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1 osg0
Bmyso 0bLEGMMIz0900
1.1 3mdsmdols sfiggds C#-do
3065500 :
36y ®530l o050 bGHOWIGHWOS;
namespace-ols 35309gg699s;
Main 9gomqol g59myggbgds;
39965 comand line-om;
36y ™530l o050 bGHOWMIGHWOS
3omGH030 C# 300505
// Namespace-ob godm3bogds
using System;
/1 360590b ©sfiygool 3ersbo

class Cmisalmeba

// Main 39000 0fygdl 3606530l dglermemgdsls

static void Main()

/1 936056%7 950mE)obs

Console.WriteLine("30{gqd0o C# dglogemsb!");



59 36OHMaM5dol 30330530d g 0degds d9dgA0 3M3Asbgdom (0dolbdgds, Mmd
36MMaM5dob BaduBo BsfgMowos Cmisalmeba.cs gsodo):

csc.exe Cmisalmeba.cs

303305300L 9900980 Bo0(igMgds gsordo Cmisalmeba.exe LEobo® G
0000Mm93580. 1) bLbgogsb 4306s Bofig®os, 35806 vbs dogmmommm Lo ybs . //-
0o 0fjygds 9ONLEGHM0JMb0sb0 3nTgbEM0. 080 3MB30W 300l OHML 56 obobowrgds s
39900996905 FbMM® OMYMOE 3G 5F0L sblBs-396oMEHgds. dMdsbgdsms LBMogmbo
560L Gobx 565, HMIOL LTS GOOMSE Fg0dgds dMISBIOYdOLS s 3MMYMSBOOL
2903905 LEMIBLM FYJLEOL 5309BOM. HMA 2odM30Ygbmo dMIsbgdsMs LGModmbdo
305mds, LsFoMM, BoQoe0ms, WINDOWS XP m3gmizowe bob@gdsdo 9930090, START
B9bomdo sgoMmBomm RUN s 5300500 CMD. 993608bmm, mad C# 3¢00305@6Mob
(930LGHMO0LOET0 FYMHIMO0MYS S SBBZO390L OW WO 35BMS SLMGOL.

Namespace-ol o9m3bogds using System 603bsgls, ®md 0g396 dga0dwosm
0bsMR9OMm System-do Imms3190IE0 IJNMEIOOL 3eoligdoo olyg, G®mA Fob 56
9090 9MMo Lobgero System dsdob, s 59 FodmEbogdols do09gdg «bws dommommo
LOHYIE0 LEHYO. FoRd0MO, [H0bs 3MIMAM5T5T0 45dMmYgbgd s dgommeo WritelLine
System-ob {job 30960l go69dg, Mosb 3MMYM35d0 459mygbgdwemos using System.
360158580 99mBobo0s 3¢50 Lsbgaroo Cmisalmeba, Hmdwog 903s3L Main 9gomEL
Q@5 030 M0V 3MMYM53>d0 Tgbolizgegewro HgMGHowo, LEosbss 0ffygds 3GrMAMSToL
d9LOYEgds. ym3z9ge 3OMYM TSl Mbs 3Jmbgl Main dgomo, H™MIgwroE dmmegligdwyeos
d0MO0MO® 3slido. 3ol S FGNMEOL LEBOZMIOO FogmOMYds FobLBOoWO s
©IHMOHMO BodIOHI0 BORbOEGdOm. B3YE0B03530s Void 30M0mMYL, G dgmmEL 56
3°9m5g3L 5009 36083690Mds. Main 9900mEUL 3930l 5Jal void b3gE0B03s(30s. 53
955¢0mdo Main 3900 5943L 9OHO-9M0 0bLEHMYI305, OMIgEoE sMOL System-ob
Console xax30L dgoomeo WriteLine. dsbs 40900d3L GgduGo 93096%g o 495000l sboqw
LEHOoJmbby. Console 560l Namespace-ols 3¢50 s Writeline 560l dolo 8gomo.
3wobgdls s Namespace-gob szMowgdom dg30Lfo3eo 9999y wgd090do. obobo o
3m@9bowo 56056 360530l LEBMWIEBHMOOL Lobggbgdwsc. static IMPOBOZSGHMOO
3090093, G 59 IgMEOL 2odmygbgds Ggodergds bMEr 53 Jslido.

00d369050m5 bBHMogmboo 9g@sbs



06d5690505 LGMogmboom B396 Tga30dw0s 2o3bLBM BMYsO BMbIsMgdoL 3OMYMSIOO S
3009905M0 95030. FoYIWOMNS,

Notepad.exe saxeli.txt

9L 36356905 499m0dsbgdls Notepad Hgod@m®b o dslido 2oblbol saxeli.txt ggoob.
5153306039005 ) 020 5OBYOMIL 0d OMYJEHMO05d0, HMIELSE LOLE IS 0EbMdL.
B3936 89230005 ddsbgdsms LBMOJMbom 56196300 s 49dM30Ygbmm oliobo
36M653580. 07 HMAME 253539000 U 5FoLOMZ0L 2o630b0W Mo Fogsomo:

// Namespace-ol 353m3bsgds
using System;
/1 3606530L ©siygdol 3arsbo

class Csaxelil

//Main ofjygdl 3OHma®5dob dgbdeergdsls.

static void Main(string[] args)

/1 93656%9 g59mBsbs
Console. WriteLine("boewsdo, {0}!", args[0]);

Console. WriteLine("30bv)6H39300 {o6ds@gdot!");

5d, 396 Main dgoom@do d03mmomgo sydgb@o string[] args, Mo 60dbsgL, MHmA args
560l string 3o3ol dsliogo. dobo 3b0dzb9emdgd0 500gds 3IdBIdsMS BEGHMOJMbOb.
U553 3060390 Lobgero 5Ol 3OHMYMSTOL Bs0WOb Lobgwo s IBMRYBO Lsbgwrgdo

56056 args sL030L 9e9gdgbEgdo. sLo30L Je9dgbEHJIOL YosmM3s 0fYygds bmerosb.



Console. WriteLine("baewsdo, {01!", args[0]) obLE®wgds0s

0090 86356710535 LBHMOJMBOWID 3BIMPEMSTOL Lobgeols 989y Labgarl s Aol
39b0bosgl Hmame 3 args[0]-ob 8609369wmdsL. 049 gl bsbgawros “39@Heg”, 35806
36505 45900336l 936056%9

Loensdo 393 69!
30LM3930 [o®do@BHqdsb!
©05¢M0 3M33690505 LGMogmbols Lsdwysengdoo .

360153590 LGHOoJmbol TgEsbols IgmMg bg@bos dolio Tg@sbs Console-ol bodwgsergdoo:

2963000 M0 36OMaMsds:
using System;
/1 3606590b ©sfiygool 3ersbo

class Csaxeli2

//Main 0fjggdl 36mMsdol dgldeargdsls

public static void Main()

// 89¢9bs Console-ob o300 gd00
/1 33€25000L 45BLBO3MS
Console. Write("bocnsdo, {0}! ", Console.ReadLine());

Console. WriteLine("30bv9)6H39300 {o6do@gosu!");



Console. Write bbb 05300 563963 IO0L godm@obols 0byg, GMT 56 oSO sboew
LEAHOO0JMbbg. Console.ReadLine() germ©gds dmIbIsMdE0LY6 LEHMOJMbOL gEsbsl
30530530 5b. ImabIs6ndgeds «bs 53M0Mb LEGHMOJMbo S WIsFOMHML bgero
ENTER-U. 530l 9990099, {0}-0U bs33c000 50093 53099300 bdMogmbo s
Console.WriteLine 358006l 9090w LEG®modmbl.

Console. Write("lboewsdo, {0}! ", Console.ReadLine());
d90dgds d90(3350ml 0bLEGHM™MJ300m

string name=Console.ReadLine() ;

Console. Write("bognsdo, {0}! ",name);

9909290 2590396905 93M56Dg 03039. SBgo Mg 0Td0 3OHMYMSTOL 2oTMEBLS o
9 Ibo690e0l 39domdsl 5gd3b 99390 Loby:

93656%9 259m0@969ds - 043960 LEbgE0? 53M0RGM MJ3960 Lobgaro 3¢s305GHMEMSBY s
5530690 ENTER 3¢0530050. 590l 8980099 9360969 399m0@sbgds:

Loensdo, <mggzgbl 8ogH 53095300 Lobgao>! olvyMmzgdo [oMdodgodsl!

509356500, B396 F930Lfozwgom M9 HMYMMos 3050l bEHOWIBHOS C#-80, B9domds
06 d56905m5 LEHMOJMboL 258MmYyxbgdom s MMM 45dM309gbmm dGMIsBYdsMs LGHGOJMbols
567896@ 900 36MHMaMs35d0.



1.2 3300500900, H03900 ©35 M39M5EHMMIO0

(33W50 259M0Yygbgds 3053590 360d369eMmdsBg FoLOmOMYIWS. (33CEOL
399m3bsgds 60dbs3L (33¢5OLMZ0L Lobgolis s 3030l FobloBIML, brnwm
330250 goblaHzMs sGol Jobmzol 360dzbgumdol Jogds. gmMgbsoGs ol (33eoEOL
0603050Bo30sL Mfm©gdgb. 59539 OML FoboLIBOIMYdS SO0, Losg gb
96008369 mds 0{jgMgds. 458MmgmBOo 500l LogMdg obolsBM3MYds 33sOL EHo3ol
90bg300, borwm 36H:MyM585d0 JoLo godmygbgdols 56019 goboloBMzMYds (33eoOol
3980350900l 5QHO0m. 3030 M0l 36083690Mdms LOTMSZ3eg Loosbsa
96008369cmd0ol 50905 990dgds (33¢50LYM30L. 5MLGdIMdI6 MG Lsbols Godgdo:
36OHMaM5d06Mm900L 96580 sx30gLOMYOMWO 03900, BMMYbs0GMS© o0 BT 56 FoMEGH03
&0398L MHmgd96 s 3OMaMsdoliEol doge dgaqbowo GHo3dgdo, MmIwgdoi 8000gd0sb
3563030 303900 3m3d0bsgoom. C#-00 JoMGH030 3H039005: d9ol, 0bGEgyMowm&o,
6503000 s LEGHMOJMbMEO 3H03900. 39B30BOWM™ MOMMIMWO FOWI-(35W3Y.
390056030 36033690Mds 500603690y true-mo, bmem dgato 360d369wmds false-omo.
9o 9f™M 9050 doL(EMmY03Mm0) 3MbLEBEHIO0. 0LobO Fodm0ygbgdosh wmyozmeo
3930UbsbmEgdol F933560EMO0L ILRIBS©. 1) M5 SGOL WMY03YOHO F5TMLIHBLIEGdS
Q5 MHMYME 1bs 459Mm30Ygbmm ogo dg30Lfogerom dma30569000m.

063935 mM0o Godo. C#-80 063 gacowv® Godl 8093003690056 donguo Hoibzgdo
603600 56 mb0dbmm s char BHo3ol LoIdME™gdO, HMIWGdoiE FoMImo9696 Unicode-ob
LoddMEMgdL(0bowgm 06@gMbgEdo Unicode 3bGr0wo0). 39630bocmm gbGHowo, bowsa
dmEgdw9eos integral Godol 93903900, 3gbliog®gdsdo do0m30L godmymaowo doEgdol
50 g6Mds s 03 ®0o3b3gdOL O35DMbO, MM Fg0degds HoMdmoyObml

39300 J3gHo3oo.

939030 Loga®Mdg do@gddo ©0535Bmb0o
sbyte 8 128-q056 127-0¢09

byte 8 0-c09b 255-3q09

short 16 2768-q05b 32767-d09



ushort 16 0-005b 65535-9¢9

int 32 -2147483648-056 2147483647-009

uint 32 0-0056 4294967295-0¢09

long 64 -92233720 36854775808-¢056 9223372036854775807-0¢09
ulong 64 0-oob 18446744073709551615-3¢09

char 16 0-¢09b 65535-0¢9

05500m5Q, sbyte $Ho3ob 33¢oL 3033099GHgMOL IgbliogMgdsdo godmgymas 8 do@ob
Log®dol 5EE0o. Asb Tgodegds 3dmbogl bydoldogMo dmgero 360dzbgarmds -128-sb
127-0b Bsogenoo.

650¢030¢0 &030. 55903000 GH030L MHoEb3zgdL d0933690056 bsdEg0wo MoEb3gd0
dmdM530 F9MGH0om, 5593000 HoEb3gd0 AMIMS30 FIMEHOE0MS S MMTsQ0
LOBNLEHOM s Moo MOEb3xd0. 2ob30bowMm FbGMOWO:

Godo  bLoa®dg do@gddo LobMULEY ©0535Bmbo
float 32 7 50Md0m0 3oBMo 1.5 x 104-sb 3.4 x 1038
double 64 15-16 500300 30BMo 5.0 x 103 t-osb 1.7 x 10308
decimal 128 28-29 s00md0m0 30560 1.0 x 1028 —sb 7.9 x 10?8

59 36OOWd0 E0835DMbO BMLEIE 3306396908 v G5 HOEH39d0 939336056 363 MeE
G03L. 659300 MHoEbgxdo IMdMm30 HeMEBH0wom Fggds b5{owwgdobogsh: dmgwo.
MIgebsg dmbgal fodEHowo, 3989y smfowso bafforo s d90gy 9000 badolbo
30090. DM, 030 Bs0fgMgds sbg: n.m10P, Losa n s p dmgero GoEbgzgdos, m
Bo@mEommMo GoEbgos. smffowso Moisbgzo Bsofigmgds n.m Lsbom. n Ggodergds o6
337bgb.



bEH®ogmbmo BHo3o. bLGHMmoJmbmwo G030l 3mbLEbEs HoMdmoyobgds Moy

06 Fgoegddo Immog3L9de0 LOTIMEIMGOOM, BosE LOTdIMEMYdO 9329036056  ASCII

LEOBIOEL. DMP0gMNO FomMYb0 50056 56589F35000 LoTdMEMgdo. olobo

§963m00693056 LEBHOJmbo BmY0gH ™o 3933500 LOdMEMYGOOm, HMIGE M3 fob

90f9m00 5430 LOFdMEM “IbMOE0 HsBO (V). S1ge LOTdMEIMYBL GfmMYdSD

139305 M0 LOTBIMEMYIO. FoIO0MS®, \N 5MOL b3Y305¢HO LOTIMEM, MMIYEO3

50603653L sboen BEBMOJMEBY 4oolZEL. B3gE0sEMEO LOTdMEMYdO M 3gTNOs

3990092 sbMowdo:

1393050 LOFdMEM

\

\0

\a

\b

\f

\n

\r

\t

\v

3603369 mds

9OH»50 06 FY5¢gd0

6350 3O FYoe9d0

sbMoo bsbo

nul-3m©o

BH5GO

©HOOOo bsbo

RmOIoL BsG3zo0MHm3s

sboen LGMOJMEBY gooligers

390930L 99356 ©dMMBYdS

30OH0DMBEBHMO0 FHOdOMIS(309

39030350 IMO0 FOOVIASE0S

396005 530bs, C#-80 5OBYOMBOL LEBMOJMbgdOL b3gE0sW MO HoMBMEYIbs, MG LEHMOJMbL

§0b 9596905 LoAdMEM @ . sbgo gdmbgzgzsdo LEGHMoJmbol ogbom IbMOEro bsBo bsbo

39900996905 B39 906M030 SHBOOm, M3 LEMOJMbL sz Holisgombl beol.



092905, 9300M» 3Bo Googdol LolBgdsdo c:\a\b\magaliti.txt LEMogmbdo ogo
Boofg@gds sbg: “c:\\a\\b\\magaliti.txt”, bmeoem 33930560 BsfigHoom: @ c:\a\b\magaliti.txt”.

M39053HMMY00. m39M53HMMJO0 2500949690056 258mbobmargdgdol daloygbs. C#-do
2bb303909b6 306MH39WH, JOMSYHOE0D O MOOPAOWOIL MIGMOBHMMIIL
000bEsd0bYE30m, 1Y) MIEID6 M3gMHBPL 0ygbgdl M3gMsEHMEMO. godmlabegdsdo, HmA
3963U5DBP3OM” MOOPYOW060 M3gMOEMMGOOL TgiMr)engdol MHoyo, 58olLsMZ0L
39000996905 m3gMm5EGHMMOL 3MI0MMHOEGHIGO S SBMEF0SGVINOMDS. FodMBobmwgdosb
5093990 MO0 dgHBMBGE0 M3gMHEHMM0ID 0l LMY 30MHZJWO, OrTYLOE MBO™
35050 3MH0MM0GHYGH0 543L, bmwm Gmwo 30M0mMmo@g@gdol d9dmbggzsdo yobobowgds
SbME0SEGHIOMOS. 0¥) M39MGMEO0 JoMrX3603 SLM(30530E0S, 3500 30M39Ws©
LEOHYEEYOs Fo6rx 3965 M39MHOGMEMO0. 0379 M39MOGMEMO Foc3bb0Z SLM305GMM0s, 85806
UOHMEYds FoOEHIDS M3GMoGHMO0. v B396 430605 MO FgHBMBGO M3gMHSEHMM0I6
39 0dg dgLOMEEgl 306039oq, 35906 sl 313580 IMY3s BMHRbOWYdTo Ms30L0
M396560090056500. 300390 s JOPY00560 M3gM5EHMMYO0 LM Id0SH
3om3Ebb0sb 56x 3603 Mool dobgwgzom.

93900mm, 33999905 FBOOWO, LS BITMMZOEI0S M3IOMIGMO™MS J35BJRMM09d0 o0
3G00MO0GHIGHMS 3ol obg300 s IM(39IME0s, 53MJNZY, G500 SBM305BHIOMDS..

353930605 3M0MMOGHIEHOL
39M5GHMmMHO0 LM E0sGHOHMdS
dobggzom

x.y, f(x), a[x], x++, x--, new, typeof,
3061390050 dot3bbog
default, checked, unchecked, delegate

905000560 + -5 L T+, —x, (T)x dod3bbog

39 GH03W035GMOM0 Y/ % dstbbog

5QO0GH0IM0 + - dom3bbog



dgzcmol

MH9530MO

GMEMd0L

WMR03MNM0 ©O

©ma03960 XOR

©MP0396M0 56

306B0MO O

3060MdOMO b

b 3mo

A9MbsgrmMo

doboFqdob

39630bomm gm0 0s60 M3gMoEHMMYd0L 45dmygbgdol Jogomomo:

using System;

class Unary

public static void Main()

<<, >>

<, >, <=, >=, is,as

&&

7

dotbbog

dotbbog

doebbog

dotbbog

docbbog

doebbog

docbbog

docbbog

doebbog

do6x3bo3

dotx3bo3



int unary = 0;

int prelncrement;

int preDecrement;

int postIncrement;

int postDecrement;

int positive;

int negative;

sbyte bitNot;

bool logNot;

prelncrement = ++unary;

Console. WriteLine("{jobsbffo® 4oBGs: {0}", prelncrement);
preDecrement = --unary;

Console. WriteLine("(jobsbfo 9993069ds: {0}", preDecrement);
postDecrement = unary--;

Console.WriteLine("89d9p 999306gds: {0}", postDecrement);
postlncrement = unary++;

Console.WriteLine("8999p 3ob®Mos: {0}", postIncrement);
Console. WriteLine("9605030¢0560L Bodmeomm 360d369emds: {0}", unary);
positive = -postIncrement;

Console. WriteLine("@os@gdomo: {0}", positive);

negative = +postIncrement;

Console.WriteLine("=s®ymgomo: {0}", negative);



bitNot = 0;

bitNot = (sbyte)("bitNot);
Console.WriteLine("d0@w®o wmobymezs: {0}", bitNot);
logNot = false;

logNot = llogNot;

Console. WriteLine("@ma03m6M0 vstygmas: {0}", logNot);

39630bowmm doboFqdol 0blE®mwdisos bitNot = (sbyte) (TbitNot); 53 06LEGOw)J30sd0
™39M5@™MM0 ~ 5bgbl bitNot-ob do@we 1otmygmasls. sdo@md, LsFomms Jobo omogdbs
sbyte $0300, Mo LOWWEIds b (sbyte) QoM5Jdb0m s Fggy0 9gboFgds bitNot-U,
begoem ++x 0bgbl x 96 x-0b 4oBOIL 9M00m s 999 Job godmygqbgdsl.
9b5EMy0mMoq, bgds x-- s --x-0b Igdmbgzg3zs5d0, FbmEmE 9gHMNom F30MEYds x-0l
3600369 mds. §399mm, dm39gdME0s 3MMRM5IoL 3vdomdols 9wga0, Mmd 99sdmfdmo
033960 3bs Mm39mo@GHMEMdOL FMTomdol Iglobgd.

Dobslfot qoBMs:

§obslifot 99930Mgds: 0

999099 9993069ds: 0

390009y 39BMo: -1

95 P00560L LydMmEmm 860d3z69wmds: 0
©5©Jd0mo0: 1

MSOHYMBoMO: -1

000 MoMymRs: -1



©MP039IM0 1oMYmas: true
3990090 36MMa6535 330B39690L d0bsMIYO M3gMHIEGHMMGOOL goBrmygnbgdsl.
using System;

class Binary

public static void Main()

int x, y, result;

float floatresult;

result = x+y;
Console.WriteLine("x+y: {0}", result);
result = x-y;

Console.WriteLine("x-y: {0}", result);
result = x*y;

Console.WriteLine("x"y: {0}", result);
result = x/y;

Console.WriteLine("x/y: {0}", result);
floatresult = (float)x/(float)y;

Console.WriteLine("x/y: {0}", floatresult);

result = x%y;



Console.WriteLine("x%y: {0}", result);
result += x;

Console.WriteLine("result+=x: {0}", result);

9L 36OHMAG535 Tgurgdol 9RO 39dM0Ebl:

x+y: 12

x-y: 2

x"y: 35

x/y: 1

x/y: 1.4

x%y: 2

result+=x: 9

39630bomm 0bLEGMJ30s floatresult = (float)x/(float)y; ©oyeb x s y int GHo3obss s

3o Bg LOEYOS J99MBOL M3GMOEGMEMO, BsFOMMS OLOBO ows30Yz56mm float GHo3ddo
3H905Q. 359mx30L 90980 0db9ds float s 00 d0gboFgds floatresult-s. 0bLEHMMJ30s result
+=X 560U result = result + x 0BLEGOI300L Fgam3gdmeo Bfgs.

35030l 3030. Fsb030 5M0L JHPOL0y039 G030l 3608369 MBS LELEBWYEO
000009360™Md5. 3080930MMdOL Ge9gdgbEgdoLsm30L IgblogMgdsdo S YOO JSTMOYMGS
0090936™d0m. 3609369 Mdsbg 8000mgds bgds bdgEosw Mo Halom, Mmdgeos
23960L5BOZMgds Asliogol obBMI0EGI0MS O MOMMY)o J56DMTogdol Log®doo.
50235650, 35030 960LsBPIMYdS Lobgwom, BH030m, J9BBMINEGOOMS S MOMMYEO
2396Bm30¢9d0L Loa®A0m. MM 45393bMm FoLOZ0L FobLEBOZML, ob3zobowIMm 3HMYMSTs
Q5 dobo dgLbmyergdol 9g90:



using System;

class Array

public static void Main()

int[] myInts = {5, 10, 15 };

bool[][] myBools = new bool[2][];
myBools[0] = new bool[2];

myBools[1] = new bool[1];

double[,] myDoubles = new double[2, 2];
string[] myStrings = new string[3];

Console.WriteLine("mylInts[0]: {0}, myInts[1]: {1}, myInts[2]: {2}", myInts[0], myInts[1],
mylnts[2]);

myBools[0][0] = true;
myBools[0][1] = false;
myBools[1][0] = true;

Console.WriteLine("myBools[0][0]: {0}, myBools[1][0]: {1}", myBools[0][0],
myBools[1][0]);

myDoubles[0, 0] = 3.147;
myDoubles[0, 1] =7.157;
myDoubles[1, 1] =2.117;

myDoubles[1, 0] = 56.00138917;



Console.WriteLine("myDoubles[0, 0]: {0}, myDoubles[1, 0]: {1}", myDoubles[0, 0],
myDoubles[1, 0]);

myStrings[0] = "Joe";
myStrings[1] = "Matt";
myStrings[2] = "Robert";

Console.WriteLine("myStrings[0]: {0}, myStrings[1]: {1}, myStrings[2]: {2}", myStrings[0],
myStrings[1], myStrings[2]);

59 36MHMaM5dol Gglmyargdol 9ggy0os:

mylnts[0]: 5, myInts[1]: 10, myInts[2]: 15

myBools[0][0]: true, myBools[1][0]: true

myDoubles[0, 0]: 3.147, myDoubles[1, 0]: 56.00138917
myStrings[0]: Joe, myStrings[1]: Matt, myStrings[2]: Robert

9300m 06LEMwd0s: int[] mylnts = { 5, 10, 15 } og0 sbgbl mylnts 330l
39903650905l OHMYMOE NGO 3030l JOHMYIEBMI0EGd0s6b0 Bslo30L WS 53539 ML
obgbl Aol 06030 0DBsE0sL. Fsliogol geqdnb@gdol gosbmdzms 0fygds bwyarosb.
mylnts[0] 069055 o sbg 9999. 0bLEHMwJ50s double[,] myDoubles = new double[2, 2]
ob9bl myDoubles Gmym® double 3030l MmMY6BMI0wgd0s60 Foliogol godmEbogdsb.
new m39M5@GMMo 5de93L LogMdgl MOMMYME 2o6BMTogdsLs. Jologol gergdnb@Hgdl
36039369c0mdg00 9603Fgds00 0bLGMJ309d00m:

myDoubles[0, 0] = 3.147;
myDoubles[0, 1] =7.157;

myDoubles[1, 1] =2.117;



C#-00 56OlgdMdL Igmeg Lobol dsliogq00, HMIGEMSE 3J3050 IBS)936M90Eo dslinggdo.
05950050, bool[][] myBools = new bool[2][] 560l mO56BMmTowgd0sbo ©sbsfgztgdeo
bool #030l ds030. MoBs3, FgmMY gobbmIoErgdol gugdgb@Egdo gsbobowgdosb
OMaMO3 39JG™MMIO0 S POMMYNel ga30d0s J03(390 bbgsalibgs Loa@Mdg new
™39M5GHMOHO:

myBools[0] = new bool[2];

myBools[1] = new bool[1];

59 394G ™GM90L 3609369 Mdgd0 80960 FJd0 Sbvyg:
myBools[0][0] = true;

myBools[0][1] = false;

myBools[1][0] = true;

5093561500, 59 35653655390 [o6IM©Ygb0e0s FoMEH030 BH030L 330, M3JM5EHMMJO0
Q5 35103900 - M) OMYMO 259Mm0Yg69gd056 olobo C# 3OrMyMsdsdo.



1.3 36mM390l dsMmn3z0l 0bliGMMI309d0. 53 3oM5aMs53d0 50HgMH0E0s 3OMAMTOl

35Om»30L 06LEMWYJ(30900 S FMEgFME0s Fom0 J5dMYIbgdoL Fogoomgdo:

if 0BbGHEOWMIE0s. if 0BLEOMIE0s Lo gL 235993l IMZ9HBEObM™ 3BIMYMsTol
39O gd0L A9BTEHMGdS 96339790 30OHMOOL obgE300. Fobgobowmo Jogswomo:

3ogoomo 3.1
using System;

class IfSelect

public static void Main()

string mylnput;

int mylnt;

Console. Write("gombmgm, 990&sbmo Ms0dg Mogbgo: ");
myInput = Console.ReadLine();

myInt = Int32.Parse(myInput);

/1 3063090 3o@EY30H0w s 5 Mol BgbOYergds

if (mylInt > 0)

Console. WriteLine("mgggb60 Mogbgo {0} 99300 bmeDby.", mylnt);

/1 30963609GH90o 25005(9439G 0905 s 9HMO 0bLGHOMJ300l FgleraErgds

if (mylInt < 0)



Console. WriteLine("ogg960 Mogbgo {0} 6By 653¢0900s.", mylnt);

/1 Hogwos 099 56

if (mylInt = 0)

Console.WriteLine("ogggbo Hogbgo {0} 96«60l bmenl.", mylnt);

else

Console.WriteLine("ogggbo ®ogbgo {0} 649crol @meros.", mylnt);

1 362535000 5B gMbsE0gs

if (mylInt < 0 || myInt == 0)

Console.WriteLine("oggg60 ®ogbgo {0} 65309005 56 Gmero beby.", mylnt);

else if (myInt > 0 && mylnt <= 10)

Console.WriteLine("ogggbo Mogbgo {0} s®olb 0-bg 9930 s b5300gd0s 96 @mero 10-
%g.", mylnt);

else if (myInt > 10 && myInt <= 20)



Console. WriteLine("ogggbo Mogbgo {0} s®ol 10-Bg dg@0 s 65309005 96 GHmeo
20-%9.", mylnt);

else if (myInt > 20 && mylnt <= 30)

Console.WriteLine("ogggbo Gogbgo {0} s®olb 20-Bg dg@o s 65309005 56 GHmero
30-%9.", mylnt);

else

Console. WriteLine("oggg60 Mogbgo {0} sGol 30-bg dg@o.", mylnt);

if 0BLEBHEMWY3050 593L 9990 Lobyg: Folivmgdo Lo@yzs if 9999 (<30MHMBS>), dBEMIO
9990099 9909dgds 0ymb 3oLo0gdo bLo@ygs else s derm3o 96 elseif s 0039 FgmMds,
o3 if 99900bg935d0, Ibmem elseif Ggodegds 35dgmMHOYL IM935¢X IO s SLgoO
0bLEGHMWJ300 930 Yds else O BEPMIZOM. dBEIMIO GOV BOYOH BOHBbOgdTdo
905319390 9HO 56 FgEHo 0bLEHMYJ305. 0go FodM0Ygbgds MHMEs 43O
0bLEGHMJ300L 50wl s3HIOM™M 9OHMNDBY gE0 0bLEHMWJG09. if 0BLEMW00l
396356390580, LooE 3359438 dEPM 30 F90dEds F103E35W Ml 0BLEHOMWJE00m. <30MMds>
5M0L Q03O0 Fodmlobwergds, G®Mmdwol 360d3bgwmds dgodwrgds oymU true b false. true
99000b3935d0 LEOWME GRS (<30MHMd>)-U 90099 FM™M3LgdVIC0s dem3o. false-ls
99000b393580, LOMEEYds dEM3oL 99y 8Mmmo3L9dY0 0bLEHOYE0s. gobgobowwmo
0585W0mO:



mylnput = Console.ReadLine();
mylnt = Int32.Parse(myInput);

3063900 0bLGHMI305 Mmombmgl 36053053 IM06 BHgJuBHOL TgEobsl. 9g30@bmo:
2300bmgm 990@sbmom Go0dg HoEbgzo s ogsFoMmo enter 3¢o30d5L. 9ggas© mylnput-ls

309603935 53095300 LGH®ogmbo. 8999y 0BLEHMMJE0L 53M9T0wO LEGHMOJMbO FowadysgL
doge MoEbzos s 9boFgds mylnt-U. Int32.Parse 3196300 sl gdl 50 gocqogdbsb.

switch(g5005360039e0) 0blGOMI30s. 39IFOMZIE0 45dM0Ygbgds, GmEs B39b 43LML
65009 (3350l 36083690Mmdol Jobg300 dm35bEObM®m 36MAMTol QBTG Mds.

2390053MM39eL 59J3L 99990 Loby:

switch(<3go@ob Lobgeo>)

case <9603d369cmdsl> :
<0bLEOwdi3001>
break;

case <3609369¢mds2> :

<0bLEGW3092>

case <360d369¢mdsn>
<0bLEGegoon>
default:

<0bLEGGOWJ300>



099 335000 3603369 mds o9dmbggzs <d6083bgermdsi>-U, 85306 LtrmErgds
<instruqciai> Q5 25sdOMZg0 531530 JOL IMTomMdsl. ™) (33 sol 3603360 Mds 56
©59dmbgz935 90396001 3603369 MdL 45TFMMZYE0 5FM53EMGOL FFomdsls. ob30bowmm
0595¢000:

using System;

class SwitchSelect

public static void Main()

string myInput;

int mylnt;

begin:

Console. Write("gombmgom dg0@sbmo ©s0dg Gogbzo 1-sb 3-09 ");
mylnput = Console.ReadLine();

mylnt = Int32.Parse(myInput);

// 350536M39w0 dmngero 3609369 Mmd0m

switch (myInt)

case 1:
Console. WriteLine("mdggbo Mogbgos {0}.", mylnt);
break;

case 2:

Console. WriteLine("("odggbo Gogbgos {0}.", mylnt);



break;
case 3:
Console.WriteLine("("og3960 Gogbgos {0}.", mylnt);
break;
default:
Console. WriteLine("("ogggb0 ®ogbgo 565 gbmbs s Lsdlb dmeol {0}", mylnt);

break;

decide:

Console. Write("s36003390 \"continue\" ®md 35530dgwmo 96 \"quit\" ®ma goohg@mo
36MM5dol Jgberengds"); mylnput = Console.ReadLine();

1 350536390 LGMogmbmwo Godol 360dzbgermdom

switch (myInput)

case "continue":
goto begin;
case "quit":
Console.WriteLine("Bye.");
break;
default:
Console. WriteLine("0d3960 99@sbs 5605 bmeo {0} ", myInput);

goto decide;



59 296b00s 3IIOM39w0 BYEo S LGHMoJMbMwo GHodob 8bodzbgarmdgdoom.

39693 mgdols
0bLEGHOvs0s

break

continue

goto

return

throw

35693 mgdol 0bLEBHOMJ30980

5096

39900 2500dMHM39e0l dEIMI0EH

53639 90L 303L, 3030l 3565d9G®0L 89990
86009369 md0lsm30l, 0¥ 30300l 356539EH MOl I60T3690Mds 5O

509953905 3030l dmerm 360d369wMdL. Hobsswdwgy 99dmbggzsdo
50053090l 303¢0L.

390500 08 F9bY, HMIgeog §gcmos goto 0bLEGHOMJ30580

50053693l 303 0bstg Igmmebs.

39905d3L I930mdol T9BHYmdobgds.



1.4 03¢0l 0blE®mMI30900
while 0bl&®mggos. while 0blE®HmJ300L LobEoduos:
while (<306M30m0 259MLobargds>) {<0blE®mwd30900>],

begom while 06L@EMw9300L FgLErmEgds bgds 89809abs0M5: 493MOmZgds
<30MMB0MO 259mbobgds >, 0349 dolo 360d369wMdss true, 35d0b JglOrEgds

30390 BORBOEGdT0 IMMegLYdMEo 0BLEHM™MJ309d0 O 333 FIFMOMZEGDS
<306MMB0MO 45dMbobIgds >. 0329 dolo I60d3z69wmdss false, oz gds while

0bLEGM309. yobgzobowmm dsgswomo:
using System;

class WhileLoop

public static void Main()

int myInt = 0;

while (myInt < 10)

Console.Write("{0} ", myInt);

mylnt++;

Console.WriteLine();



59 3653590 mylnt-b 960F9ds bmero s §EsMYds 10-U, Mosb mylnt b53¢gdos 10-By,
30630 25d0LobEgdsl gboFqds true s 93M96BY 498Mm0Esbgds myInt-ol 360d369cmds
- beo. 9999y mylnt-ol 36093690 mds 0BMEYds GMNOM S 3OMEILO FJMEMEYds, Lobsad
mylInt 56 gobgds 10. 58 EOHML 30OHMBOMO Q5dMLobErgds J00Mgdls 36093690 MdsL false
5 30300 305360 90s. 93096DY 399M0E9bgds 3oM0g0 LEBMOJMbo O 3BIMAEMSTS
500536090l dw9domdols.

do 0BLEGMgE0s. Bolso LobEsglos: do {<oblEGw09d0>} while (<306HMdOMO

23000bobEgds>). 58 d9dmbgzg35d0 X6 LEWMWYds <instruqciebi> s 999 bgds
<30MMB0MO A5dMLEbHYYegds>-I Ggdmfdgds. 5300 4oblb3s3gds 0o while
0bLEBHOY300L5996. gobgzobowmo dsseromo:

using System;

class DoLoop

public static void Main()

string myChoice;

do

//menu-U 353m@sbs

Console. WriteLine("$gdo doLs3sGr009d0b foabo \n");
Console.WriteLine("A — @0553539 sbsewo dolsdserono”);
Console.WriteLine("D — {s8sqng doLodstrono”);
Console. WriteLine("M — 99sb{im6g doLodsrono”);

Console. WriteLine("V — 505533509609 doLs3s60r009d0");



Console. WriteLine("Q — go9mUggos doLsdsemgdol foabosb\n");
Console. WriteLine("so®b09(A,D,M,V,56 Q): ");

/1 30dbBo@gd0l 5MB Y3560l 5©9dS

myChoice = Console.ReadLine();

/1 3500593930 gd0l d0wgds dmabToMgdEol 6B 3560l dobgzom

switch(myChoice)

case "A":

case "a":
Console. WriteLine("sboqno 80Ls356:000b 035¢3)9ds.");
break;

case "D":

case "d":
Console. WriteLine("9sbodsG00b §odgs.");
break;

case "M":

case "m":
Console. WriteLine("90bsds6mol dgL{imegds.");
break;

case "V":

case v

Console. WriteLine("90Ls356m900l 35050350969ds.");



break;

case "Q™

case "q":
Console. WriteLine("@s90536905%);
break;

default:

Console.WriteLine("{0} 56sbfm6o sGbg3s60", myChoice);

break;

/1 357900, 003 dmIbdomgdgeds Bobml Ggw9y9gd0
Console. Write("@ssFotMgon Enter-Ub, ®ma gosgy®dgemmom...");
Console.ReadLine();
Console.WriteLine();
} while (myChoice !="Q" && myChoice !="q");

/1 3936390 gds

50 3053590 IMIbToMgdgero 363M9GMEo 3mEol Jobgz0m 0MBI3L 25633979
9mgd99dsl dolsdserngodol foabdo.

for oBLEGwgEos. for 0BLEHGMJ300L LobESJLos:

for (<0bLEGH®MI305>; <30OMBOMO 250MbObMEgds>; <Ls0EGIMIE0M Los>)
{<0BLEBHOMJ30900>}



<0BLEGHMJ305> 2obLEBOZMOZL (30300l 3561599 BHML - Job BHo3Ls s Lfyol b0T3bgEMdsL.
9990099 299M0m3gds <30MMO0M0 Fodmbobmergds>. 0¢) dolo 8bobguermdssd true
LEOHMEYds <0bLEBHMMI30900> O <BBOEHYMIFOM LOS>-sb RobolisbPZMIdS 3030l
3565993 M0l sbseno 360893690mds. gl 36OM39L0 IgMMHEYds FsbsT, Lobsd <3oMHMdOMO
3900bobMEgds> 56 B00gdL false 360d369MBLL, MoE 5805309BL (303¢L. Jobzobomm
0595¢000:

using System

class ForLoop

public static void Main()

for (inti=0;1 < 20; i++)

if (i == 10)

break;

if (1% 2 == 0)

continue;

Console.Write("{0} ", i);

Console.WriteLine();



59 36595 godmod3l 93606%g i-U 396G 860369 MdGdO 1-sb 10-8¢y. 0 i=10,
360535 5305309dL (303¢L, beagwm )i 396309, 93096%7 g8mad3zl dolo 360dzbgEmds

5 gobobowgds 3030l 356599GHEMOoL 890ga0 9369wMds. 99 i oo, yobobowgds
303w0b 356589GMol 89090 9609369mds. 0blGMMJ30s break s80536M9dL (303,

bogoem 0blEMw0s continue saMdgegdl (303wl 303¢0l 356539¢M0L 9990
3600369c0mdobsmz0L.

forich 0BLE®MvY30s. Jolo LobEoduos:
forich (<030> <0G gMS30M (33ws©Oo> in <Bos>) {<0bLEHMWJ30900>}

<3030> 309909l <Bos>-b 9e9d96@JdOL BHOL. <LHOGHIMIFOM (33LSO> ML 3030l
396539360, MmIgaro 3603369cmdqdL 00gdL <sia>-sb. mv) <Los>-b BHodos int[], 59ob
<@030o>=int. <bSOGHYMIGOM (330> MO (33dOL Lobgwo, Mg 3603369 MdYOL
0090l <sia>-sb. 33wool ymggwro 369cmdoLImM30L <B0s>-sb LMY EYds
<0bLEGMY30900>, LB 56 SFMOFMYdS <sia>. gobgzobo Mo Jogowomo:

using System;

class ForEachLoop

public static void Main()

string[] names = { "Cheryl", "Joe", "Matt", "Robert" };

foreach (string person in names)

Console.WriteLine("{0} ", person);



U 3MM595 259M0Bsbl 93056%g names 8609369 MdGOL s 5TMSZMYOL FvgBomdsb.

50235050, B39b 59 365055380 gobgzobowgom 3030l 0bLEGHMMJ309d0L yzges Loby.



1.5 9gonm@gdo

090900 B35Sl 23599396 459M3Ymm 3O MYMsA0L bofowo, Hmyme ;s
500930090900 9OHMJM0 s 5B F0335CMM® 3O MYM5Tol Lbgsabbgs
5PO0EB. 515939, gbsdgdgE0s obo FH9duGHOL IMEOG03s30s. oo LobEodbos:
<0BM003H900> <8O0 35GHMMYO0> <lEdMBgdgwo d60Td3zbgemdol Godo>
<890>Mm0b Lobgwo>(<3560599EHMgd0>) {<0blEH®MJ30900>]

<53HM003H900>-1 5 <dMmE0B035MmM930>-I 35630b0sg00 dMma30569300m.

<@3bsdMMBYdYo 8603369 mdOL BHo3o> dgodwgds oyml c#-ob Bgdolidogho Godo,
Igeoi 50b0dbs3l 90Ol sLEdMBYdgEo 8603369 MdOL 3Ho3l. <dgmmools
Lobgeo> 560l 1bo3s )Mo 0IbEH0R03GHMMO, HMIGEOE (35¢LILIE PoblEBO3ML3L
3900mEU. <356539BHMY00> 5bLsBW3M396 FJOMPOLIMZOL Foolio3gd S WILHdGWMBIdE
06830 T5305L. <0blEGMWYJ30900> 5bLsDBPIM396 00 ImJdgYdgdL, MHMIgdoE b
d95L6 MMl dg00™MeEds. 2o630bowmom Jo®@Eogz0 dgganvixiloT martivi meTodisomob
9525W0mO.

using System;
class OneMethod
{

public static void Main()

{

string myChoice;

OneMethod om = new OneMethod();
do
{
myChoice = om.getChoice();
/1 56B93560 8mdbo@gdwol doge
switch(myChoice)
{

case "A":

non,

case a:



Console. WriteLine("md396 abwy® o @smdo@mo dobsds®oo.");
break;
case "D":

case "d":

Console. WriteLine(“ogg39b glivm®™od dolsds@omnols §ods");

break;

case "M":

case "m":
Console. WriteLine(“og396 alvm®™od dolsds®mols 3gLfimegds.");
break;

case "V":

case "v":
Console. WriteLine(“od39b LMo 90bsds®mgdol smgswogegds.");
break;

case "Q":

n_n,

case "q":

Console. WriteLine(“@s805360909s.");
break;
default:

Console.WriteLine("{0} araswori arCevani", myChoice);

break;
}
/1 3515 8900930l ©olOMZo0gMHJIWS®

Console. WriteLine();
Console. Write(“@s5306Mgom enter-b 3w9dsmdol golisg®dqegdes ...");
Console.ReadLine();

Console.WriteLine();
} while (myChoice = "Q" && myChoice = "q");

/] 3998530 253639900, Lobsd IMIBT>Mgdgo



/156 5500753090 FomdsL

string getChoice() {
string myChoice;
/1 8960b 490mEobo
Console. WriteLine(“6gdo dobsds@mngdol fogbo\n");
Console.WriteLine("A — 5b5¢00 GobsdoMmol ©ods3g0s");
Console.WriteLine("D — 3olsds®mol §ods");
Console. WriteLine("M — doLs3sG000b dglfememgds”);
Console.WriteLine("V - 90Ls8560H0900L ©o035¢0096905");
Console.WriteLine("Q - s9m369da\n");

Console. Write(“so®bogom (A,D,M,V,56 Q): ");
/1 30a@b3oMgd 0l 5MBY3560L 50gds
myChoice = Console.ReadLine();

Console.WriteLine();

return myChoice;

59 36Ma53580 0MHO0MO©O Jslios OneMethod, ®MmIgedo goblsbwz®eos BEsEH03MMO
main dgomo ©»s getChoice Igomeo. main dgomdo, H™A godmz0ygbmo getChoice
99000, 530LsM30L byFoMmMs 993ddbso» OneMethod 3¢sboOL MBdOYIEHO S HodMm3z0dsbmm
59 m309gEob getChoice I9gnMm©O, MoA0 080 5055 LASGOIMMO FgMEO, sdoEHM™a
3065306 396 g5dm30d5bgdm OneMethod 3eollosb. OneMethod 3e0sliols om mdogd@Eo
09969d5 0bLEHMwJ30000:

OneMethod om = new OneMethod();

5d OneMethod 560b o030 s OneMethod() 560 3oLl 3MBLEOWYIEHMMO (Fgmmo,
OIgebog 03039 Lobgeo 543L, Mg 3esbl). sdol 99dgy om mdogd@ oL getChoice
99000 godMm0dsbgds om.getChoice()-om. gl 39000 536¥MBABL dTb>MdEOL 5GBY356L.



Lbgs Ab603, gU 3MMYGHT> 040395, B33 SOMOBOYEO 3OMYMHTs. SHY, sB30boMm 0039
59mE560L 3GIMAEMSTS FGMPOL 356589GMJOOL 2odmygbgdoom.

3960996 B3969d5 5 AMTHAsMgdOl s®RY3560.

using System;

class Address

{
public string name;
public string address;

}

class MethodParams

{

public static void Main()
{
string myChoice;
MethodParams mp = new MethodParams();

do

{
/1 3960mL B396905 5 dmTbTomgderols sGRg3560.
myChoice = mp.getChoice();

/[ 30dbBo0gd0ol 5MBg3560L gltrargds
mp.makeDecision(myChoice);
/1 3695 890093900l olOMZo0gMHJIWSE
Console. Write(“osFoMgo Enter-b 3536M3dgwgdolomgol");
Console.ReadLine();
Console.WriteLine();

} Whlle (myChOICE !: "Q‘ && mYCh01ce !: llqu);

/1 353039905 odma3Mgdsd®Y
}
/1 3960 B396905 5 ImdbIsM9dOL sMRY3560



string getChoice()
{
string myChoice;
/1 3960b 450mEHobos
Console.WriteLine(“fgdo doboda@ongdol ogbo");

Console. WriteLine("A — 5b5¢00 dobsdsOmol ©ods3Hgds");
Console.WriteLine("D — doLodstomol {odgs");
Console.WriteLine("M — dobs3sG0ob dgufimeqds");
Console.WriteLine("V — 80b53s0m900l 0o035¢09M9ds");
Console.WriteLine("Q - osdmo36mgda\n");

Console. WriteLine(“s06Bogom (A,D,M,V,s6 Q): ");
/1 56B93560L sgogbomgds
myChoice = Console.ReadLine();

return myChoice;

}
/1 3500593930 gd0L Fgueragds

void makeDecision(string myChoice)

{
Address addr = new Address();

switch(myChoice)

{

case "A":

case "a":
addr.name = "Joe";
addr.address = "C# Station";
this.add Address(ref addr);
break;

case "D":

case "d":

addr.name = "Robert";



this.deleteAddress(addr.name);
break;

case "M":

case "m":
addr.name = "Matt";

this.modifyAddress(out addr);

Console.WriteLine(“saxelia {0}.", addr.name);

break;

case "V":

case "v'":
this.viewAddresses("Cheryl", "Joe", "Matt", "Robert");
break;

case "Q":

case "q":
Console. WriteLine(“@s300536995.");
break;

default:
Console.WriteLine("{0} 5655 L{im®o s®bg3z560", myChoice);

break;

/1 30L5F>OHDOL ToBHYdS
void addAddress(ref Address addr)
{
Console. WriteLine(“babgeno: {0}, dobsdstrmo: {1} ogds@s.", addr.name, addr.address); }
// 30L5BoMMOL Fodams
void deleteAddress(string name)

{
Console.WriteLine(“0gg396 alwy®om {0}-0b 3oLodsGmol §odgs.", name);



// 3obsdsOMOL Fg33e0s
void modifyAddress(out Address addr)

{
//Console. WriteLine("bsbgero: {0}.", addr.name);

/10§393L B93masU!

addr = new Address();
addr.name = "Joe";
addr.address = "C# Station";

}

// 30L53sMMYOOL IMZOWOYMYDS

void viewAddresses(params string[] names)

foreach (string name in names)

{
Console. WriteLine(“bobgero: {0}", name);

9L 300535 00539 5360l MYo0DoE0sl SBEIBL Mg Hobs 3OrMYMsds, Jog™d
396Ub3530905 0BLEBHMMJ309d0L A5FMYgbgdom. 59 98Mm0Ygbgds 356599EHM0sbo dgom®O WS
39653930l bbgo@alibgs Lobggdo. 3o6539E M0 dgodergds ogml 3609369 mds. sbgmo
35653930l JgLoGYz0l s0d9bGHL vbs 3Jmbrgl Fbmeme 3608369 mds. 3565d9GML
d90dgds 3Jmbgl Imogozs@Em®o out. slgod 99dmbggz5do dglByzol sGmIIBEBHL 56
Mbs 3Jmbgl 3609369 Mds. sbgmo s61d9gbEHol 360d3bgEMds Mbs 2960l BLIOMU
d90mob 9630 s 00 MOOBYdS 459mdobgdgE 3OHMAMTsL, Losa dgodwrgds 50
96038369 md0b 259mygbgds. 3560599GML 990degds 3Jmbogl Imozozs@mmo ref, Mog
60dbsogls, MmA gbo@yzobo seymdgb@ol 360d369wmds Mbs 0gmls olsds®mmo. sb 3oag
356599BHML 990dgds 3dmbgll dmoR035@™MEMOo params, Mo 6odbogl, MHmA gbs@yzolo



36896@0 5™ (335090500 LORMAOL JOHREDMT0EGd0s60 Foli030. 53 3BIMYEMSTST0
939999005 439ed BIMmM30e0 LEHOL 35653xEMIOOL godmyqbgds. Bodsw0mo,

void addAddress(ref Address addr)

aq, Cven gvaqvs addr aris Address tipis parametri modifikatoriT ref.
void modifyAddress(out Address addr)

59, 35659930 5MOL out IMOGB0ZSGMMOM. sbErs dsbgzobowmm
void viewAddresses(params string[] names)

5, 3565993HM5© 33993 names, OGO 5GOL GOMNYIEBMI0WGd0sBO LGHHOJmbolb EHodol
356030 IMEO0R03sGMM0m params. b 603bsgl, MH™A JgbBYyzol sMQdgbE s Tgodergds
330000 BEG®OJMbo BH030L gOmYsEBMmIogdosbo bgdolidogMo Log®mdol dslogo.



1.6 Labgoms 509900 (Namespaces). bLobgawms 56Gggdo 459dm0yYyg69ds 0dobsmzol, Mmd
BMLEI© J03000mMm 3n63OgEHME0 Md0YJBHO0, M3 oblibgsg90me Mmdog]B9gdL sdzm
9H»0503039 Lobgeo. 535l 3obgOHBYOM 58 MB0YJEHJd0L Lbgsslibgs Lobgwms s®gdo
Imo3Lgd0m. 3mb3M9EME0 Md0YJEHOL B00MGds bgds Mmd0gJEHOL Labgwby
LobgEm56m0L LobgErols HBsEHYO0M. 1Y) MHYME bEYds LEbgEMS 5Ol TgdmESbo,
530BomM30L gobzobowmm Fogswomo: // Namespace-ols godmdsbgds

using System;

namespace csharp_station

{
class NamespaceCSS

{

public static void Main()

{
Console. WriteLine("gl 560l sbocnro C# Namespace.");

Lobgams 569 gobolsBMzMgds 3oLwgdo Lo@yzoom namespace, GMIGELsE IMLEgzl bobgero
Q5 5bLBoEo I PIHMEOMEO BORbOWINOO. BOMRBOEIGOL FmMol IMM3LGdMEo GgJuEo
9399936006 LobgaEms 5. 53 BoQ 500 F9dmESboeos csharp_station Lobgems 569,
MHM39Lsg 93299360L 3ensllo NamespaceCSS. bobgwrms 569900 890dggds oymb
96039mM900 BoydMEo. 45630bowmm dsgowomo:

using System;
namespace csharp_station

{

namespace tutorial

{
class NamespaceCSS

{

public static void Main()



Console. WriteLine("gls 560 Lobgeroms 5G9l 3s9¢00000.");

9b 853500000 Jg0dgds 45@50gMML slgs:

using System;
namespace csharp_station.tutorial

{

class NamespaceCSS

{

public static void Main()

{
Console. WriteLine("gls 560l sbsgro Namespace.");

0bLE®wdis0s

namespace csharp_station.tutorial

50b0dbs3L Podmen Lobgarms s6990L. H9MEoo dommomgdL, HMI sM99d0
96»039mEO9305 Boado. sbans, 4ob30bowmm Lsbgwms 5699806 930900l
259 dsbgdol Fogowomo:

using System;
namespace csharp_station
{
// B dmero namespace

namespace tutorial

{



class myExamplel

{

public static void myPrint1()

{
Console. WriteLine("bobgoms 569 §9360b godmygbqdols dsgowomo. ");

class NamespaceCalling

{

public static void Main()

{

tutorial. myExamplel.myPrint1();

tutorial. myExample2. myPrint2();

}
// namespace GO 3 Bgdmm hodwro namespace

namespace csharp_station.tutorial

{

class myExample2

public static void myPrint2()

{
Console. WriteLine("bobgeoms 569l {9300l godmdsbgdol dgmg dogse000.);

by, 25630bomo using oMgdEH030L 459mygbgdol Jogswomo:
using System;

using csharp_station.tutorial;



class UsingDirective

{

public static void Main()

{
// namespace —ob {9300l 250mygbgds

myExample.myPrint();

namespace csharp_station.tutorial

{

class myExample

{

public static void myPrint()

{
Console. WriteLine(“using coc0®gd@030l 50mggbgdol dsgocomo.");

50 05950030 OMYJEH0Z5L
using csharp_station.tutorial;

d99m39go3L 36OrmaMs35d0 Lobgwms s6q csharp_station.tutorial. sbgws, gobgzobowmo omvy
MMM 99350300 bobgEms 5Ol 4MGE0 J0OMYdS:

using System;

using csTut = csharp_station.tutorial. myExample;

/] 99BLsbgeo

class AliasDirective

{

public static void Main()



// namespace —ob 353035bgds
csTut.myPrint();

myPrint();

/1 89b53® MEGBOHMZ60 dgmm©o

static void myPrint()

{

Console.WriteLine("s®5s {9360 csharp_station.tutorial. myExample.");

namespace csharp_station.tutorial

{

class myExample

{

public static void myPrint()

{

Console.WriteLine("qls 560l 9360 - csharp_station.tutorial. myExample.");

31

0bLEGOWJ300L
using csTut = csharp_station.tutorial. myExample;

d99m39g53L 99959309090 bobgaro Labgwwms sGglsmzol

csharp_station.tutorial. myExample

Lobgamms 56MgL 9360900 Ggodengds ogmls:

3W5b9d0

LAHONIOVOId0

06@9mx90L9d0



POIGNIOIION

IIRSAIO0



2 3530. 3¢slgd0 S MdOYJBHJOO

2.1 3esbgdo. B396 9dodg IM35c0X GO 458m309gbgo 3Esligdo S 303000 brmyo M
35b9gd0L Fgbobgd. sbems, LOHYEsE F9B30bOESZ0 JEsYOL. Jesliol AobLEBOZGMS 0fiygds
3oL 9d0 Lo@yzoom class, HMIgelsi b3l 3EsLOL Lsbgwo s oMM

53MRb0wgddo ImmozLgdIEo J3esliol §936M9d0. ymgzgen Jansll 5g3l 3mblE®mwydGmMo,
™03 5OH0L g™ s 593V Lobgero Jesliols Labgero. Aol 565 53l

Q5L5dMMBYdYE0 36033690MdS. 00 odMOdobgds 53EMBdGHIMS® YM39wM30L, O3S
bgds 3slols gaHgd3estols 894dbs. ads@gdoo B39b d9a30dwos 3emsliol dogboom
3963L5BE3MHM IM935¢0 3MBLEMWYIEHMMO S Podm3z09gbmo bgdolidogho domysbo
3wsbob 93b93esMmol T9dabol OMUL. 3mbLEMYIGHMMYd0 4obLb33I006
9600890m60LY6 356589¢MJO0m. 3nbLEHOJEHMMOOL 6036 EGdss FMIbEObML 3ol
£936990L 060305E0BHE0s JWSLOL gaHgddwsmol dggdbolisl. 3arslls 5J3l sGgmag
©9LAHMIBHMMJd0. PILEHOMIGHMOO GOl FGPMEO, OMAOL Lobgeos 3Eslol Lobgwls
fobommmeo Loddmerm 7. 00 9dMm0Ygbgds 3eslOL IHYIMHZOL ML, G
39350530B B Mo 3¢l oM 53539090 MGLOLYOO. 3oLl G90dwqds 3Jmbogl
9653500 ILEAHMIEHMO0. 0bobo JM0TIMEOGLYSE goblblzszwgd0s6
3565393M9000.35630boMmMTsgomomo:

using System;
// ©53b3strg 3esbio

class OutputClass
string myString;
/1 3mBLEHO»MIEHMOO

public OutputClass(string inputString)

myString = inputString;



/1 b5md0gdEH ™ Igomnm©o

public void printString()

Console.WriteLine("{0}", myString);

/1 ©@9LEGH®MIGHMOO

“OutputClass()

/1 B™y090mm0 ML GLOL obmsgzoLBRWGds

class ExampleClass

public static void Main()

// OutputClass-ob 93%993¢00560
OutputClass outCl = new OutputClass("OutputClass-00 359m0@sbgds qu");
// OutputClass-ob 3gmm@obL 353mdsbgds

outCLprintString();



59 36HMyM53580 d(39905 3MBLEHOMIGHMOOL s EIBEOWYJEHMMOHOL TogsWOMO.
30bLEAHOMIBHMO0 060305 0D300L 390093L 3ealiol 9ergdgb@L myString-b. sl939
©ILGHMMIBHMOOL FH9BJo godegds ogml Gs0dg MHglwyOLOL 450530LBWGdS. 53
360158580 0gdbgds OutputClass-ob md0gd@o outCl s printString dgomb 4o8madals
03696%g myString-ol 3609369 mds. 3mbLEHOWJEHMMGOOLS s ILEHOIEMMGOOL d9Jdbos
3601058580 5993009090 56 5G0L. sy Jgdmbggz9d0 slgom dgdmbggzsdo
333™35@GH1Mm 0g4db9gds 2983900l 360630300 3slido gMmo 3MBLEHOMIGHMEOO ©
©9LGHOYIBHMM0 356M589GHOJO0L oM. U 30BLOMJEHMMO 259M0Ygbgds 53BHMBoBH MO
30990l 8943bolols s Md0gdEHOL F0ge 5353900 5SRO0 FOLOMOZOLTBENGOMSE
Bogog0lL 9903MmMm390ol doge. slgmo JmBLEMWYJEHMMGI0 56 501056 OO LOldMAJOEIM.
™I 453b50Mm 30bLEHOVIEHMOGO0 MROM LolsMAOwM, B396 M3000Mb F93Jdbsod ollobo
3506030500910l A5dmygbgdom:

public OutputClass() : this("Default Constructor String") { }

59, 30bLAHOIBHMMOL J9gdbs bgds 350603050 BOMYdgOlL Lodwswgdoom. dobo
3990dsbgds begds :-om. This Mmomgdl I0dobsdg mdogd@L. gMBbowgddo
9539890 BEMOJMbo 5GOL 3MBLEHOIEBHMMOL sGOATgbE0, HMIgEos
06030s0BoE0sL M39090L MdOgJEOL 3gnl. sbgoo yBom dglodwgdgeros bgsolibgs
3MBLEHOMIBHMMGIOL 459mdsbgds, v HMIYo 3MBLEHOMIGMMO 0dbgds 2odmdabgdwmwro,
5330009005 3560599GMJO0L 3oL O MoMmYbMdsBY. 3oLl 9309do Jgodwrgds
0Y3696 92%993056M900 56 LEoE03MM900. bLGSEH03YMO 9360900 250M0dsbgd0SE SbY:
<3sLoL-Lobgo> . <LESGH03MMOo 19300 >. 300d35m, OutputClass 9903930 LESG0IME
990l

public static void staticPrinter()

Console.WriteLine("There is only one of me.");

35906, 00 990dgds godmzodsbmo main() dgom©oEsb sbiyg:

OutputClass.staticPrinter();



390d90s 239Mbgl LEALE03MOO 3MBLEHMMIEBHMMO. 080 odM0Ygbgds bZoEG03IMO 3gerols
0603050B5300LIMZ0L. 00 MBS 0YmL odmdsbgdmwo mdogdEol d9Jdbsdwg s

390l 3o3myggbgds3yY.

3wsbols §936900 dgodegds 0y3b9b:
B30 3emsligdo

30egdo

99m©gdo

3MBLGHOYIHMOo0
QILOOTIOMOYd0
350609dLoGMdE9d0

30L9%900

bomdowgdgdo

IIRAIO0



2.2 3993300060gMd0Mds. 53 @ g305d0 dgolfogmom Gmam®d dg]dbsom dodomswo ©s
Fomdmgdgeo jansligdo, Gmame@ dmgobpobmm [o@dmgdyamo 3ansbowsb do®omswo
geoobols 060i0o@0bo0s, AmamME asdmodosbmm ©s sdsgrmm Fos@dmgdyano
geobo@ab doMomswo gansbo.

39933006 90500mds> 5@l md0g]B by M@0gbBoMgdyo s3Mmma®sdgdols doGomswo

0golgods, @mdgaoi bodgomgdol ggodan gl bgedgm@go asdmgoygbmm ¢339
d9J36o@o gmwo s s30m ogbMAMm 3AMdagdols Ps3Mma@sdodgdolomgols Lokodm

@M. 245bgobogrmm o somo:

using System;

public class ParentClass

public ParentClass()

Console.WriteLine("obs3560 30bLGHOMdGHmE0.");

public void print()

Console. WriteLine("obs3s60 3¢0sl0.");

public class Childclass : ParentClass

public ChildClass()



Console. WriteLine("830¢00 3mbL@®MwdEHm»o.");

public static void Main()

ChildClass child = new ChildClass();

child.print();

53 dspomomdo dgdm@obogros ParentClass  [obosdomo ganslo s dgdm@obogros dolo
30bLAOYJBMG0, 3oblsbrg@ymos Jgmmeo  print() s dgdwgy Imwols public class
ChildClass : ParentClass . sdom dgdmeols dgdzgo@g genslo Childclass o dobo
Jobsds®o ganslbos ParentClass . gobgobogomo @gdl@o:

public static void Main()

ChildClass child = new ChildClass();

child.print();

Goeaob gl BgdbBo g39mgbols Childclass s30@mad o3 3anslbdo aobolsbrmgds

30ma®sds s dobTo 0Jdbgds mdogd@o child. child.print() Lodygsagdom begds
Fobads®o gaoobol dgmmeols yodmygbgds. sdagemow, Fobsds®o genslo s@ols
doMomseo Jansbo s hdoehesll s@ol dobo d9dgg00@g geoslo ob Goi 0y039s
Fo@dmgdygao geosbo. Foddmgdygemo gansbol 3mbld@gldmmo gsdmodsbgds
do@omoo gasbols gmblE®Jdm®ol asdmdobgdols dgdpgy. sbans asbgobogrmm
dogomomo my OMym® 9zo3dodegds Fo@mdmgdbyao gaslo do@oms geoslsl:



using System;

public class Parent

string parentString;

public Parent()

Console.WriteLine("do60ms@0 30bLEHOMJG™E0.");

public Parent(string myString)

parentString = myString;

Console. WriteLine(parentString);

public void print()

Console. WriteLine("do6005@0 3¢5b0");

public class Child : Parent

public Child() : base("s©0gdos Fo03mgdmeo 3aslosb")



Console. WriteLine("{s®3mgdwo 3ansbol 3mbl@®mmddm®o");

public new void print()

base.print();

Console. WriteLine("{o®3mgdwao 3ansbo");

public static void Main()

Child child = new Child();
child.print();

((Parent)child).print();

public class Child : Parent gl 0bb@@93os sbowgol (omdmgdyge 3ansbl, bogm
0blBGYJiz0o

public Child() : base("warmoebuli klasidan")

0dobgdls doGomswo gansbol gmblE®y]dm®l, Gmdgebsg 3o®sdg@dse oJglb
bA®@oJmbyeo Bodol geoo. gl 3o@MsdgB®o dgogergds SO dgbGom
"Tomdmgdgeo jansbosb". 5dol gmomgdl : s aolowgdo Lodygs dolg. bmyxge
dgodengds ©spgk0@Mal, ™I dg3Jdbom Fo®Imgdyan sanslido, Logymo®o 3@obd
JgmmEo ©s asdmgoygbmm Loko®mgdols dobgwgom bsb dodomswo garsbol 3G0bE
dgomeo ©s bob (o@Imgdygemo gensbol print dgommeo.



public new void print();

aolowgdo Lodygs new Lodgoggdsl odanggs [omdmgdye 3ansldo aodmgscboomn
sbogno print dg0mEo s ©sgds@mo dJoMomswo Jaoslbol print dgmmeo .

child.print()
0dobgdls bowo Fomdmgdyeo jansbol print dgmemel, bmeoem
((Parent)child).print();

0dobgol doGomswo gensbols print dgmmel. ((Parent)child).print();  sbpgbl
Jo®dmgdaao geosbiols print dgmmeol dg3gesl doGomswo geosbiols print dgmmeoom.

sdygoMo, hg96 9339 3030m GMmam@ dg34dbso dJodomswo s Fo®dmgdygmo gesligdo
> AMAMEA 25dmgodobmm domo 930 gd0. 53539 @AM, 9bes ygobbmgogl, ™I
{odmgdgeo gansbo s@ol dobo dodomswo gamslbol @obyb@gds.



23. 3m@odm®gobdo. 53 3o@op@oxndo dgobfsgmon @s s@ol 3meodm@gobdo,
Amam® dgJdbso Fo@dmgdygeo dgomeo, GMam® go@sRsMMM 030 ©S AMYMEA
253m04gbmo 3m@0dm@Bobdo 3G ma@sdsJo.

3me0dm@Gobdo sl mdogd by M@0gbEBoMgdymo s3GMyMmsdgdols gHmgH Mo
Jo@omoEo (3690, 00 bodgoggdsl agodarggl godmgodsbmm [o@dmgdyero jansbols
dgomegdo doGomswo geosbol dodmomgdagdols bLodygomgdbom 3GMy@Sd0l mgerols
30m3gLdo. gl s@ol Jmbg@bgdyemo Lodygsagds, @m@Es ako®gdbom dsbogols
980999609000 S00mm Mbd0gdBgdo s asdmodobmm 53 mdogdBgdols dgmmegdo. s@Ss
>9300 9090 Mb0gdBgoo 0y4gbgb gOmowsoyogg Godol. dspa@sd mey obobo
©05353d0Mgd a0 5056 Jgd 3godgmdomnmdom, d>Tdob dgaodaosm oliobo woydsGmm
dobogl, Gmym®g Fo@mdmgdoyamo Bodo s sbggg dgbodamgdgeros dom djmbpgm
Log@omm dgmmegdo. dglodergdganos  domo aodmdobgods olig, @md o>@ Fo@dmodgsls
03mbodos. asbgobogrmm dogsgomo:

using System;

public class DrawingObject

public virtual void Draw()

Console. WriteLine("do600500 abobsbo mdogd@o.");

od dogogomdo dm3gdygmos goAFPsmy®o dgmmwo  @sf, Gmdgmoi dgodengds
305800 0gml Fo@mdmgoymo aslbol Jgmmegdom. go@Egs@y®o dgmmeo
‘d93m35J3L dmpogogs@mmom virtual. sbens, aobgobogmm dsgsmomo, Lows
Jo®dmgdyao geosbiols dgmmegdo sbegbgb doGomswo gensbiols godEysey®o
dgomol gosgsmgsls:

using System;

public class Line : DrawingObject



public override void Draw/()

Console.WriteLine("qls 560U L{im®o bsbo.");

public class Circle : DrawingObject

public override void Draw()

Console.WriteLine("qls 560U {iégfo6o.");

public class Square : DrawingObject

public override void Draw()

Console.WriteLine("qls 560l 335006530.");



3003 go@®0 dgnmEols gosgsmgs begds Jmogogs@dm@omn override. goodgomsg
dgmmEgdl 9bos 3Jmbegmn 03039 Logbs@y®s s 35M5d9HMgdo Moz oAH @M
dgomeEl. sbans, yobgobo@me 3m@odm@gobdol dogsomo:

using System;

public class DrawDemo

public static int Main()

DrawingObject[] dObj = new DrawingObject[4];
dObj[0] = new Line();

dObj[1] = new Circle();

dObj[2] = new Square();

dObj[3] = new DrawingObject();

foreach (DrawingObject drawObj in dObj)

drawObj.Draw();

return 0;

od dogogomdo dgdmggedgl mmbgangdgb@osbo dsbogo s dsbogol gangdgb@gdls
3560%90m md0gdBgdl. d9dwgy, (0480 do goygbgdbm mdogddgdols Draw dgmmols.



24 mg0bgdgdo. 53 3oM53M5xdo Jgolfsgmon @s s@ol mgoligdgdo s @obomgols
2090949696056 0lobo, Amam@ dJmgobobmm domo Ggogmobsios. sliggg, dgolfegemom
Ibmgme (sjombgs s dbmmme hofgdo mgoligdgdl ©s og@mas@ydow
Ago@obgdoe mgolgdgdl. c#-do mgolgdgdo dgdm@Esbogros 0dobomgol, G™MI ©sg03g5M
geoobols ggemgdo dolido hofg@obs ob dobo [ogombgologsb. Lbgs gbgddo gl 3gmegds
b3googy@o (odgombggamo s hodfg@o dgmmwgdol Ladysgmgdoom.

0golgdgdol Igmag 305G glmds ggegdmsb goo@mgdomn s@ol ol, G®I nJggb
‘d920d@ 050 WOMESEOM dgi3goemm dJobo @gomobsizos. ggaol dgdmbgggsdo, dolio

B030 gbos 0gml gmggmmgol g@moEsng0gg ©s 0J3gh o6 dgaodmosm dgEgommm
030, 35dob @m@Es mJg9b dgyodmosm dgiagommmo mgolgdols dogs Ggoobsigos. 0y

30096@0L ID mogosdo@ggamms® sggbgdygeos dmgan 360dgbgemmdsby, mdggb
‘dg0d@05m ©o5949bmm Jmmbmgbs, ™I dob gg@ Jooml Yodymgomo Ibodgbganmds.
odol ggd go039mgdm ggeol dgdmbgggedo. 0d gbgddo, G gdlsi o@ aohbosm
030lgdgdo, mgolgdgdol @mano dgodangds dgobdygamml bidgEosmgaom dg]dboands
d90mEgdds. shans asbgobogmm mgoligdgdols dgmmegdom Mgogobsiools dogsgomo:

using System;

public class Customer

private int m_id = -1;

public int GetID()

return m_id;

public void SetID(int id)

m_id =1id;



private string m_name = string. Empty;

public string GetName()

return m_name;

public void SetName(string name)

m_name = name;

public class CustomerManager WithAccessorMethods

public static void Main()

Customer cust = new Customer();
cust.SetID(1);
cust.SetName("x9ds¢» s600dg");
Console.WriteLine(
"ID: {0}, saxeli da gvari: {1}",
cust.GetID(),
cust.GetName());

Console.ReadKey();



am magaliTSi, instruqciiT
private string m_name = string. Empty;

m_name-s vaniWebT cariel mniSvnelobas. amisaTvis viyenebT string klasis Empty meTods.

axla, vnaxoT rogor gavakeToT igive Tvisebebis gamoyenebiT:
using System;

public class Customer

private int m_id = -1;

public int ID

get

return m_id;

set

m_id = value;

private string m_name = string. Empty;



public string Name

get

return m_name;

set

m_name = value;

public class CustomerManager WithProperties

public static void Main()

Customer cust = new Customer();
cust.ID =1;
cust.Name = "x935¢» 560»0d9";
Console.WriteLine(

"ID: {0}, bsbgero s a356o0: {1},

cust.ID,



cust.Name);

Console.ReadKey();

od dogogomdo dgdm@oboanos ganslio Customer, Gmdgerdoi 335Jgb ®Go ggemo int
m_id s string m_name dm@oxgogs@m@om private. sbiggg 33oJgl m@o mgolbgds: ID s
Name, ®mdgamsi ofgm get s set. domo bodygoggdboon dglodergdganos sg30@mm
3900l 3609gbganmds s wogoygbmm dsmo 360dgbganmdgdo asbomgdo Lodygols value-
b Lodgogdom. oblG®gios cust.ID =1; sbodgol id-l d60dgbgenmdsl g@ml ID-ols
set-ol bodygoegdom, bogem asdmlobyagds cust.ID agsdanggl id-ol 360dgbganmdsls

ID-ol 29&-0b Lodygomgdom. 33505, ID s Name ULodgogmgdsls agodergggb
Amama ;3 [ogogombmm mgolgdgdols 360dgbgamdgdo, slggg wogoygbmm mgoligdgdols
3609gbgenmdgdo. sbans, asbgoboenmm dogsmomo, Gm3s dgygodanos dbmenmo
ngolgools 360dgbgermdols {sgzombges:

using System;

public class Customer

private int m_id = -1;
private string m_name = string. Empty;

public Customer(int id, string name)

m_id =id;

m_name = name;

public int ID



get

return m_id;

public string Name

get

return m_name;

public class ReadOnlyCustomerManager

public static void Main()

Customer cust = new Customer(1, "x9doe sbmodg");
Console.WriteLine(
"ID: {0}, bsbgero s g3s60: {1}",

cust.ID,



cust.Name);

Console.ReadKey();

>, ID-l o Name-l ojgo Ibmerme get. sdm@MI, doso dgydenosm dbmame
0golgdols 360dgbgermdols Fsgombgs. sbogrmpoyg®sw, dgdwgy dogoomdo ‘dgagodaros
dbmgmo mgolgdol d60dgbganmdols sygbgds:

using System;

public class Customer

private int m_id = -1;

public int ID

set

m_id = value;

private string m_name = string. Empty;

public string Name

set



m_name = value;

public void DisplayCustomerData()

Console.WriteLine("ID: {0}, bsbgero s a3960: {1}", m_id, m_name);

public class WriteOnlyCustomerManager

public static void Main()

Customer cust = new Customer();
cust.ID =1;

cust.Name = "x935¢» 56»0dg";
cust.DisplayCustomerData();

Console.ReadKey();

sbans, gbosbmm oy Gmam@ (ogogombmm s ©@ogoygbmm mgoligbols dbodgbgenmds
53GMI>F Y@ o:



using System;

public class Customer

public int ID { get; set; }

public string Name { get; set; }

public class AutoImplementedCustomerManager

static void Main()

Customer cust = new Customer();
cust.ID = 1;
cust.Name = "xqdoq sboodg";
Console.WriteLine(
"ID: {0}, bsbgaro s g3s60: {1}",
cust.ID,
cust.Name);

Console.ReadKey();

Omam®O3 bgoogm, sbgmo Joamds YBOM JmddsJHymos BgdbGol ImEyemdols
dobggom.



3 530

C#-0b L3g305¢rmE0o LMo gdgdo

3.1 3506gdbotgdemgdo. 3 wgiosdo dgolfsgmon @s s@ol dsobrglodgdgemo ©s
@olmgols yodmoygbgds 0o, Gmym® dgddbsm s assGgo®mmm olobo, Gmam®
9J3bom  IAogo@3oM53gBM0sbo I50bwgJbo@gdemgdo. do0bwgJlo®gdgeno Lsdygsagdsls
o>dgnggl geoobl godmygbgdymo ogml Gmam@ 3 dsbogo. gersbols dogbom
do0bgJbodgdaom dgodargds do@mmm bgboldog®o abom dmbsigdms gmangdiogdo.
do0beglbodgdanomn mggbh dgaodeosm doygmommo geosbiols bgdoldog@o dmbszgdo.
3obgobogme dsgsgomo:

using System;
/1 3563030 3506009JLoMdE0L FoddE0MO.

class IntIndexer

private string[] myData;

public IntIndexer(int size)

myData = new string[size];

for (int i = 0; i < size; i++)

myData[i] = "gsG0g9wo";

public string this[int pos]



get

return myData[pos];

set

myData[pos] = value;

static void Main(string[] args)

int size = 10;

IntIndexer mylnd = new IntIndexer(size);

myInd[9] = "®s009 3609369 mds";

myInd[3] = "Ubgs 3603369¢0mds";

myInd[5] = "BgdoldogMo 3603369@rmds";
Console.WriteLine("\nd506qgJbo6gdol odw)oeqdoo 3sdm@sbs \n");

for (int i = 0; i < size; i++)

Console.WriteLine("myInd[{0}]: {1}", i, myInd[i]);



od dogogomdo, 3oMdgB@osbo 3mblGYJHMAom 0Jdbgds dslogo, GmIeols Loy@dy
d (399905 35M5d9H®om s 53 dobogol gangdgb@gdl gbodgds d60dgbgermds

"GoMogeo”. Jgdwgy, 0Jdbgds ds0brgdbodgdgmo ygd. Lad @ gomyy obowgoo
LoByggdol aodmygbgdom. 3o@odg@dMo momgdl dsbogol obpgll. Main dgmmedo
begds ds0begdlodgdamols asdmygbgdom 3mbidmg@eo dsbogol gJdbs s dols
95099960 gobg domomgds. Fgdpgao dogoomo a30hg9690L my Amym@ dgodagds
do0bgdbomgdarols yo@s@godmgs:

11 gos@godmygeo 350bgdlodgdeols asbbm@ogan gds.

class OvrIndexer

private string[ ] myData;

private int arrSize;

public OvrIndexer(int size)

arrSize = size;

myData = new string[size];

for (int i = 0; i < size; i++)

myData[i] = "go60ge0";

public string this[int pos]



get

return myData[pos];

set

myData[pos] = value;

public string this[string data]

get

int count = 0;

for (inti = 0; i < arrSize; i++)

if (myData[i] == data)

count++;

return count.ToString();



set

for (int i = 0; i < arrSize; i++)

if (myData[i] == data)

myDatali] = value;

static void Main(string[] args)

int size = 10;

Ovrlndexer mylnd = new OvrIndexer(size);

myInd[9] = "®50d9 06093690 Mds";

myInd[3] = "Ubgs 9603369¢mds";

myInd[5] = "Bgdoldog@o 360d3bgemds";
myInd["carieli"] = "56 53l 3603369 Mds";

Console. WriteLine("\n3s069dulotqdeols godm@sbs\n");

for (int i = 0; i < size; i++)



Console. WriteLine("myInd[{0}]: {1}", i, myInd[i]);

Console.WriteLine("\n \"s6 543b 3608369mds\" 3609369c0mdosms Mom@gbmds: {0},
myInd["s6 5J3b 8609369 mds"]);

30@ggeo 350begdbodgdgmo 0goggs Goi3 Fobs dogomondo. dgmty
350b0gJlo@gdgedo, get-ol EAML, brgds 3s@edg@@ol 360569amdols dJmby dsbogols
993960 900L omgas. set-0b EAML, My dobogol gargdghGo YrOL 3oGodgHGol
3609369 mdsl, 35806 dsbogol gangdgb@l gbodgds sbogo 360Tgbgmmds.

OmEo 350bgJlodgdgenls dAsgomo 3o@MsdgB®o o3l oo gmgds oby:

public object this[int param1, int param?2, int param3]

get

[/ 3mJdgegdgdo s gansbols bmgoghmo dmbsigdol

/] ©5369690

set

/I 3 Jdg0gdgd0 s gansbol bemaog@mo dmbsigdols

Il 05949690






32 15@)(4)";];]6"3(4)3?)0. 0dolomgol, G™MI ©sg0bsbmm myy s 3oblbgoggds s@OLgdMdl
LA YJA O gols s geslgdl dm@ol, dggos@mm olobo gHmodgmdgl. oG gge

M0y do, struct s@ol 360dgbgermdol Bodo, boarm class s@ols dodmomgdbenols Fodo.
LA YJA Ol 3oblobmg@ol MM, dgblogHgdsdo aodmoygmes dobmgols spaoaro,

dodob Am@Ee gaslol 2oblabegdol w@mL dgblogmgdsdo aodmoymaes soyoeno
geoobols dodmomgdaolomgol. sbans,  asbgobognmm dmdbds@gdaols Jog®

2obLobmgdgamo LEOYJBYGOL Jogogomo:

11 ggo0gb@ols struct @odo, Gmdgenoi (omdmowygbls dodmggmbmgeb gm@dsls

struct Rectangle

private int m_width;
/11" ds@m ggmbgwols Loyoby

public int Width

get

return m_width;

set

m_width = value;

/1 Bsrmn3mmbgol Lodsmary



private int m_height;
/1 35600 3mbgol LoToMErol sYgbgds S JoWYdS

public int Height

get

return m_height;

set

m_height = value;

o0 dspomomdo aoblobmgdygmos LEOYJH YOS Rectangle, mIgenlsi oJgb m@o
0golgds. LA YJB Y@l 3oblobwgms ofygds Lodygom LEAGYEE, O®Igebsi dmbeggl

LEAOYJHPO0L Lobgao s goay@ge g@hboagddo Jomsglgdygeo LEA®Y]Byaols
V930900. ®m3 godmgoggbmo gl LEO PGPS, gbs dmgsbpobmo Jolo

060305 0bs0s o Ygdgy odmgoggbmm dobo mgoligdgdo, Gmama 3 gl JmEgdygeos
‘d9dp gy ogommomdo:

using System;
/1 bEHOMIGHIOOL 4oBLBZMOLS s Q9TMYgbgdol Jogoomo

class StructExample



1/ 36053580 FgLsligErgaro

static void Main()

11 5&GIGHMOOL 95 0BsEos

/1 boa®dgs 1 s bLodoweng 3

Rectangle rect] = new Rectangle();

rectl. Width = 1;

rect]l.Height = 3;

// rectl-ob bLog@dobs s Lodswol B39bgds
Console.WriteLine("rectl: {0}:{1}", rectl.Width, rectl.Height);

Console.ReadKey();

09039 8909905353900 9L M009JE0L 0boE0sEoBsgo0m:

Rectangle rect11 = new Rectangle

Width =1,

Height =3

59, 899abogros rectll dosm3mmbgo, 339Mgd00 1 s 3.
// klientis struct tipi, romelic warmoadgens marTkuTxeds

struct Rectangle



/1 bogsbol dm3gds

private int m_width;

/1 5060l ©sygbgds s domgds

public int Width

get

return m_width;

set

m_width = value;

/1 9300 LS OLIMZOL

private int m_height;

/1 503500l ©oygbgds s dowgds

public int Height

get



return m_height;

set

m_height = value;

@M gos@godmmm LEA®YJGy@ols 3mbld®YJdmao 9bos dgdmodsbmm Ebowsw
3505393930560 3mbLE®YJBmM0, Gmam® i gl bohggbgdos Fgdwgy dogoeomdo:

/I sbsgoo do@myggonbgool dgddbs 3oM539BMgbdosbo  3mblE®gJ@m®on

public Rectangle(int width, int height)

m_width = width;
m_height = height;
1}

LEAOYJAPO0L oboEosgobsizos 3mblEOYJGHMA0l dos@go®mgom:

using System;

class StructExample

static void Main()

/I rect2 LEGJB IOl dgdbs



Rectangle rect2 = new Rectangle(5, 7);

Console.WriteLine("rect2: {0}:{1}", rect2.Width, rect2.Height);

Console.ReadKey();

bAOYJH 9o Jgmmwols gdm@sbs:

struct Rectangle

private int m_width;

public int Width

get

return m_width;

set

m_width = value;

private int m_height;



public int Height

get

return m_height;

set

m_height = value;

11 3565390 gdosbo 3mblE@YJGm@0

public Rectangle(int width, int height)

m_width = width;

m_height = height;

/1 33999900 Jo@mgynbgeols bmdol gob@ws 3mbi®g@ Yo
113s@m 3gmbgools bmdom

public Rectangle Add(Rectangle rect)

/I newRect do®myymbgool dgJdbs



Rectangle newRect = new Rectangle();
11 3s@m3gmbgools bmdols yob@s
newRect. Width = Width + rect. Width;
newRect.Height = Height + rect.Height;
// newRect-is dabruneba

return newRect;

LA YJB B0l dgomeols yodmdsbgds:
using System;
11 bEA®GYIBH o0l godmabowgdols s 2sdmygbgdols dogseomo

class StructExample

static void Main()

I @931 ds@mggmbgools dgddbs ©s obogosgobsios

Rectangle rect]l = new Rectangle();

rectl. Width = 1;

rectl.Height = 3;

Console.WriteLine("rectl: {0}:{1}", rectl.Width, rectl.Height);
/I rect2 do@m3mbgools dgJdbs s oboiosgobsios

Rectangle rect2 = new Rectangle(5, 7);



Console.WriteLine("rect2: {0}:{1}", rect2.Width, rect2.Height);
/I rect3 dsm 3gmbgools dgddbs s 0boios@obsios rectl.Add-om
Rectangle rect3 = rectl.Add(rect2);
Console.WriteLine("do®m 3ygmbgeo3: {0}:{1}", rect3.Width, rect3.Height);

Console.ReadKey();

Console.ReadKey();



3.3 0b@gmxgoLgdo.

o3 396530080 dgolfogamom @o ool 0bGgdggolo, Gmam® dgJdbsn s
25dm0ygbmm 0po0. 06@9gMmRgolL, 0lggg OmymaE gasll, 53l Labgemo ©s opo
dgodangds dgoog0gl bpmdoagdgdol, doobegdlod@gdangdol, dgmmegdols
030lgdgdol aodmEboegdgdl @gomobozools yomgdy. dgmsbbdgdom dobo Labgero
0fy490s>  ymggemgols I sbmmo. gobgobogme dsgsgromo:

interface IMyInterface

void MethodTolmplement();

5 dspomomdo dgdm@obogos 0b@gheggolbo IMylnterface , Gmdgenoi dgoogh gom
Lo®go@oboiom dgmmels MethodTolmplemnt(); @oboli go®gdg. o3 0bGgdggolols
399330009 geooldo gbos 0gml o3 dgmmwols goblsbwg®gds ©s dom gbos 3Jmbrgm
9O0bso@o Logbs@dy@s. sbans, gbosbmo o3 0bGg@xgolols yodmygbgds:

class Interfacelmplementer : IMyInterface

static void Main()

Interfacelmplementer ilmp = new Interfacelmplementer();

ilmp.MethodToImplement();

public void MethodToImplement()

Console.WriteLine("MethodToImplement() godmdsbgds.");



o, hg9b 335J3L Fobos 0b@gdxgolols d9dz500@9 geoslo, MmIgaoi Mgogobsizosls
939090L 0bBgaxg0L0l Jgmmel ©s 04gbgdl 53 Jgmmel. gy@spmgds dosjiogm, G®I
063 90x890Lol dgomel ©s Ggo@mobgdygam Jgmmel sjgn gOmbsodo Logbs@dyds. gb
bogoanagdyamms, Jobsswdwgy dgdmbgggsdo gmddoms@m@o dmagigdl dgEomdsh.

063 90xg0Lols 39d 330009 geobo ybws dgoiegogl 0b@gmagolol yggems Fggdols
@goe0boosl. gomo 0bGgdggobo dgodamgds ogml dgm@g 0bBg®ggobol dgd g0 .

aobgobogomm Jogseomo:

using System;

interface IParentInterface

void ParentInterfaceMethod();

interface IMylInterface : [ParentInterface

void MethodTolmplement();

class InterfaceImplementer : IMyInterface

static void Main()

Interfacelmplementer ilmp = new Interfacelmplementer();



ilmp.MethodTolmplement();

ilmp.ParentInterfaceMethod();

public void MethodToImplement()

Console.WriteLine("MethodToImplement() go3mdobgds.");

public void ParentInterfaceMethod()

Console. WriteLine("ParentInterfaceMethod() 359mdsobgds.");

5d2 30050, o3 @gdi3osdo gohggbgm Gmam@ dg3Jdbom 0b@g@xgolo, Gmam®
3odmg094gbmo dgddboeno 0b@g@xgolo dols dgdggo0@g geslido s AmyME
3535bmM0gemm 0bGgdggoligdol g3 g0@gmdommds.



3.4 099353900 ©5 bEMogrgdgd0. 53 356335530 dgolifsgmon G5 s@ols

g 9350 s bpmdomgds ©s Mm@ 2sd3moygbmm olobo. C#-do yg5]3l
dmbo3gdgdol m@o Godo — 360dgbgermdgdo s dodmomgdemgdo. sfodyg yogiEebom

Jooligdls @ 06@gAxBgoligdl. shans asgEbmdomn g gas@gdl, Gmdamgdoi @056
390095y dodmomgden gdo.

using System;
11 gl o0l @gegas@ol aodmiEbogds
public delegate int Comparer(object objl, object obj2);

public class Name

public string FirstName = null;
public string LastName = null;

public Name(string first, string last)

FirstName = first;

LastName = last;

11 gl s@ols delegate dgmmols ©sdodydoggdgeo

public static int CompareFirstNames(object namel, object name2)

string nl = ((Name)namel).FirstName;
string n2 = ((Name)name?2).FirstName;

if (String.Compare(n1, n2) > 0)



return 1;

else if (String.Compare(n1, n2) < 0)

return -1;

else

return 0;

public override string ToString()

nn

return FirstName + " " + LastName;

class SimpleDelegate

Name[] names = new Name[5];

public SimpleDelegate()



names[0] = new Name("ogn0s", "3533535d9");

non

names[1] = new Name("53530", "f90gmgwo");
names[2] = new Name("g555", "830539ws");
names[3] = new Name("9a65®9", "60bmdzowo");

non

names[4] = new Name("Jmo", "@omdmsmodg");

static void Main(string[] args)

SimpleDelegate sd = new SimpleDelegate();

/1 9 560U delegate-ols 3gobogMo IyMBoMgMds

Comparer cmp = new Comparer(Name.CompareFirstNames);
Console. WriteLine("\nosbs®olbgdsdg: \n");
sd.PrintNames();

/1 ©550m35¢009Mg0 delegate-U s 396¢)0

sd.Sort(cmp);

Console. WriteLine("\ngsbs®obbgdol 990qy: \n");

sd.PrintNames();

// delegate-ols 3o6539¢®0

public void Sort(Comparer compare)



object temp;

for (int i=0; i < names.Length; i++)

for (int j=i; j < names.Length; j++)

/I delegate "compare" g53mygbgds
11 bggergdbdogo dgmmeols Jbyoglow

if ( compare(names|i], names[j]) > 0)

temp = names[i];

names[i] = names[j];

names[j] = (Name)temp;

public void PrintNames()

Console.WriteLine("lsbgen gdo: \n");

foreach (Name name in names)

Console.WriteLine(name.ToString());



public static int CompareFirstNames(object namel, object name2)

using System;

using System.Drawing;

using System.Windows.Forms;

11 Losggoms®o delegate

public delegate void Startdelegate();

class Eventdemo : Form

/1 s ggms®o event
public event Startdelegate StartEvent;

public Eventdemo()

Button clickMe = new Button();
clickMe.Parent = this;
clickMe.Text = "Click Me";

clickMe.Location = new Point(



(ClientSize.Width - clickMe.Width) /2,
(ClientSize.Height - clickMe.Height)/2);
// bmdowgdol 35393539090 Delegate 56036900
/1 ©00@53%9 353496900l bomdowgdobsmgols
clickMe.Click += new EventHandler(OnClickMeClicked);
// Bggbo custom "Startdelegate” delegateqsgbodbo
// B39bL custom "StartEvent" beomdoggdosb.
StartEvent += new Startdelegate(OnStartEvent);
// custom event-ol Bs®mM3d

StartEvent();

11 gl 3gmmeo gsdmodobgds @m@s "clickMe" moasil woskgdm

public void OnClickMeClicked(object sender, EventArgs ea)

MessageBox.Show("You Clicked My Button!");

/19l 39O 259m0dsbgds, Gmas "StartEvent” bomdowgds Boso®m39ds

public void OnStartEvent()

MessageBox.Show("99 ©s30(99!");

static void Main(string[] args)



Application.Run(new Eventdemo());

public void OnClickMeClicked(object sender, EventArgs ea)

MessageBox.Show("mg396 s0FoMmgom 0ogs3l!");



35 3oblsgnmdgdgm Ygdmnbgggoms ©sd7Tsggds. 53 3sGop®sgdo dgolfsgemom
@5 5@l 3oblogymmgdbyamo dgdmbgggs, Mm@ asbsbm@Eogemmm dgEomdgdols
539 doggdol LEsbpo®@o try/catch denmgom ©s Gmam@ assmsgolynamn
Ggbydlgdo finally denmgom.

2obbogym@gdygao d9dmbggzgoo s@osb aogmgomolifobgdgeno dgiomdgdo,
AmIen gdoz dgodangds 3Oma@sdsdo [o®dmodgbgb. 3dg@gl dgdmbggggddo
‘dgbodgngdgaos 0f0bslo@dg@Byggermm Low dgodangds Fo@dmodgel dgaomds s
doo@mo Lomsbsm bmdgdo, ™I soEommm 0qo. dogsmomnsw, dgodmfdmm sG9bgols
09 oM g9bdios 03 360dgbgenmdsl Golsi gamegdom. by dgdmbgggzgddo

dgden gdgeos 0fobslfs®dg@yggermm opo. dogomoms, gsogols §szombgols
‘dgdmnbgggedo s dmboi3gdms dsbobmab dy9domdols @A™, System.Exeption jenslo

0mgoeolifobgol Lbgswslbgs dgmmegdls s mgolgdgdl, @md dJoommon 0bxgm®dsizos
0doll Iglobgd oy @ 5@ s@ol Lfm@o 3Oma@sdsdo. dogogomsw, Message mgoligds
0035 0li{0bgdl 0bgm@dsizosl my @ dgaomds [omdmodgs. Stacktrace mgoligds
0dgnggs 0608m@dsz0oL 0dol Igbobgd my o saombg Fo@dmodgs dgamds s
aosgs@gmo ToString() odanggs wofg@ogdom 0bgm®Isizosl Imgeno dgEmdols
dglobgd. m9 Ao goblogym@gdygao dgdmbggggdo dgodengds Fomdmodgsls

©5dm 3o dymos 0dsbg, 0y G JmJdgogds LOPYmEgdmes gobls gmnmgdaemo
dgdmnbgggol Fomdmdmdols dmdgb@ do. dogogomsw, System.IO.File.OpenRead()

dgmmeol dgld g gdolsl dgodengds Fodmodgol dgdwgao goblsgymmgdbyao
‘dgdmbggggdo:

SecurityException
ArgumentException
PathTooLongException
DirectoryNotFoundException
FileNotFoundException
NotSupportedException

AMI Y 0bmm, 3mbiAgRmds Jgmmeds @ oblsgymmdgdymo dgdmbggggdo
‘dgodangds [o®ImIgols, 9bos dgbgoegm Net Frmework SDK om 39d9b@ 3000,



aopobgowgm Reference/Class Library  LgJosdo s bsbmm Namespace/Class/Method
©0m39d96@o30s. dob Fgdega, G153 0300 MY G 3oblsgymmdgdyao dgdmbggggdo
dgodangds Fo®Imodgol 3mbi@g@daeo dgmmwols aodmygbgdols gdmbgggsdo, mgqb
9bs ©@oodydomm ymggmo asblsggm@gdygeo dgdmbgggs try/catch danmgygddo. try
danmigdo gbps dgo@obmm godmbsizgmo gmwo s catch danmjdo Jglodenm
3obbognm@gdygao dgdmbggggdols ©edsdydeggdgao gmwo. yobgobogmm dogsgromo:

Listing 15-1. Using a try/catch Blocks: tryCatchDemo.cs

using System;

using System.IO;

class tryCatchDemo

static void Main(string[] args)

try

File.OpenRead("NonExistentFile");

catch(Exception ex)

Console. WriteLine(ex.ToString());



od dogogomdo boigeo dgmmeos File.OpenRead, bmaom catch denm3do ©odgde
bogds Exception oblsjygm@gdgero dgdmbgggol. @oasb Exception s®oli dsbydo
2obloggmmgdygeo dgdmbggzol Godo (ygges bbgs goblsgymmgdagao dgdmbgggs s@ols
Jobpob Fo®Imgdaeo @odo), sdodmd bydoldog@o aoblszgm@dgdymmo dgdmbgggs
06905 @okg@ono. shans gbosbmm, my GMym® ©sgodko@mm 3mMbiM 9@ e
2oblsggm@gd o dgdmnbggge:

catch(FileNotFoundException fnfex)

Console. WriteLine(fnfex.ToString());

catch(Exception ex)

Console. WriteLine(ex.ToString());

o3 dopomomdo 2353l M@0 aoblboygm@gdymo dgdmbgggol wokg®s. Mowysb
FileNotFoundException s®ols {o@dmgdaeo Godo sdo@md 3odgger @ogdo dmbrogds
dobo odgds. bbgs dgaemdols dgdmbgggsdo  dmbogds Exception-ol wodgde.
3obboggmn@gdgaro Jgdobgggol AL Lagodms dobo Igrgagdol w@oggowsgos.
5dolomgol aodmoygbgds finally dgnmgo. ogo LEgmegds dgmmeols sdmsg®gdols {ob.
doLdo 9bws Jmmoglegl ol dmJdggdgdo, o3 LodoMms asblsgym®gdyamo
‘dgdmnbgggol dgegagool s@dmbsgbg@gmaw. aobgobommm dspsaomo:

Listing 15-2. Lodmemm 3¢rm30l Hgowobsgos: FinallyDemo.cs
using System;
using System.IO;

class FinallyDemo



static void Main(string[] args)

FileStream outStream = null;

FileStream inStream = null;

try

outStream = File.OpenWrite("DestinationFile.txt");

inStream = File.OpenRead("BogusInputFile.txt");

catch(Exception ex)

Console. WriteLine(ex.ToString());

finally

if (outStream != null)

outStream.Close();

Console. WriteLine("3569 6535000 @sobw@s.");

if (inStream != null)



inStream.Close();

Console. WriteLine("inStream @s0b¢)0s.");

od dogogomTo bsgoy@do dgHobs/godm@ebols dgdmbgggsdo  Fomdmdmdoano
Fgaemdolsl bpgds Lomsbswm bsgo@ol woby@ge.



3.6 5GHM0dYBHYO0L 3590myggbgds. 23 35Moa®exdo Fgolifsgmom: @Go sGol >H@0dYGHO ©s
@5@md 9bs 35dm0ggbmm 0g0; 35@5dgBAOM s IAsgoE3oM5dgBM0sbo
5A®0dYHJool godmygbgdsl; sbsddaomgdymo gmwol, Godol {g309d0l ©s Godol
Ombols 5@®0bdyRgdols aodmygbgdol. SA0dYEFgd0 5M0sb gangdgb@gdo, MM gdoz

Lodygoagdol aodangggh @oydo@mm ©giesMsE0gmo 0bgm®mdszos m]ggbls

30 M5d90L. gl g Eo@sE0gmo 0bgm®dszos 2odmoygbgds Lbgswslibgs

56036y gd0m 3Oma@sdols gy gdol @AM ©s 3Gma®sdols dgddbolsls
20949696000 3OMa@>d9b0L d9dJdbgero Lodysangdgdols dog@. dopsomasw,
5M1gdmdgh 5GM0oYRgo0 Gmam@oiss DlllmportAttribute , @mdgomsi o dggb
d930dg005m ©oYgo3d0@gm WIN32 dodenommygygdl. dgmeg s@G@dodydls
ObsoleteAttribute-l 3md30@ o300l @AML godmsdgl yogdmboggds, GmI 3mbiMg@ Yo
dgmmeo 5@ dgodargds 2s3mygbgdye 0dbgl. sGM0dygBgdo s@M0sb garsligdo,

M@ gdoi dgodengds s0fgOmb C#-bg s godmygbgdymm o0dbgb mdgzgbo gmwols
2oLoEodobgd@mow gz oMo3090 0bgmAdsz000m. 3 @g0sdo gohggbgdbm @mam®
2093049600 [obolifo® s@lgdyamo sG®odyRgdo 3OMyMsdsTdo. Mo3 oy gbdo@gdom
2°dm094gbmm I@sgogo Lbgs Fobolifod s@lgdymo sG@0dy@Ggdo, M gdoi
>@1gdmdbgb NET class dodgrommgggddo. s@@odygdo ofg@gds Bodols Fob ©s holidygmos
33o005@ g B@hboagddo. dogomomsw, [ObsoluteAtribute], 6 [Obsolute] Lo@yggs
Atribute 300 9dg. dGogoem 5GH@0dYAL 53l 3oMdgBMgdols oo, Mo Lodysagdsls
335d@ g3l hog@mmm ©sds@goomo 0bgm@mdszos sG®dy@Rdo. aobgobogrmm dspsmomo:

using System;

class BasicAttributeDemo

[Obsolete]

public void MyFirstdeprecatedMethod()



Console.WriteLine("gamoZaxebulia MyFirstdeprecatedMethod().");

[ObsoleteAttribute]

public void MySecondDeprecatedMethod ()

Console.WriteLine("psdmdobgoganos MySecondDeprecatedMethod().");

[Obsolete("ar unda gamoiyenoT es meTodi")]

public void MyThirdDeprecatedMethod()

Console.WriteLine("psdmdobgdyanos MyThirdDeprecatedMethod().");

/I gbsg@mbe 30mydsdols doggol aoz9mgds COM-olmgols

[STAThread]

static void Main(string[] args)

BasicAttributeDemo attrDemo = new BasicAttributeDemo();

attrDemo.MyFirstdeprecatedMethod();

attrDemo.MySecondDeprecatedMethod();

attrDemo.MyThirdDeprecatedMethod();



[Obsolete]

public void MyFirstdeprecatedMethod()

[ObsoleteAttribute]

public void MySecondDeprecatedMethod()

Listing 16-2. 3m%030160 ©s Lobgosbo sG0dME0 356539EHMIO0L 45dmygbgds:

AttributeParamsDemo.cs
using System;
using System.Runtime.InteropServices;

class AttributeParamsDemo

[DllImport("User32.d1l", EntryPoint="MessageBox")]
static extern int MessageDialog(int hWnd, string msg, string caption, int msgType);
[STAThread]

static void Main(string[] args)

MessageDialog(0, "MessageDialog Called!", "DllImport Demo", 0);



5A®M069RAL dgodargds 3Jmbogl 3mbooygdo s Lobgamogdyamo 3s@sdgd®gdo.
3mboogdo 35Medgddgdo Fob gbps 9lfdgdegl Lobgmegdyga 3s®sdg@d®gdl:

Listing 16-3. 3003060 ©5 5039930 356539@M9d0L 200myqgbgds:

AttributeTargetdemo.cs
using System;
[assembly:CLSCompliant(true)]

public class AttributeTargetdemo

public void NonClsCompliantMethod(uint nclsParam)

Console. WriteLine("353m0dsbsNonClsCompliantMethod().");

[STAThread]

static void Main(string[] args)

uint myUint = 0;
AttributeTargetdemo tgtdemo = new AttributeTargetdemo();

tgtdemo.NonClsCompliantMethod(myUint);



4 0530.
Bbgs Ls3se93900 9839dHWIMO 3OrMYMSTGOOL

99Lsgabgeso
4.1 25005b6MmAzMs. 53 35MoMox8ol Jobobos: ggolfogmmm @ 5@l yoEsbmddgs;
dgp9dmm dgJdbsm sbogno gosbmd®ol Bodgdo; dggolfogemm @mam®
309m30949bmm olobo s a53936mm System.Enum @odols dgomegdl. yoosbmd®ggdo
50056 Igoadoe Ho3obo®gdymo 3mblEsbGgdo. obobo s@Lgdomsw s@0sb bogsaaydo
G03960, MA@ gdoz Lodyogdsls aoderggo Loddmerydo Lobgagdols boigasw
3°dm0ygbmo Jmgero Hoibggdo. bgdolidog@mo sbogo s@bodgbs yo@sbmdd@gols Godlbs
©s dmnge @oibgl do@ol dmombmgl gbo aoMEs]dbsl, @owasb olobo Lbgswslbgs
G030l 5056, Loddm@y®o s@bodgbgdo @056 Jobso@lmderogo, dog@sd s@0sb
dmgbydbydgero dobsmomgdarar gop®y Jngeo Gogbggoo. Jopsmomnse, 09 agodsh
Lobganol dJmbg 360dgbgermdgdo: m@sdomo, boddodomo s sl dgdogy 3gods ©s
doom dggbodedgdm dmga Goibggol 0, 1 s sy dgdwgy 6, gl Goibggdo
‘d9daddo Jogmomgdgb 33000l ©Ygdl. AosbmdMmggdo 5@0sb 5mbodbyebo enum
ob Enum polomgdo Lodyggdom. C#-os enum Bodo slg Class Library (BCL)-ols Enum
G030l 39333000 gs. 2odmoygbgom C#-ols enum, @md 25bLsbrgdmm sbhogro
3o5bmdAgol Bodgdo o aodmoygbgom  Enum, @md aobsbm®Eogermm static enum
d900mEgdo. aobgobormm dspomomo, My AMam@ aoblsbwgdmm enum Fodo ©s

3odm0ggbmo oyo switch 0blid@izosdo:
using System;
/1 535590l enum-L

public enum Volume
Low,
Medium,

High

// enum-ob 3530ygbgdos



class EnumSwitch

static void Main()

// enum o030l md0gdEoL 894d6s
Volume myVolume = Volume.Medium;

11 gosFy39B 0 gdols dowgds 9byd dbodgbganmdbols dobgogom

switch (myVolume)

case Volume.Low:
Console.WriteLine("&mdo gs0mOmwyenos.");
break;

case Volume.Medium:
Console. WriteLine(" &mdol bobgze®o.");
break;

case Volume.High:
Console.WriteLine("&mdo BsoGorm.");

break;

sbans asbgobogmon GmymE ©sgsggbmo Enum Base ©o @mgm@ dmgoboobmm dolo
(930960 oboosgobsios:



using System;
// s3bwgdls enum-b

public enum Volume : byte

Low =1,
Medium,

High

class EnumBaseAndMembers

static void Main()

/I 39d36s @s obozosgobsizos
/I enum &o3ol mdog@ol dgJdbo
Volume myVolume = Volume.Low;
/I enum  3bod3bgarmdol dobgegom owsfysadomasol dowgds

switch (myVolume)

case Volume.Low:
Console. WriteLine("&mdo godmotmom.");
break;

case Volume.Medium:



Console. WriteLine("&mdol bobgze®o.");
break;

case Volume.High:
Console. WriteLine("&mdo BsoMomnm.");

break;

Console.ReadLine();

enum d5byM0 Godo aohydgdom s@ols int, dog@sd dgodengds dgogoeml Lbgs
b0 Bodom —byte, Gmam®a3 gl JmEgdygmos 0bbE®yJizosdo:

public enum Volume : byte

hggyegodog, Lofgobo 360dgbgamds 0fygds byeom, dgdwgao 360dgbganmds s@ols
9O00 s obg gdgy. dop®sd, LoFyolo 360dgbganmds wsgofymm Lbgs @oibgom,
Omama; gl JmEgdgeos 0blG@yJiosdo:

Low =1

sbans, asbgobogrmm Enum godes]dbgdo o System.Enum godmygbgools dogsgomo:
Listing 17-3. Enum 356©0Jd69d0 o using the System.Enum ¢ogdo: Enumtricks.cs
using System;

// enum-ol aodmibswgds

public enum Volume : byte

Low =1,



Medium,

High

11 305603 ggdmsb d9dombdols Lbgs bgdbo

class Enumtricks

static void Main(string[] args)

11 mdogdBol d9J3bs
Enumtricks enumtricks = new Enumtricks();
11 a30hg9690L bow ao®MEsdbsls int-ols Volume-do
enumtricks.GetEnumFromUser();
Ho@gsios Labganom
enumtricks.ListEnumMembersByName();

11 0@ g®sEos dodgbgamdom
enumtricks.ListEnumMembersByValue();

Console.ReadLine();

public void GetEnumFromUser()

Console.WriteLine("\n---------------- ");



Console.WriteLine("bm3dol ooggbgds:");
Console. WriteLine("---------------- \n");

Console.Write(@"1 — 3306 2 — bsdygoemm 3 — oo soGhogmn gomgdhomo (1, 2,
o6 3): ")

/I 3m3bdo@gdenols dogd 2obbobmgdyyao db0dgbgermdols dowgds
string volString = Console.ReadLine();
11 3boswo yomsddbs
int vollnt = Int32.Parse(volString);
11 gboswo godsdbs
Volume myVolume = (Volume)vollnt;
Console.WriteLine();

switch (myVolume)

case Volume.Low:
Console. WriteLine("&mdo 350motmomnm.");
break;

case Volume.Medium:
Console. WriteLine("&mdol bobgge®o.");
break;

case Volume.High:

Console. WriteLine("&mdo BsoGomm.");



break;

Console.WriteLine();

11 Lobggnoom 0@ g@sEos

public void ListEnumMembersByName()

Console.WriteLine("\n-----------------=----———- ")
Console.WriteLine("&mdol 930900 3905b6md63s Labgwom:");
Console.WriteLine("--------------=-=---------—- \n");

foreach (string volume in Enum.GetNames(typeof(Volume)))

Console.WriteLine("&mdobl §ig36o: {0]\n 3609369comds: {1},

volume, (byte)Enum.Parse(typeof(Volume), volume));

/1 30d3bgenmdom 0@gdsiGos

public void ListEnumMembersByValue()

Console.WriteLine("\n--------------===--=----————- ")
Console. WriteLine("&mdobl {j930900b 45056md635 3603369cnmdoom:");

Console.WriteLine("------------=----====--mm--—- \n");



/1 9439es 3603369 mdob (Mobgomo 360d369wmdgd0l) domgds GHmdosb
// enum 030, {93600L LobgEol BMOHI0MYGdS S QoTMEHIBS

foreach (byte val in Enum.GetValues(typeof(Volume)))

Console. WriteLine("&mdol 3609369comds: {0}\n {gzo: {1}",

val, Enum.GetName(typeof(Volume), val));

// 80db35090E0l J0ge 45035 olfobgdmeo 360336gamdol domgds
string volString = Console.ReadLine();
int volInt = Int32.Parse(volString);
1 36500 goMogddbol FglMvegds int-sb enum Eo3do
Volume myVolume = (Volume)vollnt;
/1 $9360900L bobgargdol Lool dowgds enum FH™I0H,
/l ©03b3000 360936900Mmd0L BMOI0MYDS s J5MEBs

foreach (string volume in Enum.GetNames(typeof(Volume)))

Console. WriteLine("&mdobl §g360: {0]\n 9609369¢0omds: {1}",

volume, (byte)Enum.Parse(typeof(Volume), volume));

/1 439e0s 3608369 mdoL (GoEbzomo 3608369 mdgdol) dowgds Volume



// enum 0300, {9300l Lobgerol BmMIoMIds S FodmEHobs

foreach (byte val in Enum.GetValues(typeof(Volume)))

Console.WriteLine("Volume Value: {0}\n Member: {1}",

val, Enum.GetName(typeof(Volume), val));



4.2 m3965GMMIO0L 3505BZ0MMI5. 53 3o633Moxdo dgolifsgmomn: Go s@ols
M39053MA0L gos@300mgs; MmEols s@ol Jobobdgfmbogmo m3g@s@mmols
2O0SAZ0MMGS; MMAM@ A5©SAF0OMMN M3JASEMM0 s 359(36Mdom M3g@sGmMgdols
aosBg00mgol Fgbgdl. C#-do m3g@o@m@gdo g5dm0g4gbgdosh d5byd Godgdby

350 gdoB0g39M0 M39M530900L dgbobmym gdas@. M3gAsGmAol aos@go®mgs
60'dbogls, godmgoygbmm 3mbi@gd gm0 m3g@s@mo dmdbds®gdeols dog®

35bLobEgd Y BH03gdobg Mm3gHo@dm@ols Loddmeml gyEgegms© s FH3E3oL M
300, OMIgeEoi M3gAsAmMAds bos dgoldymmml. sdolsmgol, Jmdbdomgdgands ybos

d9J3bsL Bodo o obdo oblsobrg@ml static dgmmwo. o3 Jgmmwols  bobgaros

03965@m®ol bLoddmenem s Fob 9Fgdgds aobomgdo LoBygs operator. 3o®sdg@@dgdols
> olod@ybgdgano d60dgbgermdols Bodo 9bos ogml dmdbds@gdaols dog®
2oblobmg®yao Fodo. dgmmeol Gobo ¢bws ogml Mm3g@s@m@ols dglsler e gdgeno
3000, M3gA5GHMA0l 2o5G300mgs gmggemgol @ s@ols dobsbdgfmbogno.
dogom@oms, MY Mm3gAs@m@ol bgdsb@ogs d3ggmdsw oblbgsggdaaos

OB Z0OMN Yo M3gASGHMA0l LgdobBozobogsb. sbhans, dmgoygeobmm m3g@s@M@ols
aosBg0@mgols s dobo godmygbgdols dogsgomo:

using System;

class Matrix

public const int DimSize = 3;
private double[,] m_matrix = new double[DimSize, DimSize];
11 0boGosgobsos 2odmddsbgdemols dog®

public double this[int x, int y]

get { return m_matrix[x, yJ; }

set { m_matrix[x, y] = value; }



11 3s@®o3gdol 3090

public static Matrix operator +(Matrix matl, Matrix mat2)

{
Matrix newMatrix = new Matrix();
for (int x=0; x < DimSize; x++)
for (int y=0; y < DimSize; y++)
newMatrix[x, y] = matl[x, y] + mat2[x, y];
return newMatrix;
}

class MatrixTest

11 3s@@ools 0boizos@mobsizos dgdmbgggomo @oibggdom
public static Random m_rand = new Randomy();
/I Matrix-ol &gl@o®gds

static void Main()

Matrix matl = new Matrix();
Matrix mat2 = new Matrix();

11 3sB®0i3900L 0bozosobsz0s
InitMatrix(mat1);

InitMatrix(mat2);



11 3s@®0i3900L 2odm@obs
Console.WriteLine("Matrix 1: ");

PrintMatrix(mat1);

Console.WriteLine("Matrix 2: ");

PrintMatrix(mat2);

/I dsB@oi900l dgg0gos s dgogaol aodm@obs
Matrix mat3 = matl + mat2;

Console.WriteLine();

Console.WriteLine("Matrix 1 + Matrix 2 =");
PrintMatrix(mat3);

Console.ReadLine();

[13s@@oiols 0boosgobsios

public static void InitMatrix(Matrix mat)

{
for (int x=0; x < Matrix.DimSize; x++)
for (int y=0; y < Matrix.DimSize; y++)
mat[x, y] = m_rand.NextDouble();
}

11 ds@@oiols godm@obs

public static void PrintMatrix(Matrix mat)



Console.WriteLine();

for (int x=0; x < Matrix.DimSize; x++)

{
Console.Write("[ ");
for (int y=0; y < Matrix.DimSize; y++)
{
/I 345803 5bols @ogm®do@gds
Console.Write("{0,8:#.000000}", mat[x, y]);
if (y+1 % 2) < 3)
Console. Write(", ");
}
Console.WriteLine(" ]");
}

Console.WriteLine();

hNe dmombmgl m39@s@Gm®gdols pos@go®mgol wamlL dgldygmegl dgdpgao §gbgdo:
3o5AZ0AOMYEds M3gMo@Gm@ds Pbes 0dydoml Jmdbdo@gomols dog® goblsbmg®ya
B03bgs M3gAoBMm@ols yos@godmgolols gbos goso@godmml  dJolo dgddybgdyeno
M39Mo@m@os galc. dopomoms, == M3gAsGm@ol  Aos@g0dmmngol @Ml ¥bos
3oR0(HFOMML = m3g@oGOMO0G; 3oRGFOAN YL M3gHsGMA0 FYdomdls Sx@gngy
dol Ygrggbogr M3gOo(OGBIG. Jogo@onsQ, FoEGFON Yo + M3g@sGmG0
39Fomdl += M39M@m@ObyE.



4.3 Bogpds (06358Lwms30s). 3 356030530 m396 Fgobfsgmom: 0bgogligasiools
®609J(Hdg M@0gbGHodgoge Jgnoel; garsbol Fi3@eddy Taemdol dngogogs@mgdl;
0609JB0l dpamdsmgmdol o3gol mgoligdgdom; dgmmwgdbyg 3mbEOmer 0@ by
Fg0mdol; sboddamomgdymo gmwols Bodgdols obylEgdsls  0bgorlygmsioom.
509JBgol, Omdagdloi mdggh J3bom ofgm dpamds®gmds J3ggs. dwymdsdgmds
M0l 0b09dBol 3mbgMgd o Jmbozgdo ob 0bgm@Isiz0s, M™IgalisE ogo dgoEsgl,
bogm J3gge bdodse (odmeagbogos mdogd@ol Igmmogdom. sp@gmgg,
admgogolfobgdyao gbos ogml, my @Gmam® odbgds aodmygbgdyemo mdbdogddo.
0b3o83Lgasios s@ol Mmbdogd@ol dogs LEA®YJB®ol, Imbsizgdgdols s Jgmmwgdols
M9oe0bo300L sBsMgs 3MMaMsdol Lbgs bofomolspsb, g.0. mdogd®do dobmgols
Lako®m 0bgm@dsiools hodmgs olig, Gmd bbgs mdogd@gdl o@ sldodogm dobo
‘Jobspobo LEHOYJH YO0l FmEbs. Lbgs ™mdogd@gdol wszsgdodgds dobmsb bpgds
Ibmame dJolo 0b@ghggolol Lodygomgdom. gocg gmwols 3mdybogsEos Mmbogd@msb
dgodangds gobbm®zogmmegl ool dgmmegdom olyg, M aotg goel o@
sbkoMEgl mdogd@ol dogs LEA®YJB Mol EmEbEs. mdogddol bogsmds 0ds@mmgds
Aodbs s Godol §93090bg (g0mdol dmwongoss@dmdgdom. 3o@gger oydo, yo3936mm
G030l §93090bg (30mdol Inmogogs@dm®gdl s Gmame gogagbsls sbogbgb oliobo
boangsmdabyg. Lobmaswme, m]ggh 9bos wogs@mm mdogddol dops dpamds®gmds
25Mg gmol dog® dolbyg 3owsdodo Fgomdobspsh. dgdwgy, 9bws gobsbm@Ezogamm
Lbgs 930900, Gmam®oE s@osb Jgmmegdo s mgoligdgdo, GmImgdoi Bymsggb o3
Jamdo@gmosl. gl bodgomgdsl agodaggl dogs dpamdodgmds gEgsEmm

by gogoliodgd®, 35dob Gm@Es dgonmegdo s mgoligdgdo Gymsggb @ dogos
damdo®gemosl, 5609bgdgb dob yodyg Fodmagbsl 9igaguel. godes sdobs, aomyg
3Ol o6 dggdmos gooxgdml mdogd@ol dogs dpamds@gmds. mdogd@ols

I Mdsmgembdol 0bgogligasizoobsmgol, gobglsbwgdmm @s Lobol {gomds dgodengds
dJmbpgl gomg 3ol Bodol §93090bg. 5dol oeagbl Godol §g3¢gobg Fgomdols
Joogogo@dm@o. d9dogy 3bGogdo hsdmmgeomos Godols §93090bg [gomdols
JM©0%0350MM9d0 ©s domo dbodgbganmdgdo.

(gomdol dmpogogs@mao NARES
private Vgomds sgm Ibmeme 53 Bodols [ggm90L. gohydgdols

3006303000 gl JMEoRogoGM@0 oggmolbdgds Godols
F9g0gb0bomgols.



protected {gomds ogm dbm@me 53 Godols s Fo®dmgdygmmo Godols
Vagmgob.

internal (gomds ofgom bgdoldogd gmel sbsddaomgdbyao gmwols
‘dopbom. aohdgdol 3Mmobiodom gl Jmogozs@dm@o

0ggeolbdgds Bodobasmgol.

protected internal Vgomds oJgb gmel Fomdmgdymo Godowsb ob jmel ogogy
Sboddao@gdu@o 3MmEoEsb.

public (gomds oJgb bgdoldogd gmel.
aobgobogrmm 39demo Imogo sdm@ols yodmygbgdols dsgsgomo:
using System;

class BankAccountPublic

public decimal GetAmount()

return 1000.00m;

private dmog035@3 M@0l godmygbgdols dogsomo:

class BankAccountPrivate

private string m_name;

public string CustomerName



get { return m_name; }

set { m_name = value; }

protected dgomeols dogoeomo:

using System;

class BankAccountProtected

public void CloseAccount()

ApplyPenalties();

CalculateFinallnterest();

DeleteAccountFromDB();

protected virtual void ApplyPenalties()

/] account-ob g59my3sbs

protected virtual void CalculateFinallnterest()

/[ account-ols 533 gds



protected virtual void DeleteAccountFromDB()

// data entry personnel-olim3ol 99¢&94md0bgd0l as3bogbs

Jomdmgdygao ganslols (930980 0g4gbgdgb doby@o gensliols protected {ggmgdls:

using System;

class SavingsAccount : BankAccountProtected

protected override void ApplyPenalties()

Console.WriteLine("©s65%m900L 562560080 x 5608900l 353myggbgdom");

protected override void CalculateFinallnterest()

Console. WriteLine("@©ob5%my9gd0l sbgo®m0do Lodmenmm dmygdol 45dmobystodgdom ");

protected override void DeleteAccountFromDB()

base.DeleteAccountFromDB();

Console.WriteLine("Savings Account Deleting Account from DB");



>GdM gdoemo sbols 4900 094969896 d5byYG0 slols protected Ag0L:
JOIR0 g 3309 davaoy YOO G J3%9

using System;

class CheckingAccount : BankAccountProtected

protected override void ApplyPenalties()

Console.WriteLine("Checking Account Applying Penalties");

protected override void CalculateFinallnterest()

Console. WriteLine("©sbsbmaol 999mfdgdslodmenmm dmagdol gsdmmgeom ");

protected override void DeleteAccountFromDB()

base.DeleteAccountFromDB();

Console. WriteLine("56350030l899m{d9ds s 5dm@009ds 35H0sb ");

BankAccountProtected[] bankAccts = new BankAccountProtected[2];
bankAccts[0] = new SavingsAccount();

bankAccts[1] = new CheckingAccount();



foreach (BankAccountProtected acct in bankAccts)

// public method-ols godmdsbgds, MmIgaroi 0dobgdl protected virtual method-gol

acct.Close Account();

goligdl sdgm dbmenme m@o (3omdol dnwogogs@mao: internal @o public. internal

0y golbdgds gohydgdom s public 60bogl, @M o3 gaobl dgodangds dog(gwgm
b0d@0mmgzol yodgesb.



4.4 0050 3930900

public class Customer

public Customer(int id, string name)

ID =1id;

Name = name;

private int m_id;

public int ID

get { return m_id; }

set { m_id = value; }

private string m_name;

public string Name

get { return m_name; }

set { m_name = value; }

Dictionary<int, Customer> customers = new Dictionary<int, Customer>();



Customer custl = new Customer(1, "Cust 1");
Customer cust2 = new Customer(2, "Cust 2");
Customer cust3 = new Customer(3, "Cust 3");
customers.Add(cust1.ID, custl);
customers.Add(cust2.ID, cust2);
customers.Add(cust3.ID, cust3);

foreach (KeyValuePair<int, Customer> custKeyVal in customers)

Console.WriteLine(
"Customer ID: {0}, Name: {1}",
custKeyVal.Key,

custKeyVal.Value.Name);

Listing 20-1. Introduction to Using Generic Collections with an Example of the List<T> and

Dictionary<TKey, TValue> Generic Collections
using System;
using System.Collections.Generic;

public class Customer

public Customer(int id, string name)

ID =id;



Name = name;

private int m_id;

public int ID

get { return m_id; }

set { m_id = value; }

private string m_name;

public string Name

get { return m_name; }

set { m_name = value; }

class Program

static void Main(string[] args)

List<int> myInts = new List<int>();

mylnts.Add(1);

mylnts.Add(2);



mylnts.Add(3);

for (int i = 0; i < myInts.Count; i++)

Console.WriteLine("MyInts: {0}", myInts[i]);

Dictionary<int, Customer> customers = new Dictionary<int, Customer>();
Customer custl = new Customer(1, "Cust 1");

Customer cust2 = new Customer(2, "Cust 2");

Customer cust3 = new Customer(3, "Cust 3");

customers.Add(cust1.ID, custl);

customers.Add(cust2.ID, cust2);

customers.Add(cust3.ID, cust3);

foreach (KeyValuePair<int, Customer> custKeyVal in customers)

Console.WriteLine(
"Customer ID: {0}, Name: {1}",
custKeyVal Key,

custKeyVal.Value.Name);

Console.ReadKey();



4.5 56mbodmMo dgomgdo.
Listing 21-1. 560603960 8900m@©Oob MgooBo30s
using System.Windows.Forms;

public partial class Form1 : Form

public Form1()

Button btnHello = new Button();
btnHello.Text = "Lognsdo";
btnHello.Click +=

delegate

MessageBox.Show("boensd0");

Controls.Add(btnHello);

Listing 21-2. 356539@&®900UL 259mygbgds sbmbodwxe dgmmpgdom
using System;
using System.Windows.Forms;

public partial class Form1 : Form



public Form1()

Button btnHello = new Button();
btnHello.Text = "Lognsdo";
btnHello.Click +=

delegate

MessageBox.Show("boensd0");

Button btnGoodBye = new Button();
btnGoodBye.Text = "90300Md0m";
btnGoodBye.Left = btnHello. Width + 5;
btnGoodBye.Click +=

delegate(object sender, EventArgs e)

string message = (sender as Button).Text;

MessageBox.Show(message);

Controls.Add(btnHello);

Controls.Add(btnGoodBye);



4.6 C#-0b 303700l 8globgd. 53 3565a®exdo mdggh dgolfsgemom: Golmgols s@ols
Lako®m Godgdols glog@nbmgds; M@ ao®©s]dbsm ghmo Bodo dgm@gdo; gu@OM
©gBogdo© dgolfogmom dodmomgdemosh ws 360dgbgemdosh Go3gol wo
‘doboo@lmdgog aoblbgoggdsl dom dm@ol. oy gomo Bodol geoel dJosbodgdm
dgmeg Godol 3gmsel sligm dgdmbgggsdo dgodengds Fo@dmodgsls 3@mbangdgdo.
b0 3Omdgds dgodangds ogml o gdomo s bmao s@s. S0 gdowo
30mdagdols dgdmbgggsdo 0ggbgdgb s@sgbow ob boe aodMsdbgdl. bowo

2> dbols dgdmbgggado 0g4gbgdgh aoMsJdbol m3g@s@m@al (X), bmam s@sibswo
200©5Jdbs 60dbogl, MM Gbowo aoMEsJdbol M3gASAMA0 sMds> aodmygbgdymo s
sbgm dgdmbgggedo 3mddoes@m@o 3Lo@mdl mgommb dgoldymmml ao®sdbs wo

0y gl dgydengdgeros jmddogs@mmo odgnggs dgaemdol dgBYgmdobgdsl. bmyx 9@
3boo oMo ddbs s®os Jobobdgfmbogro, @owysh dgodangds asdmofgoml LobylEol

53535, dogogomsw, double Boldols db0dgbgenmdbols int Eodols dbodgbgermdsw
2o0©5]dbols MM, aobgobomm boswo o s@sEbowo goms]dbols dogseomo:

using System;

class Program

static void Main()

float lengthFloat = 7.35f;

11 obylEol sgomagols glsdagdenmds
int lengthInt = (int)lengthFloat;

11 9300dg09dem s@Oo3bo@o yodwsJdbs
double lengthDouble = lengthlInt;
Console.WriteLine("lengthInt =

" + lengthlInt);



Console.WriteLine("lengthDouble = " + lengthDouble);

Console.ReadKey();

9000 Jodmomgdarols dobodgdolisl dgm@glmgol bpgds dobsds®mgbdol s @
0609JB900L gm30@gds. asbgobognmm dspseomo:

using System;

class Employee

private string m_name;

public string Name

get { return m_name; }

set { m_name = value; }

class Program

static void Main()

Employee joe = new Employee();

joe.Name = "Joe";



Employee bob = new Employee();
bob.Name = "Bob";
Console.WriteLine("Original Employee Values:");
Console.WriteLine("joe = " + joe.Name);
Console.WriteLine("bob =" + bob.Name);

11 3gemswolsmgols dJodmomgderols dobodgds
bob = joe;
Console.WriteLine();
Console.WriteLine("Values After Reference Assignment:");
Console.WriteLine("joe = " + joe.Name);
Console.WriteLine("bob = " + bob.Name);
joe.Name = "Bobbi Jo";
Console.WriteLine();
Console.WriteLine("Values After Changing One Instance:");
Console.WriteLine("joe = " + joe.Name);
Console.WriteLine("bob =" + bob.Name);

Console.ReadKey();

d60dgbgermdosbo Godol 33@owgdol gOM0dgm®gbyg dobodgdolisl bpgds mdogd@ol
360dbgermdols 3m30Mgds s MM0gg (3gE0oeo d00wgdl gOmows0a03g 360dgbgamdsls.
3obgobogme dsgsgomo:



using System;

struct Height

private int m_inches;

public int Inches

get { return m_inches; }

set { m_inches = value; }

class Program

static void Main()

Height joe = new Height();

joe.Inches = 71;

Height bob = new Height();

bob.Inches = 59;

Console. WriteLine("lsfjyolbo Lodswerol
d600369c0md9d0:");

Console.WriteLine("joe = " + joe.Inches);

Console.WriteLine("bob = " + bob.Inches);



bob = joe;

Console.WriteLine();
Console.WriteLine("Values After

Value Assignment:");
Console.WriteLine("joe = " + joe.Inches);
Console.WriteLine("bob = " + bob.Inches);
joe.Inches = 65;
Console.WriteLine();
Console.WriteLine("Values After

Changing One Instance:");
Console.WriteLine("joe = " + joe.Inches);
Console.WriteLine("bob =" + bob.Inches);

Console.ReadKey();



4.7 null &odols 359mygbgds. 53 35GoaM3d0 Ygolifogmom: Gs @0l
(30090 dbodgbgenmdbdosbo Godo;

OMam6O 25dmsbomm s godmoyggbmm oyo. 3OMbgds damds@mgmdls 0dsdo, GmI
@GS ®o0dg gl o o5Jgl dobokgdyeo 3b0dgbgarmds s ol 0ygbgdm
aodmbobya gdsdo, sligm dgdmbgggedo mgamol ML {sdmodggds dgEomds s
03960 30ma@sds aoboieols Tyggdol. sdob siEogngds 0dbgdbmes  dglsdengdgeno,
0396 @md gadengdmesm dgagdmFdgdobom ofgl mg s@s o3 3gemewls 360dgbgarmds.
5dol Lodgoggdols odanggs (39M0gadbodgbgenmdosbo (null) Bodol dgdm@ebs C#-o.
doao00ms, (350M09edbodgbgermdosbo dmgamo Godo bodbogl, GmI dmger Gogbgzmo
Loddogangl 9ds@gds bdgaosmado 360dgbganmds null, GmIgaroi swodbsgl, Gmd
(3gs0ol 5@ 53l dobokgoyao 360dgbgermds. dspsmomsw, 0go y39bdo@gds
©og5030bmm dmgamo Godol 3gasel oJgl 0y s®s dbodgbgermds s sdom
530300 (33oOL 253mygbgds aodmbobyagdsdo, Mm@Es dob o o3l
360dgbgermds. (35009@dbodgbgamdosbo Bodol s@lsbodbogo Godol Lobgeols
dmgomdo dogfg@mgds ? bodsbo. gobgobogomm dogseomo:

int a;
int? b;

if (b == null)

a = (int)b;

o3 dopomomdo, > gbodgos &, mg &L s@s o3l null 3609gbgenmds, Fobsowmdwgy
dgdmnbgggsdo byano. dg360dbmm, M3 30M0gadbodgzbgemdosbo (33@owols



5535009 dbodgbgamdosbo dgls@ygolbo Godol 33eobg dobokgdolsls

>9300 gdgemos 3bowo AoMsJdbs. as5blsjgm@gdom dmbabgdbgdgeos
(35609e03b0dgbgermdosbo Go3gbol godmygbgds Jmbsigdms dobgdmeb dgdomdolisl.
dboi39dms dobol 30M0gadbodgbganmdbosh Bodl ybws dgymsbswpmo C#-do
(350090 dbodgbgenmdbdosbo Godo. sdom IJmygi3gdemn bodygogds sozommm 3GMysdols
T390, Om@Es InbsEgdms dobol hobsfgdol ggel o3l 3o®ogaro 3b0dgbganmds.
0396 dga0deosm 3gersl dosbodmm (3o®ogero 360dgbganmds:

int? a = null;
an kidev
bull ¢ = a == null;

C#-o o0lgdbmdls L3gEosey@o m@syomosbo m3g@s@m@o ??7 , @mdgeoi 39domdls
sbyg: oy dodzbgbs M3g@Mobeol 360dgbganmdss null, d5dob godmomgangds Jodxggbs
M39Mobwo, bbgs dgdmbgggodo dodmbgbs m3g@sbwo.  dopsmomsg:

intb=a??0;
sadac
int? a;

sdagodoe, C#-0l 30M0gadbodgbganmdosbo Godo aggbdodmgds dmgan @oy
‘d930bggg90do ggoa0bmm 9x39JG M0 3OmaMsds.



©3bsmo 1

139305¢MMOo 30MMyM5dgdols 3535¢r009d0
1. gsool B3J8bs s fsgombas
using System;
using System.IO;

class SavarjiSo

public static void Main()

string path = @"c:\temp\savarjiSo.txt";

if (!File.Exists(path))

/1 Bs0oeols 99Jdbs

using (StreamWriter sw = File.CreateText(path))
sw.WriteLine("ql sG>0l Lo309w0 850wwo");

sw.WriteLine("8943960,");

sw.WriteLine("899gg fo03ombg");

/1 500l 4obLbs folisgomba



using (StreamReader sr = File.OpenText(path))

n,

string s ="";

while ((s = sr.ReadLine()) != null)

Console.WriteLine(s);



2. 3sbog0l g39mynbgds
// arrays.cs
using System;

class DeclareArraysSample

public static void Main()

11" g@mysbbmdogogdosbo dslogo

int[] numbers = new int[5];

/1 3535 56bmdoan gdosbo dsbogo
string[,] names = new string[5,4];

// 351503900l 35L030 (5300 Fsl030)
byte[][] scores = new byte[5][];

1/ 053800 35L030L LogMAol QodmEebs

for (int i = 0; i < scores.Length; i++)

scores[i] = new byte[i+3];

/1 35L030L LEHMOJMboL LogMdol QoM@ ebs

for (int i = 0; i < scores.Length; i++)

Console. WriteLine("{0} b@®odmbols boa®dgs {1}, i, scores[i].Length);






3. 53M0dEHgd0L g39mynbgds

//Copyright (C) Microsoft Corporation. 4ggs Mg3egds ©OGLI0s.

// AttributesTutorial.cs

/1 918 855000 330839690L 3esliols s BgmMEOL 5EHMO0BYEHIOOL Q5dggbgdsl.
using System;

using System.Reflection;

using System.Collections;

/' IsTested sG>0l ImdbTsMgdol d0ge 2obloBzMmwo custom attribute

// class.

// 030 8900905 0gmb 459mygbgd o bgdolidog® sdmEbogdsdo struct, class,
// enum, delegate ¢03900b Bomnzwom.

// methods, fields, events, properties, indexers {}930900 56056 359my9gbgdwyero
5693963900l gotndy.

public class IsTestedAttribute : Attribute

public override string ToString()

return "&9LGHoMgdw0s";



// AuthorAttribute class 50l 9mdbdsmgdol JogH gsdmbsgdwIEo

// attribute class.

/1 00 8900¢9d5 0gmb 359mygbgdeo 3esligdobs s LEGHMYIGMMOOL 450M(3bsYdJdTO
/1 36m@™. 030 0090L MLsbgwm bGHMoJmbMo G030l s6mdbELs 53l

11 56515350909 m Bobgosbo dmgwo Godol seywdgbdo
[AttributeUsage(AttributeTargets.Class | AttributeTargets.Struct)]

public class AuthorAttribute : Attribute

/1 9b 32BLEHOWIEHMOO sBMLEJOL MLObgEM SGMTbEJOL attribute class-do.

public AuthorAttribute(string name)

this.name = name;

this.version = 0;

// This property is readonly (it has no set accessor)

// so it cannot be used as a named argument to this attribute.

public string Name

get

return name,



/1 9b 030L9ds 5GOL read-write (AL 593l set accessor)

/1 599556500, 00 90dgds 0gml 2o0mygbgdo, MMM LEbYE0sbo sGYTIbEO,

/1 G35 3049690 53 3¢05LL OMymM(3 attribute 3e0sbo.

public int Version

get

return version;

set

version = value;

public override string ToString()

string value = "Author : " + Name;

if (version != 0)

value +=" Version : " + Version.ToString();



return value;

private string name;

private int version;

[Author("Joe Programmer")]

class Account

// IsTested Attribute custom attribute-ol sGM®35 dgomby. [IsTested]

public void AddOrder(Order orderToAdd)

orders.Add(orderToAdd);

private ArrayList orders = new ArrayList();

/I AuthorAttribute o IsTestedAttribute custom attributes o6 mgo
/1 3esb%by.

// to this class.

/1 89360060 'Version' bobgerosbo 5699960l 458mygbgds .

[Author("Jane Programmer", Version = 2), IsTested()]



class Order

// add stuff here ...

class MainClass

private static bool IsMemberTested(MemberInfo member)

foreach (object attribute in member.GetCustomAttributes(true))

if (attribute is IsTested Attribute)

return true,

return false;

private static void DumpAttributes(MemberInfo member)

Console.WriteLine("Attributes for : " + member.Name);

foreach (object attribute in member.GetCustomAttributes(true))



Console.WriteLine(attribute);

public static void Main()

/1 350059430 5E®0dBHgd0 Account class-oLomgob.

DumpArttributes(typeof(Account));

/1 359059436 BHLEHOMIIMEO 9360gd0L Los.

foreach (MethodInfo method in (typeof(Account)).GetMethods())

if (IsMemberTested(method))

Console.WriteLine("({9360 {0} ¢gb&oMgdveos!”, method.Name);

else

Console.WriteLine("(9360 {0} 56155 ¢gbEo®mgdero!”, method.Name);

Console.WriteLine();

/] 350m543L 5@GH®0dmEgdo Order class-oLomgol.

DumpAttributes(typeof(Order));



// 358025930 5@©0dEH9d0 Fgm©IdoLamgol  Order class-do.

foreach (MethodInfo method in (typeof(Order)).GetMethods())

if (IsMemberTested(method))

Console.WriteLine("{9360 {0} ¢gb&oMgdoeos!”, method.Name);

else

Console.WriteLine("{9360 {0} 5655 ¢gbGHotgdmero!”, method.Name);

Console.WriteLine();



4. L00dMEMYOOL 350M36MDS
//Copyright (C) Microsoft Corporation. g4ggws o390 OG0,
// tokens.cs
using System;
/1 353bsMmm Fgladargdgeo 3Oma®Madsdo System.Collection namespace-ob
/1 59mygbgds.
using System.Collections;
/1 358m35:3bs0mo Tokens class, Hmam@3 IEnumerable-ob 3g3wsbo:

public class Tokens : IEnumerable

/] 899m@3593L LEH®OJMBMEO B30l 9HMYIEBMI0Egd0s6o dsbogo
private string[] elements;

Tokens(string source, char[] delimiters)

/1 350535J30Mm LGHMoJmbo LoddMEME:

elements = source.Split(delimiters);

// IEnumerable Interface-ols ®95¢00%s30s:
// GetEnumerator() 8900m@obl 353m3bogds,
/' H0IgeoE dmombmgzgds IEnumerable-obomgol

public IEnumerator GetEnumerator()



return new TokenEnumerator(this);

/] 96mOE09wgdL IEnumerator interface-U:

private class TokenEnumerator : IEnumerator

private int position = -1;

private Tokens t;

public TokenEnumerator(Tokens t)

this.t = t;

/I MoveNext 990l 250m3bogds, ®mdgwog Imombmgzgds

IEnumerator -obomgob:

public bool MoveNext()

if (position < t.elements.Length - 1)

position++;

return true;

else

/!



return false;

/I Reset 39000l 59m3bogds, HmIgeos dmombmgzgds

// ITEnumerator-olomgol:

public void Reset()

position = -1;

/I Current m30Lgd0L g59m3Ebsgds, G®MIgEr0E IMombM3gds

// ITEnumerator-obogol:

public object Current

get

return t.elements[position];

/1 508dMEMmgdoL GHILEGMYOS

static void Main()



/1 508dMEMmgdol BHLEMYOS LEAGOJMbOL LOTdIMEWMIdSE sbEghoom:
Tokens f = new Tokens("gliss 300500 {gM0W0 3OMYM5Ts.",

new char[] {','-'});

foreach (string item in f)

Console.WriteLine(item);



5. LBEHOMIGHMOIOOL 350mygbgds
//Copyright (C) Microsoft Corporation. g4ggws ©g3egds @G0,
// structl.cs
using System;

struct SimpleStruct

private int xval;

public int X

get

return xval;

set

if (value < 100)

xval = value;

public void DisplayX()

Console. WriteLine("@s35bbmg®Mqdmeo 360d369emds: {0}", xval);



class TestClass

public static void Main()

SimpleStruct ss = new SimpleStruct();

ss.X =5;

ss.DisplayX();



6. ®30L90900L 250my9gbgds
//Copyright (C) Microsoft Corporation. g4ggws o390 OG0,
// person.cs
using System;

class Person

private string myName ="N/A";

private int myAge = 0;

// string o030l m30Lgd0L godmEbogds

public string Name

get

return myName;

set

myName = value;

// int 3o3ob m30LgdoL 353m3Ebogds:

public int Age



get

return myAge;

set

myAge = value;

public override string ToString()

return "Name =" + Name + ", Age =" + Age;

public static void Main()

Console. WriteLine("950#030 030L90900");

/1 sbs¢o md0ggEHob 99Jdbs

Person person = new Person();

// name s age 3609369¢™d9d0L 25dMEHobs
Console.WriteLine("Person details - {0}", person);

// person md0gdGHob 3609369 mdol aygbgds



person.Name = "Joe";

person.Age = 99;

Console. WriteLine("30636900l g@owqgdo - {0}", person);
/ Age goligdols 360dgbganmdols gobmws

person.Age +=1;

Console. WriteLine("306t36900l g@swwgdo - {0}", person);



7.  0506009Jb06M9degd0l 353mygbgds
//Copyright (C) Microsoft Corporation. g4ggws o390 OG0,
// indexer.cs
/1 s6ymB9bBHgdo: indexer.txt
using System;
using System.IO;
// Class, ©™39wo3 229olbImdL o dobogby 3 Mok, Mmomgml ol ogml dso@gdol
// 3sbogo

public class FileByteArray

Stream stream;

public FileByteArray(string fileName)

stream = new FileStream(fileName, FileMode.Open);

// 55350006 obM3s

public void Close()

stream.Close();

stream = null;

// 3s0@9dbocMgdgero read/write {jzomIolomzol goowby.



public byte this[long index]

/1 350&0b fozombas offset index-bg s JoLO dMBIOS

get

byte[] buffer = new byte[1];
stream.Seek(index, SeekOrigin.Begin);
stream.Read(buffer, 0, 1);

return buffer[0];

/1 350&0b BsfigMs offset index-do s Jolo LdONBYDdS.

set

byte[] buffer = new byte[1] {value};

stream.Seek(index, SeekOrigin.Begin);

stream. Write(buffer, 0, 1);

/1 35000l LogMdoL BoIdS.

public long Length

get



return stream.Seek(0, SeekOrigin.End);

// FileByteArray class-ols ogdmbl@®msgos.
/1 5080 3503H9d0L FGOOHMBYd..

public class Reverse

public static void Main(String[] args)

/1 563963900l 5OLYdIMOOL FgdmAgds.

if (args.Length I= 1)

Console. WriteLine("35dmygbgds : Indexer <filename>");

return;

/1 B50@0l 5®LYdMBOL Fgdmfdgds.

if (!System.IO.File.Exists(args[0]))

Console.WriteLine("gsoqo " + args[0] + " 396 0303bs.");

return,



FileByteArray file = new FileByteArray(args[0]);
long len = file.Length;

for (longi=0;i< len/2; ++i)

byte t;
/1 8936006mm, G "file" 33s@0 0dsbgdl
/1 350b609dLotMgdgel FileByteStream 3arslido, ®mdgeos fgOl 35039dL Boogrdo.
t = file[i];
file[i] = file[len -1 - 1];

file[len-i-1]=1t;

file.Close();



8.  ©Iw9a5EHgoO0oL g359mygbgds

//Copyright (C) Microsoft Corporation. 4390 ©53¢0gdd IGLI0S.
// bookstore.cs

using System;

/1 33bgdoL LodMageng F0abgdol Lafymdol oLEdTsgz9ds.

namespace Bookstore

using System.Collections;
/1 50596L Hogabl foabgdol bosdo:

public struct Book

public string Title; /1 §oabol Lomom®o
public string Author;  // bbgs foabo
public decimal Price; /1 Hogbol Bslo
public bool Paperback;

public Book(string title, string author, decimal price, bool paperBack)

Title = title;
Author = author;
Price = price;

Paperback = paperBack;



/l delegate-ols 50m3bsgds §ogbol slvd«dsgzgdws.
public delegate void ProcessBookDelegate(Book book);
/1 §0bgd0lL dmbsggdms 3B

public class BookDB

/1 §02b6900L Los Bmbsigdoms d5BsTo.
ArrayList list = new ArrayList();
/1 35580 {joabob Bsds@gds

public void AddBook(string title, string author, decimal price, bool paperBack)

list. Add(new Book(title, author, price, paperBack));

/I delegate-l g59mdsbgds Fogabol sladw)dsgzgders©

public void ProcessPaperbackBooks(ProcessBookDelegate processBook)

foreach (Book b in list)

if (b.Paperback)

/1 ©9g3oGOL 250mdsbgds

processBook(b);



//" Bookstore 3e0sbols 353myggbgds

namespace BookTestClient

using Bookstore;

// Class §ogbgdol bogOomm @ bdwgsEm gGoligdobomzol

class PriceTotaller

int countBooks = 0;

decimal priceBooks = 0.0m;

internal void AddBookToTotal(Book book)

countBooks += 1;

priceBooks += book.Price;

internal decimal AveragePrice()

return priceBooks / countBooks;



/1 303b0 §ogbgdol dmba3gdms 35Ol GHgLEGHOMYOOLM30L.

class Test

/1 §ogbol LemsMMOL d5dmEbs.

static void PrintTitle(Book b)

Console.WriteLine(" {0}", b.Title);

/1 53 0fiy9gds godmmazws.

static void Main()

BookDB bookDB = new BookDB();

/1 8cB5390m5 350l 060(305¢0BsE0s

AddBooks(bookDB);

/1 §026900L bodswMmxdOL AsdmEsbs

Console.WriteLine("Paperback Book Titles:");

/1 sbogno delegate md0gd@ob 99Jdbs, HmIgerog 3038060900
// Test.PrintTitle 9900m©Q0sb.

bookDB.ProcessPaperbackBooks(new ProcessBookDelegate(PrintTitle));

/1 6d0yg0560 §oabgdol Lsdmswm goliol Jowgds Jme0sbo Bsbol
/1 20099 Eob 353mygbgdom

PriceTotaller totaller = new PriceTotaller();



/] 9550 ©ggasEH0 Mmd0gdEHOL dgddbs

bookDB.ProcessPaperbackBooks(new ProcessBookDelegate(totaller. AddBookToTotal));
Console.WriteLine("Average Paperback Book Price: ${0:#.##}",

totaller.AveragePrice());

/1 §ogbgdol dmbszgdms 05Bol 060305 0BE0S )BMYOIODO LoBgbE™
/1 §ogabgdom

static void AddBooks(BookDB bookDB

bookDB.AddBook("C @s360Hmy0sdqdol gbs",

"Brian W. Kernighan and Dennis M. Ritchie", 19.95m, true);
bookDB.AddBook("The Unicode Standard 2.0",

"The Unicode Consortium", 39.95m, true);
bookDB.AddBook("The MS-DOS Encyclopedia",

"Ray Duncan", 129.95m, false);
bookDB.AddBook("Dogbert's Clues for the Clueless",

"Scott Adams", 12.00m, true);

int availableUnits;

if (unitsInStock == null)



availableUnits = 0;

else

availableUnits = (int)unitsInStock;



9. 39wgdo
//Copyright (C) Microsoft Corporation. g4ggmws ©M53egds ©OEI0s.
using System;
using System.Collections.Generic;
using System.Text;

namespace Yield

class Yield

public static class NumberList

/1 3go GHodol dsbogol 99Jdbs.
public static int[] ints = { 1, 2, 3,5, 8, 13, 21, 34, 55, 89, 144, 233,377 };
/] ©30Lgd0L gobloBL3Ms, HMIGEoi 50MHMBIdL Fbmem fyzow

/1 0o3bggdb.

public static IEnumerable<int> GetEven()

/13900 35BLsb3Ms Lo Y300 MOEb3xOOL oLHdGWBYdWSE

foreach (int i in ints)
if (1% 2==0)

yield return i;



/1 ©30Lgd0b 25BLaBOZMs. HMIGE03 SdMWYBbgdL dbemerme fyzow
/1 03b390U.

public static IEnumerable<int> GetOdd()

/1 39@0b 96LsB@3Ms Fbmerm 396@0 Mogbzgdol
/1 ©3b5dOHMBYdWSC.
foreach (int i in ints)
if(1%2==1)

yield return i;

static void Main(string[] args)

Il @950 GoEbggdol 3sdm@sbs.

Console. WriteLine("@wio Hobgqdo");

foreach (int i in NumberList.GetEven())
Console.WriteLine(i);

/1 §93000 GoEb39d0L QoM@ Sb..

Console.WriteLine("Odd numbers");

foreach (int i in NumberList.GetOdd())

Console.WriteLine(i);






10. 3565736900
//Copyright (C) Microsoft Corporation. y39es ©53egds IGLI0S.
// conversion.cs
using System;

struct RomanNumeral

public RomanNumeral(int value)

this.value = value;

/1 390 MHoEbzol Mmdsra 30xMYdT0 49sY306s. gl SOOL FoMsgdbol

/1 03965 ™Mo Lobgeroom RomanNumeral:

static public implicit operator RomanNumeral(int value)

return new RomanNumeral(value);

/1 355000 go0M5gdbol 3sdmEbogds RomanNumeral-sb doger Mogbgo.

static public explicit operator int(RomanNumeral roman)

return roman.value;



// RomanNumeral-@sb bE©M0ogmbs sGo3bs@O F9MdaboL godmsbowgds.

static public implicit operator string(RomanNumeral roman)

return("go®mqsgdbs xgM 5605 MgoE0bBgdMo ");

private int value;

class Test

static public void Main()

RomanNumeral numeral;

numeral = 10;

Console.WriteLine((int)numeral);
/1 bE®0gMbo© 5Mo(3bOO FoMHoJIBOL d5dMdobgds.

Console.WriteLine(numeral);
/1 365000 oM gddboL 453 dsbgds 308M0ED dmgedo s 909 FHIPO FoModdbos
// 39wosb short-do.

short s = (short)numeral;

Console.WriteLine(s);



//Copyright (C) Microsoft Corporation. y39es ©g3eg0s QIGLICN0S.

// structconversion.cs

using System;

struct RomanNumeral

public RomanNumeral(int value)

this.value = value;

static public implicit operator RomanNumeral(int value)

return new RomanNumeral(value);

static public implicit operator RomanNumeral(BinaryNumeral binary)

return new RomanNumeral((int)binary);

static public explicit operator int(RomanNumeral roman)

return roman.value;

static public implicit operator string(RomanNumeral roman)



return("Conversion not yet implemented");

private int value;

struct BinaryNumeral

public BinaryNumeral(int value)

this.value = value;

static public implicit operator BinaryNumeral(int value)

return new BinaryNumeral(value);

static public implicit operator string(BinaryNumeral binary)

return("Conversion not yet implemented");

static public explicit operator int(BinaryNumeral binary)

return(binary.value);



private int value;

class Test

static public void Main()

RomanNumeral roman;

roman = 10;

BinaryNumeral binary;

// RomanNumeral-©s6 BinaryNumeral-8o go6@sgddbols 9gl6yemgds.

binary = (BinaryNumeral)(int)roman;

// BinaryNumeral-@s6 RomanNumeral-do 456¢5gdbol dguervgangds.
roman = binary;

Console.WriteLine((int)binary);

Console.WriteLine(binary);



11. m3965@GHMmM9d0L 353G30M™M3S
//Copyright (C) Microsoft Corporation. y39es ©53egds IGLI0S.
// dbbool.cs
using System;

public struct DBBool

/' 5530 AgLadergdgeo DBBool 36033690 mdgdo.

public static readonly DBBool dbNull = new DBBool(0);

public static readonly DBBool dbFalse = new DBBool(-1);

public static readonly DBBool dbTrue = new DBBool(1);

// Private 3900, OmIgero 0bsbsgl -1, 0, 1 dbFalse, dbNull, dbTrue-
// bongob.

int value;

// Private constructor. value 356539@&®0 vbs oymU -1, 0, 96 1:

DBBool(int value)

this.value = value;

11 5653550 2565Jdbs bool-sb DBBool-do. 350slobogl true-Us

// DBBool.dbTrue-80 o false-b DBBool.dbFalse-do.

public static implicit operator DBBool(bool x)



return x? dbTrue: dbFalse;

/1 365000 go®ogddbs DBBool-sb bool-do. 0f393L goblo3rom®mgdvyen
// 890bg935L vy dIm399meo DBBool s®ol dbNull, bbgs 99000b3939930 5369bgdLs

// true 56 false-U.

public static explicit operator bool(DBBool x)

if (x.value == 0) throw new InvalidOperationException();

return x.value > 0;

/1 9930359bGH™dOL M3gMHOGMMO 50MHBgdL dbNull-U, 1) HMIgE0d) M39M6O
/l 560b dbNull, bbgs 990mbg939d3d0 sd6bgdl dbTrue-b 56 dbFalse-U.

public static DBBool operator ==(DBBool x, DBBool y)

if (x.value == 0 || y.value == 0) return dbNull;

return x.value == y.value? dbTrue: dbFalse;

/1 965993035¢096EMdOL m3gMoEHMmMo 5dMbgdL dbNull-U, vy G™3gerody

/1 23965600 5ol

// dbNull, bbgs 99000b39399d0 536bgdl dbTrue-ls 56 dbFalse-U:

public static DBBool operator !=(DBBool x, DBBool y)



if (x.value == 0 || y.value == 0) return dbNull;

return x.value != y.value? dbTrue: dbFalse;

/1 ©@®a039960 MoMYmBol Mm3gMHodm®o sdMB9dL dbTrue-b, vy Mm3gMobEo sGob
// dbFalse, dbNull 0v) 0396560 560l dbNull, 56 dbFalse o>y
/1 0396560 5oL dbTrue:

public static DBBool operator !|(DBBool x)

return new DBBool(-x.value);

/] @30329600 AND m3965¢HmMo. s36019b9gdls dbFalse oy MmIgeody
/1 03965690056 560l

// dbFalse, 5369690l dbNull mv) H™3gerodg m3gMHoboo sGol dbNull, bbgs
// 998b39390380 506690l dbTrue:

public static DBBool operator &(DBBool x, DBBool y)

return new DBBool(x.value < y.value? x.value: y.value);

/1 @m30329600 OR m396Ho@™m®0 5060H1bgdL dbTrue-b, mvy OHMIgerodg m39Msboo

// 560

// dbTrue; 53619b9gdl dbNull-l, 09 HMIGE0dg M39M6O sHoL dbNull, bbgs



// 890»b3939030 506bgdLs

// dbFalse:

public static DBBool operator |(DBBool x, DBBool y)

return new DBBool(x.value > y.value? x.value: y.value);

/1 5 BdeIEMU true Mm3gHdoGmOmo 50MHBIdL true-Us, 1) M39MHBO sHOL

// dbTrue, false-U bbgs 99800b3939d30.

public static bool operator true(DBBool x)

return x.value > 0;

// false 3965@MMO sDGNYBIBL true-b, M¥) M3gMHbEO sG0OL

// dbFalse, false-l lbgs 89800bg939030.

public static bool operator false(DBBool x)

return x.value < 0;

/1 35600543b0b goo@zom®mgzs DBBool-qsb string-do:

public static implicit operator string(DBBool x)

return x.value > 0 ? "dbTrue"



: x.value < 0 ? "dbFalse"

: "dbNull";

// Object.Equals(object 0) method-ol 35@o35M3s.

public override bool Equals(object o)

try

return (bool) (this == (DBBool) o);

catch

return false;

// Object.GetHashCode() method-ob go@sg35639:

public override int GetHashCode()

return value;

// ToString method-ol 25005%3563.

public override string ToString()



switch (value)

case -1:

return "DBBool.False";
case 0:

return "DBBool . Null";
case 1:

return "DBBool.True";
default:

throw new InvalidOperationException();

class Test

static void Main()

DBBool a, b;
a = DBBool.dbTrue;
b = DBBool.dbNull;

Console.WriteLine( "!{0} = {1}", a, la);



Console.WriteLine( "'{0} = {1}", b, !b);

Console.WriteLine( "{0} & {1} = {2}", a, b, a & b);

Console.WriteLine( "{0} | {1} = {2}", a, b, a | b);

/] true 39MoGHMMOL 350tdsbgds, H™A 3563LsbM3MMmo DBBool (33¢s@ol
/1 3900l 3609369@mds.

if (b)

Console.WriteLine("b is definitely true");
else

Console.WriteLine("b sG55 true");

using System; //Copyright (C) Microsoft Corporation. y39es ©9g3e0g0s QIGEYI0s.

// complex.cs

public struct Complex

public int real;

public int imaginary;

public Complex(int real, int imaginary)

this.real = real;

this.imaginary = imaginary;



public static Complex operator +(Complex c1, Complex c2)

return new Complex(cl.real + c2.real, cl.imaginary + c2.imaginary);

// ToString 89mMm©OoL 5sx8M35, HMA 358m30@BMm®m 3Md3wgduwmGo Mogbgo
/1 babB39e@ BmOISETo.

public override string ToString()

return(String.Format("{0} + {1}i", real, imaginary));

public static void Main()

Complex num1 = new Complex(2,3);

Complex num?2 = new Complex(3,4);

/] @60 3093gdum@o Mm3gMmeGm®ol (numl s num?2) Esds@gds
/1 350053306000w)o plus m39MoEGHMOHOm

Complex sum = numl + num?2;

/1 ©03b3900L ©od9F35 s X530 F9RSGwo ToString dgmmob
// 359mygbgdom
Console. WriteLine("30639¢w0 3033wwgdum®o Mogbgo: {0}",numl);

Console.WriteLine("dgm®g 3033egdumeo Gogbgo: {0}",num?2);



Console. WriteLine("m®o Gogbgol xsdo: {0}",sum);



12. nul ¢o03g%0

//Copyright (C) Microsoft Corporation. y39cs ©g3egds IGLI0S.
using System;

class NullableOperator

static int? GetNullableInt()

return null;

static string GetStringValue()

return null;

static void Main()

/1 77 m39MH5GMOOL FoQd0MO.

int? x = null;

/1'y = x, §0bss0d9 9900b393590 x 560 byero s 8sdob y =-1.

inty=x77-1;

Console.WriteLine("y == " + y);

int i = GetNullableInt() ?? default(int);



Console.WriteLine("i == " +i);

/1 7?7 350049496905 530Mgm39 (H0390Dg 0dN0MYdGO
string s = GetStringValue();

/1 358030&9bmm s-0b 36093690Mds, v 56 5GOL Bryaro. 1v) boyenos, Isdob
/1 359m30¢)9bmm "Unspecified".

Console.WriteLine("s = {0}", s ?? "null");

//Copyright (C) Microsoft Corporation. y39es ©53egds ©IGLI0S.
using System;

class NullableBoxing

static void Main()

int? a;

object oa;

// Assigns a to Nullable<int> (value = default(int),
// hasValue = false).

a =null;

// 803560Fmo o0a-ls 6o (Moasbsg x==null), 5H5dmJLoMJdVIO
/] dmgewo "int?".

oa = Console.WriteLine("Testing 'a' and 'boxed a' for null...");



/1 6M3603369md0sbo 33wsgdo dgodangds 9935sMmm boels.

if (a == null)

Console.WriteLine(" a == null");

if (0oa == null)

Console.WriteLine(" oa == null");

Console.WriteLine("Unboxing a nullable type...");

int? b = 10;

object ob = b;

int? unBoxedB = (int?)ob;

Console.WriteLine(" b={0}, unBoxedB={0}", b, unBoxedB);
int? unBoxedA = (int?)oa;

if (oa == null && unBoxedA == null)

Console.WriteLine(" a o unBoxedA 56056 null");

Console. WriteLine("Attempting to unbox into non-nullable type...");

try



int unBoxedA2 = (int)oa;

catch (Exception e)

Console.WriteLine(" {0}", e.Message);

//Copyright (C) Microsoft Corporation. y39es ©53egds IGI0S.

using System;

class NullableBasics

static void DisplayValue(int? num)

if (num.HasValue == true)

Console.WriteLine("num =" + num);

else

Console.WriteLine("num = null");



// num.Value-U 358msggl InvalidOperationException, 0o

// num.HasValue 560l false

try

Console.WriteLine("value = {0}", num.Value);

catch (InvalidOperationException e)

Console.WriteLine(e.Message);

static void Main()

DisplayValue(1);

DisplayValue(null);



13. 303¢omm93900

//Copyright (C) Microsoft Corporation. g4ggmws ©M53egds ©OEI0s.

// FunctionClient.cs

// 8900965 /reference:DigitCounter.dll;Factorial.dll-oom

/] 9699963 9d0: 3 5 10

using System;

/1 8990090 using 0MgdEH035 bol ¢o3gdl 3sblsbrztvwl 13wbdso9ddo.
using Functions;

class FunctionClient

public static void Main(string[] args)

Console.WriteLine("Function Client");

if (args.Length ==0)

Console.WriteLine("Usage: FunctionTest ... ");

return;

for (inti=0;1i < args.Length; i++)

int num = Int32.Parse(args[i]);



Console.WriteLine(

"The Digit Count for String [{0}] is [{1}]",

args|i],

// NumberOfDigits static 39mm@ob g59mdsbgds

// DigitCount class-80:

DigitCount.NumberOfDigits(args[i]));
Console.WriteLine(

"The Factorial for [{0}] is [{1}]",

num,

// 0dsbgdL Calc static dgormU Factorial class-0qob:

Factorial.Calc(num) );

//Copyright (C) Microsoft Corporation. y39es ©53egds IGLI0S.

// Factorial.cs

using System;

// namespaceols o9m3bsgds. ™J396 230MYd50 FgnMNMm NJ3960 dodwommy39d0
/] 530560 namespace-ols dgloGggzobo obg, Gmd NET runtime-0s 99dermls

/1 565 BoGH30Hmmb 3emsligdo.

namespace Functions



public class Factorial

// "Calc" static 9900M©O 030l BogEMMoserol 3609369wMmdsl Jofimogdwyero
// 83gobsmgzob.

public static int Calc(int 1)

return((i<=1)?1: (i * Calc(i-1)));

//Copyright (C) Microsoft Corporation. 439s ©g3egds IGLI0S.
// DigitCounter.cs

// /target:library-om 308300006905

using System;

namespace Functions

public class DigitCount

// NumberOfDigits static 3900m©0 0030l 0BOHIOOL Mom©IbMdsL

/1 350053991 LGH®ogmbdo

public static int NumberOfDigits(string theString)



int count = 0;

for (inti=0;1i < theString.Length; i++)

if ( Char.IsDigit(theString[i]) )

count++;

return count;



14. 3bsgo 0b@ghgagolo

//Copyright (C) Microsoft Corporation. y39es ©53egds IGLI0S.
// explicitl.cs

interface IDimensions

float Length();

float Width();

class Box : IDimensions

float lengthInches;

float widthInches;

public Box(float length, float width)

lengthInches = length;

widthInches = width;

float IDimensions.Length()

return lengthInches;



float IDimensions. Width()

return widthInches;

public static void Main()

// "myBox"0b@&965390L0b godmsbowgde:

Box myBox = new Box(30.0f, 20.0f);

// "myDimensions"ob¢&g®gg0Lol asd3mabogds:

IDimensions myDimensions = (IDimensions) myBox;

// box-0b gobBmIoErgdol ©sd9Fo3o:

/* The following commented lines would produce compilation
errors because they try to access an explicitly implemented
interface member from a class instance: */

System.Console. WriteLine("bog®dq: {0}", myBox.Length());

System.Console. WriteLine("bogsbg: {0}", myBox.Width());

/* Print out the dimensions of the box by calling the methods
from an instance of the interface: */

System.Console.WriteLine("boga®dg: {0}", myDimensions.Length());

System.Console. WriteLine("bogsbg: {0}", myDimensions. Width());



//Copyright (C) Microsoft Corporation. 439es ©g3¢0gds IGLI0S.
// explicit2.cs
/1 063@olMo 9O gdol 0bEHgHEBgoLboL 3sdm3Ebogds:

interface IEnglishDimensions

float Length();

float Width();

// 839¢H003790 9e9w99d0L 06EHgHBJoLOL godmbowgde:

interface IMetricDimensions

float Length();

float Width();

/1 3€0obob 350mEbogds, HMIWYOOEG SbMM30IgdIE ™M 0bEHgHFBgoLL:
// IEnglishDimensions s IMetricDimensions:

class Box : IEnglishDimensions, IMetricDimensions

float lengthInches;
float widthInches;

public Box(float length, float width)



lengthInches = length;

widthInches = width;

// IEnglishDimensions-ob 936930l (3650050 ©)95¢00bs30s:

float IEnglishDimensions.Length()

return lengthInches;

float IEnglishDimensions. Width()

return widthInches;

// IMetricDimensions-oU {}936900L b5 ©g5c0bsE0s:

float IMetricDimensions.Length()

return lengthInches * 2.54f;

float IMetricDimensions. Width()

return widthInches * 2.54f;



public static void Main()

// "myBox"md09d &0l godmEbowgde:
Box myBox = new Box(30.0f, 20.0f);

/1 0600 gHmgegdol 0bEgHBgoLOL Asdm3boGds:
IEnglishDimensions eDimensions = (IEnglishDimensions) myBox;

/1 39@H®03990 9Mmgegdol 06@gMH53goLoL 3sdm3Ebogds

IMetricDimensions mDimensions = (IMetricDimensions) myBox;

/1 396BM30Egdgd0lL ©sd9F3s 0byolv gMmgmegddo
System.Console.WriteLine("Length(in): {0}", eDimensions.Length());

System.Console. WriteLine("Width (in): {0}", eDimensions. Width());
/1 356%MI0gd9d0L ©sd9Fw3s 0byEolKM gOHMgErgdTo:
System.Console. WriteLine("Length(cm): {0}", mDimensions.Length());

System.Console. WriteLine("Width (cm): {0}", mDimensions. Width());



15. bmdowgdgdo
//Copyright (C) Microsoft Corporation. y39es ©53egds IGLI0S.
// eventsl.cs
using System;

namespace MyCollections

using System.Collections;

/I A delegate type for hooking up change notifications.

public delegate void ChangedEventHandler(object sender, EventArgs e);

/1 303, O@IgEog 98smdl ArrayList-ol dbgogLo, dog®sad s3Bogb0l
/1 6M30gdol 9EHYmd0bdYdL, MMEs bos 0(33¢gdS

public class ListWithChangedEvent: ArrayList

/1 bmdorgds, HGMmIYEoE 3erogb@Hgdl 99vdw0sm 35dmoygbmb, Mmd 0gyzbgb
//06@mGI0MdMo, GmiEs Lool gergdgb@gdo 0E3Ewgds

public event ChangedEventHandler Changed;

/1 89330000 bmFogdol 353mdsbgds, Hmas Los 033wgds

protected virtual void OnChanged(EventArgs e)

if (Changed != null)

Changed(this, e);



/1 BM3096MH®M0 FgMmEIO0L FoOIBRMZ5, HMIYmSE d929dwosm d9335¢mb bos

public override int Add(object value)

int i = base.Add(value);

OnChanged(EventArgs.Empty);

return i;

public override void Clear()

base.Clear();

OnChanged(EventArgs.Empty);

public override object this[int index]

set

base[index] = value;

OnChanged(EventArgs.Empty);



namespace TestEvents

using MyCollections;

class EventListener

private ListWithChangedEvent List;

public EventListener(List WithChangedEvent list)

List = list;

/1 89330 bmdorgdsl sgods@mo "ListChanged" bLosdo

List.Changed += new ChangedEventHandler(ListChanged);

/1 9b 890990 0gmb 45803dobgdwgeno, Hrmas Los 0(33egds

private void ListChanged(object sender, EventArgs e)

Console. WriteLine("9l godm0dobgds, Mo bomdowgds 4oolgmol.");

public void Detach()

// 5M30gdolL ImE0gds s ool Fadws

List.Changed -= new ChangedEventHandler(ListChanged);



List = null;

class Test

// ListWithChangedEvent 3asbol ¢gb&oMgds.

public static void Main()

/1 5bsewo ool 3gddbo.
ListWithChangedEvent list = new List WithChangedEvent();
/1 3&0sbols 9gdbs, GmAgeos MLIgbL ool dgigerol bEmdowgds.

/1 505%BY 9e99963)0L 5ToEHJOS S SFMYWIOS
EventListener listener = new EventListener(list);
/1 9630990l ©s0s3gds s 53Mygds LOOWL.
list.Add("item 1");
list.Clear();

listener.Detach();

//Copyright (C) Microsoft Corporation. y3ges ©g3egds IGLI0S.

// events2.cs



using System;

namespace MyCollections

using System.Collections;
/1 3€03b0, GMBgeoE 849850mdL ArrayList-ob bgogLo, oa®sad 53 Bogb0L
/1 6M30gdol d9EHYmd0bIdL, Mm3s Los 0E33Egds

public class ListWithChangedEvent: ArrayList

/1 6M30¢gds, HMIY0oE 3¢09bEJdds G90dwgds 49dm0oygbmb 9@ mdobgdols
/1 30L5¢9d5©, OHM35 Lool gergdgbGgdo 033w Yds.

public event EventHandler Changed;

/1 893300 bomdomgdol godmdobgds, HmEs Los 033wgds.

protected virtual void OnChanged(EventArgs e)

if (Changed != null)

Changed(this,e);

/1 Bmy309Mm:m0 3900MPOL J5sBM35, MHMIgdLss 99vderosm bools 9g33as

public override int Add(object value)

int i = base.Add(value);

OnChanged(EventArgs.Empty);



return i;

public override void Clear()

base.Clear();

OnChanged(EventArgs.Empty);

public override object this[int index]

{
set
{
base[index] = value;
OnChanged(EventArgs.Empty);
}
}
}

namespace TestEvents

using MyCollections;

class EventListener



private ListWithChangedEvent List;

public EventListener(ListWithChangedEvent list)

List = list;

/l ©9373s@mo "ListChanged" d933wr0bomdomqgdsts "List"-bg:

List.Changed += new EventHandler(ListChanged);

/1 9 35000dobgds y39eyob, Losa bos 9goE3wgds:

private void ListChanged(object sender, EventArgs e)

Console.WriteLine("gl go30m0dobgds H™mEs bomdowgds goolgz®mob.");

public void Detach()

// 5™30gd0L TGS s LOOL 5TMYYOS:

List.Changed -= new EventHandler(ListChanged);

List = null;

class Test

// ListWithChangedEvent 3¢05b0U ¢gL@oMgods:



public static void Main()

/1 sbsoo ool d9Jadbeo:

ListWithChangedEvent list = new List WithChangedEvent();

/1 3e0slob 99gdbs, GMIgeroa dmwlidgbl Lool (33cr0wgdol bEmdomgdal:
EventListener listener = new EventListener(list);

/1 960gmgdoL 5953 g s 5dMYYds LooL:

list. Add("item 1");

list.Clear();

listener.Detach();



16. d63dsbgdsms LiModmbo

//Copyright (C) Microsoft Corporation. y39es ©53egds IGLI0S.
// cmdlinel.cs

/] 56909963 9d0: A B C

using System;

public class CommandLine

public static void Main(string|[] args)

/1 3s1030L Log®mdol dobomgdo Length mM30LgdOL d5dmygbgds.

// 8936086mm, ®m3 Length 560l dbmeomq §ozombzeo m30L9ds:

Console. WriteLine("36dsbgdsms BE®odmbols 3o6599@®gd0ob Gom@qbmds = {0},
args.Length);

for(inti = 0; i < args.Length; i++)

Console.WriteLine("Arg[{0}] = [{1}]", i, args][i]);

//Copyright (C) Microsoft Corporation. 439es ©g3egds IGLI0S.

// cmdline2.cs



/1 969996 9d0: John Paul Mary
using System;

public class CommandLine2

public static void Main(string[] args)

Console. WriteLine("36ds6gdsms LE®odmbols 356599@Mgd0b Mam@qbmds = {0},

args.Length);

foreach(string s in args)

Console.WriteLine(s);



17. 3m¢gdi0gd0
//Copyright (C) Microsoft Corporation. y39es ©53egds IGLI0S.
// tokens.cs
using System;
// System.Collections namespace 53bsmo {j300™3>0:
using System.Collections;
// Tokens 3¢0oboL 2odmboggds:

public class Tokens : [Enumerable

private string[] elements;

Tokens(string source, char[] delimiters)

/1 bE®0odmbol asMPBggs token-qddo:

elements = source.Split(delimiters);

// IEnumerable 0b¢&96ggobo:
//GetEnumerator() 39000l 259m(3b500gds dmombmggds IEnumerable-ols
// 3096

public IEnumerator GetEnumerator()

{

return new TokenEnumerator(this);



// 305 3a0alio sbm®E0gergdl IEnumerator 069 ggoll:

private class TokenEnumerator : IEnumerator

private int position = -1;

private Tokens t;

public TokenEnumerator(Tokens t)

this.t =t;

// MoveNext 99mmol 250m3bogds, byFoMms IEnumerator-obosmgob.

public bool MoveNext()

if (position < t.elements.Length - 1)

position++;

return true;

else

return false;



// Reset 39000l godmEbogds, bsFomms IEnumerator-obsmgzols:

public void Reset()

position = -1;

// 80900bsMg 130LgdoL 4odmbogds IEnumerator-olsmzgob:

public object Current

get

return t.elements[position];

// Token-gd0L s TokenEnumerator-ol ¢gb@o®gds

static void Main()

// Token-gdob &gbEo®gds LEHMoJmbol token-gds sbsfowgdom
Tokens f = new Tokens("This is a well-done program.”,

new char[] {' ',’-'});

foreach (string item in f)



Console.WriteLine(item);

//Copyright (C) Microsoft Corporation. g39es 19905 QQO(3LIE000.
// tokens2.cs

using System;

using System.Collections;

public class Tokens: IEnumerable

private string[] elements;

Tokens(string source, char[] delimiters)

elements = source.Split(delimiters);

// ITEnumerable Interface gobbmMzogangds:

public TokenEnumerator GetEnumerator()

return new TokenEnumerator(this);

IEnumerator IEnumerable.GetEnumerator()



return (IEnumerator) new TokenEnumerator(this);

/1 805 3050 sbmME0gwgdl IEnumerator 06@gMHggollL:

public class TokenEnumerator: IEnumerator

private int position = -1;
private Tokens t;

public TokenEnumerator(Tokens t)

{
this.t=t;
}
public bool MoveNext()
{

if (position < t.elements.Length - 1)

position++;

return true;

else

return false;



public void Reset()

position = -1;

public string Current

get

return t.elements[position];

object IEnumerator.Current

get

return t.elements[position];

// Token-gdol s TokenEnumerator-ob ¢gb&o®mgds



static void Main()

Tokens f = new Tokens("gls 560L 3562500 FIMOO 3OMYM5Ds.",

new char []{'",'-'});

foreach (string item in f)

Console.WriteLine(item);



18. 3o06HMmdomo dgomgdo

//Copyright (C) Microsoft Corporation. y39es ©53egds IGLI0S.
// tokens.cs

using System;

// System.Collections namespace 53bsmo {j300™3>0:

using System.Collections;

// Tokens 3¢0oboL 2odmboggds:

public class Tokens : [Enumerable

private string[] elements;

Tokens(string source, char[] delimiters)

/1 bE®0ogmbol asMPBggs token-9dsqo:

elements = source.Split(delimiters);

// IEnumerable Interface gobbm®zogargds:
//GetEnumerator() 3900m©ol g59m3bsgds, dmombmggds IEnumerable-ob
// Bog6a:

public IEnumerator GetEnumerator()

return new TokenEnumerator(this);



/] Bogs 350 sbMOE09wgdL IEnumerator 06 9mxq0LL:

private class TokenEnumerator : IEnumerator

private int position = -1;

private Tokens t;

public TokenEnumerator(Tokens t)

this.t = t;

/I MoveNext 3600™M©OoL godmEbogds, Imombmggds IEnumerator-obomgol:

public bool MoveNext()

if (position < t.elements.Length - 1)

position++;

return true;

else

return false;



/I Reset 99000l 250m3bogds, dmombmgzqds IEnumerator-olomgol:

public void Reset()

position = -1;

/I Current m30Lgdol 259mEbogds, Imombm3zqds IEnumerator-olozgol:

public object Current

get

return t.elements[position];

/I Token-gdobs s TokenEnumerator-ols ¢gl&ocmgds

static void Main()

/I Token-gdobL GgbGHo®mgds bid@Mogmbol token-gds© @sbsfowrgdoom:
Tokens f = new Tokens("gls 560l 35603500 H9OM0WO 3OMYM5Ts.",
new char[] {' ',’-'});

foreach (string item in f)



Console.WriteLine(item);

//Copyright (C) Microsoft Corporation. y39es ©g3egds IGLI0S.
// tokens2.cs

using System;

using System.Collections;

public class Tokens: IEnumerable

private string[] elements;

Tokens(string source, char[] delimiters)

elements = source.Split(delimiters);

// ITEnumerable Interface-ols 356bm®E30gegds:

public TokenEnumerator GetEnumerator()

return new TokenEnumerator(this);

IEnumerator IEnumerable.GetEnumerator()



// IEnumerable g3g®bos

return (IEnumerator) new TokenEnumerator(this);

/1 80 3050 sbmME09wgdl IEnumerator 06@gMHggolL:

public class TokenEnumerator: IEnumerator

private int position = -1;
private Tokens t;

public TokenEnumerator(Tokens t)

{
this.t = t;
}
public bool MoveNext()
{

if (position < t.elements.Length - 1)

position++;

return true,;

else



return false;

public void Reset()

position = -1;

public string Current

get{

return t.elements[position];

object IEnumerator.Current

// IEnumerator version: 5061693l md09JGHL

get

return t.elements[position];



// Token-gdobs s TokenEnumerator-ols ¢gliGo®gds

static void Main()

Tokens f = new Tokens("This is a well-done program.",
new char []{'")-'});

foreach (string item in f)

Console.WriteLine(item);

xml m3xdgb@o

//Copyright (C) Microsoft Corporation. All rights reserved.

// XMLsample.cs

// /doc:XMLsample.xml-000 30330300

using System;

/// <summary>

/// Class level summary documentation goes here.</summary>
/// <remarks>

/// Longer comments can be associated with a type or member

/// through the remarks tag</remarks>



public class SomeClass

/// <summary>

/// Store for the name property</summary>
private string myName = null;

//] <summary>

/// The class constructor. </summary>

public SomeClass()

// TODO: Add Constructor Logic here

//l <summary>

/// Name property </summary>

/// <value>

//] A value tag is used to describe the property value</value>

public string Name

get

if (myName == null )

throw new Exception("Name is null");



return myName;

/// <summary>

/// Description for SomeMethod.</summary>

/// <param name="s"> Parameter description for s goes here</param>

/// <seealso cref="String">

/l/ You can use the cref attribute on any tag to reference a type or member
/// and the compiler will check that the reference exists. </seealso>

public void SomeMethod(string s)

/// <summary>

/// Some other method. </summary>

/I <returns>

/// Return results are described through the returns tag.</returns>

/1 <seealso cref="SomeMethod(string)">

/// Notice the use of the cref attribute to reference a specific method </seealso>

public int SomeOtherMethod()

return 0;



/// <summary>

/// The entry point for the application.

/] </summary>

/// <param name="args"> A list of command line arguments</param>

public static int Main(String|[] args)

// TODO: Add code to start application here

return 0;



19. 3gMbogdo

//Copyright (C) Microsoft Corporation. y39es ©53egds IGLI0S.

// versioning.cs

// Bebsgrmbgeros CS0114.

public class MyBase

public virtual string Meth1()

return "MyBase-Meth1";

public virtual string Meth2()

return "MyBase-Meth2";

public virtual string Meth3()

return "MyBase-Meth3";

class MyDerived : MyBase



// virtual method Meth1-0l 3535635 override gobowgdo bLo@yzol
/1 359my9bgdoo:

public override string Meth1()

return "MyDerived-Meth1";

/I Meth2 306¢5¢0v96H0 3900l 3o ©sdser3s new olsmgdo Lo@yzol

/1 3500ygbgdoo:

public new string Meth2()

return "MyDerived-Meth2";

/1 650035053 56155 3580g969090 56053000560 Fologdo LoGyzs dmdg3bm
//359m3b590530, 530E M3 godmo @690 253583MmMboEgdgE0 T9¢Ymdobgds
/1360136530LEH0LOM30L, OMI gl g0MEO FBoMms3l MyBase.Meth3() 9993300069 §936UL:

public string Meth3()

return "MyDerived-Meth3";

public static void Main()

MyDerived mD = new MyDerived();



MyBase mB = (MyBase) mD;

System.Console.WriteLine(mB.Meth1());

System.Console. WriteLine(mB.Meth2());

System.Console. WriteLine(mB.Meth3());



20. ©3330%o
//Copyright (C) Microsoft Corporation. y39es ©53egds IGLI0S.
// readfile.cs
/1 308300Mgdmos: /unsafe s6md9bEgdom readfile.txt

/1 3580099gbgo gl 3OrMaE1505, ™A 503000bMm s 259Mm0EBM®m 5039 GH9JuGHeO
//8500:

using System;
using System.Runtime.InteropServices;
using System.Text;

class FileReader

const uint GENERIC_READ = 0x80000000;
const uint OPEN_EXISTING = 3;
IntPtr handle;
[DllImport("kernel32", SetLastError=true)]
static extern unsafe IntPtr CreateFile(
string FileName,
uint Desired Access,
uint ShareMode,
uint SecurityAttributes,
uint CreationDisposition,

uint FlagsAndAttributes,



int hTemplateFile);
[DllImport("kernel32", SetLastError=true)]
static extern unsafe bool ReadFile(

IntPtr hFile,

void* pBuffer,

int NumberOfBytesToRead,

int* pNumberOfBytesRead,

int Overlapped);
[DllImport("kernel32", SetLastError=true)]
static extern unsafe bool CloseHandle(

IntPtr hObject);

public bool Open(string FileName)

/1 56900 Boool 4oblbs fozombgolomgol:
handle = CreateFile(

FileName,

GENERIC_READ,

0,

0,

OPEN_EXISTING,

0,

0);



if (handle != IntPtr.Zero)
return true;
else

return false;

public unsafe int Read(byte[] buffer, int index, int count)

{
intn=0;
fixed (byte* p = buffer)
{
if ('ReadFile(handle, p + index, count, &n, 0))
return 0;
}
return n;
}
public bool Close()
{

/18500l LabgEMol EIbMZS

return CloseHandle(handle);



class Test

public static int Main(string[] args)

if (args.Length != 1)

Console.WriteLine("Usage : ReadFile <FileName>");

return 1;

if (! System.IO.File.Exists(args[0]))

Console.WriteLine("File " + args[0] + " not found.");

return 1;

byte[] buffer = new byte[128];

FileReader fr = new FileReader();

if (fr.Open(args[0]))



/1 0329@00lbdgds, H™MI 3300bwyemdo ASCII gsowl:
ASCIIEncoding Encoding = new ASCIIEncoding();
int bytesRead;

do

bytesRead = fr.Read(buffer, 0, buffer.Length);

string content = Encoding.GetString(buffer,0,bytesRead);

Console.Write("{0}", content);

while ( bytesRead > 0);

fr.Close();

return O;

else

Console.WriteLine("Failed to open requested file");

return 1;



//Copyright (C) Microsoft Corporation. y39s ©53egds IGLI0S.
// printversion.cs

// 30830qs30s /unsafe-oo:

using System;

using System.Reflection;

using System.Runtime.InteropServices;

/1 5303l 538 assembly-ol 396LoOL bmdgMUL: [assembly:AssemblyVersion("4.3.2.1")]

public class Win32Imports

[DllImport("version.dll")]

public static extern bool GetFileVersionInfo (string sFileName,
int handle, int size, byte[] infoBuffer);

[DllImport("version.dll")]

public static extern int GetFileVersionInfoSize (string sFileName,
out int handle);

// 89-3 356509@®0 - "out string pValue" - oMol 53EMI5EH)Mo //3505y3560e0 Ansi-
56 Unicode-do:

[DllImport("version.dll")]
unsafe public static extern bool VerQueryValue (byte[] pBlock,

string pSubBlock, out string pValue, out uint len);



// 9b VerQueryValue overload 560l dmbodbvycro, Gmam® g unsafe’, /G5qyobsi 0go
049690l short™-ls:

[DllImport("version.dll")]
unsafe public static extern bool VerQueryValue (byte[] pBlock,

string pSubBlock, out short *pValue, out uint len);

}
public class C
{
// Main 80mb03b)e00s, Gmyme 3 unsafe’, ©o0pobsi3 020 04gbgdl //000m0mgdergdl:
unsafe public static int Main ()
{
try
{
int handle = 0;
int size =
Win32Imports.GetFileVersionInfoSize("printversion.exe",
out handle);
if (size == 0) return -1;
byte[] buffer = new byte[size];
if ('Win32Imports.GetFileVersionInfo("printversion.exe", handle, size,
buffer))



Console.WriteLine("Failed to query file version information.");

return 1;

short *subBlock = null;
uint len = 0;

if ('Win32Imports.VerQueryValue (buffer, @"\VarFileInfo\Translation",

out subBlock, out len))

Console.WriteLine("Failed to query version information.");

return 1;

string spv = @"\StringFileInfo\" + subBlock[0].ToString("X4") +
subBlock[1].ToString("X4") + @"\ProductVersion";

byte *pVersion = null;
// Get the ProductVersion value for this program:
string versionInfo;

if (IWin32Imports.VerQueryValue (buffer, spv, out versionInfo, out
len))

Console.WriteLine("Failed to query version information.");

return 1;



Console.WriteLine ("ProductVersion == {0}", versionInfo);

catch (Exception e)

{

Console.WriteLine ("Caught unexpected exception " + e.Message);
}
return 0;

//Copyright (C) Microsoft Corporation. 439e0s vg3¢g05 QGLICN0S.
// fastcopy.cs

/ 30830s30s /unsafe-oom:

using System;

class Test

// unsafe gsb509d0 LoEYzs Lodmsgdsly 0dergzs J0dN0MYOEGdo 0943696
//959myggbgdembo 99990 dgmmgdol dogboo:

static unsafe void Copy(byte[] src, int srcIndex,

byte[] dst, int dstIndex, int count)

if (src == null || srcIndex < 0 ||

dst == null || dstIndex < 0 || count < 0)



throw new ArgumentException();

int srcLen = src.Length;
int dstLen = dst.Length;
if (srcLen - srcIndex < count ||

dstLen - dstIndex < count)

throw new ArgumentException();

/1 89900930 0bLEGH®I309d0 5530gLoMYOID src s dst mdogdEHgdOL
/1 500, 03 56 093b9b 0lobo sdMYYOIEo B30l FgaMmaz9d0l MMU:

fixed (byte* pSrc = src, pDst = dst)

byte* ps = pSrc;
byte* pd;

for (int n = 0; n < count / 4; n++)

*((int")pd) = *((int*)ps);
pd +=4;

ps +=4;



for (int n = 0; n < count % 4; n++)

*Pd — *PS;
pd++;

ps++;

static void Main(string[] args)

byte[] a = new byte[100];
byte[] b = new byte[100];
for (inti = 0; i < 100; ++i)
ali] = (byte)i;
Copy(a, 0, b, 0, 100);
Console.WriteLine("The first 10 elements are:");
for (inti=0;i< 10; ++i)
Console.Write(b[i] + " ");

Console.WriteLine("\n");



21. dsg3gd0

//Copyright (C) Microsoft Corporation. g4ggmws ©M53egds ©OEI0s.
using System;

using System.Threading;

using System.Collections;

using System.Collections.Generic;

// The thread synchronization events are encapsulated in this

// class to allow them to easily be passed to the Consumer and

// Producer classes.

public class SyncEvents

public SyncEvents()

// AutoResetEvent is used for the "new item" event because
// we want this event to reset automatically each time the
// consumer thread responds to this event.

_newltemEvent = new AutoResetEvent(false);

// ManualResetEvent is used for the "exit" event because

// we want multiple threads to respond when this event is
// signaled. If we used AutoResetEvent instead, the event

// object would revert to a non-signaled state with after



// a single thread responded, and the other thread would

// fail to terminate.

_exitThreadEvent = new ManualResetEvent(false);

// The two events are placed in a WaitHandle array as well so
// that the consumer thread can block on both events using

// the WaitAny method.

_eventArray = new WaitHandle[2];

_eventArray[0] = _newltemEvent;

_eventArray[1] = _exitThreadEvent;

// Public properties allow safe access to the events.

public EventWaitHandle ExitThreadEvent

get { return _exitThreadEvent; }

public EventWaitHandle NewItemEvent

get { return _newltemEvent; }

public WaitHandle[] EventArray

get { return _eventArray; }



private EventWaitHandle _newltemEvent;
private EventWaitHandle _exitThreadEvent;

private WaitHandle[] _eventArray;

// The Producer class asynchronously (using a worker thread)
// adds items to the queue until there are 20 items.

public class Producer

public Producer(Queue<int> q, SyncEvents e)

_queue = q;

_syncEvents = e;

public void ThreadRun()

int count = 0;
Random r = new Randomy();

while (!_syncEvents.ExitThreadEvent. WaitOne(0, false))



lock (((ICollection)_queue).SyncRoot)

while (_queue.Count < 20)

_queue.Enqueue(r.Next(0, 100));

_syncEvents.NewItemEvent.Set();

count++;

Console.WriteLine("Producer thread: produced {0} items", count);

private Queue<int> _queue;

private SyncEvents _syncEvents;

// The Consumer class uses its own worker thread to consume items
// in the queue. The Producer class notifies the Consumer class
// of new items with the NewItemEvent.

public class Consumer

public Consumer(Queue<int> g, SyncEvents e)



_queue = q;

_syncEvents = e;

public void ThreadRun()

int count = 0;

while (WaitHandle. WaitAny(_syncEvents.EventArray) = 1)

lock (((ICollection)_queue).SyncRoot)

int item = _queue.Dequeue();

count++;

Console.WriteLine("Consumer Thread: consumed {0} items", count);

private Queue<int> _queue;

private SyncEvents _syncEvents;

public class ThreadSyncSample

private static void ShowQueueContents(Queue<int> q)



// Enumerating a collection is inherently not thread-safe,

// so it is imperative that the collection be locked throughout

// the enumeration to prevent the consumer and producer threads
// from modifying the contents. (This method is called by the

// primary thread only.)

lock (((ICollection)q).SyncRoot)

foreach (intiin q)

Console.Write("{0} ", 1);

Console.WriteLine();

static void Main()

// Configure struct containing event information required
// for thread synchronization.

SyncEvents syncEvents = new SyncEvents();

// Generic Queue collection is used to store items to be

// produced and consumed. In this case 'int' is used.



Queue<int> queue = new Queue<int>();

// Create objects, one to produce items, and one to

// consume. The queue and the thread synchronization

// events are passed to both objects.
Console.WriteLine("Configuring worker threads...");

Producer producer = new Producer(queue, syncEvents);
Consumer consumer = new Consumer(queue, syncEvents);

// Create the thread objects for producer and consumer

// objects. This step does not create or launch the

// actual threads.

Thread producerThread = new Thread(producer.ThreadRun);
Thread consumerThread = new Thread(consumer.ThreadRun)
// Create and launch both threads.
Console.WriteLine("Launching producer and consumer threads...");
producerThread.Start();

consumerThread.Start();

// Let producer and consumer threads run for 10 seconds.

// Use the primary thread (the thread executing this method)
// to display the queue contents every 2.5 seconds.

for (inti=0;i< 4; i++)

Thread.Sleep(2500);



ShowQueueContents(queue);

// Signal both consumer and producer thread to terminate.

// Both threads will respond because ExitThreadEvent is a

// manual-reset event--so it stays 'set' unless explicitly reset.
Console.WriteLine("Signaling threads to terminate...");
syncEvents.ExitThreadEvent.Set();

// Use Join to block primary thread, first until the producer thread
// terminates, then until the consumer thread terminates.
Console.WriteLine("main thread waiting for threads to finish...");
producerThread.Join();

consumerThread.Join();

//Copyright (C) Microsoft Corporation. y39es ©53egds IGLI0S.
using System;
using System.Threading;

public class Worker

// This method will be called when the thread is started.

public void DoWork()



while (!_shouldStop)

Console. WriteLine("worker thread: working...");

Console.WriteLine("worker thread: terminating gracefully.");

public void RequestStop()

_shouldStop = true;

// Volatile is used as hint to the compiler that this data

// member will be accessed by multiple threads.

private volatile bool _shouldStop;

public class WorkerThreadExample

static void Main()

// Create the thread object. This does not start the thread.

Worker workerObject = new Worker();

Thread workerThread = new Thread(workerObject. DoWork);



// Start the worker thread.

workerThread.Start();

Console.WriteLine("main thread: Starting worker thread...");
// Loop until worker thread activates.

while (lworkerThread.IsAlive);

// Put the main thread to sleep for 1 millisecond to
// allow the worker thread to do some work:
Thread.Sleep(1);

// Request that the worker thread stop itself:
workerObject.RequestStop();

// Use the Join method to block the current thread
// until the object's thread terminates.
workerThread.Join();

Console.WriteLine("main thread: Worker thread has terminated.");

//Copyright (C) Microsoft Corporation. 4ggms 539 OG0,
using System;

using System.Threading;

// The Fibonacci class provides an interface for using an auxiliary

// thread to perform the lengthy Fibonacci(N) calculation.

// N is provided to the Fibonacci constructor, along with an



// event that the object signals when the operation is complete.
// The result can then be retrieved with the FibOfN property.

public class Fibonacci

public Fibonacci(int n, ManualResetEvent doneEvent)

_n=1n;

_doneEvent = doneEvent;

// Wrapper 3900m©0 d533900L 9OH00MdC0Mmd0L 459mygbgdolomgob.

public void ThreadPoolCallback(Object threadContext)

int threadIndex = (int)threadContext;
Console.WriteLine("thread {0} started...", threadIndex);

_fibOfN = Calculate(_n);

Console.WriteLine("thread {0} result calculated...", threadIndex);

_doneEvent.Set();

/1 69316B0w0o 3900MEO, HMIYGE0E 030l BodMmbsbol d9-n-9 Gosbgl.

public int Calculate(int n)

if (n <= 1)



return n;

else

return Calculate(n - 1) + Calculate(n - 2);

public int N { get { return _n; } }

private int _n;

public int FibOfN { get { return _fibOfN; } }
private int _fibOfN;

ManualResetEvent _doneEvent;

public class ThreadPoolExample

static void Main()

const int FibonacciCalculations = 10;

// 4m39eo Fibonacci md0gd@obom3zol 259m0yggbgds momm bomdowgds:

ManualResetEvent[] doneEvents = new ManualResetEvent[FibonacciCalculations];

Fibonacci[] fibArray = new Fibonacci[FibonacciCalculations];



Random r = new Random();
/1 3589d0L 99gdbs s 458390 ThreadPool-ob godmygbgdoo:
Console.WriteLine("launching {0} tasks...", FibonacciCalculations);

for (int i = 0; i < FibonacciCalculations; i++)

doneEvents[i] = new ManualResetEvent(false);
Fibonacci f = new Fibonacci(r.Next(20,40), doneEvents[i]);
fibArray[i] = f;

ThreadPool.QueueUserWorkItem(f. ThreadPoolCallback, 1);

/1 9™ gds Y39s dox3L pool-30 godmbsmzugErs...

WaitHandle.WaitAll(doneEvents);
Console.WriteLine("Calculations complete.");

/1 890093900L 350mBsbs...

for (int i= 0; i<FibonacciCalculations; i++)

Fibonacci f = fibArrayl[i];

Console.WriteLine("Fibonacci({0}) = {1}", f.N, f.FibOfN);



22. MsgOHmbmgds

//Copyright (C) Microsoft Corporation. g4ggmws ©M53egds ©OEI0s.
// ImperativeSecurity.cs

using System;

using System.Security;

using System.Security.Permissions;

using System.Runtime.InteropServices;

class NativeMethods

/1 9b 560b 350530 3MO. 53 IJgOMPOL gl gds dmombmgl  UnmanagedCode
/12965836mbMgdol 6gdsMmM3sL. 58 BydsMMZ0L 6Ty 59 8g0MPOL oM dsbgdOL (3005
//990m0§393L Security 256bs30MgOMe G9dmnbgzggzel.

[DllImport("msvert.dll")]
public static extern int puts(string str);
[DllImport("msvert.dll")]

internal static extern int _flushall();

class MainClass

private static void CallUnmanagedCodeWithoutPermission()

// 89499600 MLsgmmbm {j3comdol md09gd@EHo,Hma s0fgmo> UnmanagedCode



/1 Bgdsrmgo:
SecurityPermission perm =
new SecurityPermission(SecurityPermissionFlag.UnmanagedCode);
/1 5363ds5ego> UnmanagedCode.
/1 63doliBogMo IgmmEl, MM 3sdmodsbgds 53 dsgdo 59360dswgds (3mads
/1 #9056Om53 30DY.
// Even though the CallUnmanagedCodeWithPermission method
// is called from a stack frame that already
// calls Assert for unmanaged code, you still cannot call native
// code. Because you use Deny here, the permission gets
// overwritten.

perm.Deny();

try

Console. WriteLine("3s®0530 302000L 259mdobgdols 35 6gds®mm3z0l go69dg.");
NativeMethods.puts("Hello World!");

NativeMethods._flushall();

Console. WriteLine("359mdsbgd«er 0dbs «956:0530 300 6gdsemgol 45¢991.");

catch (SecurityException)



Console. WriteLine(" s 3900 0dbs Security Exception 935600530 3m@ob
2580 dobgdol 3000 EO™L.");

private static void CallUnmanagedCodeWithPermission()

// 899996000 MBsgOmMbmgdol BgdsmM3z0L Md0YIEH0, Mmd seofigmmo
//UnmanagedCode 6gds®mngs:

SecurityPermission perm =
new SecurityPermission(SecurityPermissionFlag.UnmanagedCode);
// 8950390 3943 v 565 MBsMmM03 3DBY f3a™dol bgdobmgs.
/] w9 d396 565 39930 MFsMr53 3MDBY i3m0l bxdsM™MZs, 35306 gl 45dMdobgds
/1 359m0fj393L SecurityExcept

perm.Assert();

try

Console. WriteLine("vdo6 3930 300000L 259mdsbgdols 39 bgds@mgom.");
NativeMethods.puts("Hello World!");
NativeMethods._flushall();

Console. WriteLine("590dsbgdwen 0465 9356300530 3m@o bgdsdmzom.");

catch (SecurityException)



Console.WriteLine("Security gsbl53290060939o d900mb3z930L ©s3gMo ©dserms30
300U 259mdobgdols 30l EOML.");

public static void Main()

/1 9l 89000 M30Mb 4530dsbgdl MBsgO™MbMgdol BxdsMm3z0L 53R ozl
/] 99956530 3mEOLIMZ0L, HMIGEOG 39IBIMZL Assert 5xdsOMZoLd bBgzoL BMHgoddo.
SecurityPermission perm = new
SecurityPermission(SecurityPermissionFlag.UnmanagedCode);
perm.Assert();

CallUnmanagedCode WithoutPermission();

/1 9b 890MEO M3000Mb 45900d5HgOL LsRMMbMYdOL bgdsM™MZsl Bs@msgz0 //
3MOLOM3Z0L, HMIJEOG 39IRBIMZL 530Mdoengsl 53 big30L BMYoddo.

perm.Deny();

CallUnmanagedCodeWithPermission();



//Copyright (C) Microsoft Corporation. y39es ©953egds QO(3£IL00.
// DeclarativeSecurity.cs

using System;

using System.Security;

using System.Security.Permissions;

using System.Runtime.InteropServices;

class NativeMethods

/1 9 560b ¥9856100530 3MOL FodMdsbgds. 59 dgmmol JguBregds dmombmal

// UnmanagedCode ¢isg3®mbmgdol 63ds®mmgsl. 58 9900m@ol 259mdsbgdols 3s Byds®mgol
/1 3569989 25800393 security permission-b gobU0300M9dM d9dmbgz939L.

[DllImport("msvert.dll")]
public static extern int puts(string str);
[DllImport("msvert.dll")]

internal static extern int _flushall();

class MainClass

// 58 8900 bHg 80830 MLsBOPHBMYOOL BYdsOMZs godmofjgg3l UnmanagedCode
/1 6305O™M30L 530d5¢35L 53 IgNMPOL sIM03MYd53Y: 6xdsM™MZs 0g6gdS A9 IRMEO
[SecurityPermission(SecurityAction.Deny, Flags =

SecurityPermissionFlag.UnmanagedCode)]



private static void CallUnmanagedCode WithoutPermission()

try

Console. WriteLine(""3s00530 302000l 25903dobgdols 35 69dsmm30l goc9gdy.");
NativeMethods.puts("Hello World!");
NativeMethods._flushall();

Console. WriteLine("353mdsobgd«e» 0gbs «856:07530 302000 6gdsG30L 356981.");

catch (SecurityException)

Console. WriteLine("©s3960¢ 0dbs mlsg®mbmgdol sd©3g3ob obls3mm®mgdmwo
99000b3935 13500530 3MOL 453Mmdobgdol 4sdm.");

/1 58 39 Bg 308390 MLOFODBMYOOL 6gdsOMZs 50d)egdl Fglierargdsls
/1 8950mf3mb 13560100530 3oL BdsM™MZ, OMES g F9JNMEO 25dM0dsbgds. vy

/1 35808dsbgdgls 565 5d3L ©FoM0530 3MOL 6735010035, B5F0b godmdsbgds 3s8tm0dw)ds39dL
/1 35BL3MEOOM Fgdmbgg3sL.

[SecurityPermission(SecurityAction.Assert, Flags =
SecurityPermissionFlag.UnmanagedCode)]

private static void CallUnmanagedCode WithPermission()



try

Console. WriteLine(""3sG0530 302000l 69356003000 58mdobgdol (3009.");
NativeMethods.puts("Hello World!");
NativeMethods._flushall();

Console.WriteLine("23s03530 30 35d0dsbgdwmer 0dbs bgdsGmzom.");

catch (SecurityException)

Console. WriteLine("©50306s 35bb039m@Mgdmwo d900b3939, HMIGE03 OMdOS
856530 300L 35dMdobgdsl. ");

public static void Main()

SecurityPermission perm = new
SecurityPermission(SecurityPermissionFlag.UnmanagedCode);

perm.Assert();

CallUnmanagedCodeWithoutPermission();

perm.Deny();

CallUnmanagedCode WithPermission();



//Copyright (C) Microsoft Corporation. 439as ©53egds ©IGIW0S.
// SuppressSecurity.cs

using System;

using System.Security;

using System.Security.Permissions;

using System.Runtime.InteropServices;

class NativeMethods

/1 9l 560L B30 3:OL F5TMAsbgds. 53 FgmmEOL FguMEgds IMOoMbMZL
/1 9856300530 3020 FLOgdOL 5gdsMMZOL. 53 5gdMMZ0L oMgdg 4odmdabgdols 3005
/1 35800§393L 456L53MNOYd Fgdmbggzol.

[SuppressUnmanagedCodeSecurityAttribute()]

[DllImport("msvert.dll")]

internal static extern int puts(string str);

[SuppressUnmanagedCodeSecurity Attribute()]

[DllImport("msvcrt.dll")]

internal static extern int _flushall();

class MainClass



[SecurityPermission(SecurityAction.Deny, Flags =
SecurityPermissionFlag.UnmanagedCode)]

private static void CallUnmanagedCode WithoutPermission()

try

UIPermission uiPermission =
new UlPermission(PermissionState.Unrestricted);
uiPermission.Demand();
Console. WriteLine("3s0:0530 302000L 259m3dobgdols 35 69dsmm30L goc9dy.");
NativeMethods.puts("Hello World!");
NativeMethods._flushall();

Console. WriteLine("353mdsbgdwem 0gbs «9356:07530 30000 6gdsG30L 356981.");

catch (SecurityException)

Console.WriteLine("@©s3960¢ 0dbs mlog®mbmgdol gobls3mom®mgdmwo 999mbggzs,
MMIgo3 3ROWMdES ©9dsM530 3O 35dMdsbgdsl. ");

[SecurityPermission(SecurityAction.Assert, Flags =

SecurityPermissionFlag.UnmanagedCode)]



private static void CallUnmanagedCode WithPermission()

try

Console. WriteLine(""8s00530 302000l 259mdobgdols 3 bgdodmzom.");
NativeMethods.puts("Hello World!");
NativeMethods._flushall();

Console. WriteLine("353mdsbgdwen 0dbs «ds®rmsgo 3mwo bgds@mngom.");

catch (SecurityException)

Console.WriteLine("@©s3960¢ 0dbs mlog®mbmgdol gobls3mom®mgdwmwo 999mbggzs,
MMIgo3 3ROWMDES 30930 3oL 35dMdobgdsl.");

public static void Main()

SecurityPermission perm = new
SecurityPermission(SecurityPermissionFlag.UnmanagedCode);

perm.Assert();

CallUnmanagedCode WithoutPermission();

perm.Deny();



CallUnmanagedCode WithPermission();



23. pinvoke

//Copyright (C) Microsoft Corporation. y39es ©53egds IGLI0S.
// Marshal.cs

using System;

using System.Runtime.InteropServices;

class PlatformInvokeTest

[DllImport("msvert.dll")]

public static extern int puts(
[MarshalAs(UnmanagedType.LPStr)]
string m);

[DllImport("msvert.dll")]

internal static extern int _flushall();

public static void Main()

puts("Hello World!");

_flushall();

//Copyright (C) Microsoft Corporation. y39es ©g3egds IGLI0S.

// pinvoke.cs



// 3m330s3os /addmodule:logfont.netmodule-om
// csc pinvoke.cs /addmodule:logfont.netmodule
using System;

using System.Runtime.InteropServices;

class PlatformInvokeTest

[DllImport("gdi32.dll", CharSet=CharSet.Auto)]
public static extern IntPtr CreateFontIndirect(
[In, MarshalAs(UnmanagedType.LPStruct)]
LOGFONT Iplf
);
[DllImport("gdi32.d11")]
public static extern bool DeleteObject(

IntPtr handle

public static void Main()

LOGFONT If = new LOGFONT();

If 1fHeight = 9;

If. 1fFaceName = "Arial";

IntPtr handle = CreateFontIndirect(If);

if (IntPtr.Zero == handle)



Console. WriteLine("s6 890d@gds ¢0ma03:600 3mbEol d94dbs.");

}
else
{
if (IntPtr.Size == 4)
Console.WriteLine("{0:X}", handle.ToInt32());
else
Console.WriteLine("{0:X}", handle.ToInt64());
Il @30399600 GmbEOL 53mygdoL 894dbo.
if (!DeleteObject(handle))
Console. WriteLine("@ma032960 5300630l 50ma090s 56
d90d90s");
}
}



//Copyright (C) Microsoft Corporation. y39s ©53egds IGLI0S.

// logfont.cs
/1 3m330@s30s /target:module-om
using System;

using System.Runtime.InteropServices;

[StructLayout(LayoutKind.Sequential)]

public class LOGFONT

public const int LF_FACESIZE = 32;
public int IfHeight;

public int IfWidth;

public int IfEscapement;
public int IfOrientation;
public int IfWeight;

public byte IfItalic;

public byte IfUnderline;
public byte 1fStrikeOut;
public byte 1fCharSet;
public byte 1fOutPrecision;

public byte 1fClipPrecision;



public byte 1fQuality;
public byte 1fPitchAndFamily;
[MarshalAs(UnmanagedType.ByValTStr, SizeConst=LF_FACESIZE)]

public string IfFaceName;

//Copyright (C) Microsoft Corporation. g4ggws ©M53egds @OGIL0s.
// PInvokeTest.cs

using System;

using System.Runtime.InteropServices;

class PlatformInvokeTest

[DllImport("msvert.dll")]

public static extern int puts(string c);
[DllImport("msvert.dll")]

internal static extern int _flushall();

public static void Main()

puts("Test");

_flushall();



24. 396dm 303900

//Copyright (C) Microsoft Corporation. y39es ©53egds IGLI0S.
using System;

using System.Collections.Generic;

using System.Text;

namespace PartialClassesExample

class PartialClassesMain

static void Main(string[] args)

if (args.Length !=1)

Console. WriteLine("dmombmggds gomo s6ymdgb@o.");

return;

// CharValues 560l 396dm 3eslo -- m©o dobo 3gmmo 4oblsBrgmmos
// CharTypesPublic.cs-80 o bbgs mo 30 CharTypesPrivate.cs-0o.

int aCount = CharValues.CountAlphabeticChars(args[0]);

int nCount = CharValues.CountNumericChars(args[0]);

Console. Write("d9Lsbigergeo s6ymdgb@o 890393L {0} scng35d9@H«® s {1} Gogbgzom
boddMeEmgdl", aCount, nCount);



//Copyright (C) Microsoft Corporation. y39s ©53egds IGLI0S.
using System;

using System.Collections.Generic;

using System.Text;

namespace PartialClassesExample

/1 3963 25L509gd0 LoGY3d, T5EJOOM, 53 Jesliol FgmMEIOL, 39¢gdL s M309dJOL
/1 690l M053L 0y3b9b 29bLsBOZMHMEBO bgsa .cs gsoergddo.

/1 9b B500o Fgo3ogL public Igm™EYdL FobloBL3zMMels CharValue-gdoom.

partial class CharValues

public static int CountAlphabeticChars(string str)

int count = 0;

foreach (char ch in str)

// IsAlphabetic goblsbmgMmeos CharTypesPrivate.cs-do
if (IsAlphabetic(ch))

count++;



return count;

public static int CountNumericChars(string str)

int count = 0;

foreach (char ch in str)

// IsNumeric 56Lo%30vyeos CharTypesPrivate.cs-do
if (IsNumeric(ch))

count++;

return count;

//Copyright (C) Microsoft Corporation. 4ggs ©g3egds OG0,
using System;

using System.Collections.Generic;

using System.Text;

namespace PartialClassesExample



/1 9L partial 35b5©9gd0 LoGY3s 65gdL HMegL 53 JEsliol oGO FgNMEIIL, 39dls
5> 3019090l 093696 obL>DBWIMMbo Lbgs .cs Bsowgddo.

/1 9b BS500 Fgoiegl private Igom©IdL 2obloBEgMels CharValue-gdoom.

partial class CharValues

private static bool IsAlphabetic(char ch)

if (ch >="a' && ch <='Z")
return true;

if (ch >="A' && ch <="Z")
return true;

return false;

private static bool IsNumeric(char ch)

if (ch >= '0' && ch <= '9)

return true,

return false;



25. oledb

//Copyright (C) Microsoft Corporation. g4ggmws ©M53egds ©OEI0s.

// OleDbSample.cs

/1 600 8939650 gL Fogoeomo command line-om, 3580m0ygbgon 06 do:
// csc oledbsample.cs

using System;

using System.Data;

using System.Data.OleDby;

using System.Xml.Serialization;

public class MainClass

public static void Main ()

// @330 Access connection s s506MB0gm bHMoJmbgdo.
// 3%5 BugTypes.MDB-01396 b5 993335000 0rv;d396 539000 dogocomls
// command line-38o:

#if USINGPROJECTSYSTEM

string strAccessConn = "Provider=Microsoft.Jet. OLEDB.4.0;Data

Source=..\\..\\BugTypes.MDB";
#else

string strAccessConn = "Provider=Microsoft.Jet. OLEDB.4.0;Data

Source=BugTypes.MDB";



#endif
string strAccessSelect = "SELECT * FROM Categories";
// 89Jdgboon dataset 5 ©s)sBgo» Aol Categories bMoo:
DataSet myDataSet = new DataSet();

OleDbConnection myAccessConn = null;

try

myAccessConn = new OleDbConnection(strAccessConn);

catch(Exception ex)

Console. WriteLine("8g30m0ds: 396 990Jdbs database o353006900.
\n{0}", ex.Message);

return;

try

OleDbCommand myAccessCommand = new

OleDbCommand(strAccessSelect,myAccessConn);

OleDbDataAdapter myDataAdapter = new
OleDbDataAdapter(myAccessCommand);

myAccessConn.Open();

myDataAdapter.Fill(myDataSet,"Categories");



catch (Exception ex)

Console. WriteLine("8g3mds: §o6m0s3g0o@ odmegms bsFomm
3mbs393900L 3mgzbs Imbs39dms dobsdo.\n{0}", ex.Message);

return;

finally

myAccessConn.Close();

// dataset 9900¢90s 990(39309L XM FHOHOWYBL, Tgdmg0E9bmo g3z

/1 3slogdo:

DataTableCollection dta = myDataSet.Tables;

foreach (DataTable dt in dta)

Console. WriteLine("6s30360s dmbsgdms gbGowo

{0}", dt. TableName);

/1 8990090 ™Mo LEGMogmbo 430P39690L bGOWgdOL M3l MM

/1 35BLb3s3909e bg®bL dataset-do:



Console. WriteLine("{0} gb®ogngd0o dmbsggdms bod®msgegdo”,

myDataSet.Tables.Count);
Console. WriteLine("{0} 3b®ogdo dmbsggdms bod®msgegdo ", dta.Count);
/1 89900920 ©59m©9bodg LGModmbo 330639690, HMymM dogowmm

/1 0683300 3mb3MgEHMo bMowol dglobgd dataset-0sb:

Console. WriteLine("{0} b®odmbgdo 35¢9gammool sbMHowdo",

myDataSet.Tables["Categories"].Rows.Count);

Console. WriteLine("{0} bgg®900 3539amMool sbMowdo ",

myDataSet.Tables["Categories"].Columns.Count);
DataColumnCollection drc = myDataSet.Tables["Categories"].Columns;
inti=0;

foreach (DataColumn dc in drc)

Console. WriteLine("b3g@ob bsbgaro[{0}] s6ob {1}, {2} Godolb"i++,

dc.ColumnName, dc.DataType);

DataRowCollection dra = myDataSet.Tables[" 3539306 09d0"]. Rows;

foreach (DataRow dr in dra)

Console. WriteLine("CategoryName[{0}] ool {1}", dr[0], dr[1]);

3}



26. 06qgJLoMgdMeEo M30l9d9d0
//Copyright (C) Microsoft Corporation. y39es ©53egds IGLI0S.
// indexedproperty.cs
using System;

public class Document

/1 030, M0mIgwos Bgdsl Mmogl m3dgbEl ogml dodmbow o Lo@dyzgdol dslogol
/1 AbyogL5:

public class WordCollection

readonly Document document;

internal WordCollection(Document d)

document = d;

// Helper function -- search character array "text", starting at

// character "begin", for word number "wordCount." Returns false
// if there are less than wordCount words. Sets "start" and

// length" to the position and length of the word within text:
private bool GetWord(char[] text, int begin, int wordCount,

out int start, out int length)



int end = text.Length;
int count = 0;

int inWord = -1;

start = length = 0;

for (int i = begin; i <= end; ++i)

bool isLetter =i < end && Char.IsLetterOrDigit(text[i]);

if (inWord >= 0)

if (lisLetter)

if (count++ == wordCount)

start = inWord;

length =i - inWord;

return true;

inWord =-1;

else



if (isLetter)

inWord = i;

return false;

public string this[int index]

get

int start, length;

if (GetWord(document.TextArray, 0, index, out start,

out length))

return new string(document.TextArray, start, length);

else

throw new IndexOutOfRangeException();

set

int start, length;

if (GetWord(document.TextArray, 0, index, out start,



out length))

if (length == value.Length)

Array.Copy(value.ToCharArray(), 0,

document.TextArray, start, length);

else

char[] newText =
new char[document.TextArray.Length +
value.Length - length];
Array.Copy(document.TextArray, 0, newText,
0, start);
Array.Copy(value.ToCharArray(), 0, newText,
start, value.Length);
Array.Copy(document.TextArray, start + length,
newText, start + value.Length,
document.TextArray.Length - start
- length);

document.TextArray = newText;



else

throw new IndexOutOfRangeException();

/1 ©m3299960b LoEY3900L MHoMmEgbmMdOL Jowgds:

public int Count

get

int count = 0, start = 0, length = 0;
while (GetWord(document.TextArray, start + length, 0,
out start, out length))
++count;

return count;

/1 030, M09eo5 B3 gdsl 5deg3L ™IMTIBAL Fobbow o oyml, Hmym®s

/1 5odBdMEMgdOL Jobogo



public class CharacterCollection

readonly Document document;

internal CharacterCollection(Document d)

document = d;

/1 35069gdlo6Mgdgo ©m 32396330 LoddMEMYdOL JobO®IdS:

public char this[int index]

get

return document.TextArray[index];

set

document.TextArray[index] = value;

/1 508dMEMgdOL G5 bmdol Jomgds m3IMdgb@do:

public int Count



get

return document.TextArray.Length;

/1 50099653 39900l 130L9d90L 99300 F506gJLOMYdIGdO, U 3gErgdo 436M30bgds,
/1 G063 "0bgdlo®gdMmomz0Lgdgdo":

public WordCollection Words;

public CharacterCollection Characters;

private char[] TextArray;

public Document(string initial Text)

TextArray = initialText. ToCharArray();

Words = new WordCollection(this);

Characters = new CharacterCollection(this);

public string Text

get

return new string(TextArray);



class Test

static void Main()

Document d = new Document(

"peter piper picked a peck of pickled peppers. How many pickled peppers did peter piper
pick?"

);

non

/1 893390090 LoGygos "peter” "penelope”-om:

for (int i = 0; i < d.Words.Count; ++i)

if (d.-Words[i] == "peter")
d.-Words[i] = "penelope";
/1 89335 sbem "p" "P"-om

for (int i = 0; i < d.Characters.Count; ++i)

if (d.Characters[i] == 'p')

d.Characters[i] = 'P';



Console.WriteLine(d.Text);



27. generics

// Copyright (C) Microsoft Corporation. y39e0s 998 gds QIG3LIW0S.
using System;

using System.Collections;

using System.Collections.Generic;

using System.Text;

namespace Generics_CSharp

//Type parameter T in angle brackets.

public class MyList<T> : I[Enumerable<T>

protected Node head;
protected Node current = null;
/1 B30 303900 50056 generic T-bg

protected class Node

public Node next;

/IT Goymeg private 9360 dmbsggdoms Godo.
private T data;

/IT 3580yg9b9d9c00 sGs-generic 3mbLEHOMJEH™MTo.

public Node(T t)



next = null;

data = t;

public Node Next

get { return next; }

set { next = value; }

/IT &@aem6 3 0305900L ILLdMBYdgO 3030

public T Data

get { return data; }

set { data = value; }

public MyList()

head = null;



/IT Gz 3900m@Oob 3o6539EBHMOL 3o3o.

public void AddHead(T t)

Node n = new Node(t);
n.Next = head;

head = n;

// GetEnumerator-ols 9505305, ©90M»bml IEnumerator<T>, ®m3 6505 @oGMMUL
// foreach 0@g®5305L B3gbL Losdo. 993603bMmm, GMA C# 2.0

/] ©d396 56 dmygmnbm3zgdsm M:goe0BoE0s o3gommo Current s MoveNext.

/1 300930s@™G0 394Ibol 3¢sLL, GMIgE0E BobsdbMOE09wgdL IEnumerator<T>-U.

public IEnumerator<T> GetEnumerator()

Node current = head;

while (current != null)

yield return current.Data;

current = current.Next;



/] 9395 Mbs gobsbmM09wmom gl Igom©O, Moysb IEnumerable<T>
// 8993300069Mmd0m 0093l IEnumerable-b.

IEnumerator [Enumerable.GetEnumerator()

return GetEnumerator();

public class SortedList<T> : MyList<T> where T : IComparable<T>

public void BubbleSort()

if (null == head || null == head.Next)
return;

bool swapped;

do

Node previous = null;
Node current = head;
swapped = false;

while (current.next != null)

// Because we need to call this method, the SortedList



// class is constrained on IEnumerable<T>

if (current.Data.CompareTo(current.next.Data) > 0)

{
Node tmp = current.next;
current.next = current.next.next;
tmp.next = current;
if (previous == null)
{
head = tmp;
}
else
{
previous.next = tmp;
}
previous = tmp;
swapped = true;
}
else
{

previous = current;

current = current.next;



} while (swapped);

// A simple class that implements IComparable<T>
// using itself as the type argument. This is a

// common design pattern in objects that are

// stored in generic lists.

public class Person : IComparable<Person>

string name;

int age;

public Person(string s, int i)

name = s;

age=1;

/1" 9l 3580393V Lools gergdgbEgdol osygdsl sbs30L 3603369 Mdgd0L dobggom.

public int CompareTo(Person p)

return age - p.age;



public override string ToString()

nw,n

return name + ;" + age;

/1 29605 3565bMM30gEMl GHeagrmdgdo.

public bool Equals(Person p)

return (this.age == p.age);

class Generics

static void Main(string[] args)

//5355©90L 5 06030sWOBFOL 139O Sboew  generic SortedList 3goobb.

//Person 5G0b $o30L 56Maw9dgb@o.

SortedList<Person> list = new SortedList<Person>();

//3§960L name o age 3609369¢0mdgdL Person md09dGHgdol 0boEoseoBsgoolsmgob.

string[] names = new string[] { "Franscoise", "Bill", "Li", "Sandra", "Gunnar", "Alok",

"Hiroyuki", "Maria", "Alessandro”, "Raul" };
int[] ages = new int[] { 45, 19, 28, 23, 18, 9, 108, 72, 30, 35 };

/1500l 3030905309.



for (int x = 0; x < names.Length; x++)

list. AddHead(new Person(names[x], ages[x]));

Console.WriteLine("Unsorted List:");

/1505390900 LOOL 09 FOZS.

foreach (Person p in list)

Console. WriteLine(p.ToString());

/M500b sbsMOlbgds.

list. BubbleSort();

Console.WriteLine(String.Format("{0}Sorted List:", Environment.NewLine));
//9bs60lbgdo ool sdYF3s.

foreach (Person p in list)

Console. WriteLine(p.ToString());

Console.WriteLine("Done");



28. cominterop2

//Copyright (C) Microsoft Corporation. g4ggmws ©M53egds ©OEI0s.
// CSharpServer.cs

using System;

using System.Runtime.InteropServices;

namespace CSharpServer

/] 650035653 .NET Framework interface s coclass 96q@s 9mog3b96 Hmamea
/I COM 030993900, 3395 Mbs 8033900 Tom dgabmegdo.
[Guid("DBEOE8C4-1C61-41f3-B6A4-4E2F353D3D05")]

public interface IManagedInterface

int PrintHi(string name);

[Guid("C6659361-1625-4746-931C-36014B146679")]

public class Interfacelmplementation : IManagedInterface

public int PrintHi(string name)

Console.WriteLine("Hello, {0}!", name);

return 33;






29. cominteropl

//Copyright (C) Microsoft Corporation. y39es ©53egds ©IGLI0S.
// interop2.cs

/] 30830305 "csc interop2.cs"-0m

using System;

using System.Runtime.InteropServices;

namespace QuartzTypeLib

/1 358mo3bag IMediaControl Gmgymdi COM 0b@gma3golo, G®mdgarog bofo®dmgdos
// IDispatch 0696 5gobosb:
[Guid("56A868B1-0AD4-11CE-B03A-0020AFOBA770"),
InterfaceType(ComInterfaceType.InterfacelsDual)]

interface IMediaControl

// 893608bmm, 03 IUnknown Interface (9360930 56 56056 Bsdmmzgerowbo
/] 5g:

void Run();

void Pause();

void Stop();

void GetState( [In] int msTimeout, [Out] out int pfs);



void RenderFile(
[In, MarshalAs(UnmanagedType.BStr)] string strFilename);
void AddSourceFilter(
[In, MarshalAs(UnmanagedType.BStr)] string strFilename,
[Out, MarshalAs(UnmanagedType.Interface)]
out object ppUnk);
[return: MarshalAs(UnmanagedType.Interface)]
object FilterCollection();
[return: MarshalAs(UnmanagedType.Interface)]
object RegFilterCollection();

void StopWhenReady();

/1 358mossbacog FilgraphManager Gomgym®i COM 0obs3easbo:
[ComImport, Guid("E436EBB3-524F-11CE-9F53-0020AF0BA770")]
class FilgraphManager

/] 56 890dgds 3Jmbgly JoM0mS©O 3ol 56

// interface Los 5.

{
/1 56 8g0dgds 3Jmbgl Ms0dg {36900 5.
/1 893608bmm, HMA 300330oGHMOO ©5)F5GJOL 29BMGO0m 3659 BHM™
/1 309BLEGHOMIEBHMOL



class MainClass

09b0v)99: This method collects the filename of an AVI to show
then creates an instance of the Quartz COM object.
To show the AVI, the program calls RenderFile and Run on
IMediaControl. Quartz uses its own thread and window to
display the AVI. The main thread blocks on a ReadLine until
the user presses ENTER.
Input Parameters: the location of the avi file it is going to display

Returns: void

public static void Main(string[] args)

if (args.Length I=1)

DisplayUsage();

return;



if (args[0] =="/7")

DisplayUsage();

return;

String filename = args[0];
// 8959mfi3g sGLYIMBL ¥y 565 gl Bo0EO

if (ISystem.IO.File.Exists(filename))

{
Console.WriteLine("gsoqo " + filename + " 396 030369s.");
DisplayUsage();
return;

}

// (0dsbgdl CoCreatelnstance(E436EBB3-524F-11CE-9F53-0020AF0BA770,
// NULL, CLSCTX_ALL, IID_IUnknown,
/| &graphManager).):

try

QuartzTypeLib.FilgraphManager graphManager =
new QuartzTypeLib.FilgraphManager();
// QuerylInterface IMediaControl interface-olomgob:

QuartzTypeLib.IMediaControl mc =



(QuartzTypeLib.IMediaControl)graphManager;
/1 BMy09mH»0 9900Mm©YooL godmdsbgds COM 0b@ghggolido.
/1 B50@0b 35053995 RenderFile dgomm@olomzgol COM mdogd@do.

mc.RenderFile(filename);

/1 @500l B3969d0.

mc.Run();

catch(Exception ex)

{

Console.WriteLine("Unexpected COM exception: " + ex.Message);
}
/1 LG gdoL wmEobo.

Console. WriteLine("@oss 3009 Enter-l qoloaMdgegdesc.");

Console.ReadLine();

private static void DisplayUsage()

/1 30dbB909ge0ds 56 F0sfims 15335(0L0356M TG YdO. /!

Display usage.
Console. WriteLine("30009m3¢90960 36536 AVI g350¢09dL.");

Console. WriteLine("59mygbgds: VIDEOPLAYER.EXE 93500l babgero");



Console. WriteLine("®m35 $350¢0l bobgaro sGob LMo a%s");

Console. WriteLine("file name of the AVI-ob g3sogol Labgaro
23000boG965.");

//Copyright (C) Microsoft Corporation. 4ggws 539 OG0,
// interopl.cs

/1 5539 "csc /R:QuartzTypeLib.dll interopl.cs"-om

using System;

class MainClass

9b0v99: This method collects the filename of an AVI to show
then creates an instance of the Quartz COM object.
To show the AVI, the program calls RenderFile and Run on
IMediaControl. Quartz uses its own thread and window to display
the AVL.The main thread blocks on a ReadLine until the user presses
Enter.

Input Parameters: the location of the avi file it is going to display

Returns: void

public static void Main(string[] args)



/1 8959mfjdg mdbdo0gdgerds goab3s 0¢) 505 G300l Labgaro
(args.Length I=1)

DisplayUsage();

return;

if (args[0] == "/7")

DisplayUsage();

return,

string filename = args[0];
// 89500fjdg sOGLYOMBL ) 5MS GFOOWO

if (ISystem.IO.File.Exists(filename))

{
Console.WriteLine("File " + filename + " not found.");
DisplayUsage();
return;

}

// 8949960 Quartz mdogd@Ho

// (00sbgdL CoCreatelnstance(E436EBB3-524F-11CE-9F53-0020AF0BA770,



// NULL, CLSCTX_ALL, IID_IUnknown, &graphManager).):

try

QuartzTypeLib.FilgraphManager graphManager =
new QuartzTypeLib.FilgraphManager();
// QueryInterface IMediaControl interface-obomgol:
QuartzTypeLib.IMediaControl mc =
(QuartzTypeLib.IMediaControl)graphManager;
/1 ©mMy090mm0 990nMm@gdoL godmdsbgds COM interface-do
/1 35590 in file RenderFile 9gomel COM mdogd@do.
mc.RenderFile(filename);

/1 93969 gs0O.

mc.Run();

catch(Exception ex)

Console. WriteLine("9m)crm@bgero COM g56bs 32900609000
//890mbgggzs: " + ex.Message);

/1 @3LONMEgdOL mEobo.
Console. WriteLine("oss3o6gon Enter-U goliog®dgergders.");

Console.ReadLine();



private static void DisplayUsage()

/1 8086356190985 56 Foofims 15335MOLO 3561599 BHEYO.

// Display-ols qo9mygbgds:

Console.WriteLine("VideoPlayer: 535600 AVI g3o0g00.");

Console. WriteLine("53myggbgds: VIDEOPLAYER.EXE g3s0c0ol bobgero");
Console. WriteLine("boosg filename 560l LMo a%s ©s");

Console. WriteLine("AVI-ob g3soqol Lobgero 59mbo@sboco to display.");



30. 56mb0dmm0o gmgasEgd0
//Copyright (C) Microsoft Corporation. g4ggmws ©M53egds ©OEI0s.
using System;
using System.Collections.Generic;
using System.Text;

namespace AnonymousDelegate_Sample

// delegate 3gom@Oob goblsBgMo.
delegate decimal CalculateBonus(decimal sales);
/1 356Ls%B3Mg Employee ¢030.

class Employee

public string name;
public decimal sales;
public decimal bonus;

public CalculateBonus calculation_algorithm;

class Program

/1 9b 3O 2oBLEBOZMOZL MO IEROAL, HMTGdOG S Gd96 QoTMMZEgOL.

/1 306390 0gbgds Lobgarosbo dgmmo, bagrm dgmeg sbmbodmemo gwgas@o.



/1 g 560 Labgarosbo dgmmeo.
/1 030 35BLsDBP3MH3L dBMBMLOL 258MMZEOL SEMOHOMAOL Fglsdem MgoE0DsEOS.

static decimal CalculateStandardBonus(decimal sales)

return sales / 10;

static void Main(string[] args)

/1 30bMLoL 458mmM3wsdo sdmygbgdyemo 3609369wMds.

/1 89600365: gl @0™m3sMH0 (330000 2obgds "©OFIMOO QoM (33¢©0".
decimal multiplier = 2;

/1 9b 993530 2oBLIBOZMMW0s HMYMEE Labgawrosbo dgmmeo.
CalculateBonus standard_bonus = new CalculateBonus(CalculateStandardBonus);
/1 9B @9 gASGHO 5bMmboToM0s.

/1 0g0 35BLsBE3M3L dBMBMBOL A5FMMZWOL SEMOOMTOL S EHIOBIEHO35L.

CalculateBonus enhanced_bonus = delegate(decimal sales) { return multiplier * sales / 10; };
// 35BLs%B3Gg Employee mdogd@gdo.
Employee[] staff = new Employee[5];
/1 3mbsdLobMg9d0L Asllogol 3m3)es30s.
for (inti=0;1<5; i++)
staff[i] = new Employee();

/1l ©579650369 Lsfigobo 3603369 ™dgd0 ImLsdlobwyMggdl.



staff{0].name = "Mr Apple";

staff[0].sales = 100;

staff{0].calculation_algorithm = standard_bonus;

staff[1].name = "Ms Banana";

staff[1].sales = 200;

staff{1].calculation_algorithm = standard_bonus;

staff[2].name = "Mr Cherry";

staff[2].sales = 300;

staff{2].calculation_algorithm = standard_bonus;

staff[3].name = "Mr Date";

staff[3].sales = 100;

staff[3].calculation_algorithm = enhanced_bonus;

staff{4].name = "Ms Elderberry";

staff[4].sales = 250;

staff{4].calculation_algorithm = enhanced_bonus;

// Calculate bonus for all Employees

foreach (Employee person in staff)
PerformBonusCalculation(person);

/1 43905 dmbsdbabymob YGIWYdOL odm@abo.

foreach (Employee person in staff)

DisplayPersonDetails(person);



public static void PerformBonusCalculation(Employee person)

/1 9l 8go™MeO 049690l person md0gdEHdo d9bsbmem gEgROAL, MMI Tgolitrmermls
2399mm3Ww9do.

person.bonus = person.calculation_algorithm(person.sales);

public static void DisplayPersonDetails(Employee person)

Console.WriteLine(person.name);

Console.WriteLine(person.bonus);

Console.WriteLine("--------------- ");
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