§6NSIRTNBIHHBEN
& ANESRN (1B INHNE

* k k% % %

CAMBODIA

SRLIN TS CH

BASIC OF PROGRAMMING C#

T [T

ubithuss ananiennit 1k AITS Qi



ENHBERRRIES (NG M3IR HIDES
UNIVERSITY OF HENG SAMRIN THBONGKHMUM

seS)s6s SReRiEIses Cf
BASIC OF PROGRAMMING C#

SSENGRAIEFIBY

L]

sPssgesshes imoiges ($0 anie

HRNHEMEEARE] R0s 62 gnase
e & iageigie
RN DR BRNE

e GAsT I WA ans
aNANTSN W 1Nk A8 AThud
1m0y bobm

maswihs: gitdivenm A88aund Wi et pynmhd 1eaahg
GIEUN: (GEe) 9V AM G MM (GEd) 91 NE NG e

website: www.uhst.edu.kh




O I
BB T B ORI oot e e i
BERITEEIIEEY Lot 111
(= Y

FIEG R BB e \Y
ST S I RIS BT e v
BETEITIY .o VI
UGNk

Xii



B

D BUITSM .o 9
Lﬂ.ﬁt}]tjmﬁiﬁﬁﬁmfhimi Program 1YW Visual Studio 2013 Environment ...........c.cccceeveenees 9
M. ATATIREAIHAIIR ..o o
GBS COMMENT ......oovvoeoevveeeeeeeeeeee e e il
d.ﬁUjU Bl Caisale A s S B R T RS S Yl
9. ffiﬁ‘}‘lﬁ NAMESPACE S8 ASSEMDIY .o oo G
Eﬂ.r’ﬂmtﬁfﬁ Graphieal Appliealon uvrmrmmemresr s e ST R e &
G MIEUIRST Code Graphical APPHCAtION:..........oo i 9%
B ETUTIET 1ot s e 91
Soudlo s8s3p 54685 Variables £€ Expressions

9. BTN SEEMEITS ....eooooieeeeee e e s 9¢G
. DTS HIBIVAADIE .....o. oo 9¢
M. MI{UM & HIGT Declaring (Creating) Variables ...........ccooooiiiiciii e, 9¢
G ETANA TENHHCIS ... oo 9¢
&.MI{UM £ Variables ( Variables Declaration ) :..............cooco i 99
Q. MIUFIM Variable (Display VariablES ) ..o e e 960
FLATUEN A GHAT UBEHAIT SRVANEDIE (+) .ooooovoeeoe oo 941
G. 'mILUtme HIGT 1D SHENS Declare Many Variables.............c..ccoooreivereieccinneieee 9G
8. MIUME HIGH TR MSRAES oo 98
90. MIUME HIGH DD ST SAISH. o, 98
99. & ﬁ:}]ﬁ Primitive Data Ty Pe: .o 9&

99.9 AMIUMBI variable ... e Vo
9. MISPUARAMNE GIHIAUSIE oo ©o
oM. MIENAIAROANTNURATIEAISAEIE GMN () oo 99

9G. MIASTHEVTAISNY ARANNE SRAISNY CH oo 9



SHHIM BHP{BHIRLLSS DataType C#

9. {11 G SWIRNUMSANNAMYSISIAN CF oo U1G]
¥ I8YE ALY Default Values.............. e G
M. GIUR CONVEISIONS .......covvooeeeoeeevoeeeee oo V&
A T g Iy T — Vo
GO [UIA G OGS AR oot U}

.9 .9 BYEB oo e [UJY|]

¢.9.9 LUIh"9§§§tU§ gL | R o Thhm— Gl

G.9.M {IAGISSAATIEIS INE oo Ufe]

G.9.G (UIAGTSSHATIIISLONG ooooooooes oo ve

¢.9.6 LUIﬁQﬁ%SQﬁImﬁFIoating POINT TYPES ..o ve

G.9.0 [UIAGOSSDOUDIE ... e mo

G. 95U [T GO SDECIMAL ... mo

€.9.G LUIﬁGf?%S o =l ] RS VU mo

O i — me
&.9 [UIAGHATATEUES Special Characters. ... my

.19 {UIAGVerbatim StrNgs ... e my

o MU BE G ol olyTor 17l to11To T RSP TR—— mm

.G {UTAGString INterpolation ... mm

2 TP Warkdng with Bate and Time In Gl o s Mme
D9 UIAGTICKS 1ot e e e Mé

.19 {UIAGDateTime Static FIeldS ... Mé&

DN TP TINESIEN s i e s Mé

9.¢ {UIA§ Subtraction of two dates results in TiIMeSpaN.............ccocvoeriiicnee. mo

D8 JUIAGOPEIALONS ...c.ioe et mo

3.9 (Ui §Convert String 10 DateTiMe ........cooi v mo

B, SHTUCT. o e b e MY
O e T BT = 1T T — M6

F1.19 Constructors in STUCIUrE ... ma

(1.M Methods and Properties in Structure ... me



F1.C@ EVENTIS IN SIUCIUIE. ...t e cO

UG8 SUMIMAIY <ot cl
G SHINGBUIILET ... ettt el
(.9 Creating a StringBUIlder ODJECE ... .....oeoee e i)
(3. Retrieve String from SHNGBUIHED s mmssssmssisismammmss g GG
G.G Add/Append String 10 SNGBUIIAET ........c..oooiiiiie e GG
G.& Append Formated String to StringBUIlder ..........co.ovoeeieee e GG
(.9 Insert String iNto SANGBUIIAET ... .cov e d
(5.9 Remove String in StNGBUITAET ... e G&
(.G Replace String in STNGBUIIET ........o.veieee e e Y
E (UTRGANONYMOUS TYPE ...oiiiiieiie sttt e et ettt et st GO
D 0. DYNAIMIC TYPES vvee et et e et e et e oot e e et e e oot e e et et e et e et e et e e et e e et e e re e e e e e e reens GG
o e L B i T — &0
99, {UIAGFSSWEIG NUNADIE TYPES ..v...oooeoeoes oo €9
9.9.9 Shorthand Syntax for NUllAble TYRES s s i e &
99.10 MUH{MATUGN 2A1SDT 22 OPErator . .....ooooooooeoeoe e &m
99 M ASSIGNMENT RUIES ... e il
99 GNUIIADIE HEIPEE CIASS.......o oot dd
9 9.6 Characteristics of NUIADIE TYPES......coueiieiiieeee e et e &9
1D, BURMFID ENUMS ..o e &9
919.9 BT ENUM VAIUES w.....ovooeeeeeee e dyl
91919 FOUATY ASSIGNING OUN VAIUES ... ... oo oo dyl
V.M FINIAIACEESS BN ENUM ...oooe oo «fyl
91.¢ MiutyghigIthGSSAR Convert an enumtoan Integer............................ &G
91.M Uiy enum IFIGHA Convert enum to Sting..............oooooooo &&

SeHRE M HRiaseWRE%EER5BIHS Operator TEEES CF

9 SRR Operator IRETH 2 ooooooovvoeeee oo le)
19 0AN A ANMEC OPEIAtOr .........o...oooeoeeeee oo 5T

9.9 TUBINTEUA (4 ) eeses e s eesese s oo D9

u



Sy

GG E A [oTa T o Y By
9.0 {BHVTEAIN (5 ) oo eeeee e B
GO L AT L iR 2 PO DM
9.6 IUBIANTAULRY (44 ) e ol
9.6 TUBINTRULRY (=) oo ol
m.ﬁin‘}‘l [l ASSIGNMENT OPEIALON ..voeeeee oo e, 99
. ﬁ?ﬁ‘pﬁ COMPANSON OPEIATON ... ..o et et e a0
G.9 MG AT IHIANTE S0 22) v Bl
¢ MITMAT TN ONTE BOME (<)oo ol
G.M MHH{NE FORBYIET OPErator (<=) oo oles
G.G¢ MUTM A T ANTE G (5) oo P
G.& UGN T ANTA GEH GRS (52) oo oF
G.D MG IR I (= 2) oo afe
G.60 MITMNAT (TR ANTE TSI UBI(12) oo o
(. ffjﬁjﬁ Logical Operator.............cc.c....... .......................................................................... 19
&.9 Eli-ﬂt'fLogicaI negation operator .. ... Iy
&9 E@t’ﬁﬁ Logical AND OPErator &..........cove oo nwy
&.M ANUYLogical exclusive OR OPerator ® ... J1U]
&.C m_ﬂﬁgLogical O] R o] o<1 =) (o) (Ol ISR fm
&.6& UaganunUSAConditional logical AND OPErator &&...........coov..ovevrereeeireree. flc
&9 UasanunUSAConditional logical OR OPErator || ..........o....ovvveerevrereeeerere g
. (UGS ANNullable Boolean logical Operators.............c.coovcovrienniiecccc e Ne
9. COMPOUNG BSSIGNMENT. ...ttt Yifed
.9 b= OPEIAION .o e e yifd
9.9 U ONTEEA = OPEIATON ... &
.M U ANTEADN *= OPEIALOT ... sl
9. [UW ANTRTOR /= OPEIATON ... G
.8 (U ANTRIOAWARIANAT Y%= 0PEIAtOr ....ooooooooooo oo e
f. ﬁjn‘}m &aig el TEICE (o SR — G9

G. Incrementing and Decrementing Variables: ..........coooe oo oo G9



(.9 Increment/Decrement OPErators .. ......ccoov oo G9

E . PIEfiX @Nd POSHIX: ... e et G
9 0. Declaring Implicitly Typed Local Vanables: ..o GM
DD DUUTIE oottt ee e et e e e e e et e et ee e e e et ee e Gm
Sutd  susafisewsitisiss Mah SeMman Ct

D HSAYS ABS( ) ooeoeeeeeeoeeeee oo oo e ]
9.9 Math. ADS{ DOUDIE ) ..oveiiei et et e e ere s ere s G?

919 MBHNLADS (IMTL6) covvoveeeesveree e seeees e eeseesees s essseeseeseseaeseseeeses s essseeereeseenes Gl
9. MENADS{INEB2 ) .o e ie]

0. HSEUE COS( ) oo of
M HSAGS M BIGMUI ) oooooooeoeeeeoeee oo £0
G HSEYS MNSIN( ) ooeeooeee oo e £9
B HSEYS MBNASINN( ) oo £9
0. HSBAYS MAt.SINN( ) weooeoeeeoee oo &1
P HSAES AN ) oo &m
B HSAYS TAN() oot &c
8 HSAYS TANN( ) oo ge
DO HSAYS COU ) oooeeoee oo gd
99 HEAHS MAINACOS( ) v oot s
O, HEAYS MAt.COSN( ) oot &1l
O, HGAYS CIING( ) o orevoevreeeeeeeeeeeeee oot &1l
M. HSAYS MMM ) oo &a

O G HSBYS MANMAX( ) .o g
9¢. Hs‘:ﬁﬁéﬁﬁﬁgmfﬁtﬂjm 2 () TSROSO 900
9D HEBYS FLOOR( ) oo 900
DEU. HGBYS LOG( ) covvrvreoeoeeeeoeeeeeeeeeeeeee oo 90l
DG HEBHS LOGLO( ) 90mM
DE . HGEHS PL{ )ooeoeeeoeeoe oo oo ees oo 90¢
0. HSAYS ASWHIN POWER( ). oovvveoes oo 908

99, HSAYS RADIANS( ) ooervveoeeeeeeee oo 90%



1. HSATE ROUNG( ) wovveoeoeveeee oo 9041
GY R E XIS (] N OO 908G
G, HYAYSYRIMI SART( ) e 908

SRR FNIEIHICRES Decision Statement £€ Operators

B . BODIBEAF MATBIIE .ccovsnmommrmsmimnss s s s s s s o s S 9%
19 Operator Precedence and ASSOCIAtIVIEY: .....oo.vveeie oot ettt e e 9919
8.9 . Boualiy T peralarss o s vt 99M
9.9.9 . Equality OPErators (= =) oo e s g9Mm

19,19, EqUality OPErators (1 =) .ottt et e 99

M . Relational Operators: ... ... .o e e 99&
M.9 MHE AT [TAONTE GORB (<) oo 99%
MY MG FONRUID Operator (<=) ..o 9961
M. M AHEE AT TR GEE (5 ) oo 99G
m.¢ MM [UNANTE AR YT (52) oo 998
M. &8 AHTDAT THANTE T8 (= =) oo 910
m.& MG AT TEUNTE BT (= =) oo 9199

G . TR AN AR ANTRAATEN e 9
G.9 MU USE)OHR && (ANG):or e 9191
G AIUJUITUFR | | (O8] oo 91M
&, MIGTMAT Afthmetic OPErator ............oooooo oo 9V
Q. IESTAEMENT ... 9V
B . Control StatemMEntS ... ..o 9B
FU.9 Selection/Conditional Statement ... 9v?
BULD Tf CONAIHION ....eeiieeiicee e et ettt e ere e esaeene e 9161
= T =y ——————————————— Ul
Fl.c If...elseif....else Statement ..........ccooioviicic e, ene
FU.&& Switch Statement ... 9mo
PU.0 QOO SEAIEIMENT ... e e, 9mm
FU.FU LOOP STAEMENT ... et e e e 9Mec

FU.FU.D WHIIB 00D ... e et e e e 9Mec



U.60.19 do 100D STAtEMENT ..o e 9Mmo

FU.EU.MN for loop StatemMeNt ... ..o 9mel
FU.FU. & foreach [00P StatemMent ... ame
FU.FU.& Break and CONHNUE ........c.c.oovivvieiieieei et 9me
015 g 15— — 9c0
£1.50.60 Break and Continue in WHIlE LOOP ......vviieeee i 9c0

SREad SHRNE Aray

O ARTIFI @ITAY 2 oo 9am
1. AHUIRBCIEANNG AITAYS ........ooovveeoe oo 9GMm
M. MIEURTGFMSMARYW ITURT @MAY oo 9GG
G. SIEAGIFTSMIBUATYIFIB] ATAY oo 9GG
& AAMNATGIGMN AITaY oo 9GG
D MDD AT PaArallel @MAYS ........o.o.oiooooooooooee e pIdd
. MBI aray 10 S GUN 9Gfl
GLLOOP AITAY .o et et ettt e, 9cE
B .COPY BB AITAY. oot e et 9G&E
90 .I[fj' ST o B o e OOV — 9&9
99, HIFIIRUIUTIZN Collection CIASSES ? .......c...cvveevveeeceeeeseeesvees oo e 969
99.9 MHDBIMEAT AMTAYLISt.......cvoooevs s 969
9919 11U UTSMIVEN U AddF §SWR] ArrayList OBJECE ............ovovoreeesreccccecccereoeseee 961
99.M ﬁUjU%'smmré (U Insertd WA ArrayList.............ooooreoeveeereeeeee s 9 &M
99.c ﬁtﬂU%S’rﬂIUm [ Remove§ §§tij2j ArrayList Object.........cocooiii Q&C
99,8 ﬁuju‘fsmtéﬁuﬁj Check § §SW2] ArrayList ODJECH..............rrvveeeeeerenecreseiereei oIdd
99.9 11U]U Sort (FH{H]U ) ATAYLISt ODIECT ..vvvver oo ceesersens e 96D
DL, AITAYLIST ..o 9 &
2.9 ’mmtﬁfﬁ Create an ArrayList..........cccooi i e, Sl
919.b mmtﬁfﬁ Adding Elements in ArrayList..........ooooee oo GG
919.Mm ﬁmfm’mi Accessing an ArrayList .. ... 990



gm. 2 ’mIUtﬁﬁ 1= T s S ————— 990

9m.v ’mIUch\H Adding an Array in @ List. ... 901
9m.m ﬁm?nmi ACCESSING @ LIS .o 991
9M.c ﬁm?m'mi Accessing a List using LINQ ........cooiiiiiiiie e 99M
AN Pl Iq 5Tt 1= =14 o S —————————————— T —— 99
OM.&.9 HY)UISMIVMIU InsertT§ ST AMaYLISt........vvveveeeeecereeeeseeseec e 998
9Mm.&.1v mﬂu‘fsmmgbm Remove§ §SWA] ArrayList OBJECt ........ooovvvooooooeeec 99&
om.&.m 1)uismiBAng Check F3SWA] ArrayList ObJECt......vvrvvvvre e 999

9. SortedList<TKEY, TVAIUBS ..o 990G
9G.9 MIUIRE Creating @ SOMEdLISt ..........ooo....cooooooe oo 990G
9G. 19 Bidhimi ACCeSSING SOMEALIST ... oo 998
9c.M MINYU Remove Elements from SortedList..........cooovvviiiiiiiiie e 909
9. AHBII AT DICHONAIY .......ooevoeoeveeeeeeeeeeeee oo 96
98.9 11U]UiSMiadd FSUWIFIAS DICHONAY ODJECE............eoeveeeeeeeveeeeeeeeeees e 9B
9&.19 ﬁﬁUIﬁﬁ GCrealinga DIelionarny oo e s i 9gm
& .M AMIUPAAte DICHONAIY ... 9flc
9¢&.c MIRemove Elements in DICtIONAIY ......oooe oo 9flc
9. BINIm T Access Dictionary Elements ..o 9fl&
DD, HASHEADIE ... .c.ooeieiiitie et ettt e 9f1d
94,9 Hashtable Charaslerishies wuwwsmmassmsssaassmms s 988
9919 AHUTRAHASHIADIE ........oooooooeo oo e 96
99.M MIUPdate Hashtable .............ooeee e, 9ING
99.c M Remove Elements in Hashtable ..., 9f1&
LR = o S 911
D19 FUTUIRE SEACK ... eooeeeeveeeeecee oo 960
DB QUEUE ..ee ettt ettt et ee et et b et ettt ettt et ae et eeanaees 9G9
9G.9 Queue CharacteriStTS..........oovovie e 9G9
9.1 ATUIRE QUEUE. ..o 96
9G.G Properties §8 Methods TURT QUEUE ......ov.vove oo 961

90, ERetrieve Elements from @ QUEBUE ........ooeeeeee e et e e e e e e e e e 9Gl



9G.BD AT CONAINS () oo 9G ¢

9. GIHAGIFIAMIUIRA MEINOU ... SJefes
L T =1 T — 969
M. AIT{INAT REUM KEYWOIT ... oo 980
G. MBI AT PAraMEters ..........o...oooooooeoeooeoeoeeoeeoee e 98l
. REfEIENCE PArAMEIET . ..o e 9&c
B AU O SCOPE oo 9€c
1. USAE Class SCOPe TGS CIASS .........oovovveveeee oo eeeeoeeereese e ses oo 98d
G. OVEHoading MENOM ... e, 988
é@gﬁgg &?ﬁj} Object Oriented Programming

9 ARTGRAIIMIST C# OOP ... 9EG
9. OWhat IS QOP 7 . e e 9EG
1. AIUIRE Class 8 ODJECES ... oo 988
M. Classes & ODJECTES ... e Voo
.9 HUJTULRE CISS ..o GLofe)
19, S UUIRE ODIECL. ..o w09
.M. TG)UST{ & MUIDIE OBJECES.......vvvoeoes oo w09
m.cG. ﬁtﬂUt[fJ'mefI Muilliple Classesimmmmrmmmmmre s e R Yoy
M. & MEMDET CIASS ...ttt e b e vom
MG D FIBIAS oottt et sttt et ee e st et e ene e “vom

M. .1 Object MEINOAS ... ..o e VoG
M.&.Mm MIGIM & Class 158 Multiple CIaSSES...........o...ovvoooeeeoee oo Woa

M. 9. MIAD Member CONSIUCOr .............. oo VOo&
M.61. Overloading Method ..o JURel

G. EOANFAR CONSIUCIOIS ..o oo oo [Uleld
G.9. CORNFHN Default CONSIUCIOr. ... o..ooo oo Gely)

G. 9. 20ANAN Parameterized CONSIUCION ........oo.oovvvorerereeeeeeeeeeee e [ufely!



.M. ﬁajﬁ‘}]ﬁiﬁ COPY CONSIUCTON ..o e e, MoG

G.G BIANARN Static CONSIUCION ... .o voe
G.¢ OANER Private CONSIUCION .........cooo.oooooeoes e u99
&, EIANEN ACCESS MOTIMIEIS ....vvveooeveeeeeeeceeeeeeeeeee oo voly
.7, publicaesEes MEdler s R vwam
&1 pPrivate @CCESS MOTIIET ... .coveiiiiee e e Vac
&.M. protected acCesS MOTIfIE .......cueieeeeee e URTd]

G INEEITIE] DCCESS TIVOTTIEI rsusssnmoomsnssissssssssmsis s s o s R R R V9l

& .G protected internal access MOIfIEr ... .......coweeiie e Vo g
&.9. private protected acCess MOTIfIEN ........c..ueiieeeieee e vwvo

D AN Properties FM ARADULE ... ..o 1Y
9.9, 1{0)UIE]U FBld 88 MEINO oo YYY
D19 AIANFN PrOPEIHES ..ov...ovooeeoe oo Ve
D.19.9 GGIU GEE ACCESSON ...ttt e [UlUId
1919 YIRS SOt ACCESSON . ..coooovvvoo oo V&
D.19.M MIHSRead-ONlY Properties ........coooii oo, UJuks)
D.19.C AIMESTWIITE-ONIY ProOPErES ... ... e, Uk
D.19.& ffgﬁ WA Property RESHICHON ... oo oo LIGIY!
D.M. {0 StAtC PrOPEIIES ......oovveevoeeeoeecveeoees e oo e G161
9.6, MI{URIR Interface Properiies «usesmsmssmssen s s s s VoG
F0. BOANFID INNEIEANCE  .........oeeoeeeees oo vmo
(1.9 MAD{MET sealed KEYWOID ...........oo.oooiooooooeoeoeeoeeeeeeeeeeeeeeeeee wmm
.1 s B SIS MIBIm 60 Inherftance ... wmm
(0.0 {USAGTURS INNEMANCE: ... oo oooooe oo vumm
F1.0.9 SINGIE INNEIMHANGCE ... e e UMe
.M. OANHN MURIPle INNEIHANCE:..............covoeeeveee oo vme
FU.M.M Multilevel INNEMENCE: .......c.covi i Ume
N Q5 1= = el o= | B 10 = (11§ (o] e ————————————————————— uma
FU.M.GHYDIA INNEMANCE: .. ..o et ©“mée

G AOANTN ENCAPSUIBHON. ........ovoooeeees oo Veo



(5.9 PUDIC ACCESS SPECIIET ... e, Mco

G.19 Private ACCESS SPECITIEI ... .o e e, Vel
G.M Protected ACCESS SPECIFIEN .......c..eeiee e Vec
G.G Internal ACCESS SPEGIMIEN ... e Vec
6.8 Protected Internal Access Specilier s wamrssimemenmmspssmsr s [UNefd]
8. ﬁ?ﬁ\_ﬂﬁﬁ POIYMOIPRISIM ..o et e, LY efe]
90, OANHN ADSIACHON. ........oovoooeeeees oo Ufegs
99, AN INEITACE ...vveoeeeeeeeee e Ufe}s
99,9 MURIPIE INTEITACES ... e e UNedy!l
£6#5890 Introduction to ADO.NET
O SIS oo wee
19, TUIRE ADONET ARCECIUIS s s o ARt VW&o
M. Connected and Disconnected ArchiteCtures ............occcoo v V&Eo
19 Cennected Architeelure e nmms s T et UNedo
. 8.3 TR ADCNET CarifgEted. SICHLEEIIIE ..vm o smnsssmsan oo mas
MN.9.9.9 CONNECHION .....oooveiiieeieee e e e e UNedo
M.9.9.19CoNNECHON SHING ... e JUFU]
M.9.9.M. CommMaNd ObJECE ... e &M
M.9.9.¢ Execute COMMANG .........coooiii e e Uk ]
175,505, Bale Reader Bhieeh oo cumenmmsmmsmnms s s i s UFcds]
M.9.9.9. Data ADapter OBJECT.........ooo e e [UFedyl
M.9.9.9.9 SqlDataAdapter Update Method ............cccooieeieeee e, V&G
M.9.9.61 DAta SOUICE ... e, V&g
(M.9.9.6 DataSet ODJECT ... e Moo
M.9.9.& fANHA Command Builder ObJeCt ...........oooo oo vHY
M.9.9.90 MNgmINil DataReader and DataSet ..o, vam
M.9.9.99 DataView ODJeCT ... e e Mam
M. 19 Disconnected ArchiteCtUre ..........cc.cviieiiiii i, “vam

M.19.9 MHP{N SYICONNECHON ........ovoooeevee e wog



M99 MHFMAT SqIDAtaAdAPEr ..o oo woe

M.9.M AN SAICOMMENG ... U
M.9.¢ MIBN U SYPCOMMENABUILET ..........ovoeooeeeeoeeveeeeeee e woa

M. 9.8 MG SADABSEL ..ovvvooeeoees e woa

¢. MUT{M U dataAdapter. Fill MEtNO ..............ccoorveeeveoreeees oo Lokt
B9 Fll{ DEEASEL) weroeoeveeeeeeeeee oo oo eeee e woe
(.9.9 Parameters dataset ..., Uloked

¢.19 Fill{ DataTable, IDAtAREAUET ) .........oove et e e ksl

G.M Fill{ DataTable[], IDataReader, Int32, INt32) ........cooooiiiieie e GRoks)

G.G Fill (DataSet, String, IDataReader, Int32, Int32) ........occoooiiiiiiieeee Vo

&. anNayiiUal Connected 8% Disconnected Invirentment ... vaG

SHHBI9 FIBESE Projects

g, IIUjUUIﬁﬁ Class Object Connection Database system ... vao
. FUERE FOMM LOGIN . oroov v eee e GI1e

9.9 AUUIRAA FOMM LOGIN. ........ooooereeeeeeeeceeseesesoeeees e eseese oo GI1e

19.19 ATUIRE TabIE: DUSEIS ..cccoooooeo oo GIafe)

.M MIITTEITR B FOMM LOGIN (..o V9
M. Form Dashboard ....................................................................................................... V&
G H S B S e LIk
.9 Desing Table: thEMPIOYEES. ... [GIYES)
G.19 Desing FOrm EMPIOYEE IN CH ..ooeeeeeeeeeeee et ettt Gy
GMTOOI CONIONET ... e e b Iyl
G.c Codding fU[JH‘It'I FOIM EMPIOYEE ... e VG

T U T E oottt et ettt et e nlyle



ANRBSSNSEs KRS SIS HISW SRIEHNES PROMGRAMMING SI5EB8R6N C#

S5E892

5086 B8 M C# Language

9 Sessaseiess

Microsoft Visual C# 8 component-oriented language g iﬁmmsam:f&ms'{jﬁﬁ
isiAflanguage 18j11¢) SIURAITABUTS Microsoft 9 C# 1E18 ihi A 1818181 architecture I8
Microsoft: NET Framewoik iwuA slidhmsdnn: Rhisigaman C, C# U Java JONAY
iwig: Sdheann o M unRinwifgn |

& sea5)esndse S S srsans Program £28ES8 Visual Studio 2013 Environment:

visual Studio 2013 &h Tool {j Envircnment YWik S MmN uNRinminien s
MIUIRE Projects C# IR 8 $1AHT Y1 Visual Studio 2013 muEfiiiimes c# ialﬁj
U‘iﬁﬁfﬂ Conscle Applicaton U Graphical User Interface® Console Application
& Application Qﬁﬁgmmnmiﬁm run $81EH Command Prompt Binns Graphical User
Interface & run TOMMEER Form wintie) users Mg didangifin:
AEHSIRMUEIM SN oMM 2

00 Start Button >

All Program >

ﬁ puTorrent

2D Viewer

SDP Chip Lite

AcGasSynchro 1i
. Adobe Acrobat Distiller XI
Adobe Acobat Xi Pro
Adobe Bridge C53
Adobe Device Central C53 O

Adobe ExtendScript Toolkit 2 Mostly Cloudsy

Adobe FormsCeantral 80 =] 94"

Adobe Photoshop CS53 Phnom Penh
SAdobe Stock Photos CS3
Sk

,. =1 - ™ =0
1. Microsoft Visual Studio 2013 >

1] uti]aienes ¢ 1ana ie anje 9
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=3 Microsoft Visual Studio 2013 »

B visual Studic 2013

[;3] Blend for Visual Studio 2013

(4] Visual Studio 2013

- Visual Studio Tools

. VMware

= '
[ Voice Recorder

5.1 Desti s e New Project 1 File—>New - Project>

6. 513 Start Visual Studio Button >
FILE EDIT W DEBUG TEAM TOOLS
i R v e P Attach

Start Page = X

Professional 2013

¥oq|oo]  Jasojdig janiag

Recent

7.5 File Menu >

8. New >

9. Project >

10, i{iesiied WA Visual C#

11 #{il Wi AT UK Console Application >

H]wid]ihe « nn bR anfe 3
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o R—

FILE EDIT VIEW DEBUG TEAM  TOOLS S WINDOW  HELP

New Project... Ctrl+Shift+N

Open i&  Web Site... Shift+Alt+N

Close i Team Project...

File... Ctrl+N
Project From Existing Code...
LAISDULAOUVCT vwWiildLo HICYY i

Ctrl+Shift+S . : i
: 5 You can find information about new featu

2013 by reviewing the following sections.

A

Account Settings...
Recent Files
Recent Projects and Solutions

B Exit Alt+F4

2. @;ﬁwﬁti Name &JURAIRIN: (Ex: Console Application )-->
13. AR{UHU Browse AJUITH ST ASLUAG MMIAN G A-->
14. {5 OK Button

Mew Project 7 X

P Recent MET Framzwork 4.5 - Sort by: Mame Descending
et WPFU ol Library al G#

4 Templates WPF Custo ol Library A project for creating a command-line
I al Basic application

ntrol Library
Windows Forms Application

Porable C Library

TEBT & TS

Empty Project
ansole Application

Class Library

ol
I Online
Mame: pplicationd
Location: - aron\docume

Solution name: Consolefpplication

1] djsent ¢ nn 08 ange m



ANV SANV LS (NS BI Fjeus BRERRIE PROMGRAMMING XS ESPNES C#

w Co ion - B dic (] N Quick Launch (Ctrl+0) 2 = =]
FILE EDNT VIEW PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE f Sign in

H - e b Start - Debug - M _ = I = W

Program.cs + X

e Cor

.Collections.Generic;

0—O—1m

1 Main{(string[] args)

100 %o i

Cutput

i Ready

yaf i miconainl 1R {EIAGT Solution Explorer 1813 Visual Studio B8 eJs
Rughin:ws:

UigdniLe NEwW upEn IEELL

% » ConsoleApplication?

)

Name Date modified Type Size

" ConsoleApplication] 04/04/2022 10:13 AM File folder
ff ConsoleApplication].sin 04/04/2022 10:13 AM Microsoft Visual S.. 2 KB

| ConsoleApplication1.v12.suc 04/04/2022 10:14 AM Visual Studio 5olu... 31KB
MName Date modified Type Size

" bin 04/04/2022 10:13 AM File folder

* obj 04/04/2022 10:13 AM File folder

* Properties 04/04/2022 10:13 AM File folder
=9 App.config 04/04/2022 10:13 AM XML Configuratio... | KB
[&4 ConsoleApplicationl.csproj 12:13 AM Visual C# Project f.. 3 KB
' Program.cs 2 10:13 AM CS File 1 KB

+ ConsoleApplication: &N toplevel solution file 1L ﬁjﬁmsfﬁﬁumﬁtm:ﬁqhtﬂ;ﬁj
Application fﬁmiﬂgﬂ:ﬁﬁiﬁﬁjﬁ%msﬁﬁﬁ*slh isiamw {  Console
Applicationl .sln} 9

s ConsoleApplication: & C# Praject file fﬁmt&“]‘@ﬂ Solution Folder tﬂ;ﬂ:ﬁ‘?ﬁ
Uaoh & ConsoleApplicationl.csproj

i) i)t s e 08 ANiB G
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s Properties : At Folder 18”1@:155 ConsoleApplication] project i3 mtsﬂqhﬁms
HOM File s 1002 AssemblyInfo.cs (hAM file ftesaiBunsama 6) itk
add Iﬂiﬁ:gﬁﬁtﬁﬁ(author), mmu?tgg'fsmt Utgﬁ program

e References : Afh Folder fﬁmgﬁgf references (I compile Code TREU
iR gt Assembly (A ANHIATS )

s Program.cs : AN C# Source file i mffﬁhfﬁ[ﬁjms display ISﬂﬁ_n;h Code and
Text Editor Window 9 hihaighidnmitpiameanns ifldjusfia  Console
Application 1U1WRHIN: Visual Studio 2013 MSFAIST Code Ywigsuigyinw
[w{uiR ]G W) Programmer M W{AINIRHMIATIET
LR

M. PRITABEEBaSE5HS
sk mEIsuinmAminataD Ehwuinmi Hello wold BA1 Screen:

3
0

Cre

ANATANW 3
Library file: Ath file library &[0

i usi)imnts ¢ ans 3fe anjs g
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namespace A Ffusl . Project

Class Program Athifin: Class iUAJ project work Ui Class YUsini: Program 15
hedwtsifh Solution Explorer 10Uf): Program.cs file

Al G0 be

Fo®do

o

h&h Main Function U Function gwitiyaig1sthitiaisiaiiCode ({AU Code FIHHAS
{nieurseunisiak Main Function M85 )9 C# AMMAN Case-Sensiive 11SSWH Main gl
main 841860 MAIN<

et

i

%

Console.WriteLine ("Hello World") ;

A uiimivinmenaiiuisiai Double Quote(™) AT Screen 9 Ex: "Hello
world" GifN: Console Ath Class ﬁILU‘WfI@JItI?ﬁI[ﬁLm aU ! Standard Input Output WESS
Both WriteLine f5{nUUIN MAAN $10MuAID Screen U ReadLine iU UwAGg S
Keyboard “Semicolon(;) {aimsifimaiisigiohis Statement s3gfumusi Statement
Sywath8gd

1] usiannts ¢« sanm 3 ands >
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& FR565855R&S Comment:

Comment {ai 81 asigiah source code Iﬁﬁjﬁiﬁﬁﬁfﬂ statement 59 MU
BN UMAINSUIRRY t{ﬁwﬁﬁsgqus read 1Nt compiler 181216 9 gi¢
comment (I SIGINANNW  programmer 1Hdjnaingiy yumARIgIRunUiRy
fUitfu1 code qh source code “lcomment N SHI{UIASH Line Comment S8 Block comment
Line Comment 1{J&S[NUMA Comment ISﬂh_;ﬁ source code RFIgL IWHTIN asaN

double slash (//) Block comment i{J{M 0 GA comment 18135 Source code ti{Js
Qrthwigd /* comment */4

aaunind z

&5 65555 Build Console Application
1. Build Menu -->

2. Build Solution ( Ctrl+ Shift + B) >

i usi)imnts ¢ ans 3fe anjs g



anusSantses e i e RSP L E: PROMGRAMMING IS8R CH

P ConsoleApplicationT - Microsoft Wisual Studio

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM TOOLS TEST AMALYZE WINDOW HELP
2 Build Solution Ctrl+Shift+B bug A _imfE =3 == A
Rebuild Solution
Clean Solution I
Run Code Analysis on Sclution Alk+F11 I
% Build ConsoleApplicationl :
Rebuild Consol::ppllcation‘l E* Generlc 3
Clean Consolefpplication
&r  Publish ConsoleApplication

Run Code Analysis on ConsoleApplication] lrasks;
Batch Build...
Configuration Manager... ationi
8 [{
9 = class Program
1@ {
11 = static void Main(string[] args)
12 {
13 Console.WriteLine("Hello World");
14 }
15 }
16

¥
3. ugUsahSuuimi®i ouput windows SRuEidhimi Compile 191D
Code I U S fUdiAUI

=

Show output from: | Build ra

13------ Build started: Project: ConsoleApplicationl, Configuration: Debug Any CPU ------ A
1> ConsoleApplicationl -» c:\users\saron‘\documentsivisual studioc 2813\Projects\ConsoleApplicatic
s========= Build: 1 succeeded, 8 failed, @ up-to-date, @ skipped ==========

4. GG Debug Menu

5. Start Without Debugging (Ctrl+F5)

[
6. RIMUIS M UGRUIRUSGUMS
B file///C/Users/Saron/Desktop/c®/ConsoleApplication1/Co... — O >

9. a‘éaye’i namespace $2 Assembly:
Using Statement A{piMSITmaNsIa1ige namespace TRY|SIUWA items (Method
{ Properties) 1UR Class HRI{M (U WiriTisiah Source Code™

using
using
using
using
using
using
using
using

@ -1 oy e w2

1] usdiasen

System;

System.
System.
System.
System.
System.
System.
System.

HY ¢ $UNA

Collections.Generic;
ComponentModel ;
Data;

Drawing;

Ling;

Texkt;
Threading.Tasks;

itie anje
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9 using System.Windows.Forms;

Class IRUMSaIAIARINS compiled 161t Assemblies IRUhMFile YWS
extension *.dll Uiglih *.exe file

cz].smsssﬁa Graphical Application:
Gim:miuia Graphical Application, Visual Studio 2008 MSRATST Views &S{HNUE]

g o s
- Design View : 500G Layout US{BRIUAT Form BB SUIa
- Code View : (0[NUIAIU
2013 MSHUST templates G

gﬁjﬁﬁﬁﬁ;ﬁtﬁgﬁtﬁ 8] Application {1812 Visual Studio
S

SQEUTU build graphical application
- Windows Forms Application Am technology ﬁqﬁtﬁmﬁi NET Framework versicn
4.0 9

- Windows Presentation Foundation Ath enhanced technology ifﬁ i suinmis
Al .NET Framework version 4.0 I twhmsulgy features (IN$IgwGgsig)anbe

Windows Forms

Visual C¥ Windows Forms Default project name Description of selected project
Application (selected) (provided by Visual Studio) (provided by Visual Studio)
| - ", 7 P —_—
et Progect I3 v
¥ Becent J suu [& 2 -
4 Fatalled | Types Visual CF
4 Tempiates a A project for crealing an application wath a
& Vnusl Besic P’J WPF Apslicaticn Viual C= Windows Forrm user interdisce
& Vigusl CF -
= /
Windigwr h Chnscle Applicition Yinual C=
Test /
Wik - W
ki ANl Crass Libsary Visual Co
Wausl Bedio Sabkdion e
Sarples Sr] Ermgity Paoject Visusl C#
¥ Linders
Hame WindoaFermab pplicaliond
Lecsbhor Cll g’ Puws] Destel Doe usnendy, Visusd Stude X117 I-"Tr'._a-'-'. ﬁ!nﬂk‘!!-._
Salution neme Wimad ot Formsd pipd i phicend | Crmste gimectory for solufsn
A 0y SOYTCE CONIT
L Cancel

9. GG File Menu -

>

9. New -->

i usi)imnts ¢ ans 3fe anjs §
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56339152 PROMGRAMMING £38 685065 C#

M. Project { Ctrl+Shift+N )

G. [jﬁ%'ﬁ Templates t[ﬁ FOTTRS WA Visual C#

&. Windows Forms Application

9. fr_?ﬁ[JUHtI.T Name thitif): WindowsFormsApplication

. AR{UHY Dowse Wil wadmaimnga
=r 1

G. GG OK Button

&. UQUUANSHUINM Design View Window [G8 XAML Windows (extensible

Application Markup Language ) §G10{MY ¢

Dq WindowsFormsApplication - Microsoft Visual Studio

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM  FORMAT TOOLS  TEST AMNAIYZE WINDOW  HELP

Q- F- W D

p Start -

03 X | QuickLaunch (Ctrl+Q) Pl = O x
Sign in
5
= It
*  Solution Explorer i 5 & |

Toolbox = L X Forml.Designer.cs™ FolmT.cs[Design]’ B8 /\pp.config Form1.resx™

Search Toolbox R~

4 All Windows Forms
Pointer
BackgroundWorker
BindingMavigator
BindingSource
Button

CheckBox
CheckedListBox
ColorDialog
ComboBox
ContextMenuStrip
DataGridView
DataSet

DateTimePicker

o7 Form1

=t o <

DirectoryEntry
DirectorySearcher

DomainUpDown

OHYHIELENMAENEO R RN

ErrarProvider
Server Explorer | Toolbox

| Output

@M e-ea

Search Solution Explorer (Ctrl+; @ =

sampadoig

&1 Solution ‘WindowsFormsApplicz
4 [c% WindowsFormsApplication
b S Properties
P =-B References
$31 App.config
4 Form1l.cs
BT Forml.Designer.cs
T Formilresx
P %z Forml

b Program.cs

Solution... | Team Exp.. ClassView

Toolbox At Tool A{HNUIUTM ﬁjﬁr_}‘ﬁ M1 Design platform Iﬁﬁjﬁtﬁﬁ [UASIAU{AN

Solution Explorer AifFolder ﬁJ[}Eﬂt'jgﬁ file of Project Management Property & Tool NLHWIJ’
imIsoqesAgmnighg Syt Toolbox SYWwY 4

YN (1218 J1UES Property 18 Category 8§ Even

- Category Property %“’u’l[}tﬁﬁg Y3t 1y 41U 8J Toolbox Q‘ﬁ MiMiDesign

- Even Properties %mmsqzmmmﬁummﬁmﬁgmn 1U&J Toolbox 8

w]uidinthw = ann e anis

90
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G0, AONIAMES, ANIOAIGN, AANIGE, AANITATYT, 169

-
-

RGN

v

Menu in the Active tab Solution Properties
menu bar {highlighted in blue) Form Explorer window window
".I' /--" r '
ﬂ l\-“h;!dnwanrm icationd - Microscft Vi Studeo Expr... Quick Lesfrech (Chrte Q) e — "fﬂ ko
FRLE mET VIEW, PROJECT BUILD {:EEUUG TEAM Fom‘* TOOLS TEST WINDO! HELP
oS- M - O~ e Stert - Debug - .m;fc:lu - j=/ — =
o - Solution Explocer A - pox

co @ e-eadB o &0

%
5‘ Sessch Sclutson Explores r-lilg!': | ?
§ 27 Solution "WindowsF ’f Applicationl’ [1 project)
~ - e cvwsFo pelicationl
a b S~ Properties’
g‘ b = Referent
a App.sonfig
> B Fomnles
r | 3 C*)?'u-gram.cs
Properties - R o=
Forml System.Windows.Forms.Form nd
szl [ols =
Topisost Faise -
Text
.= -3 Thee text associated with the comrol.

G FI5R856855 Code Graphical Application:

9. GG Double 1§J Button OK>

) WindowsFormsApplications - Microsoft Visual Studio L3 % | QuickLaunch (Ctrl+Q) Pl - B x
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM TOOLS TEST AMALYZE WINDOW  HELP signin 4
PO | F R e |9 | b State G~ [Debug || B S = =TT OO L e I E| ) = | g
Toolbox - R - g
Search Toolbox P . button1 Syster.Windows.Forms.Button - g
&% DataGridView = BBl Form n O F | & =
2
&% DataSet FlatAppearance -~
P DateTimePicker FlatStyle Standard &
Efl  DirectoryEntry Iabel1 Font Microsoft Sans Serif, { | 5
P DiceciorySearcher ForeColor Il cControlText 1-5
[E DomainUpDown i [ tneney E
@ Erorbrovid ImageAlign MiddleCenter .
rremrader Imagelndex [ tnone o
B Eventlog Imagekey ] tnone ik
551 FileSystemWatcher tnagetio ) T
B FlowloyoutPanel A o
D FoltepovseDisios N o =
Fontoimtng o e
1 GroupBox TextimageRelation  Owerlay
B HelpProvider UseMnemanic True
S R UseVisualStyleBackCo True
z UseWWsitCursar False
El  ImagelList E = =
A Ttk ™ | | ErorList == . w» 3 »x B Behavior .
Server Explorer | Toolbox ol & Allraairnn Fales
Qutput

V. ugUIThenatisiahGig: { } UK private void tbok_Click BG21Ri[MY

1] usiinnts s sank 38 ande 99
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M. 40 Debug Menu U start W Form1 - o x

k. Start Without Debugging

IT of UHST
Hello World! IT firth

&, UgHIU

8. s
9. . GifUiiUl code YWINH] display HAMNSYWHSSHGNMI{MY?

i
o o
ajngasiSipag
Saron
Password ta4] |
i

s usi]ishen ¢ sand 388 anie ok
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9.2. gky munade (uipmIssw oWDsta DForm 1T wAUEIM  iSiForm

Dashboard Home)

oy Dasboard_Homes = (| =

Dasboard Homes

Username: Saron
Password 123
Saron 123

sijus{]ssents ¢ e 1iR anie oMM
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LHHE B

§544 54655 Varlables $© Exprossions

9. fR56R5 Statements

Statement  Bimuapiidindhimiminiomywisish  Source Code it
Staternent Y039 (I SUUHNIWAICY Semicolon ( ;) 9
2SN 2

= static void Main(string[] args)
{
Console.WriteLine{"Hello World"};
Console.Readkey();

[u——

1m: C# BUiR¢ free format language TS SWHERMIISY space #1g | Tab, 4
Enter 18158 Source Code B8s1figimsmon Error tﬁﬁia“jmm:ﬁﬂ
). FRSEIPITNES 59588 Vanable:

Variables BMATSRIANEHESSW memory {80 Variables Sisanginwmsinn: 84
iR e E g sty whigigaTwERie: 1 decarequmannimysiGumsdimesms
s=a i afabisfutldiny
M. FRSPFIRS 86558 Declaring (Creating) Variables

iRdumamsndasilopesisms mfond tun: Variable_name $iHIST 84

RGIUAS Value 9
Ayntax

type variable Name = value;

é.fB8R® Identifiers:

Identifiers ST AL 6]2AIIAIFIG] elements 18188 programs TR it sHoh
Variables, names-paces, classes, § methods fﬁmmﬁﬁtm:%miﬁg bR
[RYERET S e AN MANCH 9 GARMIRONE Identifiers Lﬁiﬁmﬁmﬁmgsmngﬁﬁ
ALNLE |

t§]ted] fnentes o sne 3R ania o
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A. GHAIEUROUIRYIRN W HAJ U underscore GigHsiusmins

PEAOHE
Identifiers UGRU AR
Enter @i IR B WA
_score 15 IUIRYIN underscore
3plan A OUIREIN IS
Plan3 @i NUIREIRNWHANYSIUS
2. BSHSNAGID{M A Space Ywnn Diaue (# 6, +,...)
PTANHE
Identifiers UGR AR
Enter Center gy §Sf—ﬂﬁt[ﬁ Space NS1g
Result% 2l EINSEHEA
Football Team$ ) N8 S8aNM%

a. Ssugmaemdm
( Keyword )

&

00 ywih Reserved Identifiers IRFUNISGSS 77 identifiers

C++ Keywords

C++ Keywords

C++ Keywords

abstract
as

base
bool
break
byte
case
break
case
catch
char
checked
class
const
continue
decimal
delegate
do
double
else
enum

fixed
float

for

in

LR
interface
internal
is

lock

long
namespace
new

null
object
DperEaEeE
out
override
params
privabe
protected
public

sealed
short
sizeof

static
string
struct
switch
this
throw
Erue
try
typeol
uint
ulong
unchecked
unsafe
unshort
using
virtual
vold

stackalloc

i usi)imnts ¢ ans 3fe anjs

oK
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even readonly wvolatile
extern ref hile
false return
finally shvte
fitms keywords iR M engial Code and Text Editor window AIBRIBUINM
nodig)ithio

&'.msjgsmas Yariables ( Variables Dedaration ) :

110 i U 83 Variable BHTR{EHE AN data type (TIA9FgSWy I h
mieg Rkl 9 Data type MSHGTh: GYSAE (integers), Tmziﬁj]fd [ floating -paint
numbers), YHAT { string ) , Bool {true, Failj....iﬁ"a’ﬂ Tiﬁﬁiﬁ‘]i‘[)ﬁﬁ‘lfﬂ Variable & ﬁ?ﬁﬁlmill'
19100 Compiler GEUGTETY memary R UIANIASIGYT BUiA9FsSWiN N Variable
igegwn ShigimyiAegdw 4
QA AT AMNAIUME Variable YU age WIRUAAGIZSW (Data
Type) GS8AH integer

Uil msimiumes Variable JonanUTWwIR: Bdkmoilimi assign 6igig]

B] Variable T SRHIRT 4 856 ( = ) Hth assignment operator 8 rwhigim ssfim edsie] s
sl gl eliefiela) varable gl avbigh ¢

static void Main(string[] args)
{
int Az
A= 4;
Console.WriteLine(A);
Console.ReadKey () ;
}

aginind s avkimuis:Athaly 30 1916) variable HUWIn: Saron_age:
static woid Main(string[] args)
1
int Saron_Age;
Saron_Age = 38;
Conscle.Writeline(Saron_Age);
Consocle.ReadKey();
¥

URUAMS assign @igigley variable IWISETRINGIEMI display hynid
Screen MSWIWARIS: Screen AUINMEIHIV AT Variable BRIHSUINMINN: Variable 187;
194

File V/ Cflllser... — 1 =

1] i

L
I
b

s]d] it & s e ande 95
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b.mssss;:ggg Variable (Display Variables)
Bgfuinem w61 tfMB{Me writeLine() method AGSTNGUIM Variable values

fifiConsole windows

€O ~J Oy A ab ) B =

e e e e el e e
W oUW PO W

using System;

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

using System.Text;

using System.Threading.Tasks;

namespace Lession 2
{
class Program
{
gtatic void Malnistringl[] acgs)
{
string name = "Hello !";
Consele . Wrlteline {mame ) ;
Console . ReadKey | s

}

}
YEUEplE s Hells !

0. FIBERRSAREHE BEHFHS K Variable (+)
ngfumuspue Shmsigum Andhiimars? D (+) Character §HAJ 9

o~ Oy = W

\O

10
il
e
1=
14
15
16
17
18
15

using System;

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

using System.Text;

using System.Threading.Tasks;

namespace Lession 2
{
class Program
{
static void Main(string[] args)
{
SErine mome = Mg el LT
Coensele . Wreliteline (®*Helle®” + nmname);
Gornsole . ReadKev( ) ;

1
}
//output: Hello World !

i usi)imnts ¢ ans 3fe anjs o
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PLAlOHNIEGE

1 using System;

- using System.Collections.Generic;

3 using System.Lingq;

4 using System.Text;

5 using System.Threading.Tasks;

&

7 namespace Lession_2

8 1

9 class Program
10 {
Al il static void Main(string[] args)
il {
13 string First_Name = "PEN";
12 string Last_name = "Saron";
15 Console.WritelLine(First Name + Last_name);
16 Console.ReadKey();
17 }
18 }
L& }
20

//Output: PEN Saron

d. PRI NAS 566538 6950846778 Declare Many Variables
ifgfumeassist s sammandagifauiasisnidr mAana tug: Variable_name
21a161 Rhalyiua value 4

Syntax
Lype varidble Namel = vidlug , warigble Napel = valie,
variable Nagel — VdlUcva swsns svariable Namel — walie

2NINgV

1 using System;

2 using System.Collections.Generic;

3 using System.Ling;

4 using System.Text;

5 using System.Threading.Tasks;

6

7 namespace Lession_2

oA

9 class Program
e {
ié static void Main(string[] args)

{

e ; ,
14 int x =5, v = 6, z = 58;

1] usiannts ¢« sanm 3 ands o
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1.5 Console.Writeline(x + y + z
e Console.ReadKey();

a1 }

18 }

19 %

20 //Output: 61

8. FsssEnes 5669 HiBinasmehHCe
ifgium assist i sammandhgifiauasisnicr mAana s Variable_name

i
st Shalgiued value 9 iwndhiuihiginfimamsifsaighnh Project 1waidh

ms 1
Syntax

Private static data_type variable Namel — value

90. PSS 56689 {BIEnSRNEERniee
Rgiumarst uisamandhpifnuinsissic mIANNG 1g: Variable_name

i
i Shalgiue value 9 iwidhiumhisinfimamsifsaighnh Project waidh

s 9
Syntax

GaECE TVee variabile Namel

99. é‘gﬁjlﬁ Primitive Data Type:
Data Type BEIMSIHIOAIIYWER varavle BgfimumAiuinsdgswia
AR Variable {516 g UWHR

Data Description Size( bits) Range Sample usage
Type
int 1eGssAa | 32bits=4bytes | 2" BeU 2" -1 Int count;
long usGgsAa | 64bits=8bytes | 2R 2%-1 long wait;
float 12 sm,ﬂm 32 bits = 4 bytes | 1.5 x 10 B0 +3.4%x 10® | float away; away = 0.42F;
double | 1FUSHN Stﬁﬂm 64 bits =8 bytes | +5.0 x 10™ R +1.7 x 10™° | Double trouble;
trouble = 0.42;
decimal | {fU2EN St‘ﬁpﬂﬁj 128 bits = 16 | 28 significant figures decimal coin; coin =
bytes 0.42M;
sting | gHAIESE | 6bitsph1g gsAnng string vest; vest ="fortytwo;
char SHANYWE 16 bits = 2 bytes | O Hey 2 1 char grill; grill = %',

i usi)imnts ¢ ans 3fe anjs 94
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bool Boolean 8 bits = 1 byte True or False Bool teeth; teech = false;
datetime | 10055 0N dd/mmiyyyy
h:mm:ss

99 .9 FWFIBFRES variable
Int a = 123;

double b=2345678;

integrated §1G:ISTNUANNS) int A Data Type 1186UIGThH double AH! Convert

1630 double ySifUIMIAANI MEIMW

G1ens Arithmetic Operator gtsig)atanu{aMSIFm aisiak Program 181 & Modulus
Operator ( % ) MIAANIUAHAWAANUISHUIGAMMYWYAIRMUGRUIUANY

-
1

ARMAN C U C++ BSHINMHE] Modulus H{J{MAITEWEH Floating-Point Number

iehmoifimarnsthyw iy Integer aGinm:d Gigbien: c# TnBmoidimaithy

84 Integer AN S U Floating-Point Number AT S&#IGT
21N

using System;

L using System.Collections.Generic;
- using System.Linqg;
- using System.Text;
é using System.Threading.Tasks;
? namespace Lession_2
g 1
g class Program
10 { . e
11 static void Main(string[] args)
R 1
13 ink %= 55 y = 6y z = 50
14
15 > : :
18 Console.Writeline(x + y + z);
17 Console.ReadKey();
18 }
19 }
o0 &

//Output: 61

91y, HINRBACHRNF R{POBRRA Arithmetic Expressions in Straight-Line Form
AtgnusnsEinmnums v Aty vguRUmismuagia - guisial

Anrdrd  gigaAignuRoth e fulfomihw b

v

1] usiannts ¢« sanm 3 ands

[alaanh  ab  §Igs

[fe)




BREEaRRiEs (NS RIS B BRETHR1H: PROMGRAMMING SIBESFES CH

IS |81 Shpunanifuinm ghus;ﬁmﬁﬂ naarhagimy SomBsmogge
wAmSGimsHAGaAa:

a

b
ON. FUCIHSS IHSHES{INBSINIFBHEQRBIS H561Y ()

TﬁLﬂUnLﬂfG‘lStLUtﬁHJmnanHmn,jtSﬂnﬁntSLﬂH c# phopon:gomiaicaina
Aigne s 2awnind ifdfanndiauTuan bec ibisas

a*(b+c)

O¢. FIESLASININNY HCHRNG SONIKRS C#

a+b+c+d+e

5
C#: m=(Ca+b+c+d+e) /5;

ﬂQ‘JﬁS :guiguamaIgpuywosshwigrabepuisipavinmdmn
P E

Algebra: m =

Algebra: y = mx+b
C#: y=m?%x + b;
mfﬁfffﬁjfﬁfs‘_ﬂ yhoanNg SthHHm C# foUﬁ‘] mhtLﬁHfS°ﬁLﬂ‘ammfﬂﬂHwﬂ

URIUSOS (YY) IS[MMA]3

Algebra: z = pr%gq + wix—y
Cr+: Z = p *r % q+ w / X -Y;
6 1 2 4 3 5

s us]isnu s i ite anje 9
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=3

SHasE M

SERPIBIBRELLES DataType CF

C# AMAanhwHAjistrongly-typed language 18 SWHNDHBHUM (RIS Hiti
inuinmbpineisaigid vhSinpentom 6SSHA SMA HEUS 1MUY
2UN{AYIS UM ShoWikeriti Is{uine 8 gSWiRgk 9m
Example: Vanables of Different Data Types

string stringVar = "Helloc World!lY;
int intVar = 100;

Float leabifbr =l e fe

Ehrate elaeifal = Bt

bool boolVar = true;

C# Drata Types

I
| |

Value Types Reference Types

Simple Types | | Enum Types Struct Types Nullable Types

- Integral
Floating-point

- Char

- Boolean | l l I

Class Types | Interface Types | Auray Types Delegate Types

9. SRS ERIEHSRMEHRNBSITRRIHS CF Predefined Data Types in CF
C# JBUMNEIASMEIRNMSAMIAIMYS value types 8k reference types
{uinenAaniuNkywess 1 mnkaimen wivine g SwiknmsANAmYS ¢

Type | Description Range
hyte 8 -hit unsigned integer Oto 255
shyte 8 -hit signed integer -128t0 127

Tﬂﬁiﬂﬁimm s SNH FHS anie letly
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Type .Descrip‘tion Range

short 16-bit signed integer -32,768 to 32,767

ushort | 16-bit unsigned integer 0 to 65,535

int 32-hit signed integer -2.147. 483,648 to 2,147.483,647

uint 32-bit unsigned integer 0 to 4,294,967.295 u

o &l bt smnadlinmset -9.223,372,036,854,775,808 to ;
9,223,372,036,854,775,807

ulong | 64-bit unsigned integer 0 to 18.,446,744,073,709,551,615 ui

float 32-bit Single-precision floating point type -3.402823e38 to 3.402823e38 f

double |64-bit double-precision floating point type  [-1.79769313486232e308 to 1.79769313486232e308 | d

128-bit decimal type for financial and

siometars caledliiorms (+or-)1.0 x 10e-28 to 7.9 x 10e28 m

decimal

Any valid character, e.g. a,%*, ‘x0058 (hex), or'u0058

char 16-bit single Unicode character (Brede)

bool 8-bit logical true/false value True or False

object |Base type of all other types.

string | A sequence of Unicode characters

DateTime | Represents date and time 0:00:00am 1/1/01 to 11:539:39pm 12/31/9999

jolgamondmisigvmnaatiiupinedgSwiyws  (waivkiawn
AHAJl Shig string and object) jyumugialg s compiler SagWAU W [WRISIT &l
wmigituHsmasunedsswy 2ol §i range ISUinedgsw int
2,147,483,648 BV 2,147,483,6474 §ig: weisibgananaaigiiudsnisisighgns: i
compiler SAFUAU A

Example: Compile time error

i 2@ 0

// compile time error: Cannot implicitly convert type 'long' to 'int’'.

int 1 = 21474836479;

Aty value BSBIY] integers, long, float, double, and decimal type i

HSARUGW Value Suffixu,l,f,d 84 m 9
Example: Value Suffix

e e = IEaas

Fleese Bl = 1004

Long 1 = 4878545200000 | ¢
Uliera wl = A8 185l 5 0 .
gouble @ = 11450000, 5556
deaiimal mon = 1@ By

wingdsswitumsAanamhysathinnisuing .NET (DA CLR) 1UAIOAIAY

i usi)imnts ¢ ans 3fe anjs Bm
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”mhzwmm&m wing:RsumptUne§gsSwitumeAonamys Shinn:hA NET

muman S
Data Type .NET Type Type
byte System.Byte struct
sbyte System.SByte struct
int System.Int32 struct
uint System.UlInt32 struct
short System.Int16 struct
ushort System.Ulnt16 struct
long System.Int64 struct
ulong System.UInt64 struct
float System.Single struct
double System.Double struct
char System.Char struct
bool System.Boolean struct
object System.Object Class
string System.String Class
decimal System.Decimal struct
DateTime System.DateTime struct

hSSwhBshygAAMNAHISHS int U Int32 1§ AUNALOE

Iy RS BHEYS Default Values

RUWIRe§ gSWiYW Y Data type MsaiyUsiifiy default value {UiAgiVgA O,
boolean 8 false, true W char w®ws \0' mhalgnsiifivy
i1 default(typename) ifigjanialyisiifivisiuAssssw vy C# 7.1 &gl
aguifnms:Usiifiy defaul literal 9

1] usiannts ¢« sanm 3 ands e
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Example: Implicit Conversion

islghanuiaiainig value SHIBIGSSAR | integer variable i (imsuigh
igithuingogseauma float f dimethwandaudvamitighispinsAnnathysis]
Ak C#
aiimuisiAmmnhviyhuins dgSwituAnnas

sbyte short, int, long, float, double, decimal

byte short, ushort, int, uint, long, ulong, float, double, decimal
short int, long, float, double, or decimal

ushort int, uint, long, ulong, float, double, or decimal

int long, float, double, or decimal.

uint long, ulong, float, double, or decimal

long float, double, or decimal

ulong float, double, or decimal

char ushort, int, uint, long, ulong, float, double, or decimal
float Double

miGighA int, uint, long, Y ulong 1§1 float §4A long or ulong 191 double
MouAMUMauAMathAMnA 9 msiuinsdgswitupinstiysituiag char 189

i usi)imnts ¢ ans 3fe anjs e
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ithhhnmiihwistospmne SgSwAhapimsiighh o nsiemng Sgfuw
MG Re 9 @i g int Ssaolighieith uint qste « hptauapAting
BRI OM SUE M B

Example: Explicit Conversion

G, B2 MNurmbers in Gt

thgiel  wusHOioROMIMANUINGs  nsOSSAR BHUIHNGS MR
wepmshgsan  Mhiwuedhynidumsghsumay hmotiusaigms  Uhms o
mesma Amueiiumsdsosumanty yiisy heothwueHTgms uTims
C UM UTIAG § 3 SWaih IAUNOn DS SaR SUIUTHGS mA
ol o o o 1 'E{l o = ) S
ENIARTUSUIUAMSTI A GAT) SHBHEM NFRE

Floating Point Types

Integer Types
|

i
£

ulong

Numeric Types

E.9 IBHRSeeNE
IUepnsbgsan N e N g suHTH ST Wi st sghs uma
C# juum U EgSwyspnsnpniG§san « byte, short, int §itlong 9

] )deene ¢ tane iie ania 3%
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¢.9.9 Byte
1U byte data type store GSSTIUA 0 BAY 255 9 halgidmr s-bit 1SIARHRGHD

memaory

Example: byte, sbylte

= o (=

G¢.9.10 BRI L WSS short data type

L~ e
o ol

winedgSwE short data type AthOSSARIRUMSRENY (RumoiAngAIuen

-32,768 fn 32,767 4 D{piMuANgAFhHAGHD 16 & occupies 16-bit memory

MATAS:ZIAMIND NUIGN wES Intl6 struct 181k .NET

The short data type is a signed integer that can store numbers from -32,/68 to 32,767.

It occupies 16-pit memory. The short keyword is an alias for Intl6 struct in .NET
wiAsGgSw ushort AmGssaainndsiusthGgsad unsigned integer

hoiapgamsiaiuelnsd 0 BRY 65535 MAAS:ZIAMUIASESSWAING

10108 UInt16 18154 .NET
Example: short, ushort

i usi)imnts ¢ ans 3fe anjs Gy
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é.9.m BIHEaSeRERSTHS nt

int data type A{UIASESSUW 32-bit signed integer 4 MMGIANSARIEOSSARR
-2,147,483,648 R0 2,147,483,647 4 int keyword A[UIASATYEFSSSW Int32 struct in
NET 4 uint AuiAs§gStw 32-bit unsigned integer 9 uint keyword 10N :&IIAT
Uint32 struct ak.NET hmoiapsaaigossiims 0 o 8n5  4,294,967,295
B U g U1UﬁwU@ﬁﬁImztﬁﬁj:ﬁmﬁmﬁmﬁI uint

Example: int, uint

int data type AlahiaEiDMONEOUASIMN 99  hexadecimal 8§k
wAgimufs binary numbers 9 [UASIANN 99 hexadecimal MUIREAGSS Ox U OX

(3]
a

MUAMNE Prefix gl C# G1$ 7.0 Ggsimufi binary number MUIREAGSS Ob 1 0B

&

Example: Hexadecimal, Binar

1] usiannts ¢« sanm 3 ands 3l



ENHRERNABES (900 8IS 850U 553058 PROMGRAMMING S3ges83es Co

4.9 ¢ HiHRBRERSCE|S Long

long type ARN{UIASGSSAR 64 bit 9 hoANAIYGSSMUN -9,223,372,036,
854,775,808 B0 9,223,372,036,854,775,807 9 1Al | Y L {UAMNGARTY Prefix HiB!
ywHsSIFIth{UIAG long type 9 TRRANGAINW Int64 struct 9

ulong type Amuiastssas  fRuwmsalgiins oon 0 to
18,446,744,073,709,551,615 4 (Ui 10688 suffixed UL, Ul ul, ul, LU, Lu, IU, or Iu
ﬁﬁﬁlLUtﬁS} ulong 9 ulong keyword ﬁﬁmﬁmm AT UInt64 struct in .NET 9

Example: long, ulong

c9. & jgseamégeﬁ&smﬁ Floating Point Types

Floating-point AthiueTis  yrigwsitumsssosumagw  uidsd  c#
jpuquigSwipnrenmuingsamas float, double Sh decimal

Float data type HIGIANAIEMNGSS{UMA TIGNGSS 3.4e-038 HRNT 3.4e+038 1
NIANGAT 4 bytes AkHEORG) 9 float keyword A Single struct in .NET 9 i{fi{ma
f y F suffix tygwihgwnims:sBypadhmpinssauma float type

Example: float

i usi)imnts ¢ ans 3fe anjs G
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é.9.0 {5HRBER Double

(UiAgGsSwig double data type MOBAIVSUMAN 1.7e-308 QM
1.7e+308 9 hifmi 8 fuislghniiohols mAjASsIgIUMAA Double struct 1sigh
NET9 UGt d 4 D thytw literal syiE3hinuiagigdouble type

Example: double

é.9.¢1 §856HRBLR Decimal

decimal data type mmﬁpqmmammﬁmﬁﬁ +1.0 x 10-28 B £7.9228 x
10289 hiumeauth (16 i) 16 bytes in the memory Qhﬁgﬁhﬁ'ﬁ Gﬁjmﬁ%mmm
A§:istoSwgs Decimal struct isigh .NET

The decimal type has more precision and a smaller range than both float and

double, and so it is appropriate for financial and monetary calculations.

Use m or M suffix with literal to make it decimal type.

Example: decimal

é.9.8 {$56HESBHR Scientific Notation
p e y E Widjuinmhfiamsois 10 tigaSeaygismanienanathyw float,
double or decimal

Example:

1] usiannts ¢« sanm 3 ands Mo



ENHRERNABES (900 8IS 850U 553058 PROMGRAMMING S3ges83es Co

&. §9568R685S Strings
iSlal C# igguagAmidiisaraiitupiasyiifiddomiadnaue e hrmothasng

majyiattangimmhwaan double quotes " "9 MIMEIS IO NS AHAI

Example: String Literals

C# MSHNS! String data type i34]iANSA store string HAUSENAHAN
HIBHS string type mMoUmM SHAMUAIYY declared and assign string
Bouimmioahijmy s

Example: String Type Variables

¢UIHAUINIS String object AMHROHOIA 2GB UL 1 MSMNSHNALY
ininmatw At kh ShAomhamaATwIT CPU ShHROROTUANI$T Y
wstanniiddiumeandr sting  wAmsiah c#y mndma

System.String class 83mIJ string keyword 9 40t Agom ShSswsmngam 9 fah

WNIHA string HAJ 8% string HA ATNUATNSUTZY
Example: String and string

AkMAN C# string Ath collection yth array IS characters 9 §uiS: string

HMOURANSIEhwIH{ME char array U accessed i char array

Example: String as char Array

i usi)imnts ¢ ans 3fe anjs mo
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&9 Lﬁ@ﬁﬁ%ﬁjﬁﬁﬁ&ﬁ&ﬁ Special Characters
HAUSISIAN real world NANNBHMGIYUMUAHANAMYW 9 18150 C# hwan!
string Hﬁjfﬁuw{;n;i’msmfﬁgtm W ( " ) double quotes " hESHMGIHUMA " 181Ak

string HATMSIG mﬁtmmtﬁﬁﬁsmtﬁmﬁmg[pm (@ Rig compile-time error :
Example: Invalid String

Al C# 1AUMIU escaping character \ (backslash) Ugﬂ QHnJImIﬁIﬁI special
characters Iﬁﬁj&jtﬁg\ﬁ@h string include in a string
MB{MAIUANAT backslash \ UGN " double quotes SHAHAJ

YAIM AR AIAMY special characters such as \\n\r\t, thille (B4] umashah string 9
Example: Escape Char '

& .10 35682 Verbatim Strings

g sShygue \ ilgjumugrArlivaSywd 1 Verbatim string 151ak c#
HSMASINSaNANA A §4 line brakes 4 Verbatim string Mopimsutia tt’r{tﬁ'mI
hAaynue @ SSamm ysShameasphitg double quotes

Example: Escape Sequence

SGaemm @ Amopiasyiifiy] multi-line string (um esHABS Gkt

Example: Multi-line String

1] usiannts ¢« sanm 3 ands e
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syubamogAssMeanu[ana backslash ifigjusama " 1sah verbatim
string wasiunchumu @ o:yuifognagiigd ™ lduumu T iigh
verbatim string

& .0 5856838 String Concatenation
arAiGSITiMG  concatenated UMUIAMSHYWAIN (+) RYAMUA

Multiple stiings can be concatenated with + operator.

Example: String Concatenation

&.& 585688 String Interpolation

mupuigrapamiiygpamsmpoigragg windagn + illg)
concatenate string variables AMUHISIHAIT YW static strings 9

c# 6 Jvumuaniive  §  dAnnargananigryiivanehm 9
interpolated string Aoy wue RIS static string §4 string variable R (UHIST string
ingmsighmg]u {) 4

Pxa]

Example: String Interpolation

i usi)imnts ¢ ans 3fe anjs e
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tsﬂgﬁammmﬁmm‘ﬁs interpolation , $ indicates the interpolated
string 84 {} includes string variable tﬁ&ﬁ incorporated fyuw string

skimar ff braces, "{{" or "}}" ifigjumm { or > Ak string

O {2568 Working with Date and Time in C#

islgh C# DataTime struct (gimsumuifigiiimimyw dates muuiige
mudan 8% times d 9 ifdjiimihyw Date 8k Time 18iak C# tappivida
Object is DateTime struct ttwd{meassi new Keyword 4 IEQ}UIﬁﬁ DateTime
Object thytwih Defaul value §o21kiMY ¢

Example: Create DateTime Object

defaul Sk lowest value i8 DateTime object A January 1, 0001
00:00:00 (midnight)9 maximum value can be December 31, 9999
11:59:59 P.M 9 muim&s different constructors iU DateTime struct
tﬁ&ﬁtﬁmiﬁ UEtY assign an initial value 1g13] DateTime object 9

Example: Set Date & Time

aRa eIl thosugna @ fo Shig §1 Ay 3118lad constructor

1] usiannts ¢« sanm 3 ands e
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HAANAAH 9 MMNONUN 0001 BAF 9999 wWisMoNUN 1 &Y 12 wigmonvua 1
B 319 miRANARIGIRIAIG)AITMAEUMoNihw GRis:8 result  isighinm
nntianmm Y

Example: Invalid Date

DateTime dt = new DateTime (2015, 12, 32); //throws exception: day out of
range

miiimaidateTime constructor ifiyjiigih date, time, time zone,
calendar §4 culture 9

9.9 55688 Ticks

Ticks Athmulige Stinuianiiuuinmahossoigan 100-nanosecond
Bumsaghimsionvmunigs 1 f2uan @ 0001 stk 00:00:00.000
islguwads 9 ammun el DateTime MywinGgs ticks

Example: Ticks

DateTime dt = new Datelime (636370000000000000);
DateTime.MinValue.Ticks; //min value of ticks

DateTime.MaxValue.Ticks; // max value of ticks

9.12 9856838 DateTime Static Fields
DateTime struct UMUIgY ST static fields, properties §% methods 9

2T RMBUINM AN AN : YRS Y static fields §k properties

Example: Static Fields

DateTime currentDateTime = Daie Time. Now; //returns current date and time

DateTime todaysDate = DateTime. Today; // returns today's date

DateTime currentDate TimeUTC = DateTime . UteNow:// returns current UTC date and time
DateTime maxDateTime Value = Date Time.MaxValue; // returns max value of DateTime

DateTime minDate Time Value = DateTime. MinValue; // returns min value of DateTime
9.0 4856838 TimeSpan

TimeSpan AthioSewgs struct iRuiimaAnmi Time 1s1phig o 91§
TG SUGUIN G (days, hour, minutes, seconds, and milliseconds) 9

Example: TimeSpan

DateTime dt = new DateTime (2015, 12, 31);

i usi)imnts ¢ ans 3fe anjs me
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9.¢ 1856838 Subtraction of two dates results in TimeSpan.

Example: Subtract Dates

9.& 5568 Operators
DateTime struct overloads +, -, ==, |=, >, <, <=, >= operators
mi0ig] vigy Ga Sammyuilu is tnan (addition, subtraction, and

comparison of dates ) 4 gktsthmiUtiaminint Ithyts Dates &

Example: Operators

9.9 5568 Convert String to DateTime

muunigs Shnutian theay (Aupinoainstiyhiglth DateTime  object
itwiS Parse(), ParseExact(), TryParse()  $k TryParseExact() ?ﬁﬁﬂ{fg
methods Parse() 8% ParseExact() 9  Parse() Sk ParseExact() methods
Shim:alyl exception [UaIStS specified string Aamidsms{Avgat is Date {4

1] usiannts ¢« sanm 3 ands oy
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Time 9 §ig: hptosinnsigniiian(y  recommended ifigfiJ TryParse() y
TryParseExact() method fignzim:algunim S8{AU(E! return false 188 string
ADSIAYET 9

Example:

¢d. Struct
Al C#, struct Ahiuiasaly  value  type 1UA]  data  type
BuummlionagssssSs represents data structures 9 hmGHh  contain

parameterized constructor, static constructor, constants, fields, methods,
properties, indexers, operators, events $# nested types 9

struct to{pinsudifigimpaiysgSwaoiinudsagiaims inheritance 6aNG
AIM{YI key-value pairs §% complex data structure 9

¢3.9. Structure Declaration

i gsEinsumanhwidmaag: struct 4 modifier AU idvAn kAR
AIENUIGSI DS struct §8 members &S ATuasH
QRMUISI26 00N (UM structure Coordinate R{U[MU S

Example: Structure

i usi)imnts ¢ ans 3fe anjs el
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struct object HIGUIRHMMWYS UMS new operator RFUmSHHIGIUIAS
primitive type variables

Example: Create Structure

Example: Create Structure Without new Keyword

¢3.%9 Constructors in Structure

Struct 88168 contain parameterless constructor 1§ 9 NHIGE  contain ffﬁ&gtﬁ
parameterized constructors U static constructor 9 struct cannot contain a parameterless

constructor. It can only contain parameterized constructors or a static constructor.

Example: Parameterized Constructor in Struct

1] usiannts ¢« sanm 3 ands o
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¢3.0n Methods and Properties in Structure

struct H1GIN contain properties, auto-implemented properties, methods {UAS classes
HOA
Example: Methods and Properties in Struct

E QNIMYIYUM Y static method ¢

Example: Static Constructor in Struct

i usi)imnts ¢ ans 3fe anjs
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¢J.& Events in Structure

struct OGNS contain events iRy
#18 struct contains event (RamMIMIyw:

Example: Event in Structure

1] usiannts ¢« sanm 3 ands
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iuggnidunsiamiad  structur contains _ lesC
it Sapinsibagiisinuity X Uy coordinate 4
@i timuun mAmith (ANt CoordinatesChanged event 3

Example: Handle Structure Events

i usi)imnts ¢ ans 3fe anjs
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struct AMUIASHIY value type, @tg:ﬁmﬂsmﬁ Class object 1 i{fJ struct 180U
AMIBUEATHIANGATSSWY heidl structs 10T ANVNTMINTNAYITINY 9
i AR am At w NINWAINGRMIE class object MMOMWEST BT struct
ishnugnfgiumsigSwghmaie) yiel class Hji19]) 5
¢d.& Summary

-structmGUrQ me.ggU constructors, constants, fields, methods, properties,

indexers, operators, events & nested types.
estruct 8 SHIGU L’g [U parameterless constructor or a destructor.
sstruct NG implement interfaces, same as class.

estruct cannot inherit another structure or class, and it cannot be the base of a

class.

»struct members cannot be specified as abstract, sealed, virtual, or protected.

@. StringBuilder

Isial C# string type AESMOFAIYINS 1 NNSSWHHAPESMORINSHAY!
ishinuidumsuiRad eqiad new string "Snuagiiamanal” Shmimunigh
GHOMSHIUASTY Aglis: W aymARyl "Hello World!" 1¢1 "Hello World!
from Tutorials Teacher" §iuifini new string object HAJIGISHIUASIHRCHO R
aymiatusil v W SHR TR S oM

RAM RAM
Code Code
Stack Stack
Initial string Heap Heap
New or Initial string
Modified string e +
New or Modified string
Memory allocation for String Memory allocation for StringBuilder

sijusi)inthes ¢ sanf Tte anie G
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6.9 Creating a StringBuilder Object
tihMoulais  StringBuilder class 1i{Ma) new keywprd 8% passing
HANOUIRESUR initial string 9 2WimUIS UM AMIUIRE stringBuilder objret &

Example: StringBuilder

miBgafmouArYamanAuinis  object  StringBuilder  shwid
2URIAN overloaded constructors §oifumsuinma kM
Example: StringBuilder

Ml C#  fukionoigunduindss 50  MuUHOUIwISIHETHN
muamns: ShiplnsiAsigiigRithwawistiislinuituhun st wsamaidums
qu'r"n specified capacity “ aﬁﬁ”mm[ﬁmﬁﬁmn capacity
U length property (Uit (g0aryd 1RG[AMNA  USIMWANYAMAIUAT  object
StringBuilder capacity 9 gamoEMHLUIENUY for loop tflg] gety set
character §gu AanagHRis] specified index wgags IRUMSUNA
Example: StringBuilder Iteration

i usi)imnts ¢ ans 3fe anjs can
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&. M Retrieve String from StringBuilder
StringBuilder #E8iusth String 18 4 {U{M&F ToString() method RdjlA
string 70 StringBuilder objects

Ezample: Eetrieve Stnng from StringBuilder

6. AddAppend String to StringBuilder

iilAppend() Method ifigjuigsunisiohumtiscurrent  StringBuilder
object UQUi§Y [PAISID StringBuilder Bs®swmsigmamyishigiuie ik
uyigeh Tianial Appendline() method UigsHAiRNMSEHA UPATiISIgH
UM
Exzample: Adding or Appending Strings 1in StningBuilder

R o

fouput Hello World!!Hello Ci!
This is new line.

G.& Append Formated String to StringBuilder

it AppendFormat() Method RHJiG{#H{$I Format VLA input string
into Hﬁjﬁ@i@ﬁﬂﬁ%ﬁfﬁmm% specified format and  append UETJ]ﬁ

Tiﬁmﬁmgmﬁﬁfgﬁﬂ Use the AppendFormat{) method to format an input
string into the specified format and append it.

sl tsents o s itE ande GG



RS QRREES 4G MBie e 553058 PROMGRAMMING S3ges83es Co

6.9 Insert String into StringBuilder
in0{MaS Insert() method ifit] insert srting 3 Index MumMIAMNG 1SIAk

StringBuilder object 9

6.9 Remove String in StringBuilder
10 & Remove() Method (HUJWAIGMSIHAY remove string i index
SRIAGUTY length MAMNA MEIWAMIRANAIN index

i usi)imnts ¢ ans 3fe anjs
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G.G Replace String in StringBuilder

i 0{Ma Replace () method 1Y) BsaPunaisHATBUMSAMNATHYL
§hﬁnﬁ§ﬁi string Use the Replace() method to replace all the specified
string occurrences with the specified replacement string.

Points to Remember :

1. StringBuilder is mutable.

2. StringBuilder performs faster than string when appending multiple string values.
3. Use StringBuilder when you need to append more than three or four strings.

4. Use the Append( ) method to add or append strings 1o the StringBuilder object.
5. Use the ToString( ) method to retrieve a string from the StringBuilder object.

& {35682 Anonymous Type
Isiqﬁ C# anonymous type AMI{UIAS Class (DA) WM SIN:AMyw idn
mﬁmsm'gnﬂ:mmﬁmsfﬁms contain public read-only properties RANMILN:
Uiam:9  hosMonsniAiiig]a GOl fields, methods, events fhifly
HAURAUIAG nonymoustype ithtiii  new operator {URURMGYWSH
{UIAG object  initializerq  implicitly  typed  variable-var Al
ifidgiaphaaninkis[yiag anonymous types*

1] usiannts ¢« sanm 3 ands @



ENHRERNABES (900 8IS 850U 553058 PROMGRAMMING S3ges83es Co

aninfaimeuinmimiviia anonymous type $ISIUN:HIGH student
IBumsuann:yAGiRum s Id, FirstName §4 LastName 9

Examile: AnonimOus Tiie

Example: Access Anonymous Type

anonymous type &fh property IRUHMGUMU anonymous type
iRhg)ams 9

Example: Nested Anonymous Type

Itﬁﬁ?ﬂUUfﬁﬁ Array 18 anonymous types

Example: Array of Anonymous Types

Example: LIN uery returns an Anonymous Type

i usi)imnts ¢ ans 3fe anjs dy
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90. Dynamic Types
C# 4.0 (NET 4.5) msinnuiastituiunt dynamic iR ahamipansa
[wtaginan compile-time type dynamic type [Uin g

1] usiannts ¢« sanm 3 ands cd
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Atk mAMIEEA S a{UIRG compile-time 9 RgauATm hith:AwURSISinN
Bindimi run time 9 #HiB1 dynamic type {pimsAanaithwiimajag: dynamic 9
Example: dynamic Variable

dynamic MyDynamicvar = 1;
compiler compiles dynamic types {HIMSUMUAR [{UIR§ object

pifsami 9 insiniamAhw  (uinsiaimanisHitiuing  dynamic  type

Suiptasih: st findme run-time

Example: dynamic Type at run-time

System.Int32

{USA§ Dynamic types {ATUIUIASISINU run-time Biohimnhwigaidaiy
IBumsAnnd assigned value 9 2@uiaiiimueuiyminuuitumasmigays

HiBIDynamic types IMWiKAINRIGIRUMSAANG assigned value

Example: dynamic

i usi)imnts ¢ ans 3fe anjs Gé
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: 180, Type: System.Int32

: Hello World!!, Type: System.String
: True, Type: System.Boolean

: 01-01-2014, Type: System.DateTime

[USAGHIGT dynamic A converted GIURIS MN{UIA S{UIHA UIRER ‘:]If&jfn‘ “

Example: dynamic Type Conversion

90.9 Methods and Parameters

eisibgnuigudAiayw assign class object igl{uiAg dynamic s
compiler §h§sﬁ§mt§m?ﬁmm1 methods 1fiu{ai 8k properties name ian:
wann:ayd IsUiag dynamic IRUGA custom class object ®UgSIgT WU
Aonama eIl iimys | ]
Example: Calling Methods

1] usiannts ¢« sanm 3 ands de
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Run-time exception (line 8): No overload for method 'DisplayStudentInfo’ takes '2' a
Stack Trace:

[Microsoft.CSharp.RuntimeBinder.RuntimeBinderException: Mo overload for method 'Disp!
at CallSite.Target(Closure , CallSite , Object , Int32 , String )
at System.Dynamic.UpdateDelegates.UpdateAndExecuteVoid3[Ta,T1,T2](CallSite site,
at Program.Main() :line 8

99. jﬁ@ﬁ&égé@&@& Nullable Types

gt ey uing 8861g (null) 9 wnbzouind  int i = null
SRy rsipnainuianitn compile MRE compile time error 4 MIGIGIRY
MEWUING nuilable Wnassgma Wi ginly nult 1eliumenigmts 9 HAMG

IR nuilable i nullable<s> il s BhjuiReyw 4
Example: Nullable tvpe

{uing nullable Wrmomdgathalysiemodamidmmigiempivmbing
siggnsionh yndunigeisuiged snuind Nullable<int> Mo{RinSRNaIgAM
gwi -2147483648 Aty 2147483647 yaty null y
[Uifi¢ Nullable fiNullable types are instances 18 System.Nullable <s> struct
1 fnthhEywehioniugg nbimyy

Example: Nullable struct

nullable  IR{uinetgsnd int Bthgmyn int §om &Rt viunwhdid
int MRy UHE (8 null 918 4 not #)9 Il ARk it compiler WmReH
919" "null” Sty ol

Exami.‘e : HasValue

i]usifsnen « s $i8 anie e
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ifimal GetValueOrDefault() method ifig]s g nimsalgiajmatipasilns

tosth nulf Baalynishitly default value 1BaTSION Bt nulf 4 99nind:
Example: GetWalueCQrDefault()

Cached Result

e

99 .9 Shorthand Syntax for MNullable Types

ijﬁi‘[ﬁlmﬁl_ﬁsi MEIMNENS 7' operator fhi®iMma  shorthand syntax
RO int?, long? Ggaigjmiid Nullable <s>9

Example: Shorthand syntas for Mullable types

sl tsents o s itE ande ¥l
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99.1 musefignasasem 288 72 Operator

ARS8 777 operator 1Y) AMA{UIAS nullable 181ENUIAG non-nullable

{assign nuflable type fo non-nuflable type} 9
Example: ?7? operator with Ifullahle Type

int? 1 = null;
Nt o = il

Conscle . Writeline{j);
Citput:

B

adzevnAsii ;7 At ine Budsmomdsahinw: ity asiysdonah
il int wgsmomasathiw: i:himmanumiiaindinmg paad
i fig: wgmavgwundAwismiahinaing idamsyd 22 whudandd
yrmAREASIBEM nulf s bERAANG 0 161 7 9

99.M Assignment Fules

nullable type 918G01 rules G1ATGALEoR) §ainealy value type 9 hafiapt
msgisigywysinndh  wasd  nullable  types  {pims{umanginingaysd
fhigignil s local  variables 9 paisidhth  field 8 class ﬁjﬁnmqm
ighEamsaly null gy default MHifE9 haowind nullable Ig{uinebssad int
NP MY SUm Al S anthwE s Annaaignmyungiur compiler
Sannd maiimamsyudsitudsnsfang i AnaUse of unassigned
local variable 'i'" errors

static void Main(string[] args)

Nullable<int> 1,
x Use of unassigned local variable 'i'

1sole.Writeline(i);

Unassigned nullable type-error

AR IOUIAARIRIMEIS: nullable of int type A fieldis class §ig:h&ags

ti]arf]tarenes o s it ands i
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ROUSTAU UMY UIIEIts
Example: Nullable type as Class Field

99 & Nullable Helper Class
Null (EisoAgnthAothiaigamywy gig: pAvanu]umudhdstidhimi

¢rush nui 19 fouamasuniiabime iR 1 §sgoth | Gtk | uied j:
Example: Nullable Type Comparison

1] usiannts ¢« sanm 3 ands de
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Could not compare

Nullable static class At class QIATSWRINUUIAG Nullable 1 hFUSTRaN[A
compare method u)ui]uiRdu]utEu nullable  types 9 hAWIS  method

GetUnderlyingType TR0U returns (A ¢{U(UsA sy U sismAwWERIS{UIAS nullable
Example: Helper Class

99 & Characteristics of Nullable Types

Nullable types can only be used with value types.

1.The Value property will throw an InvalidOperationException if value is null;

otherwise it will return the value.

2.The HasValue property returns true if the variable contains a value, or false if it is

null.

i usi)imnts ¢ ans 3fe anjs vt



ENHBERNREES NS 854N FIeW RSN PROMGRAMMING SI1$e858385 Gt

3.You can only use == and != operators with a nullable type. For other comparison

use the Nullable static class.

4 Nested nullable types are not allowed. Nullable<Nullable<int>> 1; will give a compile

time error.

9. EEERIEA Enums
iIfialman C# enum (U enumeration) Athjusasaly Aanathwanifmeattn
tﬁtﬁajﬁnmﬁ“ajurﬁs list fSnamed integer GgSIGHRNUMSIUAY hipims vilamhw
ifmAag: enum 181Akclass, structure U namespace 9 hifi3jutediigiagimims
mirApm ssingl §am%tﬁ§wmnfgﬁm@ﬂ

enum &Class Di&J&0 "class" IRUAAME group of constants ( unchangeable/read-

only variables) 9 To create an enum, use the enum keyword (instead of class or

interface ), and separate the enum items with a comma
gt sismiumas enum Az

enum enum name

{

enumeration list

RGOl G =

b
enum_name AN :IRUEAGARNASIUN enum TUATHAY tu?ht@mg;mﬂm
(,) 1B4iGiUA items MHISIAY List GnGUMUY

2mmmﬁs January, February, March, May, and June are mocnths of the year 9
Jig: 1ssmwihmmoumuthywsing:s) Shisunn izay: 691 qum Sadge hma
fUssh

enum year

{

1tems of the enum
W T,
Eeleaiilay,
March,
Aol
May,
JEGRES

[ e gl S e I G S U O =

1] usiannts ¢« sanm 3 ands 2>
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B
9.9 #6% Enum Values

warstidhdsAnnaaigielma enum items 1emaRimSANAlgGgSAanthwyn
shphmuUsiifuim mmt’nﬁem 0 4 mafywihpinsAnns o Shvmsyhnuinuitn
ihuigumad

4
5
7

8
2

9l lo §£f5ﬁ§§ Assigning our values

Die

anantgruRliRouyaigismg enum 9 wasiiymigyuieywie
eqvund ie8sr B 109 USJUHnﬁﬁGﬁLﬁﬁ§ﬁﬁmﬁﬁfgtﬁ‘}mﬂﬁmmﬁmﬁﬂfﬁmtij

ol

inud hERRsigihuwi 103

Erdd

o

s

M ﬁGRﬂSmSAccess an Enum

iBhnyighimi enum item iThwid e dot ()

i usi)imnts ¢ ans 3fe anjs dy
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9l & FssisesiIBERES Convert an enum to an Integer

ol

uipitighdaonamaisial enum sflgiesumsaiydssaa 1 imuSuagii
ifgiunminylutiuamaieimaly integer value 9

n

1] usiannts ¢« sanm 3 ands
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(int) year.May) ;
Congole.llriteline ("The walue of June in weat “ + "enum is " +
36 (int)year .June) ;
i ]

January in year enum is B

February in year enum is 1

March in year enum is 2

April in year enum is 3
May in year enum is 4

June in year enum is 5

ol .m 555%9 enum E&i%&&ﬁjs Convert enum to String
IS UADIMA Tostring () method 8] GigH enum 199th GrHAT

atninds AU uulgh enum 19 GHATEOIG ? 2

Console.WriteLine(year.January.ToString());

Console.WritelLine(year.February.ToString());

Console.WriteLine(year.March.ToString());

| us]hentr + ne {fe ands us
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SoHad
FUBHPIRSCBENSIR|I6HS Operator HOMEN C#

1slahmean c# Operator Ath8T Uy (symbol) utAEfwvidann ueitaly
Ayw gthj‘mLmt'ijﬁ Compiler 3JAMNQHYWHORAMD ( -+ % L% .=, ....)1
9.1f1m1T Operator 1§ 2
w15 Operator VIR RO SWIU]UIR)UATgYWUIDSHoM
18l Operator 1187g: 2
Operator Baser (Symbol) TBaifarntAnNS yiy) uiR) vyt 9
{UI1AS Operator {iqSivhioAth{UiAGH oS

{1118 ¢ Operator uTunw

Arithmetic operator weania fgamha
Assignment operator U anfi Umg mﬁfg
Comparison Operators U8 anti i) UIﬁ]U
Logical Operators weanii anisn

b.ggﬁ‘j} & Arithmetic Operator:

Arithmetic Operator Athasrmannsithywds ianadhalen ildfmalguganismi
AANSIAMYWT ANSHoth + - * / 9 Gin:aly U Variable Ru{pilmeathywis
Operator 13§ mann s {aimsiunch operand 9

Arithmetic operator Aa 1 Fiuashapuiiaanaly goadhalisnits Wiwamo
Operator 1Rj418] a4

1B GIPME Arithmetic Operator S aHaTYWEAATY char, int, long, float,
double, U decimal ?giS1:85 ) + ArGIHM msthyth string M sEhidi 9

Arithmetic Operators

woanin g weanii |(uTunw 2qnind
+ yn ynuigy afyl X+y
- fA Baalgnic Shaly gwigiig)a  |xy

1] usiannts ¢« sanm 3 ands 50
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. A00 Xy
/ fon wasamiaion (orgion X ly
++ SRS whnigg sk Yash o X+
- RAGWG: whntgg sk BAsk 9 X--
% A MG gSMANY HISH ITAWARIANN | x%

.9 {55RNSESH (+)

weanii ya Arananya algiuasier 1 uibsa §4 B amidins wiAs
WHER RN Statements 9 MUIEMIANNUBIANTEYAMS a §8 b 9 18]
iR misan uonitiw i rgliSiimimatom 9

; using System;
3 using System.Collections;
A using System.Collections.Genheric;
5 using System.Ling;
6 using System.Text;
5 using System.Threading.Tasks;
2 namespace ConsolelApplicationb

{
10
11 class Program
7 {
i atatic void Main(stringl] arge)
14 {
o ALiae e G
16 A = -
T i
1 B 4;

+ B;

19 & = B
2l : . o
01 Console.Writeline ("Result = "+C);
50 Console.ReadKevy (] ;
Z )
24
25 ) :
26

i usi)imnts ¢ ans 3fe anjs

99
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.18 ($RRASESH (-)

wnanii ya Aannsudunaniins algivasns amitums winsdgSWHo U
I Statements 9 MNUIIMIBANIUNIANTEEATY a Sk b9 ishinniRnidmi
annsuonUiiw i agiiS il mioniom

1 using System;

2 using System.Collections;

3 using System.Collections.Generic;
4 wusing System.Ling:;

5 using System.Text;

& wusing System.Threading.Tasks;

7

& namespace ConsoleApplication5

5 B

.10 class Program

Ll {

1z

e statiec void Main({string[] args)
14 {

1.5

16 G Eee B

1L A = 2

18 B = 4;

e o= A= B

20

2 Congole.Writelidine("Regult = "+O);
2 Console . Readiens{ 1>

25 }

24

25 }

26 B

.00 {5RRNESE
Gimspumnaniiann Andiaaan Field amitums winssSwhom 9
pEtIEmmInSuBMniiaanhi a S b9 shinuiduiEmiannena

Dol

W AR MEMIn Ao o

1 using System;
2 using System.Collections;

1] usiannts ¢« sanm 3 ands ol
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3 using System.Collections.Generic;
4 using System.Ling;

5 using System.Text:;

6 using System.Threading.Tasks;

o

8 namespace ConsoleaApplicationb

9 B

L0 class Program

It {

iz

i statiec void Main{string[] args]
L {

il

15 BINNE G e

1L A = 2

18 5 =0 ol

1.9 C = = B

20

2l Congele leitisldns{"Result = "+8)
77 Consale Reasliesa(] ;

253 }

24

oG }

26 B

file: /S Users/ PEMN SAROMN/ documentsvisual studio 2013/F

Result

.é BmrnsSGies (/)

Gienspmaniaion ﬁ”wmrmswipm Aib algismct O yifs  Wiw

nniiio
wingdgSwivaiHGigom 1 WGIEmIAMNUBANEicanh a8 b 1slin
R miannSyon it 11 /iR S Mg minmom

using System;

using System.Collections;

using System.Collections.Genheric;
using System.Lindg;

using System.Text;

using System.Threading.Tasks;

namespace ConsoleApplication5

{

0 class Program
1

{

= ke B9 =3 Gy O ks N 2

i usi)imnts ¢ ans 3fe anjs m
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B file:/// T/ Users/PEN SARON/documents/visual studic 2013/Projects/ConsoleApplication5/Cc

1. & s4sa RSN (++)
iz anis wigy fmiennsipren an
nspnnnifioahi afub e ashoasddn

IO AHTIAITLT

":‘u"gu’ AsymS:

o

I

ATE
=l - |
NS

81N

i) twenns & s 38 ande
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23
24
25 }
26
o

filex///CfUsers/PEN SARON/documents/visual studio 2013/Projects/ConsoleApplicat

.é ipsmnnSaeins ()

Sitn:uEanit vigy Ammanirenaniiswehe atyrusshe 9
M@ @ 2 VA A 0 gsdmisdim Ao +:

Gim: operands IR LTI ST ATY W EH Arithmetic Operator HIGENTNY §R IS &
miglmeimAs MR i 8 ATaY

i:

2using System;

SJusing System.Collections;

dusing System.Collections.Generic;
Susing System.Ling;

Busing System.Text;

Tusing System.Threading.Tasks;

a
9 namespace Consolefpplicationh
10§
11 class Program
L i
1= static void Main(string[] args)
14 i
5 int A;
16 A= 4y
i Eoncoles Wit el ne (2 ; £ outpat: 4
18 Sonzole.Writeliine (——A) ;0 7/ output: 4
19 Console WritelLine (A) ; Aguthanl 5
=20
21 Congole.ReadBey () ;
=22 1
23 !

file:/ /T Users/PEN SARON/ documents/visual studio 2013/Projects/ConsoleApplication

si]arsd]anenty ¢ sinm e ande ai
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m&?ﬁj}ﬁ Assignment operator

Assignment operator ARAMAN C# UlwiSiahnaveySAMSNSUIouAUTw
0 Arithmetic  operator Assigr;mentOperator A mLUIﬁGjﬁILTﬂT; (Symbol) iR uimif e uif
mivmsalyfinihighun2mhaliag 9 Assignment Operator ( = ) Ao sifimasiiy]
tm:ﬁ%g 4 Variable {2 futgig1hanigl variable itiruigignhighh 4
wki{muth {UIAS Assignment operators

Operator Example Same As
= X=02 x5

+= X +=3 X=xX+3
= x-=3 x=x-3

= x *=3 Xx=x*3

= = Xk

Qo= x %=3 x=x%3
&= x&=3 x=x&3
|= x|=3 x=x|3

= X"=3 x=x"3

>r= X =>=73 X=xX>>3
o X <<=3 X=xX<<3

G. @ﬁ‘jﬁﬁ Comparison Operator
Comparison Operator 1&1{J16]iU] Ui US! Operators F4gpwithwisiaiymh

Boolean (true or false)

QNIMUISTh Comparison Operators:

Operator Name Example
== Iﬁj X ==Y
J ENGY X1=y
> Gk X>Y
< H0MH X<y
>= i uieg X >=y
<= actha Ut X <=y

1] usiannts ¢« sanm 3 ands
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é.9 FSIBIENES (PMRNSSE 665 (=)
wannti 1l am(==) Sginsimiidppuinu veen) sigam o S

= =)

&1 HIH2 0] 4
2nninifos
B2 Form i O Fad
ﬁ‘iﬁyﬁ Caomparison Operator
A [4 |
nigB |4 |
Gigw
=B Gig i ol
source code:

1] wsi]assshed ¢ s $d@ anje 5l
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é 12 BN (BBNNES B (<)

Operator (<) Atfamupaifamiyitugotiy 16184001 Statement thytw
UAZAY Conditional 9 [Ulsid et (aaffaaighniiha gothh hiuaigha 1§0sh
pangajuagngfithh humaly 8sa 4

é m mssjgsim&s asmesse&s Operator (<=

Operator (<=) mLUﬁILmUL@ﬁmSnjﬁfgfﬁ ugothayy 1918RaN  Statement
MYWwUaeng Conditional 4 [Uaisid aisah (pafiSamighngihm aothh himvatylia f
aishiaafSajupengtthh huipmaly Gshia 4

1] usiannts ¢« sanm 3 ands 5
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G.¢ TSNS (BRRNSE S ()
wwanfitichh m(s) Aptasadildiuuin)v vpeag algamitudioh
gwaigisunenprisig)a

)

i class Program
= static void Main({string[] args)
5 int ®=1§
6 T & = 10
¥
8 if % > 5
10 Congole. Weiteldne  "Your works is truel ");

Console.ReadKev () ;

}

1
é & FRI6IBITN s (BRNES SShe BERS (>=)
weanintmhi e ﬁmg >=) %Lﬁj simdidhi)uiu wasny algamitn
hithh yidd thywaigisuaeny

Pl

12,

3
cca’—-s
cr’”
L

i usi)imnts ¢ ans 3fe anjs vd
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1L class Program
z {
5 static void Main(string[] args)
4 {
5 Tmie x=18 ;
& aliEnE e = L
-
8 If (= == v
o {
10 Conscole.Writeline("Your works 1is true! ");
1L Console.ReadKevy () :;
1.2 i
L=
14 }
1L }

)

é.D FEEIHITNES (BWIRNSS 685 (= =)
weanii g (= =) Aptasmifilidiguins vaeng aigam iGae §h

algupeny 9

aqningds
ik class Program
2 {
3 statie void Main(string[] args)
4 {
5 S il
& inkE 5 = 10:;
.
8 if (x == v)
G {
e CangelenWrimeLinel " venie werks s Erxmuasl Y
LA Ceomsale.Readkey (] ;
12 }
1=
14 }
15 }

G.(] PRICIBITNES |BBINNG S BREES ggfess( =)

3w e ( 1=) Agiasmndildigum)o vasag algam Ry

U
Feia) uiw Shafyruneny
PEAOHNE
1 class Program
2 {
= stabieo vwold Manistoitgl]l ares)

1] usiannts ¢« sanm 3 ands fo
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4 {

o LAt = 185

S int ¥y = 19;

2 if (x !=y)

i) { : : @ . n
11 Console.Writeline("Your works is true! ");
2= 3

13 else

14 { o .

15 Console.Writeline("Your works is False! ");
e I

17 Console.ReadKey();

18

19 J

20 J

51 //Output: Your works is False!

& 5395‘5:5 Logical Operator

Logical Operators I'm“t[fj Operator IEEﬁUfgﬁ Operator thﬁmﬁfg Boolean gﬁitj’mi
ju)uimlualgrsia@ihis: or Operator U (]]) JUETY True [UAISID Operator ShiGh U
UMY SATY true 9 2O 93 true || false (UGRIUA true 9 And operator 8%
(&&) BURTY true 181N FUIRA Operator F1ANINSATY true

logical Boolean operators HSIG{UW ANt logical operations {1 bool operands
operators include i UHNSHGM unary logical negation (1), binary logical AND (&), OR (|),
SH exclusive OR (), SIS H binary conditional logical AND (&&) and OR (]|).

*Unary ! (logical negation) operator.
*Binary & (logical AND), | (logical OR), and * (logical exclusive OR) operators

(Bt SURaITAS operators inkiahwalguAvAmisiadii
*Binary && (conditional logical AND) and || (conditional logical OR) operatots.

Operator Name Example
I Uy x|y

Or EIII;I'JQ xOry
&& nnGRA X &8 Y
And N GRA x And y
! nntdse X1y

i usi)imnts ¢ ans 3fe anjs 9
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&.9 ngéLogical negation operator !

UNU$ unary ! Operator BANSIM1 logical negation H?Qmsséﬁam‘fs operand U &S
he isuAhuifiais wasiOpivimhwaiyieldsia §adela wasiBuivamhw
alyigings

B N RGNS

unary postfix ! operator 'gmnull-forgiving operator

& 1 a8 Logical AND operator &
ANUSYH & operator AMNSY logical AND I8 operands (URURARITUEH 9 (UGRATS x &
y Biia true (U0 810 x 84 y hwalgisifiaginir 4 15881 ugRUATSAA false
NNURA & operator [WAURMIMWATY operand §1401 15161:0 operand 21htEkin
hoaighosha false BIGUGRUUAUARMT AGSAA false 1 Qs%ﬁﬁﬁfafs operand
i 1 phemnmiabimy  phvhadiaius & wAvhahmmruauitany

(3] a

RuEo SHSi’mifn wEsAnNaTYls operand 2141k ¢

&.m ﬂ&@ég Logical exclusive OR operator *
Uy~ AANSIGIREURGYE OR fRupimsmanathiiiih xor gjiiznis

o

[I8L1 RURRITURTH Y EU?rﬁﬂﬁS XMy mﬂnLUfUSIUXﬁtiJmHI‘.ﬂ g 1w y f]U‘JnIEﬁﬁ 8805

a

yx hwalgisl Gsia 1wy hwalytel fag 08stie ughuAdshag 1914
AU bool operands [UAUARAT A AANSIU RGO 8 inequality operator 1= 9

1] usiannts ¢« sanm 3 ands gls
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B

:
¢
8

0

]

&G szsg;s’sgg Logical OR operator |

unGY | WAUARIAANS logical OR §Jfig0y OR is operands &N 9 URNTS X |
y Afa wasilxyy hwaigd fag 108s8i:ie  gany ASSAAY  The | operator
computes the logical OR of its operands. The result of x | y is true if either x or y evaluates

1o true. Otherwise, the result is false.

womo g e wnE

&.& szsgesz;;szsg;s%%e Conditional logical AND operator &&

UASANAN A conditional logical AND operator && IBU{EIM SIAANUHN T "short-
circuiting” logical AND operator AANS) logical AND I8 operands (URUGMITUATN Y UGRU
IS x&&y Ahn Wwasilanin x 84 y hwalyie) 0a Jom < 108s8im:1s UgRUASS
Ang (uaisil xhwaiygiel Gsiia y Ss{pimsiAhwaiygis logical AND operator & S
whvAmnuashaiit giglaniahwalygwavamigini

i usi)imnts ¢ ans 3fe anjs i
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3 Console.Read () ;
2
10 }

&9 %ij@ﬁ@ﬂ&égé%@ Conditional logical OR operator ||

MUU[SAN ||conditional logical OR operator || IRUHINSIAANURIEN "short-
cireuiting” [WAURMIGIHEA OR AANSIGIHEU OR TshvAmiuan Y ugands x || y
Ahe wasil x y y hwalgh fay 108sgimete wgan Afsha 9 s x hw
atgre) Na y Bs(pimsiahwaiys

é statie void Main (string[] args)

3 {

4 :

= int y=4, x = §;

‘ Console Mriteline(x > 6 || v < 10}

- / returns Truse bscause 5,10 is greater than 4 AND &5 is less than 10
a Console.Read () ;

9

Wi I

&9 B H2RY Nullable Boolean logical operators
fUEUbool ? operands, & (logical AND) 8% | ( logical OR) 1{§ support AATINIGN
wsalgigoonihimy:

o operator & produces true i QJ:{Mia operator FANMUATNNWATEHNA Sldr 9
wesilxy yhwalgth 8sfax & yuilia 680 (19:0th operand 1{jkig)ahtw
alyiel 618 null )9 1G88Gi:1e gRnis x & y AF1E null

o | operator produces false GSO& NE{MIA{UAURRT operator SN TURSHALY
alyieifsnag was x y vy hwalgdh fax | yana s go:Ompavgar
ighie] ahwalgie hnw: A ) < 1I06sim:1e R x |y A¢ignu 9

MmN meUinmAnaS ¢

X ¥ x&y x|y
true true true true
true false false true
true null null true
false true false true
false false false false
false null false null
null true null true

1] usiannts ¢« sanm 3 ands A
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X y x&y x|y
null false false null
null null null null

9. Compound assignment

In C# language, there are five compound assignment operators:

UM anii uftintw HaN B Higgsni
= WWanig g

== pmanii an

¥ [UMANTG Han

A= i o

o= [WIANIGE KRN

9.9 += operator

QRIMYIS i operator N1 ARUIMUIS Operator:

1.Add operation.
2.Assighment is UG AI§T A add operation.

3R += operator YW code

int i=2; //initializing 1 to 2

i+=2; //equals to, 1 = i+2;

-] 3

Statement i+=2 A18]8H i=i+2, §1G: 2 Shpptmsuiguiaialyis i fRuRbaST 4 ¢
§0Ra ugrismiuisy 4 pimsuamts) i wifuguigmaaigifiersani 2161 4 4

o Lssss:m%%ﬁﬁ -= operator
This operator performs two operations in sequence

1. Subtraction operation.

2. Assignment of the result of subtract operation
SANNT -= operator Y code

i usi)imnts ¢ ans 3fe anjs gl
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(-]

Statement i-=2 AIRISH i=i-2 > Shpiostniomiaigis |
IBuRUAnbast 0 9 §08a UgRNISMINA 0 (HINS assigned back (WANIE] i T 1EMWIH

UguIgmN algruahigl 09

Example with -= operator

//C# Example of compound assignment operator -=
using System;

class A

{

public static void Main()

{

b

char c="k’";

Console.WriteLine("Original character : + c);

c-=(char)10; // ¢ = c+1@ by using the required casting of int to char
Console.WriteLine("Post -=1@ operation on our character : " + c¢);

short s=20;
Console.WriteLine("Original short :
s-=5%10; // s = s+(5*%18);
Console.WriteLine("Post -=5*%10 operation on our short:

+ 8);

" +s);
int i=12;
Console.WriteLine("Original int :
i-=10; // i = i+16;
Console.WriteLine("Post -=10@ operation on our int:

+1i);

+ 1i);

float f=5.5F;

Console.WriteLine("Original float : " + f);

f-=20; // f = f+20;

Console.WriteLine("Post -=20 operation on our flot: " + f);

double d=26.5;

Console.WriteLine("Original double : ™ + d);

d-=38; // d = d+30;

Console.WriteLine("Post -=30 operation on our double: " + d);

Output is

Original character : k

Post -=10 operation on our character : a
Original short : 20

Post -=5%*10 operation on our short: -3
Original int : 12

Post -=10 operation on our int: 2
Original float : 5.5

Post -=20 operation on our flot: -14.5
Original double : 20.5

Post -=30 operation on our double: -9.5

1] usiannts ¢« sanm 3 ands
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0.0 RS EERN * = operator

This operator performs two operations in sequence
1.Multiplication operation.
2.Assignment of the result of multiplication operation.

AIANAT *= operator YW code

//initializing 1 to 2

Statement i *=2 AIAISH i=i*2 §ig: 2 RhipimsannShaiyls i BRI 2itiig 4 9
GRI{MW UERUISANN 4 (AINSANASIUIS i thwiiuoyismaaigiuashigit 49
//C# Example of compound assignment operator *=
using System;

class A
{

public static void Main ()

char e="d"';

Console.WriteLine("Original character : " + c);

c*=(char})2; // ¢ = c*2 by using the required casting of int to char
Console . WritelLine("Post *=10 operation on our character: " + ¢);

short s=20;

Console.WritelLine("Original short : " + s);

s*=5*10; // s = s*(5*10);

Console . WriteLine("Post *=5*10 operation on our short : " + s);

int i=12;

Console.WritelLine("Original int : " + i);

i*=10; /f/ i = i*10;

Console.WritelLine("Post *=10 operation on our int :

float f=5.5f;

Console .WritelLine("Original float : " + £f);

£*=20; [/ £ = £*20;

Console.WritelLine("Post *=20 operation on our float :

double 4=20.5;

Console.WritelLine("Original double : " + d);

d*=30; // 4 = 4*30;

Console.Writeline("Post *=30 operation on our double :

QOutput

i usi)imnts ¢ ans 3fe anjs el
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Original character : d

Post *=18@ operation on our character: E
Original short : 2@

Post *=5*1@ operation on our short : 1060
Original int : 12

Post *=1@ operation on our int : 128
Original float : 5.5

Post *=2@ operation on our float : 118

Original double : 2@.5

Post *=3@ operation on our double : 615

0.¢ pmanssiss /= operator
This operator performs two operations in sequence
1. Division operation

2. Assignment of the result of division operation

FIRN T /= operator MYW code

//initializing 1 to 4

Statement i/=2 AIAJRM i=i2 §ig: 4 Shpimsivhivamthwaigls i g 2] itwh 2 9
QUﬁn m‘.}ﬁmIS"ﬁﬁUﬁIUn 2 LﬂfmSLUnan‘éjUIﬁ | Iifﬂtﬁﬁ:il UguismAaeat TUflljﬁﬁ 4

1512 4

Example with /= operator

//C# Example of compound assignment operator /=

using System;

class A

{

public static void Main ()

char c='j"’

Console .Writeline{"Original character : " + ¢});
¢/=(char)2; // ¢ = ¢/2 by using the required casting of int to char
Console.Writeline("Post /=2 operation on our character: " + c);

short s=20;

Console .Writeline{"Original short : " + s);

s/=5*10; // s = s/ (5%10);

Console.WritelLine ("Post /=5*%*10 operation on our short :

1] usiannts ¢« sanm 3 ands A
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int i=12;

Console.WritelLine("Original int : " + i);

if=103 J/ i.= 1/10;

Console.WriteLine("Post /=10 operation on our int : " + i});

float f=5.5f;

Console.WritelLine("Original float : " + f);

£f=202 Jf = £/20;

Console.WriteLine ("Post /=20 operation on our float :

double d=20.5;

Console . WritelLine("Original double : " + d);

d/=30; // 4 = 4/30;

Console.WriteLine ("Post /=30 operation on our double : " + d);

Original character : j

Post /=2 operation on our character: 5

Original short : 20

Post /=5*%*10 operation on our short

Original int : 12

Post /=10 operation on our int :

Original float : 5.5

Post /=20 operation on our float : 0.275

Original double : 20.5

Post /=30 operation on our double : 0.683333333333333

0 .& iprrnsSisnuwnasrans %= operator
This operator performs two operations in sequence -
1.Modulus operation, which finds the remainder of a division operation.

2.Assignment of the result of modulus operation
IANDT %= operator Tt code

int i=4; //initializing 1 to 4

i%=2;

Statement i%=2 108K i=i%2 Gz 4 Shpiosivhioathwaigls
AW AU AR IRt gt 0

i usi)imnts ¢ ans 3fe anjs g
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ORI UGRIUES modulus operaton §3MUIS: 0 [IMSAANGEEGUIE |

INWIHUGYISM BTG ATNA 4191 09

oy

Example with %= operator

//C# Example of compound assigment operator %=

public static void Main ()

Console .Writeline("Original character : " + ¢);
c¥%=(char)2; // ¢ = c%2 by using the required casting of int to char
Console .Writeline("Post %=2 operation on our character: " + c¢);

short s=20;

Console.WritelLine("Original short : " + s8);

8%=5*10; // s = s%(5*%10);

Console.WriteLine("Post $%$=5*10 operation on ocur short

int i=12;

Console.WriteLine("Original int : " + i});

i%=10; // i = i%10;

Console.WritelLine("Post $%=10 operation on ocur int

float £=5.5f;

Console .Writeline({"Original float : " + f£f):;

£%=20; // £ = £3%20;

Console .Writeline{"Post %=20 operation on our float

double d=20.5;

Console .WritelLine("Original double : " + d):;

d%=30; // d = d%30;

Console .Writeline{"Post %=30 operation on our double

Original character : a

Post %=2 operation on our character:
Original short : 20

Post %=5¥10 operation on our short : 20
Original int : 12

Post %=10 operation on our int : 2
Original float : 5.5
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Post %=20 operation on ocur flecat : 5.5
Original double : 20.5

Post %=30 operation on ocur double : 20.5

Cﬂ&gﬁ.j:ﬁ Controlling Precedence:

fik C# Gim: Operator eUsUWESSHG ( *,/, 8 %) BRMIAnNYS aue
(+88-) 901G 2+ 3 * 4 UgRAIRUGGUMSA

int 4=12;

int i=12+2%*3;
int i=2%*4-3;

A w

ByiegumsugRugandnmoifimar parentheses ( ) UA§ Expression §IR

1

gNWAMIRUEIRANYS Big:nsSWHh wep () MMmannysIauge

int i=12;
int i=(12+2)*3;
int i=2*(4-3);

51N Operator {RUENS Precedence HOMANSINMANM S AipRIFmunygm

int i=12/6%*2;

int j=12+2-3;

Gims  Associativity AMAMINHMUISMIAAMNQIRUARIN:  Operator  fRUMS
Precedence UMK Associativity TUATAT left-associative ( 12/6+2) MSSWHMATMUTS
miaANAGROUNEhIF ad

G. Incrementing and Decrementing Variables:
6.9 Increment/Decrement Operators

Increment/decrement operators juis v ugwain run ILﬁIEHjUIﬁS U§tij§|“‘fm [UfJ
variable IR U Integer iUTW N g 16115134 U Iteration 164 loop

1 [BPx = x F 1p /Y G is ingremenced.
5 SR = /
-

4 e S te

5 Qug—er 0

6} $X = T o

i usi)imnts ¢ ans 3fe anjs d9
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weosibidhgimivigy aly 1 1916] variable 191zt G1J e+ Operator:

count= count+l;

AANCH MSEUST Operator YWaIMUUIgUATY 1 1616] Variable gshithwitihial
0[me o ++ 1SR W Variable 1812 4

count++;

atduAmodimaan - Bgjugwaly 1 1oma Variable MSRAIL

oS

count--;

31ens - Operator 84 ++ Operator {2 UL Unary Operator
&. Prefix and Postfix:
Increment++ S decrement — Operator ASUGUATYgaSTiniRuIdBhthAgiahys u
QRIMW Variable 1 ghmithAeqisietige Variable HiMSIUT prefix form Gianamy
mnmnﬂtsﬂmmmw Variable Lm’m ST O postnx form

RMUIS U GRUZURISMITIMA ++x Thywdh x++

int x;

Console.Writeline (x++); //x

onsole.Writeline (++x);

muiw: eI aituinmthe
x++ BhiEmMysShviguaignsSWhEAIFIE) Console.WriteLine BIgM&S 42 J015U
uigunly L191gjgshia] 431

++x AhuigunigysSamilmnsSwiuigualy 1 19lggshid 43 joifugaingle

o
-]

Console.WriteLine mgg 43 1014

1] usiannts ¢« sanm 3 ands £(d
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90. Declaring Implicitly Typed Local Variables:
tfuMGIEAN initialize Variable 1SH(G{A# Statement IagWwWANS BoanAANY
iMY 3

IIIII%HHIHHHHHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

aqninfbidunsSwd Admivida variable YUWiA: mylnt 918 Data Type int
watisBamnsguaiy 99 Augigleh 9 ayuohodiBaEIduaiyge) Variable 191
mHLU%ﬁ9§§r§wfﬁ€Uﬁ[ﬁ}9%ﬂjtﬁﬁﬁﬁfﬁﬁ
wron:fisaiue cx BiubhmosMiRaTuwa Date Type amywiduanameie
84 variable fRuitffauida msgaidnmwhimipaisasiibalyidasimn:igie] variable
{8129

var myVariable =100;

var myOtherVariable= ™ Hello IT '/;

Mu2NNIUINAIG  Variable myvariable 831 myOthervariable A{icsiuTith
implicitly typed variables G1m: var Keyword B{atq s aidgjin0i#16] compiler 6
{RASTRUWA Data Type uLnULnfUtIJﬁILH]U Variable 1¢1munigidugn1gigaihms
myVariable A0 int GinnA myOtherVariable & Strmg 9 Imtﬁtsﬂmﬂﬁ[ﬁtﬁtﬂn ouGsMmo
Iﬁmiﬁmﬁfgtﬁjﬁﬂtﬂﬁﬁﬁﬁn float, double, U string 1§18] myVariable ”WSIQ]MQV]LU“J

Gien: Variable 1RGNWAMIRUHBMAMYW var Keyword NGG{EHAR assign alge)h
muniBsiig:e Shms Error iRAIF]A

99. BN
GIRUTTAST code YUTEY] display AANISYWESSEGIMIMYS

1

Windowl - | [ (]| s S

Small Calculator

Value 1. 5

1
*
[24]

[

i]usi]asnes ¢ sann 08 anis Gim
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[y A]
&

3

iSlaman c# Math Atpsanid iduanfapoidaonsusidalydyw uig

K&

FRIBHNE AL RBHER|IBEHR Math FSFEN Cf

ol

BTUIMNY Compiler 2/ANNHYWRGH (Min, Max, Sart, Round, Abs,.....) 9
i Math 124§ 2

Abs

cos
Acosh()
Asin
Asinh()
Atan
tan2
Atanh()
BigMul
Chbrt()

+
B

>

:

1

ft

Ceilin

;

Clamp()
S

®)
S 2
-3

ELLE

DivRem

=
S
S
H

=
=
=
=
7}
=
B,
=]
[=H
e}
%
-

F - =
i
g2

Description

Returns the absolute value of a specified number.

Returns the angle whose cosine is the specified number.
Returns the Inverse hyperbolic cosine of the specified number.
Returns the angle whose sine 1s the specified number.

Returns the Inverse hyperbolic sine of the specified number.
Returns the angle whose tangent is the specified number.
Returns the angle whose tangent is the quotient of two specified numbers.
Returns the Inverse hyperbolic tangent of the specified number.
Produces the full product of two 32-bit numbers.

Returns the cube root of a specitied value.

Returns the smallest integral value greater than or equal to the specified
number.

It is used to restrict a value to a given range.
Returns the cosine of the specitied angle.
Returns the hyperbolic cosine of the specified angle.

Calculates the quotient of two numbers and also returns the remainder in
an output parameter.

Returns e raised to the specified power.

Returns the largest integral value less than or equal to the specitied
number.

Returns the remainder resulting from the division of a specified number by
another specitied number.

Returns the logarithm of a specified number.

Returns the base 10 logarithm of a specified number.
Returns the larger of two specitied numbers.

Returns the smaller of two numbers.

Returns a specified number raised to the specified power.

Rounds a value to the nearest integer or to the specitied number of
fractional digits.

Returns an integer that indicates the sign of a number.

s 3te anjs tle
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Method Description

Sin() Returns the sine of the specified angle.

Sinh() Returns the hyperbolic sine of the specified angle.
Sqrt() Returns the square root of a specified number.

Tan() Returns the tangent of the specified angle.

Tanh() Returns the hyperbolic tangent of the specified angle.

Truncate Calculates the integral part of a number.
9 SERHBE ABS ||
Bs ) Amasaus nfumtugwdss ieltaigmhoas 9

Abs() 15 a Math class method which 1s used to return the absolute value of a specitfied
number.

1. Math.Abs(Decimal)
Math.Abs(Double)
Math.Abs(Int16)
Math.Abs(Int32)
(
(

~ w N

el

Math.Abs(Int64)

6. Math.Abs(SByte)

7. Math.Abs(Single)

8. Math.Abs(Decimal)

method is used to return the absolute value of a Decimal number.

Syntax:

public static decimal Abs (decimal val);

Parameter:
vals hathGgsitupimituimhh yiad8h Decimal MinValue GigAGtha Ut

Decimal Max Value I8{UiA¢ System.Decimal

Return Types fireturns 1U8¢ uMASUN W r B 0 < r < Decimal. Max Value
2qtnris

8%

frad

Oy 1 W LY

i usi)imnts ¢ ans 3fe anjs e
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Main ()

9.9 Math.Abs(Double)

Method 18t SUTY] return (ae UalyhoaisGss double-precision
floating-point number
Syntax:

public static double Abs (double val);
PXINGE

1 /// C# Program to illlustrate the
2 // Math.Abs(Double) Method

3 using System;

4

5 class Geeks {
6

L // Main Method
8 public static void Main()
2

{

1] usiannts ¢« sanm 3 ands t8)
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Lk

9 [ Math.Abs(Int16)

method ﬁIﬁILﬁtﬁﬁj return aigth G215 absolute value {8 16-bit signed integer 9
Syntax:

Parameter:
1. valz hAthiueiiupimiRuahh Intte. Minvalue GIgaGMHA YiRgSh Intle

1

MaxValue {8 Ut ¢ System.Int169
2. Return Type: N{Ag{UGSSAGIRVMSGNAIVS 16 TaSUnw r o 0 <r <
Intl6.MaxValue®
3. Exceptions method 18:8RRMNI%] OverflowException [t 810&1Y val 18184 Int16.Min

Value
Example:

i usi)imnts ¢ ans 3fe anjs £y
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Main ()

le.Writeline ("Absolute wvalue o 0} T gn,
= (value) ) ;

Absolute value of 32767 = 32767
Absolute value of 1482 1482
of -142 142

of 8 = 9
9.M. Math.Abs(Int32)
method §{F{M aTIHET return algthG21& absolute value I8 G SAR 32-bit signed integer.
Syntax:

Pl s a ey ml Alel e el

Parameter:
val: hathiueitupimitutiti Intie Minvalue 03gaothi Yl §h Intie Maxvalue 18

[UIR ¢ System.Int329
Return Types N return GSS A1 signed integer 32 Oasuntwth r WO 0<r<
Int16.MaxValue

Exception3 method 18:88E AU 3] OverflowException (Uel 8101y val 16784 Int32 Minvalue
Example:

1] usiannts ¢« sanm 3 ands &
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Math.Z

of 2147483647 = 2147483647
of 13482 = 13482

of -65525 = 65525

of & = @

. 56 8B cos()
amugaus fuposaniaiygmgnai8 Cosd

Syntax:
L4
SENION 3
1 using System;
2
3 namespace ConsolelApplication7
& ]
5 class Program
6 {
7 static void Main{string[] args)
8 {
9
10 double numl = 0.0, num?Z = 0.0, num3 = 1.0;
ik
il £ Tt returns the hyperbolic cosine
il /' specitied angle in radian
14 double cosvalue = Math.Cosh (numl) ;
il Console.WritelLine ("The cosh of numl = " + cosvalue);

i usi)imnts ¢ ans 3fe anjs e
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16

L7 cosvalue = Math.Cosh (num2) ;

18 Conaolc Wl teliine (Y"The: aesh of nuan: = " & cosvalie] s
1@

20 cosvalue = Math.Cosh (num3) ;

2 Consolo Wl telliine ("The aeo=sh of aums = " & cocvalile) s
i Console.Read() ;

G }

24 }

= —{J,95241298041 5156

M S§REBSE Math.BigMul()

BigMul( ) Amifian{y®A method class method 18:pimsiFifigiannsul
product & UARUINMIUMIStwo 32-bit numbers
Syntax:

public static long BigMul(int a, int b);

[

JUNIN 3

1 using System;

2

3 namespace ConsocleApplication?

L

5 class Program

6 {

7 statie void Main(string[] args)

8 {

9

10 Int32 =1 =

1 Int32 x2 =

12

A5 'y Ugang Bighnl( ) meth

14 '/ result inteo a long(Inted) variakble
16 long product = Math.BigMul (x1, x2);
16

17 Gerting the output

18 Gangolc.riteldnel "iie produst of She twe punbersl w8 " & produat) ;
i Console.Readl() ;

20 1

21 }

22 W
(UgMrUs

The product of the two numbers is 44132765266008836

1] usiannts ¢« sanm 3 ands g0
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@. 5685956 Math Sin ()

Math.sIn () Bthugaus ifaimtugwdss ieihaiyafar sind
Syntax: ’

Math.Sin {(number)

using System;

namespace ConsoleApplication?

{

class Program

{

static void Main(string[] args)

{

double numl = 68.8, num2 = 0.8, num3

// It returns e hyperbolic cosine of
// specified » in radian
double Sinvalue = Math.Sin(numl);

Console.Writeline("The sin of numl + Sinvalue);

Sinvalue = Math.Sin(num2);
Console.WritelLine("The sin of num2 + Sinvalue);

Sinvalue = Math.Sin(num3);
Console.WritelLine("The sin of num3 + Sinvalue);
Console.Read();

& S§RBBE Math Asinh

Math.Asinh () AthHgAUS ifuptaannigdale whwuiliigwdss 19ltaly
18 eu Sin

Syntax:

Math.Asin (number)

i usi)imnts ¢ ans 3fe anjs go
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PXNHNE

using System;

namespace ConsocleApplication9

{

class Program
{
// Main Method
static void Main(string[] args)
{
double vall -9.0;
double val2 = Double.PositiveInfinity;
double val3 = Double.NaN;
Console.WriteLine("Return value of {®} :{1}", wvall, Math.Asin(vall));
Console.WriteLine("Return value of {@} :{1}", val2, Math.Asin(val2));
Console.WritelLine("Return value of {@} :{1}", val2,Math.Asin(val3));
Console.Read();

. 568596 Math Sinh (|

Math.sinh () AthHSAYS i tuiywéss 19 haiya S e Sind
Syntax:

Math.Sinh {(number)

PXNIE

using System;

namespace ConsocleApplication?

{

class Program

{

static void Main(string[] args)

{

double numl = 6.6, num2 = 8.0, num3 = 1.9;

// It returns the hyperbolic cosine of
// specified angle in radian

double Sinhvalue = Math.Sinh(numl);
Console.Writeline("The sin of numl = " + Sinhvalue);

1] usiannts ¢« sanm 3 ands g
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Sinhvalue = Math.Sinh(num2);
Console.WriteLine("The sin of num2

+ Sinhvalue);

Sinhvalue = Math.Sinh(num3);
Console.Writeline("The sin of num3
Console.Read();

+ Sinhvalue);

of numl =
of num?2
of num3 =

() S6H/BE Atan (|

Math.Atan ) Aihrgaus faupvacnsidabol hwyrgwiitss g 19thaly
tangent
Syntax:
Math.Atan (number)
or

Math.Atan (numberl, number?2)
public static double Atan (double d};

i usi)imnts ¢ ans 3fe anjs gan
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Return wva

Return wva

. S6REBE Tan ||
Math.Tan ( AthHgaus tfumoannsdataud thwygwiitss yit 19ihaly

tangent

Syntax:

Math. Tan (number)
or
Math.Tan (numberl, number2)

PXIE

using System;

namespace ConsoleApplication?

{

class Program
{
static void Main(string[] args)

{

double numl = 68.@, num2 = 2.8, num3

P

/]I ine of

ny
// sp ied angle in r ]
double Tanvalue = Math.Tan(numl);

Console.WriteLine("The Tan of numl = " + Tanvalue);

Tanvalue = Math.Sinh(num2);
Console.Writeline("The Tan of num2 + Tanvalue);

Tanvalue = Math.Tan(num3);
Console.Writeline("The Tan of num3 + Tanvalue);
Console.Read();

8. REBE Tanh()

Math. Tanh(Atnif engpAadnaigniiunsugargkit v retuns Aans aly

(3l

1] usiannts ¢« sanm 3 ands 8¢
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fAiniyuhyperbolic tan ISHAwEAATYIgdouble value argument UM SHATY
Syntax:

public static double Tanh (double num) :

aauninds

using System;

; using System.Collections.Generic;

5 using System.Ling;

i using System.Text;

¢ using System.Threading.Tasks;

f namespace ConsoleApplication?

ol

g class Program

10 {

i static void Main{string[] args)

i {

L5

14 double numl = 60.0, numZ = 0.1, num3 = 1.0;

e

1lg AT e pR s e e el i

il A meem gt el mamendiey dlon emply o

18 double tanhvalue = Math.Tanh (numl) ;

15 EEnce e ial taT ot e (M ThHe Tantn of fuml = 7 e Toiibeellie):
20

2 tanhvalue = Math.Tanh (num?2 ] ;

gg Eense e vaitalane i The tarnh af mum? = T & tanhyalilic);
24 tanhvalue = Math.Tanh (num3) ;

- Console.Writehine ("The ftanh of nums — M & canhvalae);
- Console.Readl() ;

R

s } }

29}
(Uglanys

The tanh of numl =1

The tanh of num?2 = 0.0996679946249558
The tanh of num3 = 0.761594155955765

90. $§RHWBE Cot

cot () Athrgaus i ougwsss yir19ithaly Cotangent 9
e

Cot (mumber)
or
Cot (mumberl, number?2)

i usi)imnts ¢ ans 3fe anjs §t
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99 $§REBE Math. Acos()

method Math. Acos() filt C# return §IRURAI§ATNIUSIRAUMS specified number |
1218 AMatY double MAWHH 9
Syntax:

public static double Cosh(double num);

PXTNIE

using System;

namespace ConsoleApplication9

{

class Program

{

// Main Method
static void Main(string[] args)

Return value of @ : 1.5787963267949
Return value of « : NaN
Return value of e« : NaN

9l §6EBE Math Cosh()

Math.Cosh() At Math class method Hian[y@fadhaignitumsuifa
returns RIUIUGROU hyperbolic cosine AAISAdinyisMASHalYg double value
argument iR U SRUE]

Syntax:

peblie sEatie douple Coshiaoiple pim);

1] usiannts ¢« sanm 3 ands &b
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Parameters:

numiues hatdiueiiu cos Aing ([piEovATmwsRsismhitas:
& System.Double
PEROHE

using System;

it

& ; ;

4 hamespace ConscleApplication?

g i

= class Program

- {

7 static void Main({stringl] args)

g {

g

10 double numl = ©0.0, numZ = 0.0, num3 = 1.,0;

LA

i S i reCa s e e el e Gus L e

s A/ speagified angle in radian

14 double coshvalue = Math.Cosh (numl) ;

55 Console.Writehiine ("The cosh of numl — & coshvalic)
16

17 ceshvealis = Math.Cosh (num2 ) ;

18 Console.Writeline ("The cosh of num?2 = " + coshvalue);
45
20 coshvalue = Math.Cosh (num3) ;
;; Console.Writeline ("The cosh of num3 = " + coshvalue);

Console.Readl() ;

Math.ceiling () BEnngaus ifapvmaiguaeng it yie
Math.Cel11ing (numberl, number?2)

PEROHE
1l using System;
&
3 namespace ConsoleApplication?
48
class Program

{

static veoid Mainfstring[] afgs]

{

o -1 &y

i usi)imnts ¢ ans 3fe anjs gel
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2
10 aeemmal wpall = & 8
11 ddeaimall walls = — & _ 1M
i Console.Writeliine [("Result = " + Math.Ceiling(vall)):;
1.2 Gensele.iisiselinef TResale = o Mast, Gevi | me a2 3 1
14 Console.Read();

double vall 3.0

double val2 -55.99;

Console.WritelLine("Result = " + Math.Ceiling(vall));
Console.WriteLine("Result = " + Math.Ceiling(val2));
Console.Read();

9M. SEREBE Math.Min ||

math.min ) AtHsauS ifapivaon unaigamaothiiatta o
EnabEa:
Math.Min { | ( Numberl, Number?2 ),

XNIE

1 using System;
2
3 namespace ConsolelApplication8

1] usiannts ¢« sanm 3 ands &



ENHRERNABES (900 8IS 850U 553058 PROMGRAMMING S3ges83es Co

4 {
5 class Program
5 {
7 static void Main(string[] args)
8 {
9
10 double P Min = Math.Min{&, 56);
11
12 S/ Print the result
13 Console.WritelLine (P Min};
14 Console.Read();
L5 }
16 }
17}
UgRN:

6

94 5§REHBE Math. Max | |

math.Max ( BHSAYS iftvaMn uARIgAMADMIATHES 9
Syntax:
Math.Min () ( Numberl, Number2 ),

PR IE
1 using System;
2
3 namespace ConsolelApplication8
4 {
5) class Program
6 {
7 static void Main(string[] args)
8 {
9
10 double P Max = Math.Max (6, 56);
11
12 /7 Print the result
13 Console.WritelLine (P Max);
14 Console.Read();
L5 }
16 }
17}
(Ugiafys

6

i usi)imnts ¢ ans 3fe anjs g8



ENHBERNREES NS 854N FIeW RSN PROMGRAMMING SI1$e858385 Gt

9% HNBHBRESAIRNSINIRS Exp

exp ) Binsays qlamuanns foaanaivgn etgiamhawann isywoss 9
SR AN
Math.Exp ( Number )

aqninds
using System;
Al
inamespace ConsoleApplication?
{
;l class Program
5 {
5 static void Main(string[] args)
8 {
g
10 Conscle.Writeline (Math.Exp(10. Q)),
11 Console.WriteLine(Math.Exp(lr ));
12 Console.Writeline (Math.Exp(b Al 1
0 Console.WriteLine(Math.Exp('.“l));
15 Console.Read();
16 }
i }

99 HRB/BE FLOOR

Math.FLOOR () AMHSAUS fpntaans vhaaiygdssaatona fRugoti y
10y fsyw 68 9
Syntax:

Math.FLOOR { Number )
Math.Floor (Decimal)
Math.Flocor ({Double)

JWNIN 3
3 using System;
4 public class GFG {

1] usiannts ¢« sanm 3 ands 900
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26

27 Print Znd valwues ane Flopr

e

2 Console.Writeliine {("value n2 = " + n2j;

=0 vemnse e, el teline ("Elagery valies i = " o Elessl
31

B

B

34 Gamswle. el el ine (NEalus o = Y F mails

S5 Console. . Writeline("Floor3 values is = " + floor3);
36

3 ; Print 4dth wvalues and rloor

38

e Gonsole. . Writeliine ("value nd = " + ndj;

40 Console Writeline("Floord values is = " + floord);
41 Console.Read();

42 }

43 }

448

9¢d. $RB/BE LoG

LoG () AithHg Ay S TR §JMTH Log tsywGss ShdssimumsAnna
Syntax:

Math.Log (Double) ;

Math.Log (Double, Double) ;

Math.log ( Number,Base ):

public static double Log2 (double x};

aqninds

using System;
namespace ConsocleApplication9

!

class Program

{

// Main Method
static void Main(string[] args)

1

1] usiannts ¢« sanm 3 ands 20l
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double[] numbers = {-1, @, .15, .5, .798, 1, 4, 6.9, 16, 58,
100, 500, 1809, Double.MaxValue};
foreach (double number in numbers)
Console.Writeline("The base 10 log of {@} is {1}.",
number, Math.Log(number));
Console.Read();

-1 1is NaN.
ig —-=.
.105 is -2.25379492882461.
B o1 =0.6931471 80559945,
188 ds =0.225646681L.532328.
is 0.
ig 1.38629436111989.
6.9 de 1.93152141160321.
10 is 2.30258509299405.
50 18 3.91202300542815.
100 is 4.60517013835988009.
500 1= 6.21460809842219.
1000 1s 6.90775527898214.
1.79709313486232E4+308 1s 709.7827128933864.

96 56REBE L0610 | |

HsauS i UANNS) §JMTa Log 1M 10 iSywhgs

P L

Math.Logl0( Number,B

A AOHNE

g = = ;
nan = Double.Nal;
positivelnfinity = Double.Positivelnfinity;

i usi)imnts ¢ ans 3fe anjs
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negativelnfinity = Double.Negativelnfinity;
Conéole.ﬁﬁiteiiﬁé;Métﬁ.
Cénéoie.WfiteLiné(Méth.
Cénsole.%%iteLine(Math.

Console.Writeline (Math.

Console.WriteLine(Math.Log(positivelnfinity));

Console.WritelLine (Math.lLog(negativeInfinity)):;
Console.Read();

Lo BlELZTEZEE 06286

—c0

NaN
MNaN

©Q

NaN
98, HRB/SE PI (|

Math.pi (| AhHSAYS T UUANNS P 4

Math.P1 ()

1] usiannts ¢« sanm 3 ands
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* Math.PI);
ath.PI);

0. s§REBEESSHRN POWER ||
Math.powER () AHSAYS HTUBANS afwAM ISYWweSs
Ggsidjhig]a

L
&at
=
ha
=
=
@
5

Syntasx:
Math .POWER ( Number )

Math.POWER {(numberl, number? )

2000

Jffh,{qw()
using System;
class GFG {

0 -3 oy U b o N O

statiec public wvoid Main/| )

{

4e]

10
JJiEli
1
14 B e G 2o Dl el £k - L :

15 dalble wmoin e = ManklBohrh e
16

17 5',‘7, 3 i T ,; = ik e

15 Console.Writeline (pow ab);

et =
20
21 S T — —
22 3 = SRR e £ = i e sl S 52 7 :
53 e sl e v R T e e E e B e A
24

i usi)imnts ¢ ans 3fe anjs 908
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Bopaale el relld e (eow w2
)
26
27
28
o
30
32 Gensele el bine gaw G,

double pow t = Math.Pow (202, 4);

36

42.875
1664966416

299, 5§85 RADIANS |

RADIANS (| ATHSAYS 1 i buigh Rip Degrees 11th ifH Radians
Syntax:

Math.Radians ( Number)
PLAlHOE

1 using System;

7
3 namespace ConsoleApplication?
4 {
= class Program
6 {
7 statiec void Main{string[] args)
8 {
< Conscole.Writeline(Math.Cos(45));
10
Al alemiall—t e == e e T e R R Y
12 Console.Writeline({res);
L5 Console.Read () ;
14 }
15 1
e

1] usiannts ¢« sanm 3 ands 203
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lole). S6REWBE Round | |

Round( ) Method fi¥i C# The Math9 method Round( ) Aill C# fINUURRATYYW
1iGssantatna yRUtueiRumsumAISIUS{UMAY Round() Method in C# The
Math. Round( ) method in C# rounds a value to the nearest integer or to the specified

number of fractional digits
Syntax:

Math.Round { Number)

I OHNE

using System;

namespace ConsoleApplication9

{

class Program

i

// Main Method
static void Main(string[] args)

{

double[] numbers = {-1, @&, .15, .5, .798, 1, 4, 6.9, 10,
109, 500, 1000, Double.MaxValue};
foreach (double number in numbers)
Console.Writeline("The base 10 Round of {@} is {1}.",
number, Math.Round(number));

Console.Read();

i usi)imnts ¢ ans 3fe anjs 9061
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lam. s§R&ES5R SIGN ||
sIGN (AthHgavS ifwintannaialymu s Sign 186§s MunFen) o 8k o
U -9

SV a

Math.Sign ( number)

BinhimituaissauSmsHom:
e Ifnumber > 0, itreturns 1
e If number = 0, it returns O
e If number < O, it returns -1
P OHE

1] usiannts ¢« sanm 3 ands 906
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0@, S5 BRBESTIES SORT (|
Math.Sqrt() Athagaus TU0 AANSUARIY YaImIT 9

Syntax:

public static double Sqrt(double d);

SN 3
N O progEam 2 2L 1UsE
s Marth.Sgrl () mathoc
3 using System;
4

i usi)imnts ¢ ans 3fe anjs 904
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5

; class GFG {

g 74 Main Method

9 public statiec weid Main /()

{

10 :
11 deuzle: 2 = Bl
12 A28 TR Dosltive Vailllse ittt 7 = ol
13 —Lotel bt _k--;k—f——--—- SR S S il ke Rle = = & =t
14 Console.Write(Math. Sgrt(=x));
15 )
GRS

1] usiannts ¢« sanm 3 ands 990
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SEHEEd
mssifs'imaz’s Decision Statement €€ Operators

9 . Boolean Variable
Boolean Variable fi Variable 16U store algiafiitinm:A true §4 false
fily boolean M Logical NS A1 BGTN3
ia ydsha
True U False
Yes U No
On y Off
140
syntax:
If{ Conditional | >=Conditional 2)

{

/fstatement | =Ture; // Statementl=False;

Conditional =30

False
Conditional <50 i

Statements “False”

o

Figure: Boolean Statement

True
Conditional >50

Statements “Ture”

i usi)imnts ¢ ans 3fe anjs 999
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aqninds

1 using System;

using System.Collections.Generic;

using System.Ling;
using System.Text;

namespace ConsoleApplicationl

{

9 class Program
10 {
11 static void Main(string[] args)
1.2 {
13 bool A=true;
14 bool B=false;
15 Console.Writeline(A);//A is true.
156 Console.Writeline(B);//B is False.
17 Console.ReadKevy () :;
18
19 // Outputs A is true.
20 // Outputs B is false.
21 }
2P }
23 }

2
3
4
5 using System.Threading.Tasks;
0
7
8

A dhmouigemmiimahywsh Boolkean Operatorilgfiimiaanmidn

aly true U false UigUig)am SBklt

12 Operator Precedence and Associativity:

Table sxugmuis:um@imGmuisdmiimimanaua Operator Bywaidupa

I G dndmimimaushamsmémn aUANGG: My wiuw Operators FINGN L
amtiuislnnputhywon fdmdimii e a1

Category Operators Description associativity
O Precedence override
Primary ++ Left
! Logical NOT
+ Addition
Unary - Subtraction Left
++ Pre-increment
-- Pre-decrement
* Multiply
C e / Divide
Mutuplicate % Division remainder Lail
(modulus)
1] usiannts ¢« sanm 3 ands o9
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2 s + Addition
Additive ) Subtraction Left
< Less than
. <= Less than or equal to
Relational - = S———— Left
= Greater than or equal to
: = Equal to Left
Equalig I= Not equal to
Conditional AND && Logical AND Left
Conditional OR 11 Logical OR Left
Assignment = Right

.9 . Equality Operators:

i oii{mes Equality Operators G8SAIRMUMISHGM equality ( == ) §
inequality ( 1= ) tEiafifandn id Variable U Expression Sikfihmsalygomin
164

o =

Operator Meaning Example Qutcome if age is 42
== Equal to age == 100 False
= Not equal to age '=0 True

1.9.9 . Equality Operators (= =

it ond{mar Equality Operators 18] ( = = ) tHuiaaf8andn d1ud variable y
Expression St ysalgomitiuie
syntax:

if( Conditiocnal 1 ==Conditional 2)
{

/fstatement | =True; // Statementl=False;

}

aqnids idaidmnu]uiluarhiaaiy A 84 8 iRuatua 84 B wisaluids

-

using System;

using System.Collections.Geheric;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace ConsoleApplication?2

{

class Program

{

O W W -y e W

=1

i usi)imnts ¢ ans 3fe anjs 29
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.. Equality Operators (! =)
1B GIPMN Equality Operators FWa Y St
150U 0f Variable U Expression §iafiithesatgRomin

syntax:

aqnind: il mnuluim)uamiaaiy A 84 BiRwalya Sa B wis

i,
‘w??:
6
L's£
9
1

=t

1] usiannts ¢« sanm 3 ands
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2
Al
2
25

24}

(M . Relational Operators:
Relational Operators AtJauuiimiaaifanmsn ol Variable UExpression

gafrhwsalgfomits uiey wasidhpadiSavaengiuasdh MIASaINa gu
algha ydsha Rupimvasny tfuhwtiimi
8ORIBBIRNES ssENBBRes
. ifeEtpandal g u)uinluuaenge
<> i tpandar u ujuiklvuazng el
e tpandal g ujuimluuazagfichi
. ifepopEandal y uuiguuaeng ity yie
< P tpandar y uuisluuasn)gom
<= i tpandar y u)uiEluuaengaomk U 16
1= if Oy Uil uuas e u Ssie

Gitm: Relational Operators ImMAMGIEMIaARSaHAIG N i Variable YExpression
Gafihosalyfominr urs hwigaiell Operators G§S RoNhIMY:

g

Operator Meaning Example Qutcome if age is 42
% 7ot age < 21 False
<= a6tha Uil age <=18 False
> Gt age > 16 True
>= fith yted age >=30 True
b= gsia] 10 1= 20 TRUE

:geurihi aoem = hywsh eoey ==

- 0 = DISSWHAMMI assign NRaNATEIFIG] Variable 18111154
X 0= & m8§mmtm:ﬁfg 5 Gutglak variable x

_ﬁjgm —

i usi)imnts ¢ ans 3fe anjs

nsSwhAnMU]uEvaTgIUa Variable (Hisinighthywk

ololv
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variable 21aIRYi A MIRIGRNT True 4 False
2AUNT2 x==5 WSS wihif]uin)u x thywh 5 01l xnsalyius s Aatusiiie?
i idmimidnnadnmag awdniduvsunuma fa ¢o A Shun
MsHRYMAnolha &0 Amh ¢
.9 FMIHIHINES JPINRNSE FESIS (<)
Operator (<) Mi{famuaaiSajaigian fﬁ; ol 1918 Riih Statement Ty
U2y Conditional 4 {Uelsid with {pafSajnigindjim aomi hdmaiyin WGash
nafsapupenghithia huipmaly gsia 4
wnanifinomi wm(<) Apiasaididdfigunu vpeng algamidugomi

mywalyisugzagaisig)a

ayntax:

if (Conditional 1 < Conditional Z2)

{
/4 statement 1 =True:
/4 Statementl=False:

o

Statement (Valuel, Value2)

" @ e

k. ¥

Process FALSE Process TRUE

1 class Program

2 {

3 static woid Main(string[] args)

4 4

& S AR

G P SR = Elap

7

g if (A < B)

9 £
10 Congele.Writeline ("Your works is true!l "):
S Congole.BeadEey ()}
1z }

i) ust]inzhe ¢ sane TR anie 99
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1

L

-
15

.1 e5useqBiones FULISEES Operalor (<=)

Operator (==) Bifpndipaffneiitiogohiga] 191888500 Statement
TR 200 Conditional 9 {&5810 andn (gafSaalydugiim godi hamseiyha 0
wshipanfajugengiti huinmaiy 8866 9

prnaniigoml vm==) Fpinsmfifdipjuds ovgseg slgomite
gomayie mywsisismgeagrisis)s 4

syntax:

START

A

Statement (Valuel, Value2)

Process FALSE Process TRUE

1] iwi]inene ¢ A iR anis 9901
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M. FREIE SRS IBMRNES Se ()
weanfitii s> Aptosmqiddgum)u vnzag slgamiudhi o
ynlgisunznalsgs 9

synitax:

START

Hnimes

Statement (Valuel, Value2)

Process FALSE Pracess TRUE
1 class Program
2 {
3 static void Main(string[] args)

sjussin + snm ifm anie 990
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ax =1 Oy nods

5
10
T
1z
1z
14
155

{
e R=1E
At e

if (A > B)
{

Console WritelLine ("Your works is true!

Console . BeadKey () ;

}

0.é FHEIHENES [PHIRNSE HSO 688 (>-)

fihi yied hywaigisunzngiied)s 9

syntax:
if (Conditional 1 »= Conditional 2}

ffstatement 1 =True;
/7 Statementl=False;

Rp{mys

r

Statement (Valuel, Value2)

L 4

Process FALSE

c @ =

h

Process TRUE

:\Ei/:

20NN 2

d= L [

class Program

{

static woid Mainistring[] args)

{

Tﬂﬁiﬂﬁiﬁhm s 1N g anje

T

pnnfiEmh e wpe=) Aptasmiditgiguigu vgeng siyamis

993



ANHRBRNABES (50D iR oL EERSERNTEL FROMGRAMMING S5 838 C#

5 int A=18 ;

) Tnfs B =iy

-

g if (A = B}

9 {

10 Congole.WriteLine ("Your works 1is trus! ");
ikt Console . .ReadKew () ;
9029 1

13

14 ]

15 1

.8 FSeEIENes (PERNSE 88 (- o)

il 1 s (= =) BpiosmyfEdiguno vpsag slgam R 8
mygen) 4

syntax;
if(Conditional 1 == Conditiocnal 2}
{
fletatement 1 =True;
/4 Statementl=Falszse;
}
ﬁﬂﬂﬂﬁi
Statement (Valuel, Value2)
¥ L
Process FALSE Process TRUE
s IR T
2910003
1 class Program
2 {
3 static void Main{string([] args)
= |
5 int A=10 ;
<) int B = 10;
-
8 if (A == B)

i]usd)shent « snnn e ands Elile
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& i

10 Console . Writeline (“"Your works is trues!l ") ;
11 Conscle.ReadKey ()7

1z }

13

14 1

Jidls !

. SN [perndE Snd ages( 1)
reonit 8sig uiw man( =) AginsmBldiplude vgseg slgam ke
Beim ufw Sualyngeng 9

syntax:
if(Conditional 1 l= Conditicnal 2)

{
i etatement 1 =Trues;

f4 Btatementl=False;

START

w

Hp{mus

Statement (Valuel, Value2)

IF Valuel!= Value2

3 4

Process FALSE Process TRUE

961NNz

class Program

!

static void Main(ztring[] args)
{
int A=10 ;
int B = 18;

if (A I= B)
i

i asi)eehen + snne i anis slio

[Se o o RRES B T Y O PO I o R
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10 Console.WritelLine("Your works is true! ");
il }

12 else

13 {

14 Console.Writeline("Your works is False! ");
15 }

le Console.ReadKey();

T

18 }

19 }

20 //output: Your works is False!

2

é . IS BHSRNFeBHRNSSEHHSERR Condition Logical Operators

Condition Logicaai Operator i3 U SHGE And Operator (&&) &4 Or Operator ( || )
ohgiasifmanddmumywi Comparison Operator Yiiiakuann:tigis)s ity
i fliAga uds Aad |

Operator Meaning

& 8h

| y

] YUY

A U&In
&& nAUSH

! ¢1¢
&= Shied

- ysd

= W
== 1608k

= EIGY]

? wedsid i udsfiair . else

¢ .9 56955)95653)35558 && (And):

algd 1 U algd 2 UGRU
True (%) && True (%) True (%)
True (&) && False (3S0a) False (3sfia)

1] usiannts ¢« sanm 3 ands Sl
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) && True (%) False (8
) && False (880#) False (8

Conditional AND (&&) Operator
OperatorMUUASAY] §h (&&)

2Ummtwﬁﬁﬁmmm18‘10m0m9w18‘1ﬁ Ay Uﬂ mmgmgﬁiﬁfnmi figs
mmmﬁt{j‘?mnmﬁfﬁwnmmmqpnum nﬁnm“:h Itfj' I—ﬂGI{fI && (FUHSAN AND) BT
AL HIRIEE
if ( gender == F' && age >= 65 )
++seniorFemales ;

anuind:

wsing SyskEenm;

=g Byvaten.Collcel loms. Gene e
Wisiing]  Shas Leme Tlmg):

using System.Text;

iissbng Syseenm.lhreadi maPasiess;

namespace Conise  eRAppllaar ian]

{

class Program
{
gtatic wwie Mainfetringl] aras)
{
Qe Seeime: = 5ll:

it (Bocore == 0 && Score <=100)

Gensele Weleebhine | Sears ) ot Seare 50 55 SErus.
Console.ReadKey () ;

ff Duspul ia Seare B0

}

é b es64ss) 568355563 1 | (Or):

iy é 1 i falyé 2 TN
True (i) I True (%) True (i#)
True (i) I False (§8iid) True (i@)
False (580®) I True (ii#) True (ii#)
False (58M#H) I False (880#) False (580#)

i usi)imnts ¢ ans 3fe anjs ok
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2 1NN 2

statie weaic Malnlstrinegl] args)
{
I eeaEe = 5
i1f (Score < 0 && Score < 100)
{
Comigele . rieeldme ( Seare ) ol Beaeps 50 1= EuEe.
Consele . Readlleyl i
h

£/ DUtpat 1 Sesrse 50
1

&. $R5EIEBSRE5 Arithmetic Operator

Arithmetic Operator AthammanStywh igaaihalen dghinaigughuisme
AANSIAMYWT ANSHoth + - * / 9 Gin:aly U Variable Rupiimeathywis

Operater 1RGfiMAMNSIHINSIUIH Operand 9 iBRMOIHT{MAT Arithmetic Operator
Fiarumyusinty char, int, long, float, double, § decimal ? QRIS + Amoiimea

Mmsthywsh string Meiitr 4

weanii i weania 210
e Uy Xty
- Al 2y
B Aan x*y
/ 16/ Xy
% foRwAsAN

O. If Statement

If Statement B{RiMSB{MATIRE]ITMIU execute §i block relinnstiniineng
RN NH

if (booleanExXpression)

{
Statement_l;

Statement 2;
{

1] usiannts ¢« sanm 3 ands obE
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if At Keyword A UH AN AN A2 ANISIAk Source Code

- boolean-Expression AMNALY U expression iR AHTMUMY’4 Comparison Operator
YT RIAIGRN True

+ statement-1 AMUQLES Code fRURIGMNISINUIAN condion ¢ gUMSATY True
giguanis Code ShiAMSIVMIOIVUATSIT Boolean Expression 1Siah if U
UgR False Ten

+ else A Keyword i Uil{Mailg]MANAZANISIAR Source Code UURUA if
ifigpiam ishinuita it §§ UM Boolean Expression Maly False

+ statement-2 AMUMTS Code RN ANEMISHINAIRN Boolean Expression § UM

Al False igunfiis Code Sh{pIMSTURIOIU(HEISTU Boolean Expression 1S1aK if

RUNIGR True T 4 G1ns else Keyword & Optional 9S8t AN MGEAUIUA if

<
AtS
statie wolid Main stringl] args)
{
Inl Score = 50¢
i e ore == )
{
tonscle . Weiteline {Score ) sf / Seore =0 15 falze.
longole.ReadKey () ;
}
& lisie
{
ieole - Writelifne tScore 24 f Goore = 50 G Thres
Console.ReadKey () ;

}

s et G
}

warsididing Boolean Variable 1§ith Boolean-Expression Tgnig1: itliimoifsighma
BOSIMIMY ¢

bool hello;

ifthelle == true)//ok, but is not commonly used;

{
Statement_l;

}
if(hello) //better;
i
Statement_Z;

{

i usi)imnts ¢ ans 3fe anjs ok
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‘rjjﬁnmmﬁm statement it if {3 MsanamUl 2 gugihAndimondimes braces { )
iE}AANG Block I8 Code fRnugiifimi4

¢ . Control Statements

Control Statements {fltaIJ{M & GHaA ] ts1I0BLANIMITU A Statements 18]
1neUikru Program nnﬁﬁmm”n 9 thgigimifi§arunenisial Statements Uutijﬁttfj'ﬁﬁﬁ
Rufoagmatighimiuain tﬁmmSHsfg mifimu el “;ﬁSELQ 1 1siaRman o# mi

ifinavaengifdipaidamsinumedr Auaengia (True) Shdsha (False)

Z'f.'.)l?

D?ll

¢1.9 Selection/Conditional Statement
Conditional Statement A Structure IRUAIM SIANTM AR UIEMIVM2UAS
gihims Sdmneimuuaga) 9 Structure WNU Conditional Statement €18 If

statement , If else Statement 8% Switch Statement 1

Statements Description

If statement If Statement mfﬂmSnjﬁmLﬂnISLﬂH fUfig) fSﬁfg Boolean
mumqw gILGSEIIQSELQ 9

m

If else Statement An if statements can be followed by an optional else

statements, Which executes when the boolean expression

Is false.
Switch statements Switch Statements Ahifdihimigafiiandimy  aly
HiGi(Values) tngfifiinayaintihinaly warah is

statement  MifHUJUIEUEAYW S 1aGUHATS /1
UH2YIUAS statements 1§ uhUmUBiAhimIY

¢.1 If Condition
it AfmipaiSajuneniuas a&ah(Statement) 108 A8 AN AahH
8

i
Statements 1S:U)aNS AR UHaUaIAND tehinpuiuhAfansldmunenndsia
i Statements U18]a1¢ 1 whEANAIOM (output)

1Gm

=7

g8t

{

2]
o Ji
=

=
[$3¢71]

syntax:

If( Boolean_expression )
{

1] usiannts ¢« sanm 3 ands old
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If statement (Boolean_expression) {aaNSaAATyINUASAY 1UR statements
ﬁ‘.l =)

iy (Output)y 9 10808 NpANSH]
N ghygwua sunas 8o

ol

iWdm fa (True) hERUmURmT Afand wiwhuipm
iWmasuaeny Gsia (False) hiimmgianiaune

ol !

statement 1§UhumURtIMITUAHY

RpMY

False

Figure: If Statement

ammmﬁ'% if Statement

i usi)imnts ¢ ans 3fe anjs okl
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}
}

¢d.00 If... else Statement
fifmar uagny else statement GiM: block of code Y{AANSAIUASAY
U8 &30 statements (U0 hi8ajgeuiiungny SSAa condition is False

syntax:

e e e
{

£/ block of code to be executed if the condition is Trie

}

else

{

L/l block of code to be executed 1f the condition is False

}

giohimr 1w b AEaiSajuasaiuaIaTin statements Gamuamhifaja!
uazaguinmia wasiGhifajuaengsuiivgen) husiadneny Else statement

Bnimy

v

Conditional

True i

If Statements 1

e

Figure: else Statement

False

else Statements 2

1] usiannts ¢« sanm 3 ands ok
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29‘1mmﬁ'% else statement

(UGHIUs

Good evening.

¢d.c If... else if....else Statement
It AEailauaeniuaiaiih statement 10808 statement fatS:husinifive

al

statement &t JGIGMANGASAY If statement 9 ([UaISi1T hipalilaneidsiiag Ahigl

E=4 = A

=r

ASaruRenniiiaig)aruaaiahis else if statement US)UIU)aHAIUASAY 9 1088

=

Afarsinvgenyisiewiuneny is Statement AHSIRS UF2N] else USUUANTIAIGE A

[::1

i usi)imnts ¢ ans 3fe anjs ok
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gk

el —
e
PR —
|

Figure: If ....else if Statement

29mmﬁs if...else if statement

syntax:

1] usiannts ¢« sanm 3 ands 900
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else

/

Arlstatement 3 to be executed 1f the conditionl] is false and
condition? 1s False

}

2NV If . _else if statement

using Systems

using System.Collections.Genericy
using Svstem.Ling;

using System.Text )

using Syvstem.Threading. Tasks,

namespace ConsclelApplicationl

{

class Program

{

static veoid Main(string[] args)

/
TmE A=
if (A < 10)
i

Console.Writeline ("Good morning.”") ;
Console . Readii=y() 7

}
else 1f (A < 20)

.

Console.Writeline ("Good day.")
Console . Feadiicy () 7

:

elze

{

Console.WritelLine ("Good evening.”") ;
Console.Reddicy () ;

7
/7 Outputs "Good evening.

¢.& Switch statement
Switch statement UIANIMITHANSHIRURIGIVATHIGT OUHAT DR case
AMYWNHIR:N select statenent QUMM

iscng]uinuhdiniime
*The switch expression is evaluated once
*The value of the expression is compared with the values of each case

i usi)imnts ¢ ans 3fe anjs oMY
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If there is a match, the associated block of code is executed
*The break and default keywords will be described later in this chapter

Syntax:

switch (expression)
{
case X:
// code block “Statement 17
break;,
case y:
// code block “Statement 27
break;
default:
// code block “Statement 37
break,

Switch Case Flowchart

Switch
Conditional Expression

——TRUE——>] Statement 1 Break

FALSE

——TRUE—»| Statement 2 Break

FALSE

——TRUE—>| Statement n Break

FALSE

TRUE—>»| Default Statement

Statement just
below switch case

Figure : Switch statement

i usi]issent ¢ snn e anis omi
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2RI £

S e W N

¢3.9 goto statement
goto statement HSHQAGEIANIANIS statement IGIMSEAAAMYUIML
ASUFSNY MGIIAYE Label UMW ANAMGA UGEAQMAMNA UK variable T

Syntax:
label:
if (Conditional)
{
//statement
gotc label;
i

i usi)imnts ¢ ans 3fe anjs 90N
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dpge:
Labell: Statementl
. goto
Label2: Statement2 Lable3
Label3: Statement3
Stop
Figure: Goto Statement
“ﬂ
aEIINE

using Syvstem;

using System.Collectlions.Generic;
using Syetem. Ling;/

using System. Text;

using System.Threading.Tasks;

namespace Consoledpplicationld

{
clazss Program
{
static vold Mainistring[] args)
{
Saron:
int age = 18;
1f fage < 18)
{
goto Saron/
}
Conscle.WritelLinefage) /
Conscole.ReadHevy () ;
}
JAoutput 18,
}
}

ii‘]ﬁia:']-:ﬁmm : SANR $U8 aniv ole
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¢2.¢d Loop statement

islman o MnHimfiLoop ARMIEITRIIA gifmh s powomiyw yimidyw
NS UBMN:oRRIRL FeR ﬁmt’nLoop 4 Loop AMANHRE ﬁ§ﬁj UHe ARk Y
aRuNEeAg f6 YMAMNA [URSEIIN 1R Statenent SFURUMT B rfmmnvﬁmﬂ
MEN C# Program Leop HISUAS

Y
§eng

e while loop
* do loop
e for loop

¢3.¢3.9 while loop
while loop BMBHSIASHIChIMI Hmuasisa vsenn 2Ry 1W)ah §u
vazandsin sduhumotidhimuussh 4 8hh8auneng gusiugs

Loop 18AUGEAQ RIRNY 1) amsEumy

Syntax:
while (condition)
{
// statement;
1

Rpimys

N

Statements

End

Figure: While Locp diagram
JH1NI0N:
int 1 = 0;
while (1 < b)
{
Console.Writeline (i) ;
S

}

i) usi]asents s sann §te anje ome
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ele

g RE

IR
= W M= O

¢3.¢3.19 do loop statement
do loop BhSANIMI OOREyRanSam
uASAQIS:iE NERHSIR process UFSAYIU)RRUN

=2

A IUR Statement (UAISID
apshin tGuhumURiinimY
Synltan:

do

{
//code block statement;

1 while(condition);

BNimy:
)

Do
statements. ..
Loop while{condition)

h 4

3 conditional

code

If condition
is true

If condition
is false

@

Figure: Diagram Do while loop
static void Maini(string(] args)
{
int 1 = 8;
do
i
Gonsole Weltelime (T, = L e
G
I while (1 < 5
t
Conscle.ReadKey () ;

sijusi]asents « R 388 anis Ll



ENHRSRRRBES NS &5IR HiDES $R557R {2 PROMGRAMMING SREeSEIES Cf

LR

nnn
s OO o I

i
i
i
at
it

¢3.¢.0n for loop stetement

for Apiosibnanidfidmiidhimigt slecr IS code BIRMYT 191Mmubss
I sAnnsuEsEhsnUIRUUESAIUAT True 9 GiNS while 88 do while
AifAmgld wpenp thwisAnfdssaiidiw Oi for TmAfeAmelidossang i
giebmemi 1oop ARWEIHIME for HignindumoRaAbssiiungifmisigh

loop 9
Syntax: @ (2]
for( initialization; Boolean expression; update control variable)
{ 13
statement;

¥

D}E

l.Initializaticn: tljﬁ Bihray loop Imlﬁﬁfﬁﬁl fﬁUfCLm 4

2.Boolean expression: ﬁmm;ﬁ afﬁﬂJLQf[ﬁﬁﬂSnJLUﬁjSiU True loop Sﬁﬁﬁ
Bichimi GiguarsiS ralse TMIS: noop FRUMGLidhimI

3.statement: A Block I8 code fﬁmmjﬁmﬁrmfgh braces { } iSOG
IR0V UAZAY True '

t.update control variable: AMMITIEIN YUSW value UAS variable
is1nk 8iRSIgiiIncrement UBWO? Decrement IUNWUS)OUANSAAUTIAAhImI
Iméﬁ;ﬁUS Condition ?@‘1

ﬁ‘p LmH% Initialization

False -~
T =il L.is

1\1; Flowechart for Tor loop

)] asn s sanm iR ande omel
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fo tpb fe_ Check the condition Repeat step p
- w - 1] .‘
for (int i = 0; i < 10; i++)
Console.WritelLine("Value of i: {0}",i);
X

static void Mainistring|] args)

{
for{int i = B; i1 < 18; i++)
{
Console.Writeline{"Value of i: {B}", 1i);
¥
Console.ReadKey () ;
}
UGLES
Value of i:2 0
Value of 42 1
WValue of iz 2
WValue of iz 3
WValue of iz 4
Value of i 5
Value of 12 &
Value of iz 7
WValue of i: B
Value of iz 9
2AUNINAS
bitalie Check the condition Repeat step 2

for (int i = @; i < 1@; i--) Decrement
{ execute statement le ®
Console.WritelLine({"Value of i: {@}",i);

X

static woid Main(string[] args)

{
for{int i = 16; 1 >= 8; i--)
{

}

Console.Writeline{"Walue of i: {B}", 1i);

Congole.ReadEevy () !

EUEﬁﬂH
Value of iz 10

w ot + nn e anis Mo
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Value of 1:
Yalle of 1=
Maline el i
Value of i:
Value of 1:
Value of 1:
Value of i:
Value of i:
Value of i:
Maline el i

el = = SR
O W oy -] @0

¢1.¢1 ¢ foreach loop statement
IR NSOANGMUI foreach loop IBMURIMSHTARRIRY 100p MumEy

ﬁﬁ array
syntax

QmmfﬂﬁmﬁfLmUUmmmﬁcﬁﬁﬁﬁﬁm@ﬁ cars array Tmlﬁf[ﬁ foreach loop 3

Example

string[] cars = {"Volvo", "BMW", "Ford", "Mazda"};

¢3.¢3.& Break and continue

gAMSIdMbreak statement IRUMSIGoTwaRdgAgsisMIUG)sis:T higt
GWSILI?'IEH?] "jump out” IS switch statement br*eak‘statement ﬁmtsm;fmsmﬁxﬁaj
MAtom i loop tHrudRiine

i usi)imnts ¢ ans 3fe anjs omé
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¢1.¢1.9 Continue
continue statement breaks 1§4k1¢]aYtw (ak loop 1FUY) WRISIBAZAQMAMNA
Raeln wWiwughywmndyhig)auQUaR loop e

¢3.¢3.¢3 Break and Continue in While Loop
HAD{Ma break §H continue fif while loops

Breal Example

Continue Example

1] usiannts ¢« sanm 3 ands 9GO
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Seynae

&?ﬁﬁgﬁﬁ Array

i) sORGm Ry Rms A assain i sSwininsdomiy  ginpemit
variabled AEhmilanmaniRng varables {TaOAnmie st sSwanpiAsnmyw tiig
FtnugnmsEuonai:d varables g Ssmohoms giﬁﬁgémmgm‘imﬁﬁ“mﬁg
IR WAEY variaole S5 I9 ajEiBN 2 OUIAN:

55 Form — O -
Students Info
Student name |==l7s)s &
Class: A &
Score : igo >
Grade: g .
Close Show

ishinniR il didhimisgisaladams ngsrugon munnign G482 show
MsGo9 WBMN{AD variables [Fims aipaly Amigigaasaninndansuda
N igimsalg St ﬁ%gfﬁmmsgmﬁjmm?ﬁém 18 UIMAD) Léi'j variables R iUTHOS
vigasiiiims g oA yRnMimsiagwaiginmgRinningw

9. HGAISI array ?

iR i AUIEs varable WK variable ISHSMEMNARMIANMES] list I8
Fgfwoamyts 19SS WHEARNMIDIN aray variabled DNiMaEATRIcHEIt unm
fgfwdngpwitvwmspinedgdugorm  ymoluwhigSwisumsimuitidams

1] tri]tmntr ¢ w0 it ande ol
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g] list 11 A0 NGHARND M arrayd

Array Ath variable DieusuituHganagiun gagiaigmsiisielah varable g 9

nualgSywapinsAneAisial index 1UKR array IRUMG Diue Uy  axAN 9 o
default MATUAT array SR TH index ANUIRBHIVS O

[pf(‘jsri’mﬁm saigGss ¢ IRUEHANGA I HAIMARM{HIUIRA variable GgS{HIRE
{tiArmay B flexible sgm:hmogantgmsi y fiw aly whwd eismudagt variable$19) 5
W array m—ﬂU?‘jI;Intg"NmUutﬁmgIUﬁI ﬁ MswhinWw {6t M1 loop MATUL array
3w y anyumaruahignhoisiuend v thasar i9mumiionaisiah system
IURTHA 9 DRMUAMMIUMSIMAIUA users array IRumsmade o index 3 ig

users

B1G: array A list iSEgStw IMudomuith variable AMYsY

Name_Student

Data Daro Raksa Bopha Roza Tevi

Index 0 1 2 3 4

9. msssséa Creating Arrays .

HAMOUIRAST array variable sEwiTRAARA mndimal aray() construct
’mﬁ[ﬁLm ﬁi%fﬁf@ square brackets ( []) 9

=

RIBSIRTNBESH Aray

<DataType>|[]<Array_Name>=new <DataType>[<Length>];

h

- <DataTypesBanmuguine§gswisdgswinupignah aray 181

o

—  <ArrayName>BANMAGIINN: array IRUHIURS

— <length>ABnmiagGgsis S"mtﬁmmfﬁ m‘,f] array 1912
ajuid e NI SMILIRA array 1§14 mgjﬁ@tsammm
Int[]Myint=new int [10];
it inmiuida array integer variable RSN Mylnt AHGEAMS 90

i usi)imnts ¢ ans 3fe anjs 2l
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ﬁfg integers
M. MISBHIGIRI MRS HR BB 59585 array

mun:miaAn s ogAin o staaniaismiviia array variable 15134
MENCH IURTHA INWUgIe)as i uS S uwimigaiyieim s array

aqIafiiAYs  UMmEIWM;  Names AR aray  variable

iwakbaAndme aray piosivhicaominusiaes Bundhunis oy s
array MHSYW ITUAS array Ansivs ARt index
IMWOUAMAE 9 U UINWINLS 0 S8 MAFVITWINS9 SHUSUNUMYNNG 4

AITUMIRNATYIFIMSMASYW IS Arrays name §O21RI[MY ¢

name[®@] = "Saron";
name[1l] = "Dara";
name[2] = "Rotha";
name[3] = "Makara";

name[4] = "Bundet";
é. sipeginiiemigrsateiaily aray

<ArrayNames[<index>] =<Data>;
«  <ArrayName>A0AMRGIIAN: array IRURIRUATGIF M Smauh
«  <index>AOMHUGINS UM AIUA array IBURHIVMUESSH

u

. <Data> AamiGIFgSWitNEUMUIEIMSMAIUN array (F3Sw BN

L3
o

Wit singEgSwiom SuuiAedgSwIva amay)
AAMIBUAIEEMS  aray mulhol  HERAMORNATGISIMS  aray
aheandia Ankindmiviiashitiguiiuaiammy:
string [] name = new string[5] {"Saron”,"Dara”,"Rotha","Makara","Bundet"};
string [] name = new string[] {"Saron","Dara","Rotha","Makara","Bundet"};
string [] name = {"Saron","Dara","Rotha","Makara","Bundet"};

& FIenenEBisea aray

kAfmAgwaRMIOMalgIomAMmASYW AU aray stwimsiaamaT s
array SHANNAIVE index ISmatduainmaigisiMmwaan assign Iaiam: auidn

1] usiannts ¢« sanm 3 ands OGE
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ARBGORIMY ¢

string namel=name(];

using
using
using
using
using

{

'_I
o ~1 Oy (1 = W DD

9

1&

System;

System.Collecticons.Generic;
System.Ling;

System.Text;
System.Threading.Tasks;

class Program

static void

11
12
L5
14
15
16
17

18
9,

{

}

string]

Console.
Console.

namespace ConsoleApplicationd

Main(string[] args)

hame = { "Sgron; "Dara"™; "Rothas",; "Maksra";
"Bundet" };

Writeline (name[2]);
ReadKevy () ;

oS SWoilhe mFsSWismA name array AHMES 91§16] name

Console WriteLine( name[2] );

0. 25695585 parallel arrays

Parallel arrays At IY]UTSMIGAMU arrays IGSUMUmARIMUTANaUIEa
frecords ISARNSHYW yulSaGumnaniimy

. Table information

1

ID Name Gender
001 Saron M
002 Bundet M
003 Tevi F
004 Makara =

maaauinmoiin sAAnsusay 06A HuARMAINSAFNSEo id,
name 8% Genderd HigsGidmamivighmnibibieihmnlinasish parallel arrays

i usi)imnts ¢ ans 3fe anjs lee
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gﬁm fn C# Itﬁﬁf—ﬂﬁﬁiﬁﬁﬁﬁﬁts . SWﬁIL’mH z
string []id = new string[4]{ "0001", "0002", "0003","004"};
string [] name = new string[4]{ "Saron”, "Bundet”, "Tevi","Makara"};
string [] sex = new string[4]{ "M", "M", "F", "F"};
gttﬁﬁﬁf—ﬂﬁﬁiﬁﬁﬁ@ﬁ%ﬁ%ﬁﬁ%
string [] ID =new string[4];
string[] name = new string[4];
string[] Gender = new string[4];
ID[@]="801";
name[@] = "Saron";

Gender[@] = "M";

ID[1] = "ee2";
name[1] = "Bundet";

Gender[1l] = "M";
name[2] = "@03";
name[2] = "Tevi";
name[2] = "Makara";

ID[3] = "e04";
name[3] = "Makara";
Gender[3] = "F";

1 using System;

2 using System.Collections.Generic;
3using System.Ling;

4 using System.Text;

S using System.Threading.Tasks;

S
7 namespace ConsolelApplicationd
8 {
g class Program
10 {
i string [] ID =new stringl4]:;
12 string[] name = new stringl(4];
13 stringl[] Gender = new stringl(4];:
14
15 TR0 [="0a1";
16 name [0] = "Saron";
L7 Gender[0] = "M";
18
19 S O
20 name[1l] = "Bundet™;
21 Gender[1] = "M";

1] usiannts ¢« sanm 3 ands OCY
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2

23

24 name[2] = "003";
25 name [2] = YTewi™;
26 raine (2] = "F™;

27

28 TOTET = 004y

29 name [3] = "Makara";
30 Gender[3] = "E";
31

B2 Console.Writeline (ID[0O]+name[0] + Gender[0]);
33 Console.ReadKey () ;

34 }

35 }

36

muitwARMADaBmS (AU records RYWIAMSIARMGIRMIMWMIGAMY
arrays ({0 SUM UMY MIUONA index IRV SHIGHG I

¢d. #n965E59Enas array (IER R

s Funmnimar array AWHIRNUEANSEAASHYAISIAMMIDIN &S aray
Y 4

Array G5SANANMHAGIFSSWIR UM SS{HAM list U column BofiRugAmSIdm

- -l =
P

ARSIUROM id, name 8% sex B columns WaIMNAIRUEAMAGIMARTSARNS
TURUSAITNAY Y

HOMARIRIAIY information table 213iIGRAMGUIYRIAM MDA aray A1
SURGORIMY £

i usi)imnts ¢ ans 3fe anjs oG
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fngigimiuiia Array variable {aHAMNAGSSMATS Array variable 8YW I {NUIRMI
imnsAdgSwismuGgsANa St Array gwiet) ytBsSUitg]w 9 18:thuamim syt
0 SMIBRMN S Array variable Ytis §O21RIMY ¢

string [Jnames=new string [5];

NSSWhSUiRa Aray variable YWIRUMS data type 01 string (WS GMNIANGA
58w, 1N :th sting MSGSS & 1an:

1] usiannts ¢« sanm 3 ands oM
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&.Loop Amray

g o Bani Rl i WwesmATAMMEIUAT array R0 statement 9 code
zmmmﬁmﬁiwmg: ﬁ_iﬁﬁ_iiﬁﬁfﬁmﬁ array i%1 console: int[]pins={9, 3,7, 2 };

lusing System;

Zusing System.Collection=.Generic;
Jusing System.Ling;

du=ing System.Text;

Susing System.Threading.Tasks;

&

Tnamespace Consolelpplicationd

B

2 class Program
10 {
11 static void Main(string[] args)
12 {
13 int[] pins = o BB T Bl
14 for (int index = 0; index != pins.Length; index++)
15 1

1é int pin = pins[index];
17 Conzsole.Writeline (pin) ;
18 1

19 Console.ReadBey();

z0 }

21 }

22

Select file:///c/users/pen saron/docume...

&.Copy BRES Array

Arrays AIN{UIAG reference 4 HIGHS array YWY SN reference BURguiEs array
instance 1 181818 S MY copy HitT array WEAUMUMYWN references TRy
i B G array instance BOM 2 Q11100

lusing System;

Zu=sing System.Collections.Generic;
Jusing System.Ling;

dusing System.Text ;

Susing System.Threading.Tasks;

=]

ti]arf]tarenes o s it ands oGe
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&Z‘sn

e siiyAtAURE copy IS array instance IRIHIBT array Yttnigimeh o
DIUEm 9 §Uw HAEIMIUIAS array instance GIS{UIASHOMSRIUITY array GUEHA f’ﬁqh
copy §ORMANNIANS:
int[] pins ={9.3, 7, 2 }:
int[] alias = pins; // alias and pins refer to the same array instance

igibunyiuitiluius amay gARIOOIYIENTS copy Gl T hiutThANNA
withis aray ywihwiuiiiush vinmatzanadniimes

int[] pins ={9,3,7,2};

int[] copy = new int[4];

unaigNAal copy AgJIIS:MSNUIFYARHAIFIAN Aly default s 0 SumNEAI
Han’”mﬁnUISﬁﬁIHS‘Iﬁnﬁ array 6 I‘ﬂntﬁﬁﬁ"ﬁm‘j array IﬁH “ HnShH‘IUIﬁﬁGIS xple9)
i statement, §OUMMAR2NNIANNHITMYIS: £

igohuoinmiimumindis: Shioamamiuauauila creating 84 copying
Gl aray  gwitmpiasma  Ativahgshi  (UIAS  reference 9 2®uaf
mﬁthUIS:Uiﬁﬁ array UutIﬁS 4 triangles: Triangle[] triangles = new Triangle[4];

1] usiannts ¢« sanm 3 ands 9E0
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(WAISIU Triangle At class YWItUENE array instance MUIFEREMMASYWI ARINS
MUIRGIE! null ¥ ¥nkig)a diagram statement NYSIB UG MYUIS:
90 .ng? System.ArrayClass

INATNSIM{UIAS int AD{UIASATYIAY structs FRHAA {UIASATY
ZGWUNELﬁ: string rep = 42.ToString( );

System.Array class RARA{UTAAD arrays SiaHAT 9 gnAig)a Gsmsmngaumihi
A1 statements:

int[] pips = new int[4]{ 9, 3,7, 2 };

Array pips = new int[4){ 9, 3, 7, 2 };

in:gAmSIdm Array class A% code I GRIMNTANY SIUIAG amay SilHATIEIG]
AANIEYS common language runtime (CLR) 4 MIMUIREIT{MAT shortcut SSMGIHMS
MU M fﬂﬁtﬁ&ﬁ-ﬁﬁi array g :int[] pips ={9, 3, 7, 2};

99 £5exiisnssesyis Collection Classes?

Arrays Bfuimnwawisgwasiyiuyumaisuinsiomn ahnyd Microsoft .NET
Framework €18 namespace IRUIUTIZ System Collections fﬁm‘éﬁt1L§Sﬂﬁ§SHﬁ'I classes
Rty WNUUYUMAIIHRAD 9 UAM  class éﬁﬁtszgﬁgﬁmﬁﬁﬁtm:
[ENWIOMIUGATANSMO M UAMEARIMIUYEME 9 (AU collection classes §IRHAS
Hgma hAfh{pguoFahme aTARGh object 9 [UIASMAIS AT MUY RIS
class 00U TakiEE1S object (S‘ystem.Object) Y ‘

Arraylist

*BitArray
Stack
*Queue
Comparer
*HashTable
*SortedList

99 9 FNIEIHITRES ArrayList

Arraylist AthData Structure gwisiali C# Collectionsd Arraylist [BIMSIANGA
§gSwihaan: list IBundimo umu mij vipmasuiiyuiadn Shinwyunm:
ihmovida ﬁfnwﬁssﬁmﬁumﬁﬁﬁ§smﬁfﬁmL@f:ﬁmﬁ SR datatype 1G]t
AN oTAIgMUAAN: Dynamic and Shrink 9 i{A1S: ArrayList 910 &)U UMUEgSw
ifimsimathamaamyw monuigSwifNamimdomyw 1w methods §2184

i usi)imnts ¢ ans 3fe anjs 989
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HGgs 1 HEii{mar ArayList MSit{EH{l namespaceSystem Collections

[ 2]

tal:] ﬁqﬁ mi‘iﬁ?tm & Arravlist object

b s It will add the element as object nthe Agraylast =~~~
: It will add the collections of elements in the object as individual objects in the

2 MMREE e e s LN
3 Clear It will clear the all objects 1n the Aggaylpst
4 BinarySearch It will return the position of the search object as integer value. |
cJOPALL - 1 A 1t will insert the element in the specified location of the index in the ArgrayLast.
6 InseriRange It will insert the elements in the object as individual objects in the specified location. |
7 Remove It will remove the given object in the first occurrence in the AgrayList. |
8 Removedt It will remove the object as specified in the argument.
9 RemoveRange Tt will remove the set of objects in the ArrayList from the range specified.
108ort It will do the sorting of the elements in the ascendngorder.
11 Reverse It will arrange the elements in the reverse order in the ArgayList. =~ |
12 GetEnumerator It will return the collection of objects in the ArrayList as enumerator. |
13 Contains It checks whether the objects exists or not.

99 1o s6eJsinemsseyns Add BpSuss AmayList Object

Add Method Aiflijmasilejuigy Object 1913 AmayList IBNGH vigwismy 1919
ArrayList U SIUERNIGMIA SH) jEUMASE Object

ii{muIS i anjagnhmivigyma gy Araytist :

T I O Y O P A ‘

=l
e

R BT O P

o

ﬁl]mil]mmm s 0N i anie ol
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17
18
Ak
=0
21
22
23
=4
25
26
27
=8
29

My array.add("12.56");
My array.idd (null);

My array.add("&T);
M}r:arra}r.Add (1234 ;

foreach {(var elements in My array)

{

Console.Writeline (elements) ;

I
Console.ReadBey () ;

B file///c:fusers/pen saron/documents/visual studio 2013/Projects/Consolef.. — O x

99.00 s68ERMWBEPRS Insert BedessBs ArayList

IAHMAl Insert { ) Method Insert WWEjUA Mi¢1%] ArayList Object

List <objects i M S AN SN WAL Index 4

oy 0 -0 oy N WM

QMBITE Anjaj syntax:

ArraylistObject. Insert{index ,Object];

using
using
using
using
using
using

System;

System. Collections;
System.Collections.Generic;
System. Ling;

System. Text;

System. Threading. Tasks;

namespace Consolefpplicationb

{

class Program

{

static wvoid Main(string[] args)

{
war mumbers = new List<int>{) { 10, 20, 30, 40 };
numbers.Insert(l, 11); /S inserts 11 at lst index: zfter 10.

foreach (wvar rum in mambers)
Console.Writeline (num) ;

ti]arf]tarenes o s it ands oum
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14a Console. BeadHey () ;
20 }
5 1
22}
UGk 2
B fileS Ve fusers/pen saron/docurments/visual studio 2013/Projectss ... e (] >

99.4 5655 BERMIBERRS Remove SR BesB ArrayList Object
‘i‘“ﬁ‘i{ﬁlmﬁ.'i Remove { j Method Remove ‘Iﬁ“tﬁ WA MI0MIFI4] ArrayList Object

List <Objects IRUMSAANMENWMYIG: Index 1 [WAISIONTAND RemoveAt! ) Method
iR4] Remove MR 10MMYIW MRS Index

I MBIS :ﬁ’lﬁﬁj U‘IL{T'U]‘I aJ remove ArrayList object

Remove() sighature: bool Remove(T item)
RemoveAt() signature: void RemoveAt{int index)

1 using System;

2 using System.Collections;
3 using System.Collections.Generic;
4 using System.Ling:;
5 using System.Text:;
& using System.Threading.Tasks;
T
£ namespace ConsoleApplicationh
8
10 class Program
11 {
1z static wvoid Main{string[] args)
13 {
14 wvar numnbers = new List<int>{) { 10, 20, 30, 40, 10 };
15
16 nunbers. Remove (103; // removes 10 elements from a 1isE
17
12 numbers. RemoveAt (2); S/removes £he 3rd element (index
19 starts from )
20
21 AAnumbers, RemovedE{i0) ; F/ramoves the 3rd element (1index
22 starts from ()
23
24 foreach {(var num in numbers)
5 Console.Writeline {rum) ;

1] i) tasentts « sne {08 fn s PUE
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Zh Console.ReadKey():;
27 i

28 }

29 1}

B filey///cfusers/pen saron/documents/visual studio 2013/Projects/Consa.,. —

99, seesdesinaisRfiay Check SReesy Araylist Object

Check Elements in List i{{}{{n &1 Contains{ ) method itJiaIi 8204 sl ArrayList
RAandcudme wisisinhve] List <object- YH&Y

1 using System:

Zusing System.Collections;

Jusing System.Collections.Generic;
dusing System.Ling;

Susing System.Text:

Gusing System.Threading.Tasks;

7

8 namespace Consolefpplicationh

g
10 class Program
2k {
1z static void Main(string[] args)
13 i
14 P i R B e e v e R et e e e S B e e e R
15 Console.riteline (numbers. Contains (10717 ;
16 Console.Writeline (numbers.Contains (11710 ;
17 Tonsole. Writeline (numbers. Contains (20010 ;
18
14 Console.ReadBey () ;
20 !
21 1
221

file:/f/e:fusers/pen saron/documents/visual studio 2013/Proje... — O x

ti]arf]tarenes o s it ands ou
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BN{MULS List <T>

winterfaces | | sinterfaces
i IEnumerable=T= | | IEnumerable
: «interfaces Lo ainterfaces
| IColiection=T= | | ICoHection
P r---------‘[ -------- F“““‘I‘“““" T
: «interfaces o sinterfaces - «interfaces : «interfaces |
| IReadOnlyList=T= | | IList=T> (i IList E IReadCnlyCollection<T= |
i . IR T _______ 1 e T ________ '_____________T ____________ i
List=T>
+ Capacity: int
+ Count: int
+ ltem[int]: object
+ Add(T). void
+ AddRange{|Enumerabie=T=): void
d—‘BnawSeamhﬂ'):m
1—%{)’?@
+ Contains(T): bool
+ CopyTo(T[], int): void
B E)(BE{P!G{E:EE*:'I}'}‘ bool
+ Find{Predicate<T=X T

+ ForEach{Action=T=): void
+ IndexOfi(T) int
+ Insert{int, T} void
+ InseriRange(int. IEnumerable<T=): void
+ Remove(T): bool
Rerm’ueﬂame(nt, int): void

4..— Rewverse(): void

<T>}- void
+TOP¢tzﬂohgect)-oqe:tu
+ ToString(). string
+ TrimToSize(): void

99 B 56833 Sort ( 8565595 ) ArrayList Object

GIIRUMSAIE]U <TKey, Tvalues Sh SortedList AU UEIRUMGIANEA
key-value  WASTIRURIOSAEUIG  keys  SEhuRBAIUMIHSIA IComparer
fumadge  2nuial RS0 keys ™ primiive  types  {UTAGUUY
I myumu Ui hiskeys

C# ﬁEIL?rUfﬁ SortedList §1¥1 generic §4 non-generic SortedList

hgimsian 37D SortedList<TKey, Tvalues fgnshiinfitmua)sthi 8§k error-prone
68 it Sﬁ‘U‘! fJ14 non-generic SortedList 1

G W

if]uif]imne ¢ snnn e ande oLy
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using Systen. Threading. Tasks;

[

; nEmespacs Consoleipnplioati onb

9 {

class Program
10
11 { . .
1% static woid Main(string[] args)
i
ii Sortedlist<int, string® numbherNames = new Sortedhistdint,
1ros
15 string>() ;
16
17 13, "Three"},
18 {1; FfDnEFF};
19 . T By ) Rl S
20 4
z1 ; -
o Console.Mritelhine (numberNames[ 1]); Jrontput: One
a3 Console.Mriteline [numberNames[ 2]} ; foutpnt: Two
54 Console.Mritelhine (numberNames[ 2]); Jroutpnt: Thies
Z5 i S E o : =
o numberMNames[ 2] = "TWa" ; Slupdates ralue
o7 numberMNames[4] = "Four'™; Sfadds @ new key-fralus if 3 key
- SFE = R s o - e e
29 = :
20 foreach [(var kvp in numberMNames)
a1 Console.WMriteline ["key: {0}, walue: {1}, kvp.Rey, kvp.Value);
gi Console. ReadEesy( ) ;
a4 ) }
a5
I

file///c/users/pen saron/documents/ v sual studic 2013/Project... — O =

: One
TO
Threea
Four

1,
a,

ab), Amraylist

16184 € # It ArrayList B8 Wi nan-ganeric collaction of object T ATH 8T §
16118 object TG EUIIR SIGT UK Swh i mi i od Mng Bntiindrin ks
sraiRsigintanImU Y Araylist  yurmoipims  wldl iddfjuisuGgsw
s a0 e At e prn s RS G g S 4

if] totd] sen bt ¢ vine $ie anis ol
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91,9 FR§BELE Create an ArrayList

Arraylist Class [RiSUMUISIAR using  System.Collections namespace
miuiia Object is ArrayList ithtwiff{malsi new Keyword

syntax:

9l I mssseé’a Adding Elements in ArrayList
it Add() Method U Object initializer syntax 15} Uiy magw yids 191ak

—h

Araaylist 9

1] usiannts ¢« sanm 3 ands oud
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32
33
34
35
36
2
38
39

}

Conzole.Writeline({"Arraylist 2 Elements™);

Foriint. i = B3 i< arligtZiConnt;

TEt

Console.Writelinelarlist2[d]):
Console,Peadley();

1

filew/ /o /fusers/pen saron/documents/visual studic 2013/Projects/ConscleApplication5/C...

Bill

ArraylList 2

Steve
True

4.

5

i

ArraylList 1 Elements

Elements

AddRange( [Collecton c) method

1

W 0l e W R

13
19
20
21
22
23
24
25
2B
27
28
28
30
31
32
33

using System;

using System.Collections;

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

using System. Text;

using System. Threading.Tasks;

namespace Consolelpplicationh

{

class Program

{

static void Main(string[] args)

{

War aelastl new ArrayLizst():

var arliszst? new ArrayList()

{
3 R R ] s R
i
int[] arr = { 100, 200, 300, 400 };

pueue myy = new Jueue(];
myQ.Engqueue { "Hellao");
myQ. Engqueue { "World! ")

arlistl.AddRangefarlist?)y /Sadding

arlistl.AddRangef{arr)y f/adding array in
arlistl.AddRange (myQ) fadding Ouoile

G|
HashTable, SortedList, ArrayList, BitArray, Queue 88 Stack fild ArrayList.

s e

J’

Console.Writeline("Arraylist Elements™):

s]mdin + sann iR anje

Add

null

entire Array,

AE
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34

Faxr: (int o = D 2 arlist] seoumEs b
3h ; ; : :
. Congole.Writelinegarlistl[d] ) ;
37 Congsole.ReadKey () ;
38 ;
39 }

BT filer//Sofusers/pen saron/documents/visual studio 2013/Projects/Consolefpplication5/... = O >

t Elements

al.tn SER5BRS Accessing an ArrayList

The ArraylList class implements the [List interface. So, elements can be accessed
using indexer, in the same way as an array. [ndex starts from zero and increases by one for
each subseguent elemenit.
9. List

List <Object> AN Collection %S]jﬁﬁ?ﬁ?i fﬁT‘U:ﬂU Object Rrmeiiniimin s
Index WY Method wHGAT @{EU Sort date MR MR List 9 AAD
Generic version 18 Arraylist ixiaiin) SUAN system System.Collections.Generic namespace

a2m. 9 ﬁ?ﬁﬁﬁ%ﬁ List Creating a List
List <Object> A generic collection {HIS:HAAR

in Anng Ashnie
DataType Parameter f{H1U (014§ s §3SW NG Store §38W Class Object

Soure code:

'_l

using System;

using System.Collections;

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

using System.Text;

using System.Threading.Tasks;

namespace ConsoleApplicationh

{

o A o= oy i L

'_l

class Program

]t finentis « e 108 ande 950
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11 { o S e =

Lildss aaect ] mebhod
ii class Student
14 { :
15 public int Id { gekt; set; }
16 public string Name { get; set; |
17 '
158 . . : :
19 static void Mainistringl[] args}
20 { e ) : :
21 S adding elements using add() metho
ao var primeNumbers = new List<int>{);
53 primeNumnbers.Add {1} ;
- primeMNumbers.2dd {3} ;
- primeNumbers.Add{5);
o primeiunbers.Add {7} ;
27 ; :
og Console.WriteLine{"No of elelemt=: ™ +
2 g primeNumbers. Count);
30 o ; ;
11 var citles = new List<string>{y;
12 cities.add{"HNew York™):
13 cities. Add { "London™ ;
34 cities. Add { "Mumbai "o
1t cities.Add{"Chicago™);
16 cities.add (nadl); 7 null 15 allowed
37 : ; e
15 Console.WritelLine{"No of elelemts: ™ + cities.Count);
329 : ! :
40 adding elements using cellectfion initializer syntax
a1 var higfities = new Listsstring>() { "New ¥ork", "London",
47 Mumbai™, "Chicage™ };
ii Console.WriteLine("No of elelemts: " + bhigCities.Count);
45 ;
45 wvar students = new List<Student>=1{); |
47 new Student{){ Id = 1, MHame="Bill"},
ag new Student(){ ITd = 2, HName="Stewve"},
49 new Student{){ Id = 3, HName="Ram"},
o new Student{i{ Id = 4, Name="Abdul"}
51 bi
gg Console.WritelLine ("o of elelemts: ™ + students. Count);
cq Console ReadFesytl:
55 \ }
56

1
file:///c:fusers/pen saron/documents/visual studio 2013/Projects/Consclefpp... T (| s

elelemts:
elelemts

elelemts
elelemts:

sijuf]iaenmT « sane itie anje 359
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am. 2 MEEEEE Adding an Array in a List

il AddRangel ) method 1] Add SlHAT Teme TRmsuRl Aray i #
Callaction 19§31 Q:Iﬁ ﬁjjjﬂ"lﬂ List 4

AddRanga( ) signature; vaid AddRange( [Enumerabla<Objectss callection;

mzinyg
mzing
maing
mzing
maing
wzing

o R R T S S R U e

o

1

o
oo

1

R R T o U AN Y U N A O T S S B (A
T T i o A i o = S (- A P o 0 S 30

Sy s temm;

System €ollectidens

System €ollecidiens  Gemexdce ;
fystermn Limg !

FrstemText;

Svztem Threading . Tazks !

Aamespac et Camzeletpplicatientd

clazz Preqrdm

statdc weldd Main(string[ ] args]
{

string[] cities = mew string[3] { "Mumbai", "London'", "Hew York" };

war popunlarCities = mew List<string>(l];

SO ending Zn FTcay 2R & Last

popularCities. addRange[cities);

var FawouriteCities = mew List<string>(]:

SO adding & Last

FavounriteCities. 2AddRange (popularCities] ;

Console.lritelinel(popularCities. Count):;
Console.llritelLine(favonr iteCities.Count]
Console.ReadFey( }:

filel//fofusers/pen saron/docurments/visual studic 2013...

GO0, 0N TERTGHI Accassing a List
List WiAQEMITISIN T Indax 15 mith Wrjiimaig] forforeach bop 8RIHIM AT LING
queries 9 Indaxes T8 List MR Loop WhIImiEy N Index [0] 4 10 @i o4l Index

] tef] anene vt i anfe 95k
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18114 Brackets i8] Access HNWRAT list items §0iF184 Array 104
SUAIYIS st loop 18E] Access list

:2Lusing System;

3 B8 ing System, Collections;

4B ing System.Collections.Generic;

5 US ing System. Ling;

61.15 ing System. Text;

+us ing System.Threading.Tasks;

gnamespace Consoclefpplication5
10 t

class Program

11
i {
13 : : : .
14 static weid Main(string[] argz)
15 ¢ . ) i
1e Ligt<ink> inthist = new List=ints>1) 1 10, 20, 30, 40, 50 1:
1; intlizst.ForEach (el =»> Console.WritelLineiel)) ;
15 A , :
50 foreach (var eZ!_ :|.nl1ntL:|_5t)
51 Console.Writeline(el);
22 ; ; ; ; ; ;
>3 for (nt 4. = I.If' 30 < ln‘FLlSF.COL.lITt; A
o4 Conzsocle.Writeldne(intlList [1]) ;
o Congole. ReadKey ()}
26 I
27
28 }

om. ¢ 6058553 Accessing a List using LING
List<Objects> i MIHSIH IEnumerable interface §0iS:UNG query List it
HU{N AT LINQ query syntax i) Method syntax §B213i{ME &

sourer code:

1l using System:
2 using System.Collecticns:

1] uidfiht « ant 62 anje EBl
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3 using System.Collections.Generic;
4 uging System.Ling;
5 using System.Text;
& using System.Threading.Tasks;
7
8 namespace ConsoleApplicationh
2
10 clas=s Program
1 {
12 public class Student
13 {
14 public int Id { get; set; }
15 publie string Name { get; set; |}
1a '
17
18 static woid Main{string[] args)
Ak {
20 war students = new ListsStudent> () |
21 new Student(){ Id = 1, Name="Ei1ll"™ 1},
ZE new Student(){ Id = Z, Name="3tewve™ I},
23 new Student(){ Id = 3, Name="Ram"™ },
z24 new SItudent(){ Id = 4, Name="Ahdul™ },
A new gtudent({){ Id = 5, Name="EBi11l1l"™ !}
Z6 bi
27
=8 fhget all sttdents whosge name ds Bill
29 wvar studNamez = from = in students
20 where s5.Name == "Ei111"
31 select 3;
32
33 foreach (wvar student in studMNames)
a4
a5 Console.Writeline (student.Id + ", " + student.Name) ;
36 Console.ReadEey () ;
a7 '
a8
a9 }
a0 i

file:/f o fusers/pen saron/documents/visual studio 2013/Projects/Consclefpplication3/Cen...  — O pd

9. & Insert Flements in List
ILGLGH’I} Insert{ ] Method Iﬁﬁjﬂmmmﬁ element 1§1%] List collection Tndhas
AONBFIYNI: index

[nsert{ ) signature: void Insert{ intindex, object item J;

w |t ]intnt « sanst iR e PDE
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S =] u ;
9. & 9 $653)BIRMeBERRS Insent BELesBs ArayList

1M Insert { ) Method Insert 1RE{U N ME113] ArrayList Object

List <objects 10N SARNTIT W MBI Index
DMl an|ay syntax:

ArraylistObject. Insert{index,0bject);

using System;

using System.Collections:;

using System.Collections.Generic;
using System. Ling:

using System.Text:

using System.Threading.Tasks:

00 =1 oy o Ll

namespace ConsoleApplication
8
10 class Program
11 {
12 static void Mainistring[] args)
13 i

14 var numbers = new Lizt<int>() { 10, 20, 30,

15 numbers. Tnsert(l, 11):

1& LldingerEs 11 akb lsk 1ndex: after 10,
17 foreach (var nun in numbers)

18 Conzole.Writeline (num) :

15 Conzsole. ReadBev(]:

9. 8.1 58It mIBERRS Remove BEsessB ArrayList Object

BN S Remove { ) Method Remove 1R8] 81 MFITMIg1 3] ArrayList Object

List <Objects> IRUMSAANGIENTMBIN: Index 1 (PRISITIETNID Removeat] ) Method

1HH] Remove M 10M MBI MIARN SN Index

siusi] ity ¢ s iR anie
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SMYIS :mﬁﬁj U & remove ArrayList object

Remove() signature: bool Remove(T item)

RemoveAt() signature: void RemoveAt{int index)

1 using System;
2 using System.Collections;
3 using System.Collections.Generic;
4 wusing System. Ling;
5 using System. Text;:
& using System. Threading.Tasks;
-
8 mnamespace Consolefpplicationh
9 B
10 class Program
11 {
12 static wvoid Main{string[] args)
13 §
14 b oy e 3 1= T B et mi ey e it () 1) e L T RO s B
15
16 numbers. Remowe (107 ;
A A4 removes 14 plements from a 1list
18
19 numbers . Remowe At (2 ;
20 Srremoves the Srd element (dndex starts from 0)
21
22 Sammambere . Removedt (10)
23 diremoves the Srd slement (1lndex staxrts fran O
24
25 foreach (var num in hnumber=)
26 Console, Writeline (numl ;
27 Console. ReadBew () ;
28 !
29 ¥
i

B filey///cfusers/pen saron/documents/visual studio 2013/Projects/Consa.,. —

om.&.m sexsdulemnifing Check SeswasSs Amayist Object

Check Elements in List i &i Contains{ ) method i&djigih 820 a 10ad ArrayList
BAnndtnBme s1sisinlul List <object> yHAY

sl tsents o s itE ande EkH
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1 sing System;

2

3 namespace ConscleApplication5

4

5 class Program

3 {

7 static void Main({string[] args)

B i

g var numbers = new List<ant>{y { 10, 20, 30, 40 }:
10 Console Writeline inumbers.Contains {10} ;
o Console.Writelineinumbers.Containsill)):
1z Console. Writelineinumbers.Contains(20)) ;
i
14 Console.ReadKey () ;
5] +
16 k
17}

B file:///c/users/pen saron/documents/visual studio 2013/Proje.. — O X

RPAYIS List <T>

List<T=

+ Capacity: int
+ Count: int
+ [temfint]. object

+ Add(T):. woid

+ AddRange(lEnumerable=T=): void
+ BinarySearch{T): int

+ Clear(): woid

+ Contains(T). bool

+ CopyTo(T[], int): void

+ Exists(Predicate=T=): bool

+ Find{Predicate=T=1 T

+ ForEachl{Action=T>): void

+ IndexOf(T): int

+ Insert{int, T). void

+ InsertRange(int, IEnumerable=T=) void
+ Remove(T). bool

+ RemoveRange(int, int): void

+ Reverse(). void

+ Sort{iComparer=T=). void

+ ToArray(object). object[]

+ ToString(): string

+ TrimToSize(): void

Hjui]imenti « i 08 angs obi
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9. SortedList <TKey, TValue>

SortList <Key, Values 1NtSH SortList AN collection Class IRHG Store key-value
The SortedList<TKey, TValue>, and SortedList are collection classes that can store key-
value pairs that are sorted by the keys based on the associated IComparer implementation.
For example, if the keys are of primitive types, then sorted in ascending order of keys.

9¢.9 ﬁli%ﬁéﬁ Creating a SortedList

SortedList<TKey, TValue> object AMMIUIAA {UiAGobjects {8 Keys $H Values 18]
IAMITANSA Store 4 SortedList<int, string> AN store keys I8 (WA GSSAR int type S4
Values @ {UIAGRIHA] String type

Add( ) method At[1EY] Add key-value g IRUNSISIAN Sortedlist 4 Keys S
M0 &lg th Null Y algaySE duplicate 19 9 [aisil Mlghmiwm hkmHm umILA
fvkinuhAnkiinlimi saind 9 values MG 1SalgAISE Duplicate §h Null (B8RS
AlY[UIAS nullable

sourer code:

S e |

1] usiannts ¢« sanm 3 ands EHTH
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28
29 4 - m" " -
10 Conscle.Writeline {("———NumberNames———"1 ;
51 foreach (var kvp in numberNamess)
45 Conscle. WritelLine ("Kewv: {0}, Value:{1l}", kvp.Eey, kvp.values);
39 SortedlList<string, string> cities = new SortedList<string,
24 : ShEra g
gé I onderil; RERNT
- ["New York", “"usmYi,
28 [ "Mumbai, "India"},
29 {"Johanneshburg", "South Africa}
40 i -
a1 Console.erteLlne{“——TC}tles———"};
4 foreach {(var kvp in cities)
Console. WriteLine ("Eey: {0}, WValue:{1}", kvp.Eey, kvp.value);
jﬁ Bonsole. ReaalEeariy
45 }
46 |
47
48}

- - -NumberNames - - -

K jalue:0One
:Two
:Three

:Five

sburg, Value:South Africa
» Value:UK
alue:India

:New York, Value:UsA

9¢ 1 SERNEFS Accessing SortedList

UINA key iGMI sortedListikey] 181K index 1EH]0WI9 ¢UaTY get U set values 18]
Ak {A ¢ Sortedlist 9 1HEjUMMITANNNIS: TEHUTMAT ContainsKey( } U TryGetvalue( )
methods GREN 2NUIRALIRIME ¢ Sourer code:

using System;

using System.Collections;

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

using System.Text;

using System.Threading.Tasks;

namespace ConsoleApplicationb

!

(s 0 o RS ) WO SR = 5 0 A

s
o]

class Program

11 {

12 public class Student
1.3 {

#|usi]asnts « sanm Tie anie 954
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14 publie int Id { get; set;

i) public string MName { get; =set; }
16 i

17

18 statie void Mainlstring[] srcgs)

19 1

Z0 Sortedlhist<int, string> numberMNeawes = new Sortedhist<int, strings()

21 {

73 {3, "Thre="},
23 {1, "one't,
24 {2, "Two"
2 e

G

27 if [ InuwherMawes. ContainsEeyid) ) Foheck iFf key exists

za 1

Z9 numberNames[4] = "Four';

an +

31

3z string result;

a3

a4 if [(nuwkerMames. TryGeetValus (4, out result))
35 P r2lLe
3R Console.WritelLiine ["Fey: {0}, Valus: {117, 4,
av Console. ReadEevw () ;

as i

35

40 i

47 '}

et ralue of 4 key

result) ;

file:y /Y T/ Users/PEM SAROM/ documents/visual studio 2013/Projects/...

Key: 4, Value: Four

1 &) for loop 4

1 using System;

2 using System .Cellections;

3 using Systen.Collections.Generic;
4 nsing System .Lineg;

S using System . Text;

b using System . Threading. Tasks;

-

g

=

nEmespadse Consolefpplicationb

i
10 class Progra=m
11 1
1Z
13 static veoid Maini(string[] arcgs)
14 {

i Kevs 84 walues properties 10878 gRsRIBMI Sortedlist HAMGHHE

15 Sortedhist<int, stringr nunberNames = nev Sortedbhist<int, strings ()

16 i

tf]in|tents s senm it anis

<iTy [u]
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17
18
A
20
el
2z
23
24
25
26
i
25
29 1

,__
Lol

"Three"},
= } s
rrmo rn }

ﬂ_
RS
Ay Ty

1

for (int 1 = 0; 1 = numkberNames.Count;: i++)

{
Console.WriteLine{("key: {0}, walue: {11",numberNames .Keys[1],
numberNames . Values [1]] ;

!
Console.ReadEBey () ;

9¢.0N F#IER%E Remove Elements from SortedList

1*ﬁ1[fj' Remove(key) 35 RemoveAt(index) methods ﬂ?ﬂ:ﬁ Remove key-
value 1GMAFMA SortedList 4

sourer code:

1l using System;

2 using System.Collections;

3 using System.Collections . Generic;

dusing sSystem._Ling:

Susing sSystem.Text;

A using System.Threading .Tasks;

7

2 namespace Consolelpplication5

o

10 elas=s Program

i1l {

12

13 static woid Main(string[] args)
14 {

15 dortedList<int, string> numberNames = new SortedList<int, stringsi)
16 |

17 13 "ThresT},
18 L e
19 e el
20 Fhe el
21 [, R
L7 1

if]wi]mennt « sann e anie Ty
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23 numberNames. Remove (1) //removes keyv 1 paiv

24 numberNames. Remove (100 ; //removes keyv 10

25

26 numberiames. Bemovedt (0) ;

27 Sifremoyes kewy—value paly Irom index O
28

£ foreach (var kvp in numberMNames)

30

31 Conscle.Writeline ("key: [0}, wvalus: {117, kvp.Eey, kvp.Valus);
32 Consocle. ReadBey () ;

33 }

34

35 !

e: Four

Q& PRIEYEE5TIAS Dictionary

Dictionary i class guwitivuihnna Collection fﬁﬁﬁmm[ﬁ key 3 value Iﬁ’&ﬁ
Ho I{JﬁLﬁ‘lfﬁ Dictionary mSLﬁfoﬁﬁ namespaceSystem. Collections. Gemerics

Dictionary Characteristics
«Dictionary<TKey, TValue> stores key-value pairs.
«Comes under System. Collections.Generic namespace.
‘Implements IDicHonary<TKey, TValue> interface.
‘Keys must be unique and cannot be null.
“Values can be null or duplicate.

“Values can be accessed by passing associated key in the indexer
e.g. myDichonary[key]

‘Elements are stored as KeyValuePair<TKey, TValue> objects.
pwhqieilsmiushn Dictionary object
Dictionary <keys, Values> dictionary name;
Dictionary<string, string> dict;
Dictionary <string, string> dict=new Dictionary<string, string>();

9 9 5655t erns add BEWS RIS Dictionary object

Dict = new Dictionary<string, string>();
Dict. Add(“ABC","Beer”);

s |usijaaehr « sine e anie E
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o
9.1 PRE%569E Creating a Dictionary
ﬁﬁ’mﬁmﬁ‘ﬁ Dictionary<keys, Values> objects HIOYAUIAG isKeys 84 Values
THUhMG 1ANGR |

2SI 2

1l using System;

Zusing System.Collections;

Jusing System.Collections.Generic;
4 using System.Ling;

Susing System.Text;

6 using System.Threading.Tasks;

7
8 namespace Consolefpplicationh

9.

10 class Progxam

1188

1z

13 statie woid Main(string[] args)

14 §

15 IDictionary<int, string> numberNames = new Dictionary<int, strings>();
1k nunberNames . Add {1, "one™);: Sfadding kep/valus using the Add() method
17 nunberNamez . Addi(i, "Three™);

13 nurnkberNamez . AddiZ, "Twuo'™);

19

20 foreach [KeyValuePair<int, string> kvp in numberNamwes)

21 Console.WriteLine ("Key: {0}, WValus: {11", kwp.Key, kvp.Value];
22

23 Afereatang g dicticersry using ecolledtaon-anataslizsar syntax

24 var cities = mew Dictionary<string, sString>(){

25 {"UE","London, Manchester, Birminghsam"],

2B {"osa’, "chicago, New ¥ork, Washington™},

27 {"India'", "Mumbai, New Delhi, Fune™}

28 i

29

a0 foreach [wvar kwvp in cities)

31 Console.Writeline ("Key: {0}, Walue: {11", kwp.EKey. kvp.Value];
32 Console.ReadKey (] ;

33 }

34 3

Select filey///C/Users/PEN SARON/docurments/visual studio 2013/Projects/Consolefpplic..  — O *

1, Value: One

3, Value: Three

2, Value: Two

UK, Value: London, Manchester, Birmingham

USA, Value: Chicago, New York, Washington
India, Value: Mumbai, MNew Delhi, Pune

wl] dhitsnty « nm i ande EN|
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9&.00 §535 Update Dictionary

1UGUISMAALY Update value I8 key IWUMA key1slgh index 9 hEkim:
KeyNotFoundException  (UfIS1T  key  Gswisisigh  dicionary  figsayuid
ContainsKey( ) method §SINUGAUIT key iRUS AN

9¢. ¢ #3% Remove Elements in Dictionary
ik ﬁﬂLﬁnI method Remove( ) UURG

-]

IG1S{AYY method Clear( ) MUMAFRHAT

)

key-value (RUMIS{ANUIGMA dictionary
ictionary 101 §{ U9

g
S

1] usiannts ¢« sanm 3 ands
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9% & S6R535775 Access Dictionary Elements
Dictionary motiadimugimsiuifimamuns: index 9 U
msaly 9 gRRMOID ElementAt( ) method 1E86]8¢UMS Key Value

mAsSigiegu
in

URONEMYIY:

index

i usi)imnts ¢ ans 3fe anjs ol
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99. Hashtable

Hashtable A1 non-generic  collection  IBMIANSASIAN  key-value thg1g]
h{puiE]kie1 84 dictionary<TKey, Tvalues collection  miuyid  huiisuagmami
IMBTMWAMNS) hash code IS key Sywy 1w stores AngANISIAL bucket
ghigiaisiangh NwunUYARIDShiue hash code is key umsugpA time
181100U accessing values qmt[fiﬁfg 4

Hashtable AR{UIASYWIS collection IRUMASYW IUANMOGAFSSWIN object

IR OGIDH MO access AN SMUIW: Key 9 Key AMATugwituisasnh Hashtable
W AAmiE] value MYtz pk Hashtable 9

Count nuGgsmarhaiaziph ArrayList

[sFixedSize GAR4HcE ArrayList D fixed size TH&

[sReadOnly GARAtIE ArrayList b read-only THE

Item RUAIU T OWUMaAMYWIvAT Arraylist
myit: Key

. .

Add( opbject key, object value ) U‘I’CSH 9 mﬁqmmiqﬁ Hashtable

Clear( ); UMEARHAIUR Hashtable

ContainsKey( object key ); (aANSAS check IBUONAMASKYWHISEH

Hashtable 18 STHE MUILW: key

ContainsValue ( object value) naNSA] check ISUTIAMASHYWHSAY
Hashtable 1S:THA MYty value

1] usiannts ¢« sanm 3 ands o6ly
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Remove( object key ); UUME Hashtable MUIW: key

99 .9 Hashtable Characteristics

Hashtable stores key-value pairs.
sComes under System.Collections namespace.

«Implements IDictionary interface.
*Keys must be unique and cannot be null.
*VValues can be null or duplicate.

s\/alues can be accessed by passing associated key in the indexer
€.g. myHashtable[key]

*Elements are stored as DictionaryEntry objects.
99,1 FSBISE Hashtable

s kimueuimimiuifia Hashtable §4 adding elements Uiguma

i usi)imnts ¢ ans 3fe anjs o6l
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MUY Hashtable HMIGIHUMUMANRHATS dictionary  BGIRUTSUM
AENIEN

99 .M #sUpdate Hashtable

HAMGOMWAATEISIANIR S S{ANUD Hashtable It FAMA key 181ak index
Hashtable Ath non-generic collection UARKY Siusthgig] @tg:aamf‘t’éhmumm
wiagaly cast 2nn:in mfﬁmmmwﬁﬁgﬁ?mﬂ‘ u

1] usiannts ¢« sanm 3 ands o6l
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99.¢ % Remove Elements in Hashtable

Remove()?ﬁﬁn@mugf key-value TR(U{AIMSHFIRUMSUMAISIAH Hashtabled
Mi:  KeyNotfoundException [UfISi0  key IfumsumAdsipinsmndmising
Hashtable Jig:ayufi8andn key Bumspntihwifii method Containskey() U:S
Shyuiom removing 41 method Clear( ) tﬁqmumnmﬁmmmnhmnﬂ y

Example: Remove Elements from Hashtable

9¢d. Stack

NpimsIaut  lastin( GUIMW,  first  out(1GMNYS) collection of object
hipiasiand hyw item HRGNWAMIRUIUIAE lastin, first out 9 1A add item
181U e pushing 1UTwIN TR IEH remove item 1GMIMiAILT & popping

Stack AM{UIAS collection fiteey IRAUIANGA MAISIAR LIFO style (Last In First Out)
9 C#  JHUMIURASIS Stack §ﬁnon—generic1sta‘ck collection  classes
inudsiugth %t&ﬂu‘i hiatosiong3id  generic stack<Ts collection UAQ Stack
G151 |

Stack AwsuunasgamuangadgSwunmamagaiionog UFO  UitugA
WiNUMoANU delete mqgwusgfjﬁm@w tgiuash
Stack is Last In First Out collection.

[t comes under System.Collection.Generic namespace.

i usi)imnts ¢ ans 3fe anjs oeld
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sStack can contain elements of the specified type. It provides compile-time type

checking and doesn't perform boxing-unboxing because it is generic.

sElements can be added using the Push{ ) method. Cannot use collection-initializer

syntax.

sElements can be retrieved using the Pop( ) and the Peek( ) methods. It does not

support an indexer.

901 9 $9856E8 Stack
HAMOUIRE object IS Stack IMWUMADN NSRRI OUIASISMATRUhMG
gamsd aniafabimuuifia Shuigumaisiah stack huif{iia Push() 9 Stack

o

A (
HSEMAZIOHAh null (NUUIRERRANTIUNE reference types ) ShaigaysH

Example: Create and Add Elements in Stack

Example: Create and Add Elements in Stack

1] usiannts ¢« sanm 3 ands 900
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Stack Properties and Methods:

Count Returns the total count of elements in the Stack.

Push(T) Inserts an itern at the top of the stack.

Peel: Returns the top item from the stack

FPop() Femoves and returns items from the top of the
Contains(T) Checls whether an item exsts in the stack or not.
Clear() FEemoves all items from the staclk,

9. Queue

Queve AU NIAAISMIEYNY  collection  TRMIANGAMAISION FIFO style
(ﬁﬁuﬁﬁrﬁﬁ“lﬂijmﬁﬁuﬁ First In First Out ) giﬁLULﬁjgv]:ﬁ stack collection 9 NHI8 contains
mapslgR i g MARInsUige CF [BUMNL Queve §i91 81 non-generic  Queue
collection E8g1514

9@ .9 Queue Characteristics

Queue Bh FIFO { First In First Out ) collection
o Dadmish{my System.Collection.Generic namespace
o Queue MIDHISMFISIAGRMUIMSUMAY  DENSIMIEENEE]  compile-time
type SuSsugigmulniunt boxing-unboxing ifn:imISunHnN: gigl
+ MANOIRINSUIgY added sinwififianity method Enqueve() 9 B8
ﬁﬁ,jmggmnﬁﬁumﬁéqﬁ collection-initializer syntax 4
o MINOEHINS AMWTEN WS Dequeue( ) % Peeck( ) methods  DESEI{gHNA
U6 index 194

figure illustrates the Queue collection EXM{NY:

First in First out

L 4

Enqueue items Dequeue items

Queue

s3] usi]inehe « snm ¥6R ande 909
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96 1 #5e56EH Queue

nonan

yAMoURalals queue 1MwUMA OHIGHUASHIUTASISMAIRUAMEEA
msd 29mmﬁ'3‘|mtmﬁmﬁﬁ Shuigumaisigh queue 1thwifd method Enqueue )
MUY UHYWHS AR ¢AM null (AU reference types ) Bhaigaysd
Example: Create and Add Elements in the Queue

96.é Properties € Methods §%5&5 Queue

Count Returns the total count of elements in the Queue.

Enqueue(T) |Adds an item into the queue.

Dequeue Retums an item from the beginning of the queue and removes it from the queue.

Peek() Returns an first item {rom the queue without removing it.

Contains(T) | Checks whether an item 1s in the queue or not

Clear() Removes all the items from the queue.

9G.& Retrieve Elements from a Queue

ol

method Dequeue() 1 method Peek( ) imsifilginmwamadywisiai
queue collection UANGIYWY Dequeue( ) removes BAIGM Shumsmaywiomi

queue figens queue gAmaisighebthy FIFO y Mg
?ﬁfmmj method Dequeue( ) 18150  queue §i¢  (empty  queue)  SHiM:
U8 MIUATUHR InvalidOperation 9

Big: yuliSanbuthisswiuis queue Abthhasysinaiumhdg

1] usiannts ¢« sanm 3 ands odle
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Example: Reading Queue

?‘”ﬁang Peek() iadiapeUmatyull queue collection ithwistahioma
queue 1 MIUTGIVNIFHR method Peek( ) 18710 queue ¢1¢ Shit:vamnlninui

run-time 1NURIANIAI InvalidOperationException
Example: Peek()

i usi)imnts ¢ ans 3fe anjs
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96.5 #5655 Contains ()

method Contains( ) method ASAJIBNISMAISIAR queue UHAY NHGIU true Ha
wedstd item maiRUOSUIMALNS 1088iIq e (A 9jﬁ-§sﬁﬁ false
Contains( ) Signature: bool Contains( object obj);

Example: Contains()

1] usiannts ¢« sanm 3 ands Slele
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Sqrs d

Methods

Sala

nwi]sisudnivhwlimntony  Savmpituiiavnsnuaginig ik

ol

hUtﬁ 9 miwivam A :Si i nlhmodanans iR undaghah fhathdons
tiRvatmIGiuATIM S kin: yeitigngoaghmianigR shwmadivus:hEnsyy
aﬁmw[jﬁ; vadmipLEaAR Samhliwaislinumsminiinang §UMI Update AR
TURTHA 9 ﬁ}mﬁmﬁﬁmtt’n FAUMAGINRYUISNADNAIUIAS Method TS St
wimAinumiamas "H8AYS ( Function)” 9 tTREHAMANIGMAT Method 1NWHNY
irufmighwiisagiinhy ahmu

mﬁnLﬁmt’numsn%ﬁ‘t’ﬁmﬁtmmnmsﬂmmtﬁmﬁ@@swﬂﬂﬁnmﬁum39§§w
Iﬁmtmﬁﬂmfﬂﬁ’]mmﬁ[ptﬁnhfﬁﬁﬂLﬁIHwﬂ i ptosiiilldnsipungmnmanna
Wwhpinsimanutthyemimhiti

tmfﬁﬁLﬁftLﬁ?ﬁmLm? inghifatidiaim: Anndnatgh Wiwilhidsaing Method
(HINSANNANWINN ;S method USIENWIA{AGA (9

o]
T
£

gmn

ci grusiianaiinmshanamysywiss Mugrquaguosmuiw §om Maing Gig
grfmouiallian|dngsiugn ddusiaguagmagwigss

9. RPOATAWBCSS Method
I MNOUIRA Method MSMUMIHSIAS PRSI RO RIM Y3

<Date Type><Method Name> (<Parameters>)

{
3

<Block Code>

e <Data Type> MARUIASISMIRUATERSIUBATMIN W Method  AliHMUIT A
1O AY Void T Data Type U Method 9 Void HENUUMATA S§§§tﬁfﬁ g
BRI W Method

e <Method Name> BMIFNAININ 2] Method IRUTATUIRA 9 MIAANAINNS Method (B
HYIASHOMSUMITATNN: 3] Variable 9

e <Parameters> i) Local variable {U&S Method {RFUREIIGMN ] method MGV
ﬁ‘t’ﬁﬁtﬁgﬁﬂtﬁﬁgfﬁjs"tsﬂgﬁﬁtﬁfnmjmmm} Method 1SV :10AIA18: Parameters

&y
G

Din

i usi)imnts ¢ ans 3fe anjs 1
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MR EYIRIYIUL Variable IRUMSA)UISIMS Parameters QIR GRIRT 9 11T Eh
M AN o MO &S Parameters 1ISHRAGRIMWISIUI) SIS

. <Block Code> RUANISARIRUHINHAIUMIEMIUN Method UTWH{ANE
SV Qhﬁt@:m@{} y

k. §852&5 Method

il method AMMI{UMA statement IRUDNSTHAIALN: 9 Al method SYWTI BISIUNS
§h§,sn‘m'm 9 Al method body WISHAIAUGAIUME thﬁsthummﬁﬁLmﬁﬁtﬁaj:ﬁ
B4AMIMAM method Bl SIUﬂHﬁI[ﬁ‘ 9 1102 method UL SSWINMINE (meaningful
identifier) IRUUIMMIMUTANRIYIS method (3FUIMIRGM CaloulatelncomeTax) 1 H18
method NUESHMIG  UMSRNT data  ywbgsidgidhtiuahimr  ShdAwmsias vl
fﬁﬁfﬁgmmgﬁmfsﬁtﬁfmfm 9 Method IS:ADYIUMSIRUMS AYhDL 9
GANGAI 1S I8 Method Declaration Syntax Microsoft Visual C# 18 HGNRI[MUIS:

returnType methodName ( parameterList )

{
// method body statements go here

¥
// UEWT] Command line TUE‘LII method

H
o < retunTypes AMIAN:IS[UIAGSHUALN [UIAGISNANSAN method returns

wiAsISAminn:isiuIAe  Joth int U sting 9 {UAISIOAITAT  method
ywiiugspnuigalgyaaind keyword AUAISRUIAS return type

o <methodNames> BRI SRUIHIREHUT method 9 80U 1EN: Method names
BIEMURoa FRoMINN: variable name 21T addValues AN method
name (AUl 19:0M add$values SsmsAang (Avp! 9 Aggissgaln
camelCase fULmt'ﬁﬂLﬂZ method names 10} waﬁé'hmﬁﬁm;n: method names

o <parameterlist- AMUIASnENSIRUHTUNWALIASSE ISnFNSIEN method
HSUME 9 HAMIRT parameters GI1:AY 1S ANIRROThERMAMITUM AHIST

iun:isiuiAgin s s parameter . oSt methad
BUEARNRAIIAIIUNS parameters, NG SEAETURIGANTWIT A MM commas
+ <method body statements> ATUSIATS code RouTa

Bindimim uam method (atmssumiom 9 hamila (1) 84 sanita ()) 9

1] usiannts ¢« sanm 3 ands et
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MY SWUSWIS method (M SIUT addvalues IRUATYERSID int SRWS int
parameters A EUIUTION Ihs 84 rhs ( short for left-hand side $# right-hand side ):

NMMEISIAMSWYSWIS method IEMIUNG showResult IRUATYES(AGIUANS
single int %ﬁ]LUIﬁQ parameter IR UIUTI 1 answer:

Gom: gand keyword RYTUMM method FSIEMIEIUY HANNAT Visual Basic
programmers 8RAANAGAM C# 8S1TGNE keywords i method TRVATEEHEIU (GH
HeAuS) 1AW method  IRUATYSSIAGIU  (procedure U subrouting)
W sIGHAGRMS method AIHAMEL{RSURANSHAT A1160T return statement isigh
method 9 HAIRTUUIS IWIT keyword return IR muithtwi[d expression IRUAANS
aly(ag UBH semicolon 9 (UIAS expression [(HIRoRMNAANRIve HSAUS 9 HeAYS
[$]U function returns int SAMIUMMUIHSIU return statement [V int 9

i usi)imnts ¢ ans 3fe anjs Elely



pnnsSayes ins Sio Hjou § RE%MIE PROMGRAMMING SIPESHINS C#

MIUMA return statement {RIGRIMWORMUN method TURIERRUMMMNE]
method UIY finish 9 FRINCHIMAURUR {PMAEEY retun statement Sids
wAUAMI (gamA compiler §a (pEISARUNY problem 18:{uaIsT UMM WGRMA
statements UIOD relurn statement) 9 [UAISITEATSOAMS method 1UAA daTIS
eIy RO A retum statement SUAM LN FUMUME IR method 9 §A
R AT keywordreturn2 8110700

WaIsi method WAIEATS return THARUARANONY refurn statement Dijm:
method SRUUIME automatically MuAMMIPAUEGRIEATAIZY 1y §¢ gmivmiis
method 9 191:080 minsianymiaiafiTf style Huy 9 Methods TRASIY retum alg
YUiRNHSER retun statement 9 B85 8U) minimum size MY method 4 {pAISIS
W method Wit whamipeigsy favifanyilins Muafwn § method Mniws
witngsitoiifadsmsianar 4

8l Farm?2 — O >
AW EMITIREW
2
ax |2 + bx -4 + c |1 =0
Bigt
, X ;=[0.202893218813452
x = |1.70710678118655

spurer code:

=

sl tsents o s itE ande o6
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mury:ARaTddne (mwinniiy user umuaigisaudmr fagofak
OIS AigAk bt ax, bd_bx, 81 bd_c IRV textbox (FiMSFUATYIF a, b 84 ¢ iU float
variable  USUUARRMSILT  Discriminant()  method  IRU  method
viRag i mIAaigIuaT delta A

delta = (b*b) - (4*a * c);
USIURISHMWINA Discriminant( ) method HSIASGUARSMIAMIIUT FindResult( )
method IRFU th  method iJapvannSuARiguaisudmii x1 8h X2
i muunnisaly deltad
AgJhissgnBumsiin Amirstasismid{mar metned Gigdiauthoya)

R

mid

D}E

&

[ &0 method 81 S{UTINEGISH 2

hinmifupitundhpifafnasnismnifuw 1§8stignehindsewifinn
aﬁtﬁﬁﬁ;@tmwésﬁﬁﬁmmtmmtﬁ%séhmfmmm:mjwﬂ

Method Shfwmavgwsimnanmismianamt thwanhaomiesiinaoais
muhspaweme i method  BuSwAgiMamwyghmiagintug
ishinuits uepsgiasuhpnwRspiRhnwy ValmT updates fH
. FR565855ERES5 Return Keyword

wnasidmatiaagitmpowedmiflipfuaikid Discriminant() 84

FindResult( ) &Jgiath method IRUMSAMIFUAY UMGSUNWH method HRINAMS
anmieiaigamyw igiwimwivmuminiuah st wanidhansiima void &
data type I8 method §14181:9 delta Ath global variable {085 Form1 IRAUG G URTYM St

aniMIBIMash Al block fUEY Discriminant( ) method 9

1] usiannts ¢« sanm 3 ands 940
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A ShuMIUMNBIM delta variable it mMERTUARIUA Discriminant( ) method
RoRIMy:

atatidis i siBimeas mA] return IRUUMAS Discriminant( ) method SRRMUATY
g Shaamhgaigiiums wnailimwmaj return 1912 4

return (bb)-(4 ac);

g RTSuMANTEIS: SH{RIMSANIGIEN Discriminant)} method [ AUMGMI
1M IV method 18:

- 1SR method AMYWOISMIGIMAIMA] return 1912 data type IS method
Femoh void MSIgfwW algiRuunaIfimMWmAS retun AMGOENS data type BOM
SH data type fUAT method*

1SRN retumn (HINSHSIAS ANSSWH method ARRUMUNAEMAUATHSSY
m 19t ndhAghesum salyit s unafimWwmaf return 1915

MUIS: AMARIRUATAIUATNY click event 108 §ak "G1§w” & FindResult
|| method MW MSIATUARIUA Discriminant( ) 6213150

sourer code:

i usi)imnts ¢ ans 3fe anjs 949
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; mscjg?jg:aa's Parameters
Value Types Parameters

Value type parameters fitHii Parameters IRUmsiaiGmisacyhaigimiel

Hgi’ﬁjéﬁhMathod IST:t"jmJnﬂ: Value_parameters() 1§1M§ Method_name() 9

1] usiannts ¢« sanm 3 ands
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Value types parameters 0D parameters fﬁm[)ﬁ]Qiﬁi@ﬁ]iﬁﬁﬁgﬁﬁi‘wﬁtLﬂiﬂ
HSinSah  method ISuiRGIGM:  WEIBUARSH  JumnimmEmAMIRUATYH
textboxes 181/MS FindResult{ ) method FindResult{ } Discriminant{ )} method"]

sriminmaShuinmiFanmtisaiypinsmuivuweiyu qﬁﬁ;ﬁmﬁmﬁmﬁms
vinm SulifnmsmnBmar ab §i c i gloabal variables 1g)mgjudidhmsmunly
WU R textbox 191/MS parameters SYWIIURS FindResult( ) IRUAS 2, b, ¢ 8 dalta
i arguments QH‘IUS‘UﬂlﬁEﬂ S a, b 88 c ™ local variables 1U8) FindResult{ ) method

public float a, b, c, delta; & parameter

8! Form2 - O =
W UEMIRIH Y
sifw
o B 0.292893218813452 |
x = [1.70710678118655 |

1)Ut « N T8 angs |
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&. Reference parameter
ref N ST AN UUIRA reference parameter IRUHMTE UANISAIYMIS MUY ALY
RaiGT

"na

Reference parameter NESIYS local variable {UfU method 18 219U1§ﬁ ﬁﬁﬂﬂiﬂ:
C]

=

fm

D

1

i uuanaigh AEIRUNcWATFNDM AR method 191 IAGIAM:

9. E&geesssz’s Scope

gAMSanAM U ArISIRNEAMGUIRAISIAR method 4 HIST AlgfMSUEALY
statement NNSRUSWHSW I UAM statements Iﬁ‘jﬁtﬂfﬁqﬁ method iR Ui AISTHOHT
st mistonfmaighgrunihmsuida 9 giig)s method MS UMUHIBIDARNY 9

wastd  completely tAWIGASHGAM AivadlARAYTEY  Scope  HSiAtFAN

1] usiannts ¢« sanm 3 ands 948G
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methods IRUTNHIBIY (UL 9 HEASGMANIS scope MUMYEWEMRISMIUM K
declaration IRaiANinamnan 1giah aglfigothyn Si)sinurghis: 1 vida Local
Scope MY Method 18118154 SHaNTBiBns form i8S method Uifia scope Yt 9 HiBig:
A declare 1SHEAZIAAN body I8 method Y9 HIGIAMISIFIMSHNIOM local
variable {{fN:Nmiis]  method IHUAGIMSMA hUSNSISIAN scope it method
ihig]a 9 Mus theinpawitugaSsmond local variable 1BgioANWARNSHE

methods

¢). 562 Class Scope €165 Class
iSnhighShaninidums form body IS class gwitn Uifa scope YW 9
HIG1 variables” g:HA{UM A declare 181214 1{A] body I8 class (UTgTsisI kil method)
(HIOS scope 1glgh class 9 HOMIDMMSISUIIMARAQREAINGD: C# name
ANUHIGIARIS AT fields
il
2

i usi)imnts ¢ ans 3fe anjs 94t
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@. Overloading method
Overloading method © method FRGNWAMIRUMSINN:FOIM Gigws
Al

-

i -

03

+ data type iU & parameter U method

. 0SS Y UHMN:IUAT parameter
QNGNS method AR SIAYN:EOEA caloulate( ) Inmuiimadsgome 4 ik
method §9 i (UAMN UAGUYAAIATEMGSARD method §1 WIS TN TAMNS
IRRYANAIYMGSSSAIMA Y AyuIAS UGN G AIMME method A1MAT
2U1AN§9 ¢

1] usiannts ¢« sanm 3 ands 94d
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SGHs &

&?ﬁﬁ Object Oriented Programming

9. 685G HRATT C# OOP
9.9 What is OOP ?
OOP Hﬁﬁm'ﬁj Object-Oriented Programming.

oor AnfhaniimsaainsgaminnamgiaAn ¢ imwmindimas Classes or
Object IRUGHAMUARMMGWE INWESO MEFAMIANRRETRNT Shfnlimipaugam
WNRANEM 9 Objects AN Classes G IN SR (U{UY IR (Functions) UMM SHGH
gANgARRMIIIMAINAMW IwEsOmonnnmi  1[5sadiiRu sipunm
B ULARIMIEHYWINIE 9 Procedural Programming tEMIMERIMSAGG:muisénr
Syt g §oitn Server imMIMNS (AUFSSWISIIY Server 1UAIHATRT 9 Syt OOP hen Sy
401 Objects IRAnBEIMSHnAmhy heotinfmifr § gwiw U gwms Objects
mjhiglaiiums hnfmmhAnAmEuid varables RupimshAvmugUisah
Object 191:9 00P wisthinfdimun]s aum ShesmoinwigualmIR: WU
niimansms server Av Suminnwmado finfimna)s SuAvpihhysatmnimi
ishanitugaiinfyusAnuony oor wsmiaygianwahminAigSAgue
IMNAEADMIJRINAY  Objectoriented  programming msmmﬁmémmﬁqhmmnm
programming HGT §

. 00P A1) MW ARMIUAUR
. OOP RUSHOSIATSUN AN AT TN U AR (A {HTM TG SNty
. OOP JUWANMIATAIARRIANY FSAl Shinwiguak iAlw MiAAua

. oorPsahmoutiamsifigiuifiangliidumoiiigiimmsiminmthyw 8k
IUSARAG ShtnuTaNKATISISS

UAAN:TUAS OOP

Encapulation 2 minnAMNaEaisdgSwikAUEMIRIM WAL 4

1] usiannts ¢« sanm 3 ands odd
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Polymophism # MUTIA:Y ENEOH DS (AH Class WISININ? Variable 1912101
tigislnh Class gl Am oo (i1 eini) 9

Inheritance @ MITFIAIY (Object MGG GUM SMYMIAMNFIUN Class)

Classes
&

Objects
Methods
& Encapsulation
Attributes
QOP

Getters
3
Setters

Delegates
s CONCEPTS
Access 5
Modifiers Inheritance
Constructors Abstraction,

& Interfaces
Destructors & Mixins

Static Classes
&
Static Methods

Association,
Aggregation
& Composition

. PRIEEE Class £ Object s

Class AM{IAGAEYSMIYWIRUIARGHAULA Varable §8 Function YUWIiHs
WIWhAMESIAS Data Type MARYWRHIRIRENGUWIRAT Object 9 iAW hAMUSIEH
i 1S Data Member , Property 83 Methode # iR 4

Object AMHENARRIM YW TRUNSIAGH Cass WWHNSANFRG Class
HITH

objects

Volvo

Audi

Toyota

1] usd]imtnen ¢+ sand he ande ot
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YYSUIRA class

!

M. Classes & Objects

C# %ﬁﬂ ment Object Criented Programming (O0P) Language
IRUNUETU RN SIS classes 84 objects MYWSH attributes 84 methods 1U85H 9
maauiaiisigh fareuisimatagh 4ot ¢ns (car) ARINSOIAGATIM Object NS
(Car) Y18 atiributes 5Gth ¢YS (weight) §% n0f (color) (&} methods BGeh 1GAUT
(drive) S GIG{UNA (brake) fiflee mulwysw Class AN object constructor YA
Y& (W blueprint” fU[JH‘It'IUIﬁTﬁ objects

10

M.9. 5645)55856 S8 Class

Class AM{UIASAEYSIMYWIRNIARIEIMAUAN Variable 8% Function YWUs{Gs
WhADMUIAG Data Type Htuagwihitiuouiiam object 9 1w hADMUSHEH
it Data Member , Property S4 Methode B3i51 4

1B9jUIia class MSIDHHIMIIMASINAIAS YWiR U SN D “class’

Utha class YWIRNUHSIAN: D “Car’ YR HHIGT (variable) Y iN: & “Car

1ShnniBUHIGH (variable) [BIMSIUMMINWRNISIAR class hEhijwattmSiA
DAGATI field (U attribute )

1] usiannts ¢« sanm 3 ands 800
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.. 56459595688 Object

Object {HINSIAUIRAIGMN classY BAMSURAS! class gwitumsinm:d
"Car JGNUI GigitTamofimel class 18 sBgi§miuifast objects Ms 7 104{UIRA
object 1URS class ‘Car {HIUNNAN class name JOHSIMNGMY IAN:IUL  object
TEWIHMAT keyword “new” 1R ]iEMIUERA object 1913

i UIRA object gIIAIN: S myob SAWIEMHHINAT object IS
(REIAMI print ATYIUAS color

Object AMHMaRRvAYWw RUNSUIASH Class IWHNSENEFHG Class
HIMH

Gom ubifimanmes () R9EMT access § variables/ields 181 class
( myQbj.color)

Mm.m. 5655355653‘?1@&;5 Multiple Objects
IR GIGMIUIRS multiple objects 1UAS class YWMS §6 2NN NRIAY

ttfid Object 6§ S W 16 A class “Car”

i usi)imnts ¢ ans 3fe anjs Bo9
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o.¢. 5685)2565855n 85 Multiple Classes

tiAMmoUtAa object gwis class yw NWAMGHAAMMISIAYN class g
wrig)amsitrg dfwoihis:ginsfmandyiiud cass MU (class Yt
91887 fields §% methods IRHAT 2ANINUIAN class Big18]a ©18TA Main() method
fauiame(halghiRUEIMS execute code )

U (FRYS class GSSWY

1] usiannts ¢« sanm 3 ands 8ok
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AURRANURRIRID Keyword “publicc A access modifier IRUONARA

variable/field "color” iufu class "car" fun access 19ins classes
Iﬁ\jhté]ﬁﬁﬁfﬁi Ji class “Program”
M.& Member Class

isIakHaUSIS:RE SUnWANMMIG{MAS Member of Class (U1t Member (U5
Class IS‘lZH‘ISﬁqu Constructer, Inheritance, property , method , Field .. .fU9
MW ARNHAUSISI S SHIGMIUAWA Member YWESSUMMESIMNAEARGRIMY 9

Fields §% methods &atslakdAEinsaddamuthih "Class Members" 4

Create a Car class with three class members: two fields and one method.
// The class
class MyClass

{
// Class members
string color = "red"; // field
int maxSpeed = 200; // field
public void fullThrottle() // method
{

Console.WritelLine("The car is going as fast as it can!");

M.&.9 Fields

it aIA Au)uiuT Fields Variable fa% Class wgAMGHNAMUIRE Object 8
Class IENWHG{M & §lesem () 9

eI RIMURAUIAA  Object I8 Car class IRNWHISINT  myObj9
UUYARITRUINMATYIS fields color 8% maxSpeed &

i usi)imnts ¢ ans 3fe anjs lnom
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meé Object Methods

Methods ENGYMINAYAIGIUAT class 1WQARAMNAANUJUIRN object I8 class
behaves 1 BomSkfields il gAMGGUNT  methods  ihwifamm () 4
imnhamAiw oM methods (BiAUMAHa®IAN: Y WWEHIN tand
1Nl methods IR UM BAIM WINW parantheses( ) N1 8% semicolon (;) Yt 1HEUN

(execute ) methods

.%o FR5E9E5SRES Class 698 Multiple Classes

Mol multiple classes DANGSAUANTSYMAYS (YWAIENG fields |
methods 1UTtWRY class YWIF) I[N execution) 9

Programming_1.cs

oo u

2
1] usiannts ¢« sanm 3 ands BoG
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O ® 1oy

Programming_2.cs

17

Mm.5. #5658 Member Constructor
Constructor ( Method YtIR U SINN:EGIFISH Class 1AW Method IS1:{HINS

execute 1S1AMUTRN Object IRAGMA Class 4 4 184juidia Constructor A{m$iaUIRA Sub

procedure Ui New 18171 Class IMII{EUG 4
™ .¢3. Overloading Method

HSMBY) Class YW®NS methods ifismsinn:fom  Gig  methods
AHISIZUMBEAGSS Arguments or Datatype U Argument 1815

é. EB5R%HE Constructors

Constructors AM{UIAG method fiasisiah class RS W SWYIA
hwiufgifdfAnndansmndighis object U class 9 grtadsmoginstaumouthwid
oo RigumInT CALL METHOD 1§94 constructors iahiamnsiamsisinh class (igidy]
H]IA constructor hipitapimsiumatiagnathytwSi METHODS U CLASS-METHODS

statements 9

i usi)imnts ¢ ans 3fe anjs bog
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Constructor H1SIIN:RG Class IWTWAENS return type 191:1¢9 G (Ui gSismind
Constructor AAMNABIENUIRLIS Fields Shamuuilaniyiele] Object 9 181ak C#
constructors MG(HIMSivhioAth 5 (UIAGS

1.Default Constructor
2.Parameterized Constructor
3.Copy Constructor

4.Static Constructor
5.Private Constructor

é.9. 8557358 Default Constructor

Default Constructor : 8351151500 Constructor {HUTSHE return type Shfswsy
NE[AY  constructor W@ SMNEAAMYWATNSIAIUNS  default  constructor;
19l aAmARIAIE]A constructor [UTASIS B SWAMNTHRIST AanTURTS default constructor
A N0 instance I8 class Sh{aimSRuIRUAMSalgRom WIBhSSMONUIRY instance
Sy ais class thywlaalyidimmsie
default constructor mt’nﬁmﬁmr:

numeric fields S1RHAT 1818H class MU zero

string 84 object fields FIRHHNGE null

1] usiannts ¢« sanm 3 ands B0y
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Console.WritelLine(ob]. b}

Ea
Console.PRead () ;
26 ,
27 )
28 )
25
1
file///Ce/Users/PEM SAROMN/documents/visual studio 2013/Projects/Consolefpplicati... — O >

&1 85850866 Parameterized Constructor

Parameterized Constructor : &iitlieHiid Constructor fﬁmmﬂﬂﬁﬁﬁi‘[ﬁ Rimn
Gand set{ Annd ) AIBMUIRYG] instance variables IS NNIGIRA Object 4

Constructor  IRMWSGINB{AEhRIIMGAM Y WIAIOIAUIH  constructor
qinigEe #aiuiins§ls parameterized constructor SNEAMEOUIRY instance ytais
class Dyt §aaigidiam

1 using System;

Z u=sing System.Collections.Generic;
3 using System.Ling;

4 using System.Text;

Jusing System.Threading. Tasks;

&
7T namespace ConsolelApplicationd
& i
9 class paraconstrctor
10 {
Atk public int a, b;
1z public paraconstretori{int x, int ¥)
ALz £ dedalaring Paremetrized Constructoy with 3ig X, pdramster
14 {
15 a = x;
14 bas=atany
17 1
18 1
19 class MainClass
20 {
L static void Main()
22 {
Z3 pataconstretor S = new pardconsktretor (L0 1750
24 LS creating ohject pof Parameterized Constructor dnd dng wdluss
25 Console.Writeline ("---parameterized constructor—---");
26 Console.Writeliine (Mh£")
27 Console.Writeline ("values of a=" + wv.a);

si]usd)inhnr ¢ snm ite ands o
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Console.Writeline( "walue of =" + w.h);
28 Console. Pead () ;
z29 ¥
30 )

value of a=186
value of b=175

G.0. ?Eﬁ‘pigﬁ Copy Constructor

Constructor i& mmﬁﬁ object iTNGYH variable § object ‘Iﬁjﬁm’]ﬁmfmﬂiﬁwﬂm

copy construcior 9 i uaniisyavifacntouafifdin iy instance Gislfaaiyls
instance T8 091 ${ANTY Syntax:

public emplovee (employves enp)
{

name=emp. name;
age=snp. age ;

i Ld [

Copy Constructor Lﬁjtﬂ SIUTIthUS  instantiating  Chject %S‘[Jﬁiﬁ'%} employee
AL L@ AN #h object I8 MRIBENRT The copy constructor is invoked by instantiating an
object of type employee and by passing it the object to be copied

I E

1 Enployves empl = new smploves (emp2)

ug temilaifmi oy empt 161 emp2.

k-]

al ;

2u51ng System;

3using System.Collections. Generic;
g using Bystem.Ling;

cusing System.Text:

gusing System.Threading.Tasks;

-
Snamespace ConsoleBpplicationt
9
10 class employee
11 {
. private string name;
ii private int age;
15 public employeesiemployves smp)

si]ursd) s o yng it ande od
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1g A4 declaring Copy constructor,
Ak i

ig name = Smp.hamne;

= age SMp - age;

21
2a
23
24 !

o5 this .nams = name;

s this . age = age:;

27 i

28 public string Details 44 Get deatils of smployvees
29 i

a0

31 ?Et
JE

33

34

a5 '
34 '

37 !

29 class empdetail

39 i

40 static wvoid Maini)

41 {

42 employves empl = new employves ("Vithal®™, 233 ;
G S Create 4 new emploves object

i: employee empE = new emnploves (empl);

45
47 Console . erteLlne(empE Details) ;
48 Console.ReadLine () ;

49 i

a0 '
Sl

}

publlc employee(strlng name,r int age)

15tancye corstri

return " The age of " + namse + " iz " 4+ ags.
ToString () ;

-------

ey 15 smnp A T £ i = Copied Lo 2. .

files/ AT/ Users/PEN SARON/documents/visual studio 2013/Projects/ConsoleApplicatio.. — O ot

The age of Vithal is 23

é.¢ &Es§5:98€) Static Constructor

IShneiE  constuctor  pimsuilathwdmaiag:0ats hEaptmsimuia
GHARRITNG instances FHIHARS dass iAWNAIMSUIANTSMNUUIAR instance
dyhis class yAMUIMEYNFIMS static member 1817 class 4 sitic constructor
wasiitgioURunutRgisha Satdwnamiiiucinomipiuiiagaitom:

o

86 AYES Tyl STUAY static constructor &3

1

t3)md)aaeentr + SN $ie ane od
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nonan

9. static constructor A88¢guwAMAARIY U 18 MINTYA

1. static constructor AUt aTwWHIA 1HE]OU Class & YSINUIRN instance
Fywipinsutia yanda static AMYWIET Al referenced

M. static constructor SSMG Call It W) UMSLS
G. HaniSswsmiptEMmiInaiRn static constructor (At S{UAURANAYTR
191216

. mn[ijm fimgmfs static constructors A1SHINUTRN class I[fILmﬁ'I log file
1w constructor {piq Sl d] aorsesimateini file 1829

Syntax

K

&0
<«
S
=
e
9

= o P e e

g

9

16
19

1] usiannts ¢« sanm 3 ands 890
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25 get
e i
27 return " The age of " + name + " iz " + age.Toltring();
28 }
25 1
30 1
31 class empdetail
F2 {
33 static wvoid Main()
34 {
35 employee empl = new employee("Vithal™, Z3);
36 A4 Create g new emplopes object
a7 employee empzZ = new employes(empl);
28 S here ds empl detailds 13 copied to empZl
449 Console.Writeline (empf.Details);
40 Console. Readlhiine () :
ot i
4z 1
43
file:/ T/ Users/PEN SARON/documents/visual studic 2013/Projects/Consclefpplica..  — O >

Static constrctor example by vithal wadje

The static constructor

The Salary method

é.8 E589866 Private Constructor

11BN constructor {AIMSWIRATIYW private specifier h¥smoiglioie wd
class iRjRig)miBgiOmwal cass 18: WiwASsmouilda instance I8 class 181501
mhaymyshpinsis sig At e sisanlaGiigiinm:9
GANGRINS TYWH 81U} Private constructor &3

9. muHmAIYUIUAT constructor NAR sRishnniR il awm s taiag static
members

1. A I RIMi 8IRisAIRA singleton

m. ighinntR T ag Rt constructor SRS NIKANRAT S YANEIAN: YAMEWIS:
compiler §ﬁ§8“tﬁ§ﬁ parameter-less public constructor ‘I@iq%ﬁ class 1%

sntninddo:

lusing System;
Zusing System.Collections.Generic;

si]usd)inhnr ¢ snm ite ands bos
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using System.Ling;
3using System. Text;
qgusing Bystem.Threading.Tasks;

5

f namegpace Consoledpplicationt

TE

B public class Counter

9 {

12 private Counter() Sprivate constrotor declaration
12 {

13

14 } , ,

15 public static 1nt currentview;

16 public statie int visitedCount ()

17 {

18 return +tcurrentview:

19 |

20 !
21 class viewCountedetails
22 {
gi static woid Main()
56 Counter adounter = new Counter(); Brr o
57 Console . .Writeline {"-—-Private constructor example ——-"};
20 Console . WritelLine () ;
24 Counter.currentview = 500;
30 Counter.visitedCount ()
27 Console.WritelLine {("MNow the view count 1s: {01V,
32 Counter.currentview) ;
33 Console . ReadLine () ;
34 !
Ef

MNow the view count is: 581

&. §55R%%6 Access Madifiers

islgh o grislumiguamAmnnwiynisuing (P GO AR n)
Shuingeila (e Tianjag 10 1)

Access Modifiers iS'Iqﬂﬁ] i C# ﬁ‘i-.ﬂ Sfﬁ %S‘QS 5

- public: HE (MN#B) class members MU access U SLﬁﬁ class

ii]sdfthen « nn ¥R ande (3[04
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- private: HYEM#HG] class members MU access MSIAANA class IUAIZSIR Higm:
SuE8M 0 access 19 class IRIHIMSIGIW

- protected: HSEMHE] class members MG access 1§ class Iﬁjhmsm:meﬁtLﬁ
[M&I§T inheritance

- internal: HY (M G] class members MG access MSIAAN assembly 1URIZSRTE

it ff-jﬁlﬂf:iﬁ public, private, protected §% internal access modifiers Al C#

access modifiers specify MON WY TSLUIﬁG Class (classes, interfaces, etc) 8%

type members ( fields, methods, etc)

name public field 18 (UM T accessed AAigH

num private field {8 U GGUIHM STAISIAR Class Gipm:

&.9. public access modifier

IR RUMUIASHIME U [UIASAHEA type member public G
accessed N{AUATSH 9

2ANIAN

"Sheeran”;

Console.Writeline("Hello from Student class");

)
i usi)imnts ¢ ans 3fe anjs Bom
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[] args) {

// creating object of Student class
Student studentl = new Student();

// accessing name field and printing it

+ studentl.name);

Console.Writeline( "Name:

// accessing print method from Student
studentl.print();
Console.ReadLine();

Name: Sheeran
Hello from Student class

isiahan I ki RN OUIRA Class YWINM: Student MY field name Sk
method print( )

// accessing name field and printing it

Console.WritelLine{ "Name: + studentl.name);

// accessing print method from Student
studentl.print();

G1UIRY field 841 method & public IHAMG accessed QATAYAN Program class

& .19 private access modifier

ItﬁﬁLU’mﬁj type member 1 private access modifier N0 accessed meﬁIS‘l@ﬁ
class U struct YO

20N gG ¢

12 name = "Sheeran";
= 3

d print() {

1] usiannts ¢« sanm 3 ands Fle
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Console.Writeline("Hello from Student class");

ring[] args) {

// creating object of Student class
Student studentl = new Student();

// accessing name field and printing it
+ studentl.name};

Console.Writeline( "Name:

// accessing print method from Student
studentl.print(};

Console.Readline();

a2 I N tiMSUIfa Class tIN: Student MY field name 84 method
print( ) 4

// accessing name field and printing it

Console.Writeline( "Name: + studentl.name);

// accessing print method from Student
studentl.print();

field 8% method A private IHRESMOGUNTAANA  program  class NSIS
QNIMUIS M code generate error

Cse122 'Student.name' is inaccessible due to its protection level
Cse122 'Student.print()’ is inaccessible due to its protection level

&.0. protected access modifier

18lin mttﬁﬁ[pm I ATERA member [UtagN{HINSMIMI type member protected NHIGG U
omsiandAgom ShdAIBUMSYANIUATN type member as protected 1 3H1NTAN §

i usi)imnts ¢ ans 3fe anjs bow
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// creating object of student class
Student studentl = new Student();

// accessing name field and printing it

Console.Writeline({"Name: " + studentl.name};

Console.ReadlLine();

AR 2NN R0 TN SUIRS class tIN: student 918 field name 4 field &
protected IBATSHG access N class program 816 4
code §4 generate UINMAN error §HNRIMY ¢

Error €50122 "Student.name’ is inaccessible due to its protection level

Now, let's try to access the protected member from a derived class.

using System;
=3 3

ace MyApplication {
ed string name = "Sheeran";

// derived class
class Program : Student {

¢ void Main(string[] args) {

// creating object of derived class
Program program = new Program{);

// accessing name field and printing it

Console.Writeline({"Name: " + program.name};

Console.Readline();

Output
Name: Sheeran

1] usiannts ¢« sanm 3 ands B9d
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isiah e unind ISR M SUIRE class student MY protected field name

Itﬁh&ﬂs inherited program class ﬁ student class

// accessing name field and printing it

Console.Writeline{ "Name: " + program.name);

UA protected member H10 accessed YAN derived classes Itfj'ﬁf-ﬂﬁqmt[ﬁ
access name 1 Sﬁ Program class
& .G internal access modifier

ISHnUIRUUMI{UIAG U type member internal NG accessed MSIRYWINYW
assembly

assemly Ath Collection i8 type (Class, interfaces,.....) S4 resources (Data) -
nahpimsuthaiginildifmpum Shulamhamanidisyainig

ishinnuiBundutindimi assembly class §1HAT 8% interfaces inside 21H1{A]
assembly IRMIMYWE

g name = "Sheeran";
]

ing[] args) {

// creating object of Student class
Student theStudent = new Student();

// accessing name field and printing it
Console.Writeline("Name: " + theStudent.name);

Console.Readline();

Output
islahaguin ki IWHMSUIRA class 981N Student MYW Field name 9
Field A internal ItRHMOGUHIAAMAHNA Program class HoiRgahaaisink

i usi)imnts ¢ ans 3fe anjs Bo
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assembly 508 9 (VA SIONBRIGIMA internal ThYWw single assembly MIFMIM public

class maodifier ©

Example: internal in different Assembl
// Code on Assemblyl
s System;

18:8 code 181 Assmbly1 I&?ﬁmSUtﬁﬁ create internal field name inside class
studentname 4 Field 18:H1G accessed assembly Assembly1 fﬁfiim: 9

Iti?ﬁtﬁﬁh‘ create another assembly.

// Code on Assembly?2
: System;

// access Assemblyl
using Assemblyl;

: : s[] args) {
StudentName student = new StudentName();

// accessing name field from Assemblyl

Console.Write(student.name};

Console.ReadlLine();

1S:8 Code 181A4 Assembly2 ttiRMSANUNYIRY] access field name IS class
studentname (Assembly1) 9 1fit] access fields YAN Assemblyt Buykitii{aiiatigi

set resference 18 Assemly1 18] ;n:h Assembly2

1] usiannts ¢« sanm 3 ands Bod
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code

using Assemblyl;
MU MAIT{IME code N Assemblyt 161 Assembly2 18110 (UTRIUIH try to access

field name 0 Assembly?2 Itfj'h‘&?{dmm SA N error

Error Cse122 'StudentName.name' is inaccessible due to its protection level
This is because name is an internal field present in Assembly1.

&.&. protected internal access modifier

protected internal AEAMIUMUAINE protected §4 internal access modifiers 9

IR UIDH declare member protected internal NG IFIMS assembly AMEHA
% Devived class S containing class i assembly ﬁfgtﬁ‘}mg‘]ﬁ “

// Code on Assemblyl

2 msg="Hello";

ng[] args) {
Greet greet = new Greet();
Console.Writeline(greet.msg);

Console.ReadlLine();

!

}
Outgut

110 code Al Assembly?
siphan N IR SUIRA class IBUMSIN: Greet {RINS field msg

field U@ﬁ’gm protected internal TLOUSTRMNG accessed NMSA class program
RotRUnAANAISIAN assembly BG@M 9

(1 GUMS class YAN Greet 181Ak assembly Iﬁ‘}hﬂt?r‘]fﬁ S try to acces protected
internal field msg IRUASGUMS

// Code on Assembly2

i usi)imnts ¢ ans 3fe anjs bod
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System;

// access Assemblyl
using Assemblyl;

Program greet = new Program();

// accessing name field from Assemblyl
Console.Write{greet.msg);
Console.ReadlLine(};

}
Outgut

2RI code 2RVNIAN 1UAS Assembly2 9 I1SIARASVIAAMITITHEGUNS
inherited class program N class Greet (From Assembly1)
// accessing name field from Assemblyl
Console.Write{greet.msg);

IWRHG access msg 1 class Greet is Assmbly1 B7ifl Assembly2 fi{fN: msg Al
protected internal field SHTRANRANUNEGUITNN child class IS Class Greet

&.9. private protected access modifier

private protected access modifier %hurgm@ma private 8% protected
hinGimsh c# Alanversion 7.2 SUESSIMLS 9

ttﬁh[}}mﬁm}mﬁﬁ member private protected NH1U accessed meﬁQﬁ class

gipm: ShaMoggumeia class assembly

For example,
// Code in Assemblyl

> name = "Sheeran”;

1] usiannts ¢« sanm 3 ands Blno
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//derived class of StudentName class

lentName {
] args) {
Programl student = new Programl();
// accessing name field from base class

Console.Write(student.name);
Console.Readline();

OUtEUt

AU code Assembly? Itﬁﬁtﬁﬁfﬁ class studentName It Private protected
IRUMS Field name ttf'fﬁggm inherited Program1 class $Af Class studentName 9
UM UA Private protected member 1L QUG accessed [l Derived class assembly

tagwtiams idhmogasd name 0 Class Program1 9

Let's derive a class from StudentName in another assembly and try to access the
private protected field name from it. For example,
// Code in Assembly?

us System;
//access Assemblyl
sing Assemblyl;

{

ain{string[] args) {
Program student = Program();

// accessing name field from Assemblyl
Console.Write(student.name);
Console.Readline();

2111 15T code Assembly2 T T U TS NNy access field name il Derived
class I8 class StudentName Ftii1 ¢ gRUmS Error 1

Error CsSe122 'StudentName.name' is inaccessible due to its protection level

i usi)imnts ¢ ans 3fe anjs bl
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fLI{N s name field &g i Assembly1 I ti5 derived class f 1€ il Assembly2 ]

D #5:NEEA Properties $ Attribute
-[UM#Y Declare §§0Ui§1 control HSMEEUIEIIGNA properties 9

—Utﬁfﬁ interface it FUTUMJ declare properties 7

-181% properties 1817# structs SRUAM class IRUG G interface IRUMSHA
properties

-H81H interface ywinaiimirsiasthalah interface 4
D 9. 5935956535 Field £€ Method

ghid struct iU M himuissifainuuinmishilaagmndis (X, v) 9
vy structisANSSifiFImunann:a1§is encapsulation hdsimngndgSwithw
fﬁjﬁ data private:

@@%%%@%%%

1] usiannts ¢« sanm 3 ands Bl
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§gSwiy Public data AdASaGsiadn Mign:hdsmond (HafS84a] checked §%
controlled 1 3§1NIA ScreenPosition constructor TFAIEUGIUEG parameters 1Uath
ulsmsHrUmht amitifiglid raw” HYMBIFIAR public fields 9

1 ScreenPosition origin = new ScreenPosition (0, 0);
2.
3 1nt xpos = origin.X;

4 origin.¥Y -100; // Oops

2

ginnawoiRgiith:powomis:Avilia fields private 3% UigulR  method
gwiowiaiytd method 1868 read Zhamnaiaiyluwols  private  field
RUmsUinMm : QATUTR methods moieadudiomuitualy field faimaRfgm:
constructor fﬁmfﬁﬁgﬁﬁﬁwﬁfﬁ?g initial field 1 291N (Getx) Shauyr (Setx) WU

X field 41 A& M) ulEA SetX checks By parameter i aT:

~ Gy

8

-]

aqiniaiimuis:uiisalyis X whw 10 9 Bdftio: hasmoalyls X
atyl

i Getx method J6auriesraigls X st yITRKAIY! SetX modifier method:
int xpos = origin.GetX( );
origin.SetX{ xpos + 10);

uuiuatyisshywaiyauyuls code (SIS X field &th public: originX += 10;

i usi)imnts ¢ ans 3fe anjs Bl
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0.1 &85 RBEA Properties

al J

HIRUIUTI Properties ?

property %mmighmﬁ logical field 841G physical method aﬁt[ﬁ property
YWAMANMAGNUIENOWIRUEAID field ywe USUR code segment UHMIMAH
ScreenPosition struct  fuiteuntgiRImihwid  properies 9 MUAMIBUMSIS: code
ANNRGAMMBoNRIMuIS::

. x 88y B fields 1thwigA

X 88 v Ath field ju Gt properties 4

o
-—l
=%
o)

vl
=
t2aly
=
=

b)Y )
=4
.y

X R4 Y AGsiusth methods 9 ha S WMNIA{AGA MR

1 struct ScreenPosition

2 Aq

Spubliec ScreenPosition(int X, int Y)

4 {

5this.x = rangeCheckedX(X);

6 this.y = rangeChecked¥Y (Y);

7}

8 public int X

91

10get { return this.x; }

11 set { this.x = rangeChecked¥{value); !
12}

13 publie int Y

14 {

15 get { return this.y; }

loset { this.y = rangeCheckedY (value); }
17}

13 private static int rangeCheckedX({int x)
1.9 {

20 //statement;

21}

2z private static int rangeCheckedY (int y)
23 1

24 //statement;

25}

26 private int x, v;

271

aqninds

1l e¢lass Person
2 Aq
3 private string name; // field

1] usiannts ¢« sanm 3 ands Blag
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public string Name // property

4

c {

6 get { return name; }

2 get | name = walue; |

B} }

)

W class Program

ll{

ig static void Main(string[] args)
!

e Person myOb] = new Personf();

15 - rr ¥ .

16 myoh].Name = "Liam";

17 Console. WriteLine {myQbj.Name) ;

1a Console.ReadKry ()

19 }

9..9 KRG get Accessor

LUﬁ?SiﬁT{f}' oroperty GUUANMIIANS read context TN compiler automatically 151N
field [URTHRGOM code 1SIAMUTITIGGY get accessor 18 property 1813 1 2§00

compiler autormatically ﬁﬁi oa

1 3creenPosition origin = new 3creenPosition(0, 0} ;
2 1nt Xpos = origin.X
3 int vypos = origin.¥;

B AT ATIS:: int x = toplLeft.x;
2.l Eﬁéﬁ set Accessor

wesfand property gt s g context mno
ty compier automatically A% field code URHMEIAMIUTIE set accessor 18 property
T81: 7
zmmmﬁ compiler automatically ﬁﬁi%:%

2L
100;

T . i L
= chELgInLY
A

st asene + winm ife anje e
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9.5 .m #5598 Read-Only Properties

aama’mmgngmﬁejmmm declare property Uutijfﬁm‘éﬁ GGfU get accessor
auAraiSsHAMGIT property (MsIa[NG MOAR context 4 2wl §ig:ng X
property H 1S ScreenPosition struct TR UM S{UM#J read-only property:

struct ScreenPosition

{

{
get { return this.x; }
}
}

X property SSH1SHEA set accessor; ANUNLIRETHT X AlmMIEUTIET context Shontw
fail 1

1

2

G

4. publie int X
5

6

-

3

g
origin.X = 140; // compile-time error
9 .10 G &556&55 Write-Only Properties

HABIN SHS M AIRY{UM A declare property YSTAURA set accessor TAYWAA 9
AuAIinIS sHAMGMSIaD property ARMIMNAT context 9 29NN X property S
ScreenPosition struct TR UM S{UM RGN write-only property:

1 struct ScreenPosition

Z |

3 ..

4 public int X

5 |

6t set { this.x = rangeCheckedX({value); }
[

8 1}

X  property 88BA  get accessor; ANl X ARMIESIE]
UNEH fail 4 291001047

Console.WriteLine( origin.X); // compile-time error
origin.X = 200; // compiles ok

origin.X += 10; // compile-time error
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o &ieseus 563 Property Restriction
. HAMGNUIRY property YHIiS struct GRMA accessor 2R NIAL:
ScreenPosition location;
location. X = 40; // compile-time error, location not assigned
o HAMGIT property YWHGH ref Y out argument 2 AINIAL:
MyMethod( ref location.X); // compile-time error

E aﬁﬁsmﬁmmm declare {RUHNS properties ILﬁSISﬂQ‘ﬁ MIUMA statement 15100
RIS

constint X {get{. . }set{..}}/ compile-time error
. aﬁQSI—ﬂULU’me declare const U read only properties
29100 : const int X {get{. ..} sel{...}}//compile-time error

Properties  ASSIUS true fields GIghSsiustii true methods 9 HAMGUME
declare get U set accessor fuelfns: 1818181 property

1 publiec int X

2 {

3 Consgole.Writeline (“common code”);//compile-time error
4 get { ....}

5set {.....}

6 }

- HABSHIGIUMAS declare AY property YR AM{UIAG §181 4

20U1100:

public void X{get{ ..} set { . }}//compile-time error
- GSHIGIUMEY declare 'Q:_h property GWIth WM S parameter
AN
public / *nathing */ X {get{.. }set{.. }} //compile-time error
- HASSHOYMAY declare Gt property GWENGIYHTS parameters:

public int,string X { gel{.. }set{...}}//compile-time error
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9.0n. 6585 Static Properties

MIUAFS declare ﬁ[JUIﬁGTS fields @il class YWY struct: instance fields (YA
object) 84 static fields (NSYWHR LUIﬁ9)1 9 aﬁmm[ﬁ properties 1§15 mimic instan;:e
fields Ut gAMGI0 static properties 16} Aill mimic static fields 4 f&iu syntax AU static
property  AGNAIANAIRGR U el property  1URTURIRHATUMAY  property
islahyethyw mAaS: static

@il §18:118 ScreenPosition struct IRMUINANIS: Tyl static read-only
property IR UAAMESUIIS screen:

1 struct ScreenPosition
2 9

3 public static ScreenPosition TLimits

et { return limits;}

56 IO © B B B ) B S

{
g
}
private static int rangeCheckedX{int x)
{
i

£f (x <0 &”,8", x > limits.x)

10 {

11 throw new ArgumentOutOfRangeException (WX");

12}

13 return x;

14 1}

15 private static int rangeCheckedY (int v)

16 {

174if (v < 0 &7,4", v » limits.vy)

18 {

19 throw new ArgumentOutOfRangeException (W“YY);

20}

21 return vy;

w ¥

23 private static ScreenPe¢sition vgalimits= new ScreenPositicon(c00, 800);
24 private static ScreenPeosition limits = vgalimits;
25 private int =, vy:

26 }

27

9.G. FEBFNES Interface Properties

HARG{UM &S declare properties 18144 interface 9 Iaﬁjn:i HO1S: HA{UMEJ declare
GGUMAIAT: get U set IRTEARANS: {

UlgMILIUNRIR get U setaccessor TYW Y

semicolon 9

aqninds

1 Interface IScreenPosition
2
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int X { get; set;}
int ¥ { get; set;}

? 1

class U Struct IRUHSIR interface 18:{aIMIH SR accessors
PLaIOIIE

1 struct ScreenPosition :IScreenPosition
21
Jpublic int X
4 {
5get { return x; }
o set { x = rangeCheckedX{wvalue);}
7}
5 public int Y
9 1
10 get {return v;}
11 set {vy= rangeCheckedY (value);}
12}
13 private int x, v:
14}

1Y) ﬁ?SIﬁHSﬁ;ﬁ interface properties ] o

1 class ywH

A
UM &S declare property BothmiHgia§taiah IRUHSIMAS] classes WSIUMIHSIRS

oy

aauninds

L@ No e W e

i
i,
3

GU1 property [A9JUIF] instance I8 struct gwikmiuvnd SUWIRUGARY
System.Drawing namespace 9 ¢ Size struct 97 public read/write int Hmtijfﬁ AU B

Height S8 tWIE] AT Widths
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¢d. &5HPHE Inheritance

Inheritance fuaARIGAEWIS OOP(Object Oriented Programming ) IR (UHS (M BG4S
MIUIAE Class JIOMUAR Class IRUMS{ENGY 181ARGICNIMNS: Class {RUBISIO
W BIAIUTI Base Class U Parent Class U Super Class 1tUitli Class fﬁmmﬁﬁﬁ@f

sttt Derived Class U Child Class U Sub Class 9 Inheritance ﬁﬁﬁﬁmﬁj Inherit
IBU@SSWN Class 91 SANURNBIAAYA Class N1M{MYY Class § 9

i usi)imnts ¢ ans 3fe anjs bme
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Animal

name

dfpee Base Class

display()

Dog

. A= Derived Class
getName()
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(1.9 PN5E9B5NES sealed Keyword

wasiindndsold] Class t#hegu algh inherit Class 1§ tikmoifme
Keyword sealed ﬁ%ﬁj

sealed class Vehicle

{
}

class Car : Vehicle

i

WO O ~1 oy 1 &= o N

}

il ansysiunceiemsBignes Inheritance:
» (AT ERMNIUAS Code 1ETRTMIMWAT MG (AT UAIEAIE) A
o U818 5 718N Code 1w S SO M ENIYHAAU & logic 19126
o HSIMAG] Class GHF{MaT fields §#1 methods 16]1TeN{ Base Class 18{gimi

o HRIMAG] implement 7} Class § 1T &S{imI(MOUIY fields 84 methods iy
Msisigh Class §) |
o MWLERTAASANERARYTEY
¢d.0n §3368585%585 Inheritance:
Gnnougig)ais:AndadhdnnnAeh SA{UIRGIVA Inheritance R V{UIAGIUR
Inheritance 218 & (UIA¢
¢ Single Inheritance
+ Multiple Inheritance
+ Multilevel Inheritance

+ Hierarchical Inheritance

¢ Hybrid Inheritance
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¢3.4.9 Single Inheritance:
Single Inheritance 18§D Derived Class BUI inherited Iﬁmﬁ Base Class I

The following is an example of Single Inheritance in C#. In the example, the base

class is Father and declared like the following code snippet

Class A

Class B

Qur derived class is Son and is declared below

3 5

o 1) #5SR9EE Muttiple Inheritance:

Multiple Inheritance 18 St Derived Class BU inherited Tﬁmﬁ Base Class TLEHTS ¢

g =

rjuti]aints « s ¥R anje e
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..u_. .._,._..
e
F R

o i Al e e S e

C.00.00 Multilevel Inheritance:

Multilevel Inheritance M SSHH Derived Class I inherited Tﬁmﬁ Cerived Class
yng) i ih e S Base Class Wiyt

1{| ] et & ane 18 e e
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¢3.01.& Hierarchical Inheritance:
Hierarchical Inheritance B1S$WH Derived Class ’iifis inherited ‘itimﬁ Base Class &

g 9

[

T inherits

iijusi]inthes ¢ sana 1R anja Bmy
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¢3.00. & Hybrid Inheritance:

Hybrid Inheritance © #1SSWOBMANYUY]  Inheriteance T AUHUEDIST
1§ Inheritance sa [Single Inheritance, Multiple Inheritance, Multievel Inheritance,

Higrarchical Inheritance) o

Class A

(T

u

-

EF T

1] isehen = s e anie el
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}
rublic class PlayerCharacter : Moveable, Attackable,
53 Triberamiaialic

24 { it AT ; = A . o
oF P Aglcl taenal player—speciliilie prapertiles ane methods

2
20

2NN G9:

public interface IButton

{
yoid Click();

ublic interface ICheckbox

p—*ﬁ'UH—f

1.
2
3
4
B
&)
o void Check();
8 void Uncheck() ;

oK
10 publiec interface TTextbox
10 e
e svold seblexl (senlng aesi);
v Sl Gellleal o e
iy |
15 public class ButtonCheckboxTextBox : IButton, ICheckbox,
(Ral [ =scebbess

i |

15 private bool checked;

19 private strin§ sy

210 public veoid Click ()

2 {

o Console.Writeline ("Butteon Clicked"™);
23 }

24 public void Checlk ()

L {

26 _checked = true;

Sl Conscle.Writeline ("Checkbox Checked");
25 }

o public void Uncheclk ()

30 {

il Dol EE alises:

= Conscle.Writeline ("Checkbox Unchecked");
S }

34 public void SetText(string text)

55 {

S Lext = bexl;

& 1 N

S publie oLring Gellexi ()

G {

40 return text;

41 } -

1] usiannts ¢« sanm 3 ands Bnd
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18

é &smpsse Encapsulation

Encapsulation is defined 'as the process of enclosing one or more items within a
physical or logical package'. Encapsulation, in object oriented programming methodology,
prevents access to implementation details.

Abstraction and encapsulation are related features in object oriented programming.

Abstraction allows making relevant information visible and encapsulation enables a

programmer to implement the desired level of abstraction.

1] usiannts ¢« sanm 3 ands 8GO



ENHRERNABES (900 8IS 850U 553058 PROMGRAMMING S3ges83es Co

Encapsulation is implemented by using access specifiers. An access

specifier defines the scope and visibility of a class member.

C# supports the following access specifiers -

*Public

*Private
*Protected
sInternal
*Protected internal

G.9 Public Access Specifier

Public access specifier allows a class to expose its member variables and member
functions to other functions and objects. Any public member can be accessed from outside

the class.
The following example illustrates this -

using System;

namespace RectangleApplication {
class Rectangle {
//member variables
public double length;
public double width;

public double GetArea() {
return length * width;

}

public void Display() {
Console.Writeline("Length: {@}", length);
Console.Writeline("Width: {86}", width);
Console.Writeline("Area: {0}", GetArea());

¥
}//end class Rectangle

class ExecuteRectangle {

static void Main(string[] args) {

i usi)imnts ¢ ans 3fe anjs bEo
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Rectangle r = new Rectangle();
r.length = 4.5;

r.width = 3.5;

r.Display();

Console.Readline();

1}
When the above code is compiled and executed, it produces the following result -
Length: 4.5

Width: 3.5
Area: 15.75

In the preceding example, the member variables length and width are
declared public, so they can be accessed from the function Main() using an instance of

the Rectangle class, named r.

The member function Dispfay() and GetArea() can also access these variables

directly without using any instance of the class.
The member functions Display() is also declared public, so it can also be accessed

from Main() using an instance of the Rectangle class, named r.

G.19 Private Access Specifier

Private access specifier allows a class to hide its member variables and member
functions from other functions and objects. Only functions of the same class can access its

private members. Even an instance of a class cannot access its private members.
The following example illustrates this -
using System;
namespace RectangleApplication {
class Rectangle {
//member variables

private double length;
private double width;

1] usiannts ¢« sanm 3 ands (31l
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public void Acceptdetails() {
Console.Writeline("Enter Length: ");
length = Convert.ToDouble(Console.ReadlLine());
Console.Writeline("Enter Width: ");
width = Convert.ToDouble(Console.Readline());

¥

public double GetArea() {
return length * width;

}

public void Display() {
Console.Writeline("Length: {@}", length);
Console.Writeline("Width: {@}", width);
Console.WritelLine{"Area: {@}", GetArea());

}
}//end class Rectangle

class ExecuteRectangle {
static void Main(string[] args) {
Rectangle r = new Rectangle();
r.Acceptdetails();
r.Display();

Console.ReadlLine();

¥

When the above code is compiled and executed, it produces the following result -

Enter Length:
4.4

Enter Width:
3.3

Length: 4.4
Width: 3.3
Area: 14.52
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In the preceding example, the member variables length and width are
declared private, so they cannot be accessed from the function Main(). The member
functions AcceptDetails() and Display() can access these variables. Since the member
functions AcceptDetaifs() and Display() are declared public, they can be accessed

from Main() using an instance of the Rectangle class, named r.

G.M Protected Access Specifier

Protected access specifier allows a child class to access the member variables and
member functions of its base class. This way it helps in implementing inheritance. We will

discuss this in more details in the inheritance chapter.

G.G Internal Access Specifier

Internal access specifier allows a class to expose its member variables and member
functions to other functions and objects in the current assembly. In other words, any
member with internal access specifier can be accessed from any class or method defined

within the application in which the member is defined.

The following program illustrates this -

fusing System;
namespace RectangleApplication
{
class Rectangle {
//member variables
internal double length;

internal double width;

double GetArea() {
return length * width;

}

public void Display() {
Console . Writeline("Length: {98}", length);
Console . Writeline("Width: {@}", width);
Console.Writeline("Area: {9}", GetArea());

}
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}//end class Rectangle

class ExecuteRectangle {
static void Main(string[] args) {
Rectangle r = new Rectangle();
r.length = 4.5;
r.width = 3.5;
r.Display();

Console.ReadlLine();

}
’

When the above code is compiled and executed, it produces the following result -

Length: 4.5
Width: 3.5
Area: 15.75

In the preceding example, notice that the member function GetArea() is not declared with
any access specifier. Then what would be the default access specifier of a class member if

we don't mention any? It is private.

G.& Protected Internal Access Specifier

The protected internal access specifier allows a class to hide its member variables and
member functions from other class objects and functions, except a child class within the

same application. This is also used while implementing inheritance.

8. @ﬁyi‘%ﬁ Polymorphism

Polymorphism (AAIEIMAMAIAT poly IBuwmsswouds ®hywlamaio
morphism fﬁmmsé’wms[}aﬁﬂ WN§IS: polymorphism m8§wﬁ]tL§SQLﬁﬁﬂ 1S1[4 OOP,
polymorphism 1A&0IAIGIIA methods SRGNWHISIAN BGAISIAN Class Hierarchy,
IRmsmiuiami smmpiwiglmy object i mh§gwﬂﬁ'ﬁmm{ﬁﬂ

class Animal ./ Base class (parent)
{

{

i

2

3 public void animalSound()

4

5 Conscole.Writeline ("The animal makes a sound");
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90. 555556 Abstraction

Abstraction AmBiiimigwiiunnAfdnsugamaans Shunmiaddnsimns

RUHAND{M a0 18173 Abstraction 918 class Y §H method ywikuilhpianua:

-Abstract Class: Ath class gttt udstnoutia object M8 Ghidaisthoiid abstract
class iA{HT inherited higli 0k class 1§01

-Abstract Method: AiaiJmSianl abstract class fagiam: stiwhth function
iRums body 11t body A{pim Sauniarivigyisiah class IRUMS inherited 1619

99 s5HRHE Interface:

ol @

Interface A1JITUIGS A Abstraction 9 TRMUISIAR Interface BHMNOZAMSIA abstract
methods §# properties 1a0IAM: 9 Members 18174 Interface §AM W abstract 8§41 public
thijpuo 10 sthitdhdshas 1811y 2 members
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IﬁﬁquﬁﬂfmmI interface methods [ﬁﬁﬁ[ﬁfms "implemented” (inherited) 1MW
Class 1Rj16]a 9 18¢] implement Interface gt (AMFTESaaM « (§0mEH inheritance
I81)9 88 interface method ( body of the interface method ) A{AINSAIthW "implement”
Class

Gamthurgsoimoiimaiag: override keyword 1SN implementing interface
191316

99 .9 Multiple Interfaces

ifigfimplement multiple interfaces 15 S ﬁget}‘t’U“gﬁmmwm@mﬂ B (,)

=
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Z8 Console.MritelLiine["Some other text...™:
Za ¥

an |

31

32 class Program

33 §

34 static vodd Main(string[] args)

35 {

36 DemoClass mythj = new Demollass|();
37 wyDb ] .ryMethod () ;

38 sk ] LapOtherMethod [)

ag

40 Console.WritelLine (oyCh) + "7 ;

41 Console.ReadEey (| ;

42 ¥

43 3

441

o T

5
5
C

]
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SHHE 90

Introduction to ADO.NET

BdfguifegSWaN{ME enterprise  OAYIN .NET application (giqS{aimI
interface 4 interface 1S:RIAMANSMAUAS RDBMS S4AYIR Net 9 ADONET AthGONG
[JU‘J‘In interface HwiﬁanfmSUtgmﬁjﬁtﬁﬁvj’“}U gﬁ connect .NET IG‘ILUE]S RDBMS

systems*

AYINAIUI{AMAS Enterprise applications{aU{aRUTO AN FgSwifsdgSwiss(pims
rmpgathoyiisiatyussSwituanAshioth Oracle, SAL Server, Access §151G:18]
104 databases ﬁmﬁgs?gs"mgﬁms:t@ Structured Query Language (SQL) &ITHNUMI
qinwAdgSwY 181A4 NET framework Microsoft MSMUIREATANS (IR STIS Active X
Data Objects ( ADO) {BUtUTI O ADO.NET AYia NET AMy eIk Windows-based {J web-
based MGIHHSIAYMNYW database 1w classes Y iuUis ADONET library 9 H1G
guiitinhimigt s fgSwamywa sihwid connected 4 disconnected architecture
FNUAIALIRUMSARU U GY

wsutgatenguiiihiminiésswinifsitumoimseys ADONET Moyugo
ALNEE

Open Database Connectivity (ODBC)

Data Access Objects (DAO)

Remote Data Objects (RDO)

Active X Data Objects (ADO)

9. FeswnRes

§w9§wa ADO &M ffjﬂﬂﬁjﬁv]ﬁUUfS Class, interfaces, structures S8 enumerated
types fﬁEUGWSﬂt'JUL‘gmmILﬁﬁLﬁhétﬂfﬂimiﬁuthﬁLmﬁi§§§wﬁLUtﬁ91ﬁ‘}ﬁﬂﬁngﬁch,hﬁﬁ
§gSw 9 u |

ADO AMh interface component-based object-oriented {HAUIGAID UM AIMAANG
ifdiguidsSwishynudsisswitunnsh ySsSHAeH relational or non-relational
databases 9 | A successor FAHAINNAILAT DAO 8% RDO 9
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ADO M#USWGSS IS objects NHSEGI properties, methods SH events

ADO At built (RIS Uil aigiiisticd com; thiliaa Activexd

ADO A{gMIgIJ6gSwihwnuhwif Object Linking 8% Embedding f{H1U
Databases (OLEDB) 4is:mnsSwhSsmsmilaufiduinsisdgSwinumoguif
Msig

k. §356858 ADO.NET Architecture

Data Set

.NET Framework Data Provider Data Table Collection

Connection DataAdapter ‘5 Data Table

I Transaction I I Select Command | I Data Row Collection I

Insert Command | Data Column I
Command ! Collection

Update Command |Constraint Co!lectionl

Delete Command

| DataReader | :
T e - I Data Relation Collection I
»
: x
v
XML
Database

ADO.NET RSN GYHSHUIAS ANURIAYNI two types of architectures BG21HI{MY ¢

9. Connected Architecture ( AIUR[AY U)

=

V. Disconnected Architecture ( f}\ﬂUiﬁ.jﬁggﬂﬁ)
M. Connected and Disconnected Architectures

Figure Q1RI{MYUN @ﬁﬁtﬂtﬁﬁmﬁt}f{j connected and disconnected architectures

( Connected W ( Disconnected W
/ DataSet \ / .NET Data Provider \
DataTableCollection DataAdapter
DataTable
‘ SelectCommand ‘ ‘ DataReader
‘ DataRowCollection
DataColumnCollection Command
UpdateCommand
‘ Constraint Collection
DeleteCommand
\ DataRelationCollection / \ Connection/

if] usi]huehtys ¢ sann §8 anis o
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M.9 Connected Architecture

connected architecture, miﬁ;ﬁmqmmﬁn%s"m data source {{INSIANEHA Open
8grnomiguifiamigw ffomwhuimi]uiigsw data manipulation

ADO fNMAZ] active data object B UithEROHUREUMAIRAHATES client
side SRiBASMIAILIY server side 1 MAHADHSClient side TSMUITHGIRGITWE M
iRt £I819 server side 816 Fig s ADONET fRuidinhy i fofy: mg i
front end and back end g1y a§higreniigm WQGQHEUmﬁiLmH%

Req-[| © -est
e i
Server Side

es- E ponse

Client Side

Figure: ADONET
Figure: Ummﬁclieht—side application interacts 'ifﬂ‘i.—;lﬁ server-side application through
ADONET i séfiéshm Sifinthunupungumiifont end §4 back end

M.9.9 5886858 ADO.NET Connected architecture

ADO.NET Connected architecture ‘i[ﬁ ﬁJL’m’fjconnection objects BISM [UinG#

+ SglConnection
+  5glCommand

+ SglDataReader
+ Dataset

M.9.9.9 Connection

imgh connection-oriented architecture MM YUMSFSEW Database [HIMS
MUIFiER Ry front end USUBRMAFUMNUS command GAME query 1916161 16
gAMWW back end  Shighibuifisiy mgl{ﬁm?ﬁmmimsmﬁm gR iR upios
Ui e R{RIT SM SN DataReader 4 18U RIgMY:

i il « sans 168 ande e
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figure TISUINN connection-oriented architecture 18 ADO.NET H18EGM
Connection, Command &% DataReader {O{MEREDIRaAMT U A dshmihi front
end 88 back end 1tﬁmgﬁﬁ‘lﬁitﬁ‘|: passing query il front end to the back end 9
Connection class 1LﬁLU1ﬁlTiEHjUiﬁﬁ connection MUMINA front end 88 back
end 9
9. ADO.NET objects Eqﬁgwﬁm connection object fﬁmﬁs‘ﬁﬂgﬁﬁjﬁﬁmﬁﬁﬁ‘n
connection MU EHUANE 8L data source
9. connection objects [ﬁjiH‘lS methods ﬁJLH‘li'J 101 opening connections Shbg closing
connections AU AIUNS 3§ §i5 transaction of data 4
(M .Net Framework U‘ISEL‘(TSJ class connection 818 U {UIA ¢ ¢ sglconnection object A
ViR SRRl M connect B Microsoft SQL Server 8% OleDbConnection
object 8§ UGANI YU Databases 15§19 §TIh Microsoft Access &8 Cracle 9
G.connection A{EIZFEHSIRYIMYWENIMSFSEUW 9 Connection object HUWAMA
ROMNON datzbase server name, user hame 81 password iﬁi:ﬁ connect MU
database 9 Connection object ?ﬁi[ﬁ commands iEE‘j Connection YU database
&. Connection object mségmammf responsibility fil establishing miUiﬁﬁmiﬁ@ﬁ
NYus data store ‘
9. 1S & Salconnection object 2

+ Instantiate the SglConnection class.

Open connection.

Pass the connection to ADO.NET objects.

Perform the database operations with ADO.NET object
Close the connection.

* ¢+ * &
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M.9.9.1% Connection String

No. Connection String Parameter Name  Description

Identify the server. Could be a local machine, machine

1 Data Source domain name, or IP Address.

2 Initial Catalog Database name.
. Set to SSIP to make a connection with the user's window
3  Integrated Security )
log in.
User ID Name of user configured in SQL Server.
5 Password Password matching SQL Server User ID

The connection string is different for each of the various data providers
available in .NET 2.0. There are different connection strings for the various types of
data sources. You can find a list of all the available providers for creating a connection
in a table:

Provider Description
1 |System.Data.SqlClient Provides data for Microsoft SQL Server
2 |System.Data.OleDb Provides data access for data sources exposed using OLE DB
3 |System.Data.Odbc Provides data access for data source exposed using ODBC.
4 System.Data.OracleClient  Provides data access for Oracle.
1 SqlConnection con;

2 con = new SqlConnection ("Server=Krushna;Database=Anagha;Uid=sa; Pwd=sa");
OR
1 SglConnection con=new SqlConnection(“Integrated security=true;initial

2 catalog=Student;Data source=.”);
OR
1 SglConnection Con=new SglConnection(“User id=sa;Password=sal23;Databa
2 se=Student;Server=.");
M.9.9.M. Command Object

Command Object A Object YWiRUNNSANFIAN Sql Statement IREIWALE
Execute 9 DANSANERINSGIM:  Connected 8#  Disconnected  Environtment
AimehthgavmmmumiamegSwi Table §ois:hwnsanfans ahmivny Fgsw
ifdiwntel Execute 1 HoMigiAl Connected Environtment ﬁﬁ]f;ﬁﬁﬁlﬁ Sql Statement
Wi Execute 1f14] U@ﬂj@éé’tﬁ infudgsuw §ﬁmﬁ§§§wﬁg‘§ Table MUIY:
Connection MY 5mmmﬁ ¢ OledbCommand InsértCmd = new
OledbCommand(Sgl Statement, Connection String);
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ENHBERNREES NS 854N FIeW RSN PROMGRAMMING SI1$e858385 Gt

Data Command I{J{MaIRNUHSIASEGH MIVISY (Insert), U (Delete),

in
(Update) Shimhin (Select) ™YW Data Source MWHN RUTSAMG Nhiga
DataAdapter ilamoHS{mah mpumini ibsgomh:

- BiNIMITYW DDL (Data Definition Language) commands S0/ VI8 Yy
Table ATS

- BiNIMIT YW Store Procedure, Function Procedure 10 Database Server §GIm{
Access, U (M{ETWIFTMUMIRUATE “Permission” 15167h)4

. r?mfmmrmgw Statement SQL BGIN Select, Insert, Update 88 Delete gt Data
Source NWHNMSY tis:igig]alafmonmissw (Read Data) htwinid
Data Source MSiN tiﬁ[fj'[@ﬁli DataReader class ItﬁmQSGﬁmﬁtLﬁ[@ﬁ'} DataSet 131:
1§iwe hs¢UIomi Dataset iUiwidhmondimahmsah (sl Read-Only 8%
Forward-Only9 |

Data Command &ﬂSﬁILUIﬁS} A SQL Command 8% OleDbCommand

51

1AM SQL Command Nt AN{NUUIAG Data Command {8
Access 1§1M§ Data Source MSHGH SQL Statement, Store Procedure...9

2. Command object executes SQL statements @ﬁ Databases 91 SQL statements
HIGNSHGM SELECT, INSERT, UPDATE, DELETE 4 hif connection object 1fltffsista
angmneis sy s§sSw database

Command object executes SQL statements ﬁh Databases 91 SQL statements H10

SO SELECT, INSERT, UPDATE, DELETE 9 hi{ connection object Iﬁ&ﬁﬁs‘fﬁ

wRyMN SRS syt s§ g8t database

{UiA§ Connection object IRMUEIHSIAMUMYWYUHSESSW database BOM

1

SELECT, INSERT, UPDATE U DELETE 9

Command object A{J{ManRYiHSIa{UIAS operations UASANIRMIIS{UAURMAI

6 SELECT, INSERT, UPDATE 1j DELETE 1§10y s§ g8t database 9

Command class tmﬁmﬁajﬁmmﬁmﬁ front end 84 back end 9 A8 query IR

10} HSiafiRAMA front end 84 back end NAMIS object 8 Connection Class GG 4
PRAlOHE

1

3

SglCommand crnd=new SglCommand [“Query which has to perform™,

Connection Obhject):;

¢ SELECT

1] usiannts ¢« sanm 3 ands 3lele
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¢ [NSERT

+ UPDATE

M99 ¢ Execute Command

Execute Command @ Object YWikUmSaNE Execute NG Command Object
JUH SR ExcuteReader , ExecuteScalar §4 ExecuteNonQuery 4
Command object UM execute methods iSRG
 ExecuteScaler(): Executes query 8% returns GIou §Hﬂtﬁﬁtgﬁ is @rtﬁﬁﬁgwﬁqh
ARAA AIANUGHN Result set return IThW query 9 Extra columns or rows are
i1gnored !
* ExecuteReader() :UHM Rruidihna ShgndAadhne ahuTans client-side
environment 9 MAFRUIHBRNGSUNW NS AmIvinm Data Table Client-side
. ExecuteNonQuery(): Hywiaimsifiigimhwynmssssw database (IgmMSH
[BINS returned [AgjGITWY UL SFSW database 169
Mngamihi ExecuteScalar 88 ExcuteReader
- ExecuteScalar fill Execute 16 Command Object AMIGU Return Single Value
— ExcuteReader AN Execute N Command Object AMIRN Return 158

Column

1]
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§R5532 Name gs5essiess
Command_Name ATNiun IUEHON A (HIG1H) M{NUANMME 6] sqlCommand
CommandType NTNUAMNAUIAG Command IRUHIHSIAS
CommandType.Text UTNUUMAAMIANNE Command Type
CommandText RHUAMNGRA SQL Statement
SQL Statement NTNUUMAMIAANG SQL Statements
Connection UNUANNAMIMUIFIMS Data Source 4
DB_Connection RNUUMARMIAANEA Connection 9
ExecuteNonQuery pnoueqARtinhims faeguugRnf sQL Server

M.9.9.&. Data Reader Object

DataReader Ath Object gwiwirgiiupiansmifimahiddimsigswioma
Command Object USJURMS Execute SQL Statement iRfUiSI R Command Object 9
hormGsSWh  DataSource MUIMIIMI Execute Command‘ Object iU Command
Object MSFAS! SQL Statement i1 NEgSWwIGMA DataSource

Datal‘?eader object i{f{manfigfe g  results UGHA § SELECT statement fG0y
MSUAl command object 4 aEUINARUGIMhIMT F8SWIRMSHSUA data reader
msdgsw AdmiumsugisisSwiatiom: 9 s:nssSwhigSwmogundmsa
stream MUGTUGIENG ts:%mmmﬁtmﬂs tiswaisiffgSwamopin]us 19
onidgsSw A object IRUUMBAEGIEMIMYWY DataReader: DataReader {#
I[fi[}ﬂ ﬁimaﬁj read data Uﬁﬁ[}fﬁm source U Database 9

Stream A abstraction Uutiﬁ's sequence 18 bytes 9 Dot Net msiuhion classes
o0 IMINLTUND 6 URMIVATUIAGIS  stream [UENS  BufferedStream  FileStream
MemoryStream NetworkStream CryptoStream W Stream ﬁﬁts:msqmﬁ Reading
Writing 8% Seeking
Pl NE

1 dr = cmd.ExecuteReader():;
2 DataTable dt = new DataTakble!();
3 |Eealecelialn

1] usiannts ¢« sanm 3 ands BEd
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IIU]UIZimIIUﬁI DataReader object =
*DataReader Object 118 fEE‘;QEU access ﬁImej Read-only .
HEIm St[fj Connected architecture
Grsiminsiam statuiai
*DataReader Object Supports fﬁﬁww Table 18”1@11‘,5 SQL query IS g Database
20150 DataReader Object (M STHMUIFISUMIAU{ARTAYW 4
-DataReader Object NS 0§ GrUii G g Stwin) sthiys
«DataReader Object {ffiafuntauiARithwin
whGsmouifadnnéshisigh datareader MS1¢ 9
whereas Data reader doesn't support
«data reader NS IAGSUAN M YW command object 4
-DataReader 8§ $#10 modify data Ai{UGgSWMsIe 4

M.9.9.9. Data Adapter Object

DataAdapter RGN HANHUNEUHE back end 8 front end 9 UighSs
NSUAMN:AIVAARMIEA data 18 9 BIG:18 dataset IAEgSWIRUMS data §3SW
ISEUMNUGR result set*

DataAdapter Ath Object YWikIARIGMEA Class gwhwngan§ Binding i
DataSource 84 DataSet §othmie1m§sSwil Table 18‘1@& Database [§jifM! DataAdapter
gwe  hnsannwasGim:  Disconnected  Invirontment  fi{M:AthHA  Binding
umsasdvia  Binding  Ginm:  ishnnidumieimgSwipinsumuh8amo
Connection  ihwgsharnanniamsmiumemiuyaigahdanvidumigsuhig)a
@Uts:ttﬁhﬁﬁmt’sumﬁqﬁmﬁtm:mﬁ%nﬁﬁtm wg sl

» A Data Adapter represents a set of data commands and a database connection to fill
the dataset and update a SQL Server database.

. Data Adapter AOMHEAN IS Data commands g8t SHMIMU  database
connection 1] Fill dataset SWMNFUGYISMN SQAL Server database

» A Data Adapter contains a set of data commands and a database connection to fill the
dataset and update a SQL Server database. Data Adapters form the bridge between a

data source and a dataset.

i usi)imnts ¢ ans 3fe anjs e
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« Data Adapters are designed depending on the specific data source. The following

table shows the Data Adapter classes with their data source.

Provider-Specific Data Adapter claszes Data Source

5qlDataAdapter SQL Server
OledbDataAdapter OLE DB provider
OdbcD ataAdapter ODBC driver
OracleD ataAdapter Oracle

1.9.9.9.9 SqlDataAdapter Update Method
1. SolDataAdapter AITERYWIS{AYUTISE g W ADONET

2. W{OTG Fill Method 1EE]NMWwAdsSwi{uandgsw data sources 1AL fill
hgh DataSet 9

3. UpdateCommand is SglDataAdapter Cbject 1§ updates
UDUSMNYNENSTgSWw  database DywShmiaiudgsw  data
modifications 15 (UM SiG19]#181 0 DataSet object

Diagram
DataSet: At Client
(In Memory copy) Data Source: SqlServer
|
ablel ) B Tables
SqlDataAdapter as bridge |
| i Update(ds)
Tralyte2
Steps

1.Create an update query string.
2 Create a connection object.
3.Create a SglDataAdapter object accompanying the query string and connection
object.
4.Use the Update command of the SglDataAdapter object to execute the update
query.
anninh§ o3
1 private void buttonl Click({object sender, EventArgs e)
28

3 SglConnection con = new SglConnection{"connetion3tring"):;
i string gry = "SELECT * FROM ZOMETABLE";
5 SglDatalAdapter da = new SglDatafdapter (gry,con|:

fi|ini]nng = mnA e anje atele
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M.9.9.¢) Data Source
ueothoismi 1N &g SWi DataSource YA DataSet

- String Connection

- String Sgl Statement

- DataAdapter Object

- DataSet Object

- Fill DataAdapter §;n:h DataSet INWUANAIALN S Table
contains fghindgSwanituganhiyw 9

Hihim1 Data Source M18GGI:
¢ Data Adapter object GUi{i{masiyi§ gt 1815k disconnected mode 9 hith
object contains reference thijﬂ?l&ﬁ connection objec‘t 9
o NptmsulagisakTlywIhw{uiinmn U0 opens 84 closes the
connection tsimmmnfﬁhjmfm: ;|
¢ NplospdgSuisint Dataset Object 1 ghifimamomsgswuds:d

a U]

OIMNGH dataset read data 84 write back suniagimi)URRAIaYWRGUIF

= [

gruysfgswy  1ghinnuikimivigy data dataAdapter contains command

u ol
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object referenced fULEﬂt'I SELECT, INSERT, UPDATE, and DELETE iR} mmﬁuﬁmmﬁ
Data object §4 data source 9

o Data Adapter supports M{gEN oYM §iTa ﬁﬂLfgﬁI two methods S1RI[MY:

«Fill ()
. Fill method G1nmGtnasnf§gStW dataset U data table object TAEMNY

S e 1 =
el ol (=Y &)

FeswinunsfgSwhynumsigSw database 4 NOMWARIRA row f

v =
(=3 [

data source (UANFSSUWIMNWIT statement SELECT IRQqsAnnaithts
MAJULT] select command property 7 Fill method Qﬁmm@ﬁ@ﬁﬁgsmm
gotthgulhhysinuumudgswe  wasilim cal " Method
musugiisSuidilm Anims nu RN sEANSPrimary key 0 G4k
q
* Update ()
. Update method 1RiMiasunglyuhsissw Hhpimsima Row
State 18 record 181AY Dat;Set 88 Call the appropriate INSERT,
UPDATE, and DELETE ;tatements 9 Data Adapter object ﬁ[ﬁfm SUIﬁTﬁ

1¢14IN 4 disconnected ADONET object 831 data source

aqninigos

1 Baglbataidaaicr dasnew Sl Bete AdlapiicmiiSe lewisw Sk ban  Kinpll oae ot
2 (EEae

3 ek e s e T R

4 bldr =new SqglCommandBuilder(da);

5 dataGridViewl.DataSource = ds.Tables ["Emp"];

BNMYs

Original

DataSet l Fill
| ——
Midify Data Adapter

Modified update 4}

DataSet
Retrieval & update data using dataAdaper

1] usiannts ¢« sanm 3 ands 850



ENHRERNABES (900 8IS 850U 553058 PROMGRAMMING S3ges83es Co

1.9.9.6 DataSet Object
DataSet Athungse gduw wiwh A Virtual Database main
mmﬁ@ﬁgs"wﬁmmmégs"wmfﬁ DataAdapter ifsuniApgAnhh  Rois:al
DataSe{&;wm 31108 Table IRV Table RYW IMSPMWAVAMBIW: DataAdapter 1
WWhANG  Update Data 191M$  Database ?mﬁﬁfﬁifﬂﬁiw: DataAdapter
A Wik YW DataAdapter M Binding MY Table YWisIAk Database Server
181A# Disconnected §§§w%’ﬁmmSmmwﬁﬁqmms?igé’wﬂquSrﬁmﬁgh local
Utmu:mhjgrqmﬁgsfﬁmwﬂm DataSet"] ﬁmfmsmﬁmgjmﬁajﬁm?nqmiﬁ@§§w
access data {1 Data source AMYyWw Class (GO S:ﬁmﬁtsﬂﬁh System.Data namespace
¢ Data Set object Ath Data Set object §§§mﬁﬁ]ﬁm{]ﬁtsﬂﬁﬁﬁgﬁﬁﬁﬁ in-memory
IsGgsw hmjmSmsmjm’nﬁtmmtﬁgjmfjmh@§§wtm§a‘ﬁgﬁhtﬁ Shifgiae
ROOUAUAMAR disconnected HOITESSW data |
« DataSet AthCollection {S DataTable §4 DataRelations 1 DataTable fith Collection {8
DataColumn DataRows 8% Constraints
o DataTable DataColumn §% DataRows MGUIRAMSR oMMy
. RUSHURGMNNUY
o hipimsifisliak disconnected architecture
« DataSet Object‘mﬁﬁtffmmiqmt[ﬁ read/write access
- ataSet Object Support Table i{i8 §i Database 13]4
- DataSet object AmUIFISHMIAL{HERIHS bound to multiple controls
« DataSet object ifitianhgund g8t
+ DataSet Object ﬁ[}ji’ S;Jpportﬁfﬂtﬁ Visual Studio tools
o (tBaMNGUIRA Relation 1S/} DataSet
» DataSet Support U(T) m@ﬁ{ﬁuw XML
« DataSet msémﬁéusﬁ@mgm Data Adapter
« DataSet #1G Modify data Ai{u§gStwms

2NINI§93

il DataTable dt = new DataTablel();

2 DataColumn col =new DataColumn();
= Dt collhmns . Add {aal 2] ;

4 DataRow row = dt.newRowl();
AIEE
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Dataset

/ | \
DataRelationCollection DatalableCallection ExtendedProperties

\

DataRelation Datalable
DazaRowCollection DataView Primarykey DataColumnCollection
\ W
DataRow DataColurmn

Figure: Process of DataSet

1.9.9.8 &%0%%E Command Builder Object
Uifami o uggeme o s R d shwgd ogen: sl
SelectCDmrr?and ig [I}ataAdapter 9
g Eed il apntmnE S §ol insert, update, delete queries HI{med
SelectCommand properties%ﬁ DataAdapter 9
«Command Bullder Object Bi{i{merids] bull command &gt Modification fi
Object finigAid query table AMELS 9 CommandBuilders BuifmIgRmipi
TMWAMIAANG data source MBAFINRIMEILITNME MY CommandBuilder
class MY Data Source

Provider-Specific Data Adapter classes Data Source

SqlDataA dapter SQL Server

OledbDataA dapter OLE DB provider

OdbcDataA dapter ODBC dnver

OracleDataA dapter Oracle
ae1tninds

1l da = new gglDataldapter(“gslect * from Employses", con);
Z2 ds = new DatalZeti);

si|usilisehen @ sanm g anie bl
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3 da.MissingSchemalfction = MissingSchemafAction.AddWithKey;
4wl NN e

5 BElde =new s alGanme ndl Bkl Tdle e Tule s

6 dataGridViewl.DataSource = ds.Tables["Emp"]:;

.

9990 mmeﬁ&sa_;sme DataReader and DataSet

N

1  Used in a connected architecture used in a disconnected architecture

2 Provides better performance Provides lower performance

3 DataReader object has read-only access A DataSet object has read/write access

4 DataReader object supports a single table based A DataSet object supports multiple tables from
on a single SQL query of one database various databases

5 CAOEtigeiReader aRjEsLIShavnd 1 4.SI0ge A DataSet object is bound to multiple controls

6 A DataReader object has faster access to data A DataSet object has slower access to data

7 A DataReader object must be manually coded tA()g:taSet object is supported by Visual Studio

8  We can't create a relation in a data reader We can create relations in a dataset
Whereas a DataReader doesn't support data A Dataset supports integration with XML

9 reader communicates with the command Dataset communicates with the Data Adapter
object. only

10 DataReader cannot modify data A DataSet can modify data

R.9.9 99 DataView Object
. Dataview AROMIFShai NG gSwangoidumsiams read-only mini-dataset
o huagmuA§Aa0ANHMIFIARN Dataview UiM: 4
+ DataViews ‘Ilfgflﬁmtﬁ Bareni view 18 defs 9 NATNSH dataRows hwi{f{mes
DataView

M. Disconnected Architecture

Disconnected  AUAAN: N ShivauGyais  NET  frameworkd  ADO.NET
tNS classes 1RRITRUAG support architecture 1829 NET application hESIiMIAUHYW
Database 1U)AIS 9 Class [HMSUIRMSTANUNUIENOWAMY Open 8% Close
connection TNWRWIUIA 9 data §SWHIMSIANGAIST Client-side 1WA M
UQUI§MA updated ISﬂQﬁ Databases U S §gStwishinuaminuaimi required 9

ADO.NET Disconnected architecture considers H18{UIA % Objects gwégsﬁﬁms

*DataSet ds;
*SglDataAdapter da;
*SglConnection con;
*SglCommandBuilder bldr;
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mko mssis?imaé SqlConnection

Connection object ﬁf[ﬁ[@ ﬁ'ﬁﬁﬁjmﬁﬁ connection Database 1UWEH connection i
ihwgshhdudsmidgSwamywigiw 9
m.l::.M!:: mseg‘é’;&:&’s SqlDataAdapter

DataAdapter RITMAIUMSTSSW i database 8% Dataset 9 NNS commands
like select, insert, update 8h delet:ce 9
on.10.00 $R9699596R85 SqlCommand

Select command %ILﬁIﬁﬁjm@wﬁ§§§wﬁ Database SH# insert, update, delete
command 'E‘ILFIIEHEU@S@?\IIQI@gSQwISﬂ@ﬁ Dataset 1§1 Database (to send changes to the
data in dataset to dataubase)‘] ;]L@i’r’ﬂi Conr;ection IEH}UL’[;S§§§[1J 9
m.1.¢é F5E{BLSRES SqlCommandBuilder u

CommandBuilder : CommandBuilder AMNMSUEY default dataAdapter contains
meﬁmﬁJUL’Tﬂ select command  SAWHTSHIS contain insert, update and delete
commands  1§7 Iﬁﬁjmﬁfﬁ insert, update and delete commands mﬁJUL’TQﬁILmﬁ
dataadapter, commandbuilder {RU{HITMET command 9 Agimsyiamoiauiama)
UMARIS U dataadapter IWTWASIMUTANG YIRS A6
.1 & $969855585 SqlDataSet

DataSet: DataSet AH{{{M &I Store 838w Database 1Tt dataAdapter 8%
vthahin iU .NET Application

Dataset: DataSet contains ¥ SHGI table 84 relation

DataSet AmuaNisF g8t iwhAM Virtual Database RRIAT (i URAG g St ims
N &g Stues DataA‘\dapter thiffsuaiAngnahh §oi8:Ak DataSet gw&ﬁ I8 Table
{ti6U Table SYWINMS A M WABAMGID: DataA;:Iapter '
WTWHAMG Update Data 191M$ Database T(NRRIBIMUI: DataAdapter SHiS1ziity
fRUyt DataAdapter M8 Binding Myt Table YtsigiAk Database Server

Fill data 1§1A% dataset fill() method ﬁxLﬁme{memﬁ DataAdapter WM SIUYS
MSEALNIOLE |

1 Da.Fill(Ds, “TakbleName”) ;

g :

1 private void Btoave Cateqg Clickiobjesct sender; BEventarogs o)
2.
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o o1 Oy o L

b
10
L1
12
13
14
15
16
17
18

é. PREG955RES5 dataAdapter. Fill Method
SwusStss Adds U refreshes rows ISIAN DataSet tRYIRRMN{HIMISIAK data

'}

source
i
Overloads
Adds or refreshes rows in the DataSet to match those in the data
Fill(DataSet)
source.
Fill(DataTable, Adds or refreshes rows in the DataTable to match those in the data
IDataReader) source using the DataTable name and the specified IDataReader.
Fill(DataTable[], Adds or refreshes rows in a specified range in the collection
[DataReader, Int32, Int32) | of DataTable objects to match those in the data source.
Fill(DataSet, String, Adds or refreshes rows in a specified range in the DataSet to match
[DataReader, Int32, Int32) |those in the data source using the DataSet and DataTable names.

.9 Fill(DataSet)
FillDataSet) AMMI Adds or refreshes rows 1814} DataSet (REIRRAN AT MISIAK

v =

data source.
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.9 9 Parameters dataSet

Dataset Iﬁﬁj fill TNYW records ItﬁwLUffISfﬁﬁﬁmﬁ schema

Returns
int 32

Gsgniapinsuiguithwihatwisighanfgsw Dataset 9 18:88n0
UMURHRATRUT MUt W statements IRUSSIHSIURIRRA return rows 1§

Implements
Fill{DataSet)

.19 Fill(DataTable, IDataReader)

Adds U refreshes row 1SIAN DataTable RGNEMnRaTudgsSwHom 181ak
DataSource I WIH{M I ¢ DataTable (WS HAANGINW IdataReader

1 pretected wirtual e BLLL (Ssien. Bata. Deealable daealable,
2 System.Data.IDataReader dataReader);
Parameters
dataTable : DataTable
DataTable Iﬁ&ﬁ fill YU records.
dataReader
dataReader: [DataReader
instance of IDataReader.
Returns Int32
Gssgnaanumsuiguhwmatwidiatmniads$tw Datatable 9 18:68
noumuURHRAIRU G MW statoment UES[AGIUGNTAISY
ﬁI’tg[fj %fUU;ﬂtTi DataAdapter.Fill( DataSet) ﬁImej additional information

é.Mm Fill(DataTable[], IDataReader, Int32, Int32)

Adds or refreshes rows in a specified range in the collection of DataTable objects to
match those in the data source.

1 protecied virieta 1 ml Wl S enn - Beil e s et e e (B et e e i a ol b o
7 Sysiten Barac T RataReaile s datakediie s, Sl SmeairiReears . dre
3 maxRecords) ;

Parameters
dataTables DataTable[]

1] usiannts ¢« sanm 3 ands Bdd
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A collection of DataTable objects to fill with records

dataReader [DataReader
An instance of IDataReader
startRecord Int32
The zero-based index of the starting record
maxRecords [nt32
An integer indicating the maximum number of records.
Returns Int32
The number of rows successfully added to or refreshed in the DataTable. This does
not include rows affected by statements that do not return rows.
Remarks
See the remarks for System.Data.Common.DataAdapter.Fill(System.Data.DataSet) for

additional information.
&.& Fill (DataSet, String, IDataReader, Int32, Int32)

Adds or refreshes rows in a specified range in the DataSet to match those in the data
source using the DataSet and DataTable names.

il protected wirtual ifme Blll (Svystom.Bata . Basases dalbases,
g shring srcilable, Sotom, Dats Thatabeadar dattabender, 0T
4 startRecord, int maxRecords)

Parameters

dataSet DataSet
A DataSet to fill with records.
srcTable String
A string indicating the name of the source table.
dataReader |DataReader
An instance of IDataReader.
startRecord Int32
The zero-based index of the starting record.

maxRecords [nt32

An integer indicating the maximum number of records.
Returns Int32

The number of rows successfully added to or refreshed in the DataSet. This does
not include rows affected by statements that do not return rows.

Remarks
System.Data.Common.DataAdapter.Fill (System.Data.DataSet)

for additional information ‘]
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¥ HRNES5S|HEIBE5 Connected £ Disconnected Invirontment

+a§525:&ssj§555&’s Connected Invirontment 3
-wpyunbimafhaiamnge
WAk mIELERE g Sw
. §§§wum§1saﬁ§ﬂm§g
+HRNSB5E
- RiMUIFIMS Database Ty
- §8muIl Navigative HNWHUMS HOM Next Records, Last Record , First
Record 811 Previous Records
+ HROBSBIHIBES Disconnected Invirontment
-HNOIEMIEUINUISTHD Local MGAUIFIMS Database Server 200: 1NUiR@aT
1
- §81f16] Database Server 1 8mii UG8
- GIf Navigative INWHUMS G Next Records, Last Record , First Record
8% Previous Records
- aimGgswwnunndingl 1912 Database Server {HIMSMAMG
WM Synchronize MS{HEUINIRIMSARNMBIgTATN
+ERNSBIH
- GsSwhsmodmiomsigiw

(M)

- USEﬂSﬁIfnnﬂ Sst

Adswmsu
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?535555§ﬁ Projects

On Sy Safla (Avdls anus e Samhar tifly 9
fuinaand mivkangiigosgwossaminsias famanwnind ha:amiys
G]

9. seesjsssseéﬁ Class Object Connection Database system
+ db_Connection.cs
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2. #3$956€4% Form Login

9.9 53595688 Form Login

Tool Control Hame
Texbox tztlsertame
tztPassword
EButton ktLogin
FictureB ox FPhoto Ttem
Pic_Closes

=
by, 1) $525456 289 Table: thusers
DESKTOP-QUCR3VD...POS - dbo.tbusers ¢ [

Column Mame Data Type Allow Mulls
........ - cerd int ]
LUsername rvarchar(100]
Password rvarchar10])
Usertype nvarchar(100)
Phone nvarchar(50)
Email nvarchar(100]
PlaceOfbirth nvarchar( 2307
PlaceCOfPreszent nvarchari(230)
Photo image
Active_user int
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+ Button: Close

1 private void Pic C
2 {
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tofo gifuin 4o nutifmi m s
wigi | |
o [ | ovgs [t el EEEE
e i0Cad Enfae_Gonder ) Phons Postin Dopatemt__ Satwok _ Endwok____ Addss
< : - >
é.9 Desing Table: thEmployees
Column Name Data Type Allow Nulls
lEmpid int O
IDCard nvarchar(50) ¥
EmMame nvarchar(50) ¥
Gender nvarchar(30) ¥
DOB date ¥
Phone nvarchar(50)
Position nvarchar(50) %]
Depatement nvarchar(30) %]
Startwork date
Endwork date %]
Address nvarchar{MAX) ]
Photo image ¥
ImaglDCard image ~
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¢ .19 Desing Form Employee in Ci#

o =
ARG E @
AEATIANS  aRRNOAS
HEIUSUEMH 100000 wagionn - ‘IT il -
weng-inn 123456789 . :
nion | | g ‘ICI’ sRRRANG T Ae:
nmn:ugln ‘fﬁg fanis ‘
it-ig guuifmi |14/03/2023
ing {iRd v
it : fg-io utifmi [14/03/2023
igis-gifidng | 28/10/1988 |
wieginly | (060)-512-168 | MAWES: ‘
‘ san H mpan | inays H modgdes H H fagom H sl ‘ Jurfegt feghingu
Empid IDCard EmMName Gender DOB Phone Posttion Depatement Startwork Endwork Address
b1
=2
< >

1 605N

>N Tool Controlled

txtId Emp
txtIDCard Emp
txtEmptNames
Textbox txtIDCard Emp
txtId Emp
txtIDCard_Emp
txtAdress

btAdd Emp
btupdate Emp
Button btdelete Emp
btseach pro
tbList

Combobox txtGender

txtdatejoin Emp
txtdateEnd Emp

textDob
txtPhone

DateTimePiker

MaskedTextBox

Picturebox Txtpic_photo Emp
LinkT.abel Txtseachpic
Label Titile All Tool box

Tabcontrol tabcontral cust
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alistview datadataGridView1
&.¢ Codding &51552515 Form Employee
Forn_load( )

s

{ighs btAdd_Emp_Click
]
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fifihe tbList click ()

o

1] usiannts ¢« sanm 3 ands




RS QRREES 4G MBie e 553058 PROMGRAMMING S3ges83es Co

i usi)imnts ¢ ans 3fe anjs




ENHBERNREES NS 854N FIeW RSN PROMGRAMMING SI1$e858385 Gt

Datalistview 3 dataGridViewl_Selection‘Changed {)
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&. Form Getegory

Category ID: 1000002 |

Cate_Name |[FN[FU1S v

¢.9 F5EEEE Form

Cate_id Category_MName Image
IS 1000002 RNy yte[] A
2 | 1000001 e Byte[] Ar
3 1000000 Beer Byte[] Ar

Tool Control Name Name khmer
Textbox txtcategory id
lablelink btBrowser Pic
picturebox pic_Category
mpen
BtSave Categ A
BtEdit_Categ g T—'y J
Button
btDelet Categ i
btListltem Categ : -
TIMINm s
L3 i}
Combobox TxtCatepory Name
DatadataGridView datagridViewl
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&.1 $53%95688 Table & Categories

'DESKTOP-QUCR3VO...-dbe Categories |

Column Mame Data Type Allow Mulls

o int ]
Categorny_Mame i mvarchar(200) ]
Discription mvarchar(MAK]) [+]
Image image [+]
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&, #8598 Form GHMeERSRM

E d
o 1 nEmedfad o
ano! =
6"’?‘!‘ Supply ID: 1000000000 BarCode: [123456789 Uni k: 0
G Supply Name : !—Samn MG Product id : [10000001 UnitOnOrder: 0
Te - . _—
“an HAIHMAT Category ID: 1000000 Product Name : |ABC | Discont (%) : iDUU
E IRUAAEEMAM | Category Name: Beer v|+ﬁ Quantity: 1 DiscontDate : |22/03/2023 E 7
a wneding Type_ID: Prices In ($) : [20.00 Description :
& gy Type_Name: m ~| @ Prices Out(s): [35.00 5"’“’“'
S hngiynihn ‘mmn Jdmwin. [Fanpen Finem [ we [Sfvdiédn  gepijizvd |||||||‘|||
(] smusmiadi
"?Tﬂ MUTEEEEm moquddm  sgandsgd  gdpssddm BarCose mzddm i hama g slgnifanm wlonnghs - tlonnmifism o

»1 1000000 | 123456780 |  ABC
2 10000000 | 1000000000 1000000 1234567890 | Red wine ] ] $1.11 $2.00 136 54
3 10000002 | 1000000000 1000002 | 123456780088 |  1iimita ] 1 $12.00 $14.00 o i

RURAMIAG =i

o e gnitin

m » ni_mm[_mn < >

@ 10000000 22/03/2023 10:54:40 AM

#.9 #BIES Form

Tool Control Name Name khmer

txtSupply Id
txtCategry 1d
txtTypeGoods Id
txtBarcode pro
TxtBarcode
txtProduct 1d
TxtProduct Name
TxtQuantity
txtPrice in
TxtPrices out
txtUnitln Stock
TxtUnit Order
TxtDiscont _sel
txtDiscription pro

lablelink btBrowser Pic
picturebox pic_Product

Textbox

btClear_Items R

btsearch_prod %fg niia)

btSave_Pro Nen
L3}

btEdite i

Button
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Btdelete pro
Btlist Product
bIU
BtFrirt_List Product s
UMe s
BtSupplyees - o
{su

Btaddmew Categ
BtaddMew Brand

TatCategory Mame

Combobox tztSupply Mame
tetTypegoods Mame

DatadataGn dView datagridView1

dateTimePickerl TztDigcont date

& 10 #584848 Table § Procucts

DESKTOP-QUCR3VD...0S - dbo.Products > [N
Column Mame Data Type Allow Mulls
MZ | Product_id int O
Supplyeer_id int
Categorys_id int
user_jd int
BarCode nvarchar(30)
ProductMame nvarchar{MAK)
ProductTypes_id int
CuantityPerlnit int
UnitPrice_in float
UnitPrice_Out float
UnitinStock float
UnitOnCrder float
Discont float
DiscontDate date
Images_item image
Date_at date
Date_up date
Action int

N

cr
=]}

using Systen ;

using 8ystem .Collections. Generic;
using Systemn .CanponentModel ;
using System .Data:

using System .Dramwitig;

using 8ystem .Drawing. maging;

Oy e
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