoveNext SEFr AN [F] F i i—— /& Current JE M3 )L, MoveNext ME—fi
P16 S 158 AR 2 T A2 B8 11 P9 B R AS CRF current Ttem 8 8 4 14 A HH A 250408 150),
PAMEH Current BHEAEAH . i&F F—AMEBMIEE true, FHMIR[HE false.

N AE A BT R B EZ B Current B 1ERY get 7 1) 85

TItem IEnumerator<TItem>.Current
{
get
{
if (this.enumData == null)
{
// i Current RIS —IX MoveNext
throw new InvalidOperationException("Use MoveNext before calling Current");
}

return this.currentItem;
}
}

W EFERT Current BMAAANEIR, —F 2de LA KRR mE| EMEGERF . F2E

M A (System.Collections.IEnumerator.Current) A & .

12,

13

Current &M% & enumData ZF &, #iE MM 7 — K MoveNext(# X i F
MoveNext B 1ZAZ EAH N null). %A AL InvalidOoperationException
5% ——NET Framework 5 F #2 5 Fll F iZ AL H1l #8 HH AN REE SRS T HAT AR
T o W5 MoveNext 2 R FH i, R EH4F T currentItem 25, fiT A Current
Ji A — B )l A R [ 2% R 4

#£ % IDisposable.Dispose /ji%. ¥ throw new NotImplementedException();
BRI, WhEARETR. WS RMEREM S BB RE, relixsy
BT HENE . BEEVRUISE(E. Dispose HEMEES A 14 &.

void IDisposable.Dispose()

{ ;
// throw new NotImplementedException();
}

R TT R, MIERE R R
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MEHREBSHENNTE

thXiFeEE|, &ML currentItem & $49i5 818 H T default %425,
currentItem & 2 Al £ 8 A3 TItem A 2 X #). AEBEF%FRLFHE, B FHK Titem #y
FREBTRR R0t — RARFEAN Aol AAEA, dTFEANARR, AL
1t E R ATMEEN. AATHRAIREIZ A null., Ad, wi A FEK TItem ) £ A 244
ER, INBRMAARIFRG(RRIFEER RN null, RAFIAXREFTR). £k, 4
Rt Hh 0 FHFREMMAELR, N2 -2 RN AEE, REAHTREE. L4£L
W T fE e —l 4o, TItem 7Tt Boolean (%!, default (425324 T M iX A F
xitah . B T andb AL E B 69845 35 G PATH #5240 TItem 2 3| A £ A, default(TItem)
A= null; 4R TItem R44ff, default(TItem)iZ= ©; 4=% TItem 2 Boolean (%!,
default(TItem)3ti& = false, 4R TItem 44, LM ENFEERREMEGF XL
B B F B AdeAb A null, #AAF bt 0, Boolean FH#ndsith false).

19.1.2 SCIY IEnumerable [0

PLUR 25 245 00— X 253k 2 TEnumerable #2211 . GetEnumerator 77 {443 [Al— 4™
TreeEnumerator<TItem>Xi % .

> 1E Tree<TItem>2¢rhSEIf IEnumerable<TItem>$E ]

1. FERRFGTRHBFEHEZ P Tree.cs M, £ “MRIEM L A" b Ex
Tree<TItem>Z.

2. 1B Tree<TItem>55E YK SLH IEnumerable<TItem>3E 1, WIHAE 4> B 7 :

public class Tree<TItem> : IEnumerable<TItem> where TItem : IComparable<TItem>
HE, &KL (where FA))IIEL B HTIAR.

3. BRI E L IEnumerable<TItem> 3 11 F, AdidT o Ebr, %8 “ B 5L
m%u »” .

¥4 B IEnumerable<TItem>.GetEnumerator il IEnumerable.GetEnumerator
TERIBRNSEBL, FamBIER M. LBl dEZ A482 0 IEnumerable f 77132 H
T IEnumerable<TItem>4% [14k7K | IEnumerable.

4. HRB|FEILAKEM M ZE IEnumerable<TItem>.GetEnumerator 77 . & i
GetEnumerator() /7 iE T4k, BIA K throw iE4) & i a LT D A0S .

IEnumerator<TItem> IEnumerable<TItem>.GetEnumerator()
{

return new TreeEnumerator<TItem>(this);

}
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5.

GetEnumerator J7VAMIME R RAIEMEE A T SR EE A - ABE— Z g w2
{5 FE A o i B0 S # i — AN 3T Y TreeEnumerator<TItem> X 5.

R RTT R WA LR, WESIERE MEME R, JFEBARERTE.

#AE R foreach iFH)E I — XM BN A, MHKRIAEELFH Tree<TItem>2,

e LR A FE
1. EMRITREFEEESEP AT BinaryTree iR 77 E, MHHFERIERE “BHm” |

“BrEmE” o B “BRENHABR” BEECRERIN—HTE. BOHEMGEA
EnumeratorTest, ¥ £ B %A “ XF4” T # \Microsoft Press\VCSBS\Chapter
19\BinaryTree ¥ 34 ¥, i “Hiw” &4l

MEER ARk HegR Visual CHey “4h & B RAARAE” BRI, HLIHE, “FdtRn "
$HEHE BKIA R T 69 % Visual Basic 2 C+H+Ha94244 .

2. TEfRRT RBPRE FB A S EnumeratorTest T H, &3 “#ARBEITHE” .

3. G&#F ‘TA” | “BmEIA” . £ S HEERE” MHEELMEERT “TE”
Hed “MBRITR” . fEFIAE K A1k BinaryTree T H, i “#ie” #&4.
Bfife, TEMRRT RBIREFLET, BinaryTree FEF8E4 HIZE EnumeratorTest 7
HEy “5lH” 5lRS.

4. £ “MREMC AR RN Program 28, FESCHTIERAINLAT using 84
using BinaryTree;

5. 7 Main 7k 0 DA T ADAE R ARRS, U AR R Ant fE A B — X
static void Main(string[] args)

{
Tree<int> treel = new Tree<int>(10);
treel.Insert(5);
treel.Insert(11);
treel.Insert(5);
treel.Insert(-12);
treel.Insert(15);
treel.Insert(0);
treel.Insert(14);
treel.Insert(-8);
treel.Insert(10);

}

6. WK AARIBATR, ¥IN foreach iB AR ZEM I N 25 H Bon g R :

static void Main(string[] args)

{
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foreach (int item in treel)
{

Console.WriteLine(item);
}
}

7. &R CRRT | THERITRER)” &4
B ITIRIZEAT H B U P EFFICL T B):
-12, -8, @, 5, 5, 10, 10, 11, 14, 15

15
BB RLLE. . .

8. 1% Enter #i% [A] Visual Studio 2015,

19.2 RIANIFLIKEERS

WARFT I, ATHESZR K7, REBREEER REZHE. ATRERE
FFREITAE, CHRHE TIERERRTER R eIt Ko TIE.

HRIE CHILTE, &4 B (iterator) & AEA: Fi(yield) . HEFFEFF A — MRS ER.. &, &R
PESLPRAR AT KRB . MR, ERRIEET AN, WESEROZHZT SR
EE. tEtRil, &R RN EE I — AR, CHégniRas T FIHE B 3h A st 2% .
N T IEWERX S, SR E AR T .

19.21 —ERAENKER

WIF A7~ f) BasicCollection<T>KB/R 7 LM —MERBAIREARE. KA
List<T>EGVEEE, M T Filllist FERIERHIR. EEF R, BasicCollection<T>
ZK52H T IEnumerable<T>$1. GetEnumerator 75y F — ik 88 e s

using System;

using System.Collections.Generic;
using System.Collections;

class BasicCollection<T> : IEnumerable<T>

{

private List<T> data = new List<T>();
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public void FillList(params T [] items)
{

foreach (var datum in items)

{
data.Add(datum);

}
}

IEnumerator<T> IEnumerable<T>.GetEnumerator()

{

foreach (var datum in data)

{

yield return datum;

}
}

IEnumerator IEnumerable.GetEnumerator()

/1 RRARZRRA, ARSI
throw new NotImplementedException();
}

GetEnumerator ZVEEBA—H THA, ENELEZFR—T. HEER, EHAERME

IEnumerator< >R R, M, ERMWF data HAFHET, HKKIRBEEG—T,
HEET yield KEFHEM . yield K Fie e — S REIREIFE. AT LUXFE R
yield if6]): ‘Elulri Ak “ME” , B—AMEAREFEHE . LRHEFTET —MEn,
GetEnumerator J7VEBi M LR (F M T 4k, AR R —/ME. B, A SURAMERER,
TEIRLE R, GetEnumerator k2. FIXANEHE, EMRSEMEHRT .

XHFAR—AFE LK 4. GetEnumerator i IR E X T —MEKEE. %

PRASF FH X Lo 0D 92 IEnumerator<T>#2 0, HA 14 Current J& 14 H1 MoveNext J5 .

XASEIS GetEnumerator J7 VAT TR E I DhRESE £ ULEL . (HFEF R TEE WXL H 3 E &
AR BRIAEXN PR AT R ). SRBHERIMEL, X— ) UIRNGEFRR B 3ERK
AAD) A R IE o 7] LAREUAN 5 — R 0977 SR R A 88 A8 M 48, LR ARBEE BT 7R -

BasicCollection<string> bc = new BasicCollection<string>();
bc.FillList("Twas", "brillig", "and", "the", slithy", "toves");
foreach (string word in bc)

Console.WriteLine(word);

AR % AT IR be X R

Twas, brillig, and, the, slithy, toves

FRMEARIEANS], FA RN B BdE, w72k injE k528 IEnumerable
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M, HH—MERBZREIEYE. Flin, FHEZRT BasicCollection<T>Z (] Reverse &
%, B AR TR E R -

class BasicCollection<T> : IEnumerable<T>

{

public IEnumerable<T> Reverse

{
get

{
for (int i = data.Count - 1; i >= @; i--)
{
yield return data[i];

}

}

}
}

8T X R F iR 1«

BasicCollection<string> bc = new BasicCollection<string>();
bc.Filllist("Twas", "brillig", "and", "the", slithy", "toves");
foreach (string word in bc.Reverse)

{

Console.WriteLine(word);

}
EIRARHE RS HAH RBP4 e be [ P2

toves, slithy, the, and, brillig, Twas

19.2.2 (FRIEXREER Tree<Tltem>AE N M zEse

ARSI HIERAR N Tree<TItem> KL R . TEZ RIS IF, BEREH
MoveNext J7 V0 1 R ) 548 2E AT TIAL B, FFTEAL IR B — N BA S 30t b EAT 4 1E . A
R ARGRK e SGEREE, (EHE BRI IANLEREHR, XEBTFHE 17 EiFiEM
WalkTree J7%.

1. 7E Visual Studio 2015 H4TH “3Ck4” 43I F i\Microsoft Press\VCSBS\Chapter
19\IteratorBinary Tree T S 3 1 [] BinaryTree iR T % . LR T ZAEE 17
# @l 2 1) BinaryTree i H [ 8| 4 .

2. fE “ARIEFSCARGHE R P Tree.cs. 1EEL Tree<TItem>2 i) & XK SLH
IEnumerable<TItem>$: 11, WIhIHEE4 A4 :

public class Tree<TItem> : IEnumerable<TItem> where TItem : IComparable<TItem>
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{

}

AR IR E X A IEnumerable<TItem> 7y, Al B R kR “ BAsem
ﬁu » >

IEnumerable<TIten>.GetEnumerator il IEnumerable.GetEnumerator iX p4~ 7

BRI IR R B (— M RZERAE, —MRAFZERAE).

# 37 & IEnumerable<TItem>.GetEnumerator 7%, ¥ GetEnumerator /5[]
FARREA R —2 throw iEA)) & sk LR BE F9ARHS .

IEnumerator<TItem> IEnumerable<TItem>.GetEnumerator()

{
if (this.LeftTree != null)

{
foreach (TItem item in this.LeftTree)

{
yield return item;

}
}

yield return this.NodeData;

if (this.RightTree != null)

{
foreach (TItem item in this.RightTree)

{

yield return item;

}
}
}

Fif ERFAK R, {8 _ERACHDRAE RS2 58 17 AR T HH = XA
BREAEE. WHR LeftTree £, B —A> foreach HA KR IFHER
GetEnumerator J5yE(HAE & M0 7E & LI k). XM —ERE:, B3R
— AN TR . IXBT ZE4E B NodeData JEME HOME . SR H4H R 7 ke
BATH. AFWEOEIERE, HIREISCT A, it 5# NodeData J& 1,
HARE AT SIE TR XENMEREIHT, BIMEETENN, Hthira s

TEMR T RBIRE PR 47 BinaryTree fRRTR, HHE “Win” | “BAM
H” o £ “USMBATE " XFEHE H 7] 46 21 S04 \Microsoft Press\VCSBS\Chapter
19\BinaryTree\EnumeratorTest, 3% EnumeratorTest 3l H 34, #iili “FTH” %4,

XA i R A PRI 2 R ) — DT E
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2. TERRFRRFEHEBZ AT EnumeratorTest T H, & “WARBHITHE” .

3. JEJF EnumeratorTest Bi H ) “5|H” ¥ /4. Al BinaryTree F M3 HHSE ik
“® g% » ,u%éo

4. EHE WA | “@msIAY . RIT “SIAEHES” MIEELMERR T
TRHFRE “BRITR” , £ B A% BinaryTree HH, #if “HiE” %4,

#1H BinaryTree 27 $£ £ 7F EnumeratorTest 3 H (15| F #|Z dh H ..

MSE&E XA % %A% EnumeratorTest 7 B 3| A 492/ K 5B k4 AR B TR A
#) BinaryTree #2 4 %, M A2 IHMRA.

5. & “PREESACAYESR" P 4T EnumeratorTest i H ff] Program.cs 3ff. 7
Program.cs CF ) Main J7iZ. FIKIH AR A FIMCZE BRI —FF, 2Ll —
A Tree<int>Xf R, fEHAIHRT —L¥ ¥, SR/5H foreach iIBA BRHE .

6. ARERTTR, MIEEfTEHIR.

7. @&F CRR” | THRBITERRR) .
REFFIBATRY, PR A0 CLRT—FE R E 51
-12, -8, @, 5, 5, 10, 10, 11, 14, 15

8. 1% Enter & [A] Visual Studio 2015.

N2
ABPHR T ] S KL IEnumerable<T>Hl IEnumerator<T>EE, MM 4R
FRRFETESFRI. EHR T a3 iR e ds.
o INRFELLLE )T —E, EHLLIELT Visual Studio 2015, #RJFFIIES 20 &=,

o WMRAEIAHMIBH Visval Studio 2015, iHEFF “CHF” | “BH” . WREZ
CRTE” MHIEHE, VERTS R HERETHE.



378 Visual CHAN I 2|48 (5 8 i)

B19EBRRESE

Bz s

BRIE

{HiHE A n] #28” L HF foreach $1E

SEH IEnumerable #:11, 42t GetEnumerator J7ikk
i [[] IEnumerator X% . R~EIWTF:

public class Tree<TItem>:IEnumerable<TItem>

{

IEnumerator<TItem> GetEnumerator()

{

}
}

TEA ISR AT IR T SIS

SE UM 222510 s3] TEnumerator 210, 7EEE O it
Current JEMEAT MoveNext 757#:(W]E#RIRMHE Reset)
&u %WJ&H—F:

public class TreeEnumerator<TItem> :
IEnumerator<TItem>

{

TItem Current

{
get

{

}
}

bool MoveNext()
{

}
}

FRIEAR AR SE A28

SEER B 28 kR SR B R AL EAR T (fE H yield iE4)),
PR LA 2 AR [E] . 7 i F

IEnumerator<TItem> GetEnumerator()

{
fori (aee)
{
yield return ...
}

}




#2008 SENMEFZHE
LIRS

%3] B#x:

o FUHERAANRMEFTERLEL

o plEFIEHRIAEAKFTE

o BEEIMATE

e &3 Lambda £ & X k48 & £ B PAT KD
e AU event i

o AR LEEH

o IAFH

A5V 2 7R AN 5 0 #5 TA ZORG O 2 SO G5 SR IR B etk . IXBE LR B SUOT
SEELR, BIAE TRWIEEEREMNNARER . BENAREREAEEHERRE N TR
Thfg. Flin, e E—ANT5iERZ R AT RE KB T A R 2T AN A RN AR, ERTRE
HHAT M AEFSRA MR A RGO, FERE, ERERIFEIITTER, ATREEAFIEE
RERRBENHBEFMA. RN, ZH8REARAMRKE, FAXEESREIRK6E
Flo ZFERAE T EABRIMRTT R, TR EZ AN R 7 ik i B AR FF SE 20T AAr T .

CHHR IS T3 SRR — R L. A B FA 43 BRI RS BACRS AR 2 7
AT BARXFHIRE N, EE/RLIITH LRIHITHRE, BAR N EEENE
%o EFERGE, BFASVEEAOBTKERT. — N2 RKETRRTRERNHRE
R E AT 9“8 A Windows &7 (UWP) & k. &k LBR T RIZEA SCAREZFE 2 1F .
i, SREEXAESRRA, RINFEFAHELNEN. NARFLIEEE S IE
EMA NS, PR . XU AR EACGER TBER - fm, &R T
W BIAT — M ERAE HMEAT R R P —— Bl e S B A S P . Ak, “I84T
i AR AL — AHLEERARE T RSF M 53— YU E LR 2 S R
RIBITHEA T RIERFHMNBIEHNHIE.

A BTG,

201 M EHE

FRAXNTENGI M. BSRER, BEIVNERL. TEibRITEHARERE.

W& zpafrhdie, RAA—THAM, st “Fi” Fi M7k RITLAE,
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SER U A 7V R AR S V4 (AT 4R 8 T VA TR Y RERE M A FR) . BARE L ANIE Eiz
T Tk, ARIEMARHEZE T . T A Processor Xt % i) performCalculation 7
%(E Bt 4 LA K Processor 25 € LIFAS E E):

Processor p = new Processor();
p.performCalculation();

BRI HT k. A int [HRES int TE—F, ¥ 55 HRABTENR.
T % 6] # performCalculationDelegate Z& #% K 5| Al Processor X % K
performCalculation 77¥%. X Bl A 0 7 ZHEHIA B, BASHT R ZREM S TR EE
(FEE 2R T RIE ).

Processor p = new Processor();

delegate ... performCalculationDelegate ...;
performCalculationDelegate = p.performCalculation;

R ITES RGBT, HARY EMIBTTE. HEAZRRARES, MAEE
S8, ZKARERZE—DMREER.

%%t Processor X% ] performCalculation 755 fE#RIRfEh 2 G, MARE
il BHER A E T, WF AR

performCalculationDelegate();

FERkRMEEHFZRMHALR: THEHNELEULREBETHREEL A
performCalculationDelegate [ /5i%. {H CLR 41 B R£EFE, FrLlEzh3RES|H K h &
HiBITZ . ZJGRI A ZEFE5| R, I AEERNE R PATE AT AR 7%
A, BRU—RGIAEANTEAEEES TS HES). — BRI, Frd

%:‘@.ﬁ‘]—; o

MEEE o R#AE& CH, 2ZAEIA DHIB4RARM, (2fo BBIRE TR, BIAEA
A, hEZ, AR ASRIE L TR F R, A, BRIIAAK
ikt B4R R AL 6.

20.1.1 .NET Framework ZERIZEFEHIF

NET Framework KEEEMIFLRB P Zi2H TEIE, 18 ZCBER T HPHMH
AMFF: List<T>3EH) Find Ml Exists k. XM PHE R List<D>ES, R[EIILEIH
BRI R TR BAFAE . Wit List<T>REf & EAHEME “ISie” , FrCAZEiLFF R AR
HoEX, M “iW” MR eElifkd. BRlLmeRt, RALeRiFRE
Boolean {HTf . A FAMFHIRE ] Find 77k .

struct Person

{
public int ID { get; set; }
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public string Name { get; set; }
public int Age { get; set; }
}

List<Person> personnel = new List<Person>()

{
new Person() { ID = 1, Name = "John", Age = 47 },

new Person() { ID = 2, Name = "Sid", Age = 28 },

new Person() { ID = 3, Name = "Fred", Age = 34 },

new Person() { ID = 4, Name = "Paul", Age = 22 },
3

// R ID A 3 B — 1 FIERARA
Person match = personnel.Find(p => p.ID == 3);

List<T>2EH] H B HEHATHAE 9 HAh /78 F Average, Max, Min, Count f1 Sum. iX
$e 7R EL—A Func BHEE NS . Func 465 IR ZIR EHE K — (R D).
F Bt Average J7 kit personnel 54 I A KT R (Func<T>ZRFE R RIRFIE G
hAE—T) Age FERINE), fEH Max ikl ID S KHIN, FFH Count kit HZ DA
NAFHETE 30 3 39 (&) IH.

double averageAge = personnel.Average(p => p.Age);
Console.WriteLine($"Average age is {averageAge}");

int id = personnel.Max(p => p.ID);
Console.WriteLine($"Person with highest ID is {id}");

int thirties = personnel.Count(p => p.Age >= 30 && p.Age <= 39);
Console.WriteLine($"Number of personnel in their thirties is {thirties}");

A4 4 T

Average age is 32.75
Person with highest ID is 4
Number of personnel in their thirties is 1

A 8] 4334y i8 28 75 NET Framework 28 FE i i (1 3 Ath 1F 2 I A . MR REE X
HOMZEG. T A REEs e AR 4R ESE B SRRt

Func<T, .>F1 Action<T, .>ZEFEHH

List<T>% 49 Average. Max. Count Aeilfb7 ik KIRey A4 FERAZAE Func<T,
TResult>F4t; AAMLAE S H 5| RAELFiee) XA fom{ieh XA, #F F List<Person>
#) Average, Max #= Count 7 ik, H—/RA A% T R 5| £MIE &) LA (Person 44]), @
TResult A& Kt £y E TR E. TFHl4Y TResult £ int, BE# Count 7 %k
= A

int thirties = personnel.Count(p => p.Age >= 30 & p.Age <= 39);

Fivk, FEXANMB)F %, Count 7 ikdifkey £ £ A R Func<Person, int>. iX7rAek
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20.1.2 Bz 89+

BEEAN—MEHLT) BEH RS T S5 KBS, £/, SFEHEHHIIT
AFEIMES: DIEFFEBSES . KR RES —RUKER SRS F6I8HH
—FxE FRLEM 2R, PR ENES, S0 EEEM T & APL WAHX
L5 APL RAZHIMMATHINLES . VRIS R KA B B9 A R () R GEAR B S — Nl R
o PERTEHIRRRR K — 884, VR E SR ALAE 0 B2 SR 5% P A LA B — LA

FENBRME E O, RIS RS RE REBOREI L FL. BAuT:

StopFolding () ; /] PEFIERL
FinishWelding () ; // S8
PaintOff () ; // FEEMHL

20.1.3 THEESEUI ZH RS

AT IR SCEUE LI RE, AR DA A S 5 K

class Controller

{
/1 AREAFENLESH T
private FoldingMachine folder;
private WeldingMachine welder;
private PaintingMachine painter;

public void ShutDown()

{
folder.StopFolding();
welder.FinishWelding();
painter.PaintOff();



£20% HBERARFEIHALEES 383

BARXF TR AT4T, (B BEHEMREERAT. mRIT) R T HLSE, Moz
XS, [KH Controller KFIHLAS R EHELRIE—EM.

20.1.4 REREEMIT FHRS:

BRENTNENARAR, EHREEMARKN “HR” , MEARRSE, WEHARE
ECLE2BRMRERARZELREN ). BT, SATTERERERDT:

void methodName();

XIERZFEAT URIFME A RO . (8RR EIRTEAIL RS, BT 5| RTINS
o BT HIXFEE &S

delegate void stopMachineryDelegate();
ERUTILA.
o FEHIRILE(EM delegate KiEF.

o FILENTEAMIIAMAER “HR” . BifEiRERE(APR void). T4
Fr(stopMachineryDelegate) LA AT 2 ¥ (A H LS %0).

EXFERLE, SMTAEE L, HA+=ERILZLH 5] HITER K k. 7
Controller K HfiERE+, AILME FHIXFES:

class Controller

{
delegate void stopMachineryDelegate(); /] PSR
private stopMachineryDelegate stopMachinery;  // GlEZSFEsEfi
public Controller()
{
this.stopMachinery += folder.StopFolding;
}
}

EREETE B ARAE. B RRETEMBIRIE S MR R LR 2.
BT+ AT T ER, FrUEMRIZICEMARN, 47 BE TS . @REFERK
EHURAESS 22 |k, ER, RAJ\RENEL, T EASEMEE SRS

A Z MR BRIER = T REIG LIRS, ZRFER AL, B new X5
FRAVIEUESE, WLESIH—MEERNTE, =W

this.stopMachinery = new stopMachineryDelegate(folder.stopFolding);

ARk AR eS| AR, mElmT:
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public void ShutDown()

{
this.stopMachinery();

}
ZORAERSTETEMER. RS AKTRERNSH, NERTESAEE.

MWEEE AR EA kA LA 5| 4T 5 ik 9 424t NullReferenceException
HE

ZHRERRBETERII RSN, ERBRERF =KX LRI ZRFE e,
BB T T XA

public Controller()

{
this.stopMachinery += folder.StopFolding;
this.stopMachinery += welder.FinishWelding;
this.stopMachinery += painter.PaintOff;

}

f£ Controller 2] Shutdown 7511 this.stopMachinery(), % B3k
LR G —A k. Shutdown FEA TR ERIER KR Z OV, WATEMELES.

EAEEBRIERIER-= WA NEFEHBER— N TTE:

this.stopMachinery -= folder.StopFolding;

BATHETHI T REAE Controller KEHIERR VLA KEVL BB MBIRFEF. A
T 1 Controller LML T EFpHLAE, T5E(E stopMachineryDelegate a3k, If
RAE—Fh 7 KRV Controller SMERIIR MIZBFEARIN S 1. AL T LA L.

o HZTILAE stopMachinery A 3.
public stopMachineryDelegate stopMachinery;

o {R¥F stopMachinery ZHEEEA A, (HIRHE A E/A] S & MKV H B -

private stopMachineryDelegate stopMachinery;

public stopMachineryDelegate StopMachinery

{
get

{

return this.stopMachinery;

}

set

{
this.stopMachinery = value;

}
}
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o SEHLFIIK) Add A1 Remove 75 VERAR it 58 & HIE et - Add TTEIRI— A TTHEE A
SH, R EHRMEIZFET; Remove MMNEFEHBERTEEMINEGER, AN
BERIITEEE RS RCREE, SRR RIERR):

public void Add(stopMachineryDelegate stopMethod)
{

this.stopMachinery += stopMethod;
}

public void Remove(stopMachineryDelegate stopMethod)

{
this.stopMachinery -= stopMethod;

}
4 SR R AR 1T [ 0 R A G AR SR, BRF £x 1) T Add/Remove J5 5 . {H AT RFFEAIAT,
R ZIEH, FTLOX B T 2875 K.

TS KA 7%, 1E Controller it 3% HH &8 N4 Kb HLAS A8 In B BT AR S
ARG AT LAk Controller, FSEEILACEHABMLERAIXS B, W F P~ Add/Remove
FF):

Controller control = new Controller();
FoldingMachine folder = new FoldingMachine();
WeldingMachine welder = new WeldingMachine();
PaintingMachine painter = new PaintingMachine();
control.Add(folder.StopFolding);
control.Add(welder.FinishWelding);
control.Add(painter.PaintOff);

control.ShutDown();

20.1.5 FEHEAFIGERZERE

PLF 2531 % 52 ik Wide World Importers 23 @] [ — AN A FERF - 1% 73 O 38 S &5
BT R, NAREF RS W SEFRE I TR, NARFERE L ER 5000,
HHA—NEEFIHE P EF R . B E A LR Checkout #Z41BI AT FH, B fEK AL ERIT
BIFERR & .

BRI TR SPAT U T ILAMTS.

o HEREFEFAIK-

o KEIIERM, (TR R ERGIFER (s TR), B IR A
o ARkBE, HPESITREMLCEER.
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BRI BB A L T A5 K AR . KR T RE XTI LR AR AT B, AN RE T BB K
GEKILRR. BTOL, AR/ IR BT S B R SRR AT, LRI R R R B4 AT
BN AT, HWE H TR TR A T ISR REBSUN R,

P 5 T 2 B A o /R B R 2 1) AR

1. 1% Microsoft Visual Studio 2015 & &30, §BENE .

2. 3T7F Delegates Wi H, BT “3CHY” X3 T H)\Microsoft Press\VCSBS\Chapter
20\Delegates ¥ 143 .

3. jﬁ% “iﬁﬁﬁ” l “ﬂ:ﬂﬁiﬁ_\bﬁ” N

AT R RIEEAT . MRS BRI, b BoR T AT IR L Can F B AT
R)e A —AEHER T TR RITFLEE ). RAEK TR GridView
i IR o

Wide World Importers

4. FEF—AREAES, Bl Add EENRINBIEYE . #E 2 DEF— 1 ER
WS f 7 S (Age Restricted 7R A Yes).

SR IN G 2 I ZEA U Order Details Bt . FEIFERIRE MBIMAEK, HESH
BhIAHE . (SR P I I AN RRAS 19 A SE B0 40 2 I 3 7l Al B D g )

5. Hiik Order Details % 4% /] Checkout #4H .
BEERER—&HBIRHE TH. THAFHE—ID, B2 ERITHEH.
6. B “5¢H” R[] Visual Studio 2015 F45 1.
7. TEMRUT RE LS BT Delegates 1 H 45 s, X ifi Package.appxmanifest 3L
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o BEJE AT IR Riihas.
I BT B “ITR” .

ERBLZ"FBERNE, X2 —M“2ER% iR ”"(Globally Unique Identifier,
GUID),

F SO 5 5 7 28 4T FF % USERPROFILE%\AppData\Local\Packages\yyy\LocalState
Y. Hr yyy & BANIA ) GUID fEFF Sk HIFR IR AF . X2 Wide World Importers
R AR SO e . ROZE BIRACE, —N2 audit-nnnnnn xml(nnnnnn 72
T8 ID), H— & dispatch-nnnnnn.txt. 55— AR &EHHGEER, B
R A R K TR .

4o RZA audit-nnnnnn.xml A, RO T LA LB FRIRB OB &, FiX
FELT, wkea g AL, HROLES—ARSNEIHF BEITE,

10.

1.

12

Hl Visual Studio ¥THF audit-nnnnnn.xml 30 . 2 SCHHEL & R0 PR 1 1 8 A 1) 3%

KMA5E NG, 7E Visual Studio HiZ% 3044 .

{E FHC AT HF dispatch-nnnnnn.txt SCHF. SCHESITH ID LESESH. W TFHE
Fi7R o

* ) dispatch-B0VbTbE3-G07c-4fBe-8556-BeTbe1 2452, - Notepad
File Edit Format View Help

br‘der- Summary :
Order ID: 801b7bf3-907c-4f8e-8556-8e81bel22462
Order Total: £105.19

KHCHEAFERF, i&[A] Visual Studio 2015 42 1EHR .
7E Visual Studio #1, ¥ERM YT R LT LA B #9

e Delegates ZTiHEENHEFA L. MainPage.xaml & X H - A,
MainPage.xaml.cs 3L 52 X R FEFF

e AuditService ZUiH &M LM HIREMOAEME. EARETE, B854
N Auditor [35. ZEATF T 4K AuditOrder AL HE. HEREITH,
T SR A A AR RS PR 1 0 7 s A AR audit-nnnnnn.xml SO
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® DeliveryService %I H &M THATRKIRBEMAL, FEALETE. &
T IhEe & 7E Shipper 1. %3484t T 44 Shiporder 1ALk, #71T
AEFR R Bk FE I A R T

MEEE KA 5 Auditor A= Shipper £ 64K, {23t K E MAZF Rit, FALERAHE

LR G 1 B30 AR R,

e DataTypes %51 H @& H A H 2 H 2 HdE 22 . Product 255E N FIFE
FF BRI A, P EdERIFE ProductDataSource e, (M AFEFF
HAl R RS . R RGT, X5 BRI EE S Web
k% 3RHL. )Order Fl OrderItem ST HLL5H, BT REH—Fak 214
] it A o

13. &7x Delegates Tl H [ MainPage.xaml.cs X fF, 1 & FfAF FEB A1 MainPage H)ifi 3% .
HEM TR TAR:

private Auditor auditor = null;
private Shipper shipper = null;

public MainPage()
{

this.auditor = new Auditor();
this.shipper = new Shipper();
}

auditor f1 shipper FZB A& % Auditor 11 Shipper 281 52FI 5| FH, #id3%se
B IX Ee 3 5

14. #%| CheckoutButtonClicked /. H.ii Checkout KR4I KiZITZFHE.
VRN JLAT I R RS :

private void CheckoutButtonClicked(object sender, RoutedEventArgs e)

{
try

/] PATEIRR
if (this.requestPayment())

{
this.auditor.AuditOrder(this.order);

this.shipper.ShipOrder(this.order);
}

}
RS NT R . BERE R, ARG R auditor XA [ AuditOrder J7
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%, EAH shipper Xt £ ShipOrder J75i%. KKHEEMEFNLFZZHEAIXE
A if iE6)EHRARIEE & UL &5, afn AP ERE BHEL&ERRA M Order
Details % % .

[MEEE A T fifLitit, requestPayment 7 ik H 3T R ZIAE true £ 45 LB, &
IE 84 B AL s IR IAT T AR 6 AR AL .,

BARR R REIE % TAF, {5 Auditor F1 Shipper ZH1t 545K FE BB AE K . X L6
PR R AR, AN HEFEEEE . 2O, B gD R b S s A 3 4 (5
i A HAR A AT, B A R HIX — 3 BEAT BT .

TG PR LRI R RS R P2 F . 45K A0 % 8 A Auditor Al Shipper 444, {Hih
MAH R B, P EERIIMNIEM. ¥Rtk 4 A CheckoutController [
WM. EENLEKZE, HFAF—AELE KATNHBEFREERIEPRERMASRN
J5#:. CheckoutController ZH {4 F Z+E i FiX L6 /2.

» Il CheckoutController LB

1. EMRTERFEEESRP, HEHD Delegates R R 7T, MWHHZHEPIEFE ‘W
bun l ‘(ﬁgmgn .

2. fE “USINEFTTE” SHEHER M E B “Windows” , i “@H” . E£PEE
R “EEGEF Windows)” . 7F “LA” CAHEFHiA CheckoutService,
B “HhE” .

3. {EMRR T REVREFE 2 4 R CheckoutService Wi H , A58 8.1k Classl.cs, %k “&
4" o ¥4 ¥ %N CheckoutController.cs. & WI&RJ5, 01 Visual Studio
¥ B4 Classl1 5| F 2~ CheckoutController.

4, i CheckoutService Wi H I “5IH” Fi&, & “WmsIl A" .

5. fF “SIREHER” MMEELAMERET “TH” , B “BRAE” . £PEH
¥&/Ai%k DataTypes Wi H, i “Hhie” &4l

CheckoutController 441§ B DataTypes 5 H # & X[ Order 2.

6. #TFF CheckoutController.cs 44, FETHHFAMLL T using 84
using DataTypes;

7. N CheckoutController ¥ iN/A £ ZHE2 A CheckoutDelegate, i AIiEA)
B

public class CheckoutController

{
public delegate void CheckoutDelegate(Order order);

}
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R 5| R ZIRE Order 24T H AR B 45 R 77k, 1IE4FULEC Auditor
F1 Shipper 2] AuditOrder 1 ShipOrder J5iZ.

IS INFETZZTFERARL ) A 3L ZEFE CheckoutProcessing, WA AR B :

public class CheckoutController

{
public delegate void CheckoutDelegate(Order order);

public CheckoutDelegate CheckoutProcessing = null;
}

FTHF Delegates Tl H ) MainPage.xaml.cs 34, &% 3C{4KEH) requestPayment
7. M MainPage ZEHhBI{)Hi% /7. #R[A] CheckoutController.cs 3, #
requestPayment 771kl %] CheckoutController 2, ¥ (4SS B 7w :

public class CheckoutController

{
public delegate void CheckoutDelegate(Order order);
public CheckoutDelegate CheckoutProcessing = null;
private bool requestPayment()
{
// Payment processing goes here
// Payment logic is not implemented in this example
// - simply return true to indicate payment has been received
return true;
}
¥

10. ¥ fY StartCheckoutProcessing 772 N CheckoutController 5.

public class CheckoutController

{
public delegate void CheckoutDelegate(Order order);
public CheckoutDelegate CheckoutProcessing = null;

private bool requestPayment()
{

}

public void StartCheckoutProcessing(Order order)

{
// Perform the checkout processing
if (this.requestPayment())

{
if (this.CheckoutProcessing != null)

{
this.CheckoutProcessing(order);

}
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11.

12,

13.

14.

15,

16.

}
}
}

%7 4Rt 2§ i MainPage 24(#) CheckoutButtonClicked 7512 SE IR (1 45 K ThRE .
BERM I E CheckoutProcessing ZFHt. MRFILEZGIA—AHEANH
%), MARAZR. Wi, ZIE5|HNRE T EERKET.

FERRR T BRSSP AR BT Delegates T H I “5IH” H AN H S
wEE CHsIH” W

e “5lHEME" SMEELMER BT “TiH” , Bd “BReFrR” , E£FNEE
¥&/7) 1% CheckoutService Wi H, i “FiE” $%4l.

& [A] Delegates T H ) MainPage.xaml.cs 3, TETEEMEL T using 64 :
using CheckoutService;

f£ MainPage 3¢ & ¥ B CheckoutController 26 %! i) A H & &
checkoutController F#]454t A null:

public ... class MainPage : ...
{

private Auditor auditor = null;
private Shipper shipper = null;
private CheckoutController checkoutController = null;

}

# 3| MainPage fJik3%. 7EG)E Auditor 1 Shipper HFHIIEHZ 5 LHI1L
CheckoutController 4 {f:

public MainPage()
{

this.auditor = new Auditor();

this.shipper = new Shipper();

this.checkoutController = new CheckoutController();
; .

TE A 23R 7440\ B A SR R0 DA IR B i 4 «

public MainPage()
{

this.checkoutController = new CheckoutController();

this.checkoutController.CheckoutProcessing += this.auditor.AuditOrder;

this.checkoutController.CheckoutProcessing += this.shipper.ShipOrder;
}
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XS A checkoutController Xf % ff) CheckoutProcessing Z& ¥ % i Xt
Auditor F1 Shipper %t % ff] AuditOrder 1 ShipOrder 7535 H .

17. #%| CheckoutButtonClicked J5i. 7E try i, BIA K4 MK EF BB
B4 AT B v A
private void CheckoutButtonClicked(object sender, RoutedEventArgs e)

{
try
/] PATEIRE
this.checkoutController.StartCheckoutProcessing(this.order);
/] BIRTEICE
}
}
BLTE R I K 45 ik 3% 48 15 25 T BT F @9 404 47 7 « MainPage K1)k %538 48 15 €
CheckoutController [ {f F 4 411F.
> mkmmERE |

Lo &F " | “FFRAR” SRAERIFZET AT .

2. 3 Wide World Importers &S5, 43—/ S (2D IEFE— N F R PR H),
. Checkout.

3. I3 Order Placed ¥4 8. J5, 1EFITH SIHHE “KA” .

4. FSCH B YR E B 8% T FF % USERPROFILE%\AppData\Local\Packages\yyy\LocalState
R, oy BRULRIA R GUID kAR IRRF . 3E 24 B5GH 1
audit-nnnnnn.xml F dispatch-nnnnnn.txt XA« nnnnnn VT 85 . KRB SCH, BE
EATREIT ST,

5. iR[A] Visual Studio 2015 345 1L i

20.2 Lambda FiARXFZEIE

&4 AILERMZCIRINIT R A G 7, MAREMTES. BlwnETmme) 83t T

I BlF,

AT ¥ folder Xt %] StopFolding /712 ¥s N3] stopMachinery 46, FA1Z

XS

this.stopMachinery += folder.StopFolding;

] B T EM BRI A IS, XA EERGERN. HE, WREFFRNLIGZEA
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T8 ? f5E StopFolding J7 ik SEPR 24 40 F s :
void StopFolding(int shutDownTime); // FEF&ERPHUSIEHL

B4 IEA YT FinishWwelding & PaintOff 71k, Fibl, FREBEER B
WEA W=k

BIE R REE RS

—MMERRTT R R F —AT7%, FEAERIAA StopFolding, H S ASIREUETZHL.

void FinishFolding()

{
folder.StopFolding(@); // SCEMEAL

}

SRJIG , Bt A] LLKS FinishFolding 75 12:(1fi A~ & StopFolding 75v%)#s % stopMachinery
AL . LR CLRT—FF:

this.stopMachinery += folder.FinishFolding;

i stopMachinery ZHE5LPr4 ] FinishFolding, J5# X £ StopFolding 75
IR SHE 0.

MEZE FinishFolding # &R ER B9 LA 4T, BEB/AL %I %, stk
(RAH “EBR” )—ANFik, HAECRBRRNEL. A+ oF LR TEX,
S G T 28 @ &) &F 4044 649 L #4) (Erich Gamma, Richard Helm, Ralph
Johnson, #= John Vlissides, Addison-Wesley Professional, 1994)—$ ¥ #47 T #LiE..

VR, BIXPFRERCES T EIER AN, RAEETTER “EFRE” FREENOTH
RAE—MRKRMHE ), tsh, B TIERS StopFolding HikEBFLE A, Hiabtthhr —BAR
o CHEFXTIXFMIENLIRAE T Lambda KA. Lambda RiIAXBEAIRIES 18 TIRHK, &
RERH R RER T AT L) 67+, aTMER LT Lambda FRiER:

this.stopMachinery += (() => folder.StopFolding(®));

Wil stopMachinery LR} £ 1217 Lambda ik 3 52 L HIRAY, J5 % ) StopFolding
TEFEIBIE U SR

20.3 BHREMHEHM

AERTHEER T Wl AR RFERA. AR RGBT .. BTERERT —
F. BRAZHATEBAREEREN T, ENALFENRAHET. FErETEE
RAEFEHREN BBNEITRE. Fl, £AIMCT] BFFH, mR—GHSEH, BMNiZE
zhi ] stopMachinery LR K& .
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NET Framework $#&fit 7 3. 0] & FMERr e M350, FEFHFRARN AR R
#ATALFE. NET Framework HIVFZ R AT 7 HMF. REE UWP A& & LA Z %
44 LA Window K4 5, HB SO VFLE R A4 8 S () dn B a4 i \ S ) IHE AT 1R .
WA B O #H .

20.3.1 FEHAEH

HHEREEEAEA IR KR AE Y. FHRRRBIIIASE, R EFMFFEHER 5
KEMF. EELT 7S, FERERRUGEISREN XK. RIBIYLEE
HEN EROIR), BEBUSRMGIR DRI H” FE. EHEFETEIER, 5
KB R X T i AR IZ T AR IT R o X TR A & A Ab 3 “HLaid
FAIFRERIUL BN IEATE): #H1!

PSRRI BBl HBTHBERRIEMEA, B SRR IR B,
17 EL A Z5AE 75 B AT N event BUSE. FH LA R IEVE RS B F 14

event delegateTypeName eventName // delegateTypeName ZZHTATIAFR,
// eventName {4445

i, LATREZMT) ) StopMachineryDelegate Z#t. ‘B PL7E #i## 3 H K
TemperatureMonitor(iE A WAL E8 ) « 1% WP 150 4 8 BE 1 &% b R SRR AL T B (A
#T Controller 23X, XEBMEHFHH—NEAEEKHT).

class TemperatureMonitor

{
public delegate void StopMachineryDelegate();

}

A LAE X MachineOverheating F{f, %% {44 stopMachineryDelegate, #if%
T XA

class TemperatureMonitor

{
public delegate void StopMachineryDelegate();

public event StopMachineryDelegate MachineOverheating;

}

TemperatureMonitor 2] 4 #E (R &7R) & 7E 4 Z 1 5] & MachineOverheating 3
. ZFBAAMASIRES, BEMEN 203.4 4 “5IREHE” 8. B, BEEHESR
B Erh— XA SRR T RS2 [ B (subscribe to a event) i A&7
MBI EARETHORES. TR friT w=HEe.
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20.3.2 iTHREH

EATFEFE, FHEH=REFEARERSES. BROEA+=REMTRES. €83
TJ % Fd, —H5|K MachineOverheating {4t & FMEHL T, WTFFiR:

class TemperatureMonitor

{
public delegate void StopMachineryDelegate();

public event StopMachineryDelegate MachineOverheating;

}

TemperatureMonitor tempMonitor = new TemperatureMonitor();

tempMonitor.MachineOverheating += () => { folder.StopFolding(9); };
tempMonitor.MachineOverheating += welder.FinishWelding;
tempMonitor.MachineOverheating += painter.PaintOff;

PR, AR EIZ R R, ST LU Lambda Rk RKIT B
tempMonitor.MachineOverheating H{: kAN, SEAREITR 72340, M
KIFFRE LA

20.3.3 HUHITREH

+=IRAEFF R FAT S, MR, -=1R(EFFR THORT . -=8RERPR— A TENE
HrEIN AR SR B ER . 1%AT 30l H R OVBUHTT R 3 4 20 M B 4 7E 6 (unsubscribing

from a event), iy

20.34 3S|XEH

BB E-FRAXS K. SIREHE, FIAEMEGRBNERRSBERKAE.
filtn, TemperatureMonitor 2%75 Bl FAH 77 7% Notify K 5| & MachineOverheating F/4:

class TemperatureMonitor

{
public delegate void StopMachineryDelegate;

public event StopMachineryDelegate MachineOverheating;

private void Notify()

@ #yE: ATLIEA MSDN CRSEE—35 7 T RANEUEIT RS, [ hip://msdn.microsoft.com/zh-cn/library/ms366768.aspx.
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{
if (this.MachineOverheating != null)

{

this.MachineOverheating();
}
}

}

XR—FE LS E. null feER2LER, FASE4FRES N null, RFE—1
HEMEH+=BEFRTREZE, 72K null. 5K null 345 9 H
NullReferenceException ¥ . WIRE X HMMBICEREMSE, TR FAH 20
Rft. MESRARXER—Lp 1.

BEBRT FHANMEFTARGA B, ALEFH(HHe MachineOverheating) 2
b &y & SUE 69 AR/~ £ (TemperatureMonitor £)F 6975 53] K. £ EM307]
EFH L RPFAR,

204 IEBERAPRAEEH

ATk, A TF#MiE GUI fU.NET Framework S ZiEH 7 EM4. Hm, M
ButtonBase ZKXJR4: M) Button 24k& T RoutedEventHandler ZERUf)/AFLEH {4 Click.
RoutedEventHandler ZFEEKW NS . —PMRXNIKFHHMNRITIH, H—1T£
EventArgs X R, BEREXTHERFIME R :

public delegate void RoutedEventHandler(object sender, RoutedEventArgs e) ;

Button K 5E LR -

public class ButtonBase: ...

{
public event RoutedEventHandler Click;

}

public class Button : ButtonBase

{

}

ik, Button JKE51KR Click Ff. XAFml AT AR & & B e B i 7 i 6 2 &
&, HHBIEMBEPOEMKEK. TR T 1 UWP &k, Hpa& 40 okay KIH&EH.
AR Click F5 okayClick 75K Ek:
partial class MainPage :
global: :Windows .UI.Xaml.Controls.Page,

global: :Windows .UI.Xaml.Markup.IComponentConnector,
global: :Windows.UI.Xaml.Markup.IComponentConnector2
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i
public void Connect(int connectionId, object target)
{
switch(connectionId)
{
case 1:
{
this.okay = (global: :Windows.UI.Xaml.Controls.Button)(target);
((global: :Windows.UI.Xaml.Controls.Button)this.okay).Click += this.okayClick;
}
break;
default:
break;
}
this._contentLoaded = true;
}
}

13K L3 S S R SR ) o 7E Visual Studio 2015 H I BETHAILIE, 76 B A i) XAML
HiR s okay $&4H 1) Click J@ ¥ N okayClick Fif, Visual Studio 2015 £ Hzh4E M iR
RAG . FF RN G ME— B R R 7E - kb B 7 ¥ okayClick 5 H QN AR ZBE. &
il ) okayClick 777247 F MainPage.xaml.cs 3L A

public sealed partial class MainPage : Page

{

private void okayClick(object sender, RoutedEventArgs args)
{
// TEXEEAE Click FHHHYED
}
}

FFh GUI #2004 e S 4F SR B A R . B R BHERA, L4 E void R
EREVFIPIANSH . 5 — NS EUR A R F 4 senderCRIR), 5 NS HIH4 & EventArgs
ZH(5F EventArgs IRA).

A F|H sender SENEZANFHEH AL, HBRFTCHHETIERE sender S51H,
FARRREAT BN . Blin, AR E—AN T R ANMEHLR Click HAECHP AN EHR R
— ). FERE, HEF AL AT E sender 285, I B o O B R AN ZAL

EREH

EANSIMEIT T Wide World Importers B FHFER, K & 1H/ & 002 8 A 45 K72 70 7F
CheckoutController K{fHZFLRMA & T/ K IRAM:, BIFATHXLHAMRE BET
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Bk X RA]E CheckoutController X R M INZEFLE| AN HEFIHTT. HE,
HAE A L EESTRAEFBMNHAER, FNHABRFAISTIT LERREE TE.

ANEFERER, MM CheckoutController Xt R HIZRIEH, ZHEFTFIA
MTTEEIEAT, MIER A LIX TR, MARFAf4ke:? et rdeatt! w24
BRI, HERFURPEITH. WRABTEER LA T —MEE4REE, TR g7 R
ZiR. UWP NAERMM, K EZEITH#SRET UER G LESTIT, £ Ul —ERFER
o B ERZAS . 7E Wide World Importers 5 FH #25 ] CheckoutButtonClicked 79, ff
FZFE/E R BRXEHE, SR E T,

private void CheckoutButtonClicked(object sender, RoutedEventArgs e)

{
try

/] PUTEMGIRE
this.checkoutController.StartCheckoutProcessing(this.order);

// BaRTECE
MessageDialog dlg = new MessageDialog(...);
dlg.ShowAsync();

}

}
B/ b, WEHERRKN HFAMRERFCH O IT e . AR 0H —%izSA.
1% IF R H A4 AT DA R AEAE F BB % . Auditor A1 Shipper 2H/4-#f ] & Aii B 2 FH A2 537 B4 i 3844«
RAEEAMG TRAERN A 5| R iZFH4. NAREFRAEEERBIE4R A BERER, M
RTH BT
» 7 CheckoutController 2SN #
1. iR[H Visual Studio 2015 3 &7~ Delegates fi# 1k 77 % .
2. {F AuditService T H $14TFF Auditor.cs 30

3. 7E Auditor B IN4 A AuditingCompleteDelegate f)/AILFEFE. ZHFLIREM
FEEIREN A ) message M F S %, IBE void. ZHEE AR Hi R

class Auditor

{
public delegate void AuditingCompleteDelegate(string message);

}

4. f£ Auditor Z, 7 AuditingCompleteDelegate Z#F 2 Jg ¥ in 2 3t 5 {4
AuditProcessingComplete. iZH{}#T AuditingCompleteDelegate Z+E, 1
I AT B R -
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<)

{
public delegate void AuditingCompleteDelegate(string message);
public event AuditingCompleteDelegate AuditProcessingComplete;

}

# 3| AuditOrder J7i%. %75 ;i CheckoutController Xt % HIEIiE T, Bl
M5 —/4 K doAuditing MIFA J7iERHAT B iHR1E. T FTR:

public void AuditOrder(Order order)

{
this.doAuditing(order);

}

] F &30 E| doAuditing Fik. HEMMRISEFTE try/catch Hidh; B H.NET
Framework Z$FE ] XML API R4 sl 8 1T B0 XML 3k, HR 7210 . (A
AN T AR, )

£ catch Btz J5¥5 N finally B3k 5| % AuditProcessingComplete {4, tnfnH
AR BT «

private async void doAuditing(Order order)

{
List<OrderItem> ageRestrictedItems = findAgeRestrictedItems(order);
if (ageRestrictedItems.Count > 0)

{
try
{

}
catch (Exception ex)

{

}
finally

{
if (this.AuditProcessingComplete != null)

{
this.AuditProcessingComplete(

$"Audit record written for Order {order.OrderID}");
}
}
}

FTFF DeliveryService 3 H # ] Shipper.cs 3Cf¥ .
A Shipper 7 N/AILZ4E ShippingCompleteDelegate. %ZEFHEHEE 17123k
4 N message HIF R824, iBIFl void, FHEE LW INHL AR Fr s

class Shipper
{
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9.

10.

11.

12.

public delegate void ShippingCompleteDelegate(string message);

}

7t Shipper ¥ iN4 K ShipProcessingComplete [AILFHfF, ZHFET
ShippingCompleteDelegate Z+E, HIhMAH LAY AR :

class Shipper

{
public delegate void ShippingCompleteDelegate(string message);
public event ShippingCompleteDelegate ShipProcessingComplete;

}

R 3| doShipping 75k, EFEPAT R ILEH . 7E catch RN finally Hk
5| % ShipProcessingComplete Hf, HinNtHACAL -

private async void doShipping(Order order)
{

try

{

}

catch (Exception ex)

{

}
finally

{
if (this.ShipProcessingComplete != null)
{
this.ShipProcessingComplete(
$"Dispatch note generated for Order {order.OrderID}");
}
}
}

£ Delegates 1 H & ¥ it ¥ B &7~ MainPage.xaml Y44 . 7 XAML & #& = [ T &
5% 55— 4 RowDefinition . XAML US40 F Az

<Grid Background="{StaticResource ApplicationPageBackgroundThemeBrush}">
<Grid Margin="12,0,12,0" Loaded="MainPagelLoaded">
<Grid.RowDefinitions>
<RowDefinition Height="*"/>
<RowDefinition Height="2*"/>
<RowDefinition Height="*"/>
<RowDefinition Height="10*"/>
<RowDefinition Height="*"/>
</Grid.RowDefinitions>

B J5—~ RowDefinition i) Height J@ 1 58 iy 2%, bk 9SS F s«
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13.

14.

15.

<Grid.RowDefinitions>

<RowDefinition Height="10*"/>
<RowDefinition Height="2*"/>
</Grid.RowDefinitions>

XM BB T E B RS — f22 (8], BMETE Auditor I Shipper 4114
SIRFEANEBOER . 58 25 B — PR IR A Grid #2437 UL AR .

BB XAML % 8K # . 76 8 25 = /> </Grid> b5 2 BT @ b0 LA T i A 