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o d ¢ sted i lshOMdz 5 6 Odz
LBJtejyJ dede? EBML-WQF dzC
s OB dzd yw dzd, h Goodte=Qrivig.

| OBEOstedzO :tc { SLEESBCO foBseteOd t
WstedsOIls® JSON (HdMmY J
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JteeOdz' LOY" v sy dz“aodzdzw:
vjtedd’ dzd ftetse jH ] dedzw Wisteds tsy' dz¢ o Odzda”

1. stdstetsdz! dzO tetsB SISO 1 (ljfls): Hts
2. stdsttd® dz@ ttisgEEEY dzv Hig) GAMS L.

3. 13O dz LOoHOdzdzw 1: HB 2 Isdydev My
4. 1 5d30hdz L O9HOdzdzw 2 HE 3 Isdydav M
5. 1 s8Rk0hd LOoHOddzr 3: HB 4 Isdydzv fy
6. | B@EBONd L O9sHOddw 4 Hts 5 Isdydav M
7. 1 BBRBOhMd LOoHOddZY 5: HB 6 Isdydv fy
8. [ KON dZ L OoH Chygdesj fplsteln.ts 8 Isdy dgv

9. | RO dz LOosHOdzdzr 7: HB 9 Isdydev My
7. [ 5d@3OMdz' L OlsdiOdizdzy i B8d3i fplstc 4.3

10. 1 OfF dfss todtfBE stssB Sisd Idd ) dige s JCdsjizfi) Is to |
(UML-H* OctcOd3d HB fftes' Clsk) His 8 Isdydaw M d
11. 1 OndMmls &ZzOBtsteOIststcdzts 'H ts tct9B Slisdy dav*
fnd dizj ffltetr * Octc OB Hts ftets' Clskz). His 7 Isdy dg
12 10ndfiststd@e ste@sBtslIsd 2 (g Cilskz)
fnd &34 ifltvitr * OctcORd HEs Htos' Clslz)Hs 10 Isdy
12. 1 O d slstedizt®B ste@®B tslsd 3 (g Cilskz)
fnd diz3j ffltets * Octc OB Hts ftets' Clskz)Hts 11 Isdy ¢
13 1 OndfMmls dzOB tstc O Is(iffictaliss ' € stz s B t5IsHdts 31 2
fnd &3j iflavitr * OctcORd HEts ftos' Clslz)HBs 10 Isdy
15, 1 J W stcd30 dz’ figlgQe Ists(fif 8 € 1<Oas:. [ d&zv toj Odz' L C
fMskzH jdzls f so ddzj dz H e KIS by O dffr) Ofistx]ls szt cet
Classroom LOwWalk (9 WwWGC'2 LOLA&OY]dds Wit
‘AW sted3BOYT W ftets SBtOdd?2 SCktf) L Mmets’
fsoddsjdz Bklsd ftfjtejHdz 5 EZLEBHYjdd2 L
Md elsd¥ ' SOk § Hasqd dzgdz®@dzBlzlsd Ho 01 9 j t6j Mdz
folstsydets.ets totsC iz
16} g dz" ydzO Hisftseo ' H! dz0 s j dikzH =5 z1OB dzts d
Isdx dgv M &j Mistelz.

dlskH jdzss BO' ftwwOQots dzO tSHdzj §Jted MG d
tetsB slsd "L Btsy dzd o ' fMlss sls te d &30 dzdzv (s {0
odL dzOu jalzd G Ctdalstetsdz! dzzk tetsBtslslz B Odz' 9.
odL d&Z2Oyo' Is! Mw o d¢ dzOH Oyj &.
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v tOL dzj W ¢ Mdesé s 9 d ¢ 5dzO dzdzw zO
HsdEON dz! sets L OoHOdzdz", 9dC dZOHOY BO’ ftc
OBts LdzdLdlsd L O dz sets B Odz].

dlskHj dzs O ff tc GPeBtds tc @ IO tf dg'ls d ldefs B Has d
LOC " dzgyg dzdzv o dL dzOyj desets Hdzv dzdrm Isj ted3'
sdyHjd, wWCed2 ftes2htses L dBshigidskz L OC"

wlslzH j dzls BO ftcOats LHO9OId HBHBOMG
LOC " dzgyd dedzw o dL dzOyj dzsec B lsts@ssidzd D, B & G
Cyjdz sdyHujde, wed?2 ftes2htse L dBsd3j dzlst

ZSOkO o' Hife Hdshls' Y' dass

l ' H d3'/ Bzdetent 90-100

[ 5B tGjood 75-89

1 OH ts9 '/ 8atisthory 60-74
1 4L OH tsd Failz? dzts 0-59

v odHd tsB'ls IgEfIBOYIS! iwn  YOF
ZzOB BtcOtstcdzdn L Odgv Is! .

1tod dz0O2 d3dz' L O H €@y lsizfsy dz'L  HLEO BLSHe@NE'tS to o7
sBsodOVWLSCtsoadd Hi 3sdemistcOy" w stc! tsn
ftcdgyinjdzs* ® (Use case diagram), 1 H'

H' OO0 {f =Shgehce tiagdas sl (s dzde ' s st
BOdkzEz L O Ctsyjdz dzOB' t6 H' OGO

vV dsse d HBd&OM d2' A L O9 H Odg Setsdztsh 28 |
ZzOB SOl sedsiz L Odvisls', his fijtejHk’ Isjt

glszHjdzs HBIEMCO Is! MW W MC dZzOH Odzdz
ZOBtOdzd R L O fdsjdsiphfjs 63 B.0dz' o dzj

1" HMEdRSC 890 j CL OUfj0dzOByO R'de0 tetsB 5Is O

16



Vi IR Joaftouvft1rRrRMm [ [1wy

1 09 JHJ O ded X ud Edksoa © L O9 H Odzdg™ dz
OB Mtsdzs sdgs Issydats® . bolststelz totsLtetsB S
tesLh dqtes 9 Olsd ftsMmlsOodzj dzgj L OoHOdzdzw IsO 9 (

[ i CtsdzOdatz? sEBH Y tots' Clslz * HjtY Ods
O duyutss IO kg d¥. I tstewH L ydd&z o' dz RO
sotstcyd?2 rOLOCIS]ts. v O¢, O] ted ¢ &ZOH &
'  Hlse jteH Y j dzj z d3' dzdzv odSstcdMmlstsea lzo Olsd
MdMmisj B¢ MNP i3j dels Odz! dets HBso jHjdas, Nts
Bsedzd B d&@OIsd " dghkz (deOfte. B dz'h JWJClIsc

1"H "BtsBIBE IjCMmik' o skl L k&g
Cda st 3Oy T dzj ydfdizsetsEts ROKBOCIjtlkz, dz
W sto 3Oz o Odzdzy MK I dyfplidsste 8Oy 'f's, Mtelskze Od
dzj € d ydzd 2 ‘ fnd dzls ©¢C i d ydad 2 OdzOdz' L Is
fjtjlsotstej dzdg Y stedBOlsE HBSEAGjdls' o, hts ¢

f

Is
O BEklsd ctdztsodsg d3jdz® IO Cdetsf €,
dzj d3j delsd. 1 s d disiOsSIsT® ' dpifsts OOy S 65
OHO9 OIsdMmMw HBIBBEO SBtedmlskzo Oykz. ' O

ljtejo' €O 9 d¢ tsdzOdzd n tesB " Is LH" 2
tetsL CzOHtsd. OLtsds L ftots' Clssdg dRO' BlISH
BOIsj ' Odz' 9, hts Mo ' HYOld r ffotsts ftde@ddy.d dzp al
ftos' Clsk ftsoddzi dz N slsdydav ' deW stcdigzo Olsd
tetsB ' Is.
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| OBStcOBiedz0 lcsB S5lsO

tdrtdrsd Pt L1t ofrR rfc td1LVvRrR 1 [
sos [ RACHMR ¢J wy wvd [a1vyYrREe[[r11LC IR

1 09 JHJ O ded X ud Edksoa © L O9 H Odzdgv dz
OB Mtsdzt Is dzts Istsydzts s . polststclz tesL tesB ¢ d
tesLh dier 9 Olsd fsMisOoadzj dzi L OoHOdzdz?" SO 9«

1 d¢ tsted Mls O dzdz™ Odzls d " OB dzis(dfrdzMalg® ¢ * Y dzO
pushbutto h stcOW ‘' s+ fw 3 B OdZO 3] .

] ftes' @' BHEHSOd L so Odzd?2 Ltelzyded?2 L
Cdgls j W j126p  dzdz®@ BElISd fSHORO Stk O ' dz
ZOH Oo OlsdMY HBEfBSEO CttdMmiskzo Oyk. 1 ' O

[dzv  ©j0Od LOy' Cstedflsko Oy' CBE s
] Csd3j dzH 5o Odzts MAUE S sts d fls O dzdz™

1" H "0O0dOdz Lsd3 SO BB YdMmdy dzd@Hd®' Y, Is Bl
YOflsts LEMmlst' yosls: v o MmdMlsj sk § &t
AW stedsOyt T s jOy’ 2dddB3d MdMmlsj OB,  d3C
stc Odzmdzv Istste © dzd . vy otsded fjtejHBOYOH Is!
(odwOL'9) 'L odCttdils Odada a5 W is'tcGBOWO d3 s k
kO ‘dz& ). 1jwhd2 jlO§ odL &OYO' fddasC
fsHOdthj'tej Iso tstej dadz? W s tc 30O Isilzts BHy@diEg{dZ], dzday ©
LdzOyj dedz" o tcOL Iz.

] Otc' Odzls wseslsd adHO Is! MW odS dZOH O

tiOdz' Lo OIsd ftets' €l L totsB sls@H Qls dj dzj €
Bsy dzd 9 * fMls! A 99 jH] dadgv LBJ 6] )4 dedaw ,
eWHC" 9 IsO Msoafyds & IsOBdzdY"
sdz sdded J dzj Stetsdedes’ IsOBdzdy'® 3 fMlsw
0¢C" 9 GfjttOy"' 2 C t5 dz s ©diZls Is dsd@Bddfdsur d. dzO
dzls ©C d M ﬂsfnddzOdzde zo ¢ d lscfdzlz lsOdecf
CcdzOo yj 3 twsptslsd L O OdzOdztse ™ “8 L 9 ' ¢t
dzls ©¢C i d ydzlz l]’tsan’dszz fMls! o9dwOLEZ O L d
CdzOdadz?y Hotsn JjlsOf " adz& @dzdals OF y'd 4y dePts dfs
SdZOfr]dZJ sBydfmodzj dzdzv L dzOyJ dedzv ) . 1 " HISE
" Histcdd®Bzo Olsd Ho O tjyddd: I

sEFoOoIo T -
7 ooooag

)
&
&

©

18



[ dzw HSHOIkSC B9 dn Ho tSnA BOd' o LOR Mmis
sOB dzfsf'j tOlststed Mftetsh jdes™ dBsod e teOd3

] o0 Olsd ftced fsBEZHBSO odtcOL 8 od¢ tStct

1) y d ydmdzO Hts9 " dz! dets’ HBs9y ddzd
2) Stezedz'; HEYCd
3) " d3d d2O S dz' Isddzfs8;) ( dzOf ted & dzOH,
4) sfjteOy’ ’ s WEdty' ', wer H dzW
ZOB st Olststodzts’ tsBtslsd o dL dzZOYOs Is!
sd@Bosdzd HftesfkzmMCk E odtOn@®@R ddds Stc
ud dzts d3.

ljteidz € o0t Odels' 9 B jteOY" 2 IsO Wz deS

1) +, -, * / (8|7 mmax(x1,x2,...,xN),
sfJtOy’ ") ; mm n(x1, x2, .

(N>=1);

2) mo d , d' v; 8) =, <, >

3) +-(2dzOtedz’ ] 9) | <=, >=, <>

4) N (T Hdzd d | 10) | not;
folsd § ° dz ) ;

5) ' ndeg; 11) | or, and;

6) max(x,Vy), 12) | eqv.

VU 90tk D&sO®YteDL o900 0lsd Otdbdgisls d Y da
odwOLE o ddzdzts OB lzlsdp OtggSGldzs®BFtc L0 99 Oy
dzts ¢ ' ydad d3.

]l O’ Odzlsd dzOB StcOlsstedzdr teisB ' Is (L O daC

1) 1,2,3,4; 21)1,2,3,8,10; 41)1,3,8,10,11; | 61) 2,4,9,10,11;
2)1,2,3,5; 22)1,2,4,8,9; 42)1,4,5,8,9; 62) 2,5,8,10,11;
3)1,2,3,6; 23)1,2,4,8,10; | 43)1,4,5,8,10; | 63)2,6,9,10,11;
4)1,2,3,7; 24)1,2,5,8,9; 44)1,4,6,8,9; 64) 2,7,8,10,11;
5) 1,2,4,5; 25)1,2,5,9,10; | 45)1,4,6,8,10; | 65)2,9,10,11,12;
6) 1,2,4,6; 26) 1,2,6,8,9; 46) 1,4,7,8,9; 66) 3,4,8,10,11;
7)1,2,4,7; 27)1,2,6,8,10; | 47)1,4,7,8,10; | 67)3,5,9,10,11;
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8) 1,3,4,5,
9) 1,3,4,6;
10) 1,3,4,7;
11) 1,4,5,6;
12) 1,4,5,7;
13)1,5,6,7;
14) 2,3,4,5;
15) 2,3,4,6;
16) 2,3,4,7;
17) 3,4,5,6;
18) 3,4,5,7;
19) 3,4,6,7;
20)1,2,3,8,9;

28)1,2,7,8,9;
29)1,2,7,9,10;
30) 1,2,8,9,10;
31)1,2,8,10,11;
32)1,3,4,8,9;
33)1,3,4,9,10;
34)1,3,5,8,9;
35) 1,3,5,8,10;
36) 1,3,6,8,9;
37)1,3,6,9,10;
38)1,3,7,8,9;
39) 1,3,7,8,10;
40) 1,3,8,9,10;

48) 1,4,8,9,10;
49) 1,4,8,10,11;
50)1,5,6,8,10;
51) 1,5,7,8,10;
52) 1,5,8,10,11;
53) 1,6,7,8,10;
54) 1,6,8,10,11;
55) 1,7,8,9,10;
56) 1,7,8,10,11;
57) 1,8,9,10,11;
58) 1,8,10,11,12;
59) 2,3,4,8,10;
60) 2,3,8,10,11;

68) 3,7,9,10,11;
69) 3,8,10,11,12;
70) 4,5,9,10,11;
71) 4,6,8,10,11;
72) 4,7,8,10,11;
73) 4,8,10,11,12;
74)5,6,7,8,9;
75) 5,6,8,10,11;
76) 5,7,8,10,11;
77)5,8,10,11,12;
78) 6,7,8,10,11;
79) 6,8,10,11,12;
80) 7,8,10,11,12;
81) 8,9,10,11,12.
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IR (o1 0wy wvod [1YR
Sy o | t [ IGOOGLE PRIVE

T

c
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~ e

I S stedimsOddy Odlsdh 08 ds(dizdMalgn ¢ ' Y dzO
pushbuttonh s OW &£ s fw 3 B OdZO K .

LB © dzOB StOIstsStedes’ tesBtslsd "~ 1 ttsL!
ttj Odz' LOY"~ LBjjyjdedzy SO (L OdBDY Odedzv o3
ks dZ20 o d € tstc Gdotfes OB aly@e s o dzOMdzd 2 s ¥ stec
tetsL 3" h Godajle Delz®.
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| OB sOsBEdO 2B 5ls O
tda1fuvd 1 AML oS R

Il dSsted s Odzdzy  Odzls M OB dzis(dilzdzblalgd ¢ 'y dz0
pushbutton yd dzj o dSstcdMmisOdadzy h OB dzsdz' @ N Iste

[ dzw toj Odz' L OyY" ° Cstedflskzeo Oy! S sEts
tej Csd3j dzH s Odzts MAW € tste d fyls O dzdz
lted tjOd LOY" OB Isfclodststesizls) R [ 5B T

od¢C sted fMmls Odzda” h OB dzsdz' 9 ftes’ Clslzo Odzdz™ .
hOBdzsdze culstcOIsje"  we Strategy.

| XML¥ O2dz 1dz@ -2 s v sj B0d¢ k& (tej ¢ Bk
sj BOIdSd dzOo jHjdes dzdyud o I Lt
o dz®fhds B O\Ojdas® M. Hdes L OBjLY jydlsd tsBtesB ¢

Jdised HEB on' HdsEts WO dzz XML:
1) ¢ dr ¢ fMls! Obtedekls' s bk ctdsse dsdt
fshkC) fooddedz® BRI t©° L dZO0 Ek to' L ded 7
2) XML ¥#02d RO0' d&©s9 dpjsjiddzdg jlsdzhtgilz . dz'

JBtesBC O 9 ¢Cdzt yoO! 9 MiBd HO' LOHOY' :

1) OdzOdz" L. o3 Mk HBCEM] dskz (fsh k¢
Mdzs 9 IO@dH d dzO 3" ydzlz @)j dgj Oy ¢ L O dls' o

2) bOdhi stedzOy" & k£ WO2d HTML.

IR  HdZ HOd HA OOk Lk kO IstOdeh
%Ozt d C zOmlz BLOdNY sSedOy' v HECEdj disk
o ¢ tsdzlz‘ Is! MXSLi2®OS sdgpiazle © * . x s |
O Od L o Mk HESE®j dsO ftsodddz BlIsq

) LO Hfittd@Bsetsr SAX API ;
) LO HftdkBsets DOM API ;
) LO HBYt@setsr LI NQ to XML.
1 J BBdaS Hcj Odz' L o Olsd oMy’ sted M smtse
h OB dgdstcOlIsjc' wWe Strategy.

WN P~

IdBsed HE ‘dilsjt¥ j2Mk Cotdhlskze OyO
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v ©jOod Loy’ Cstedfmisko Oy! S BEH
) Cdsj dzH 5o Odets MAUL S sted fls O dzdz™

1) YsoddedzO BLRIsd tsBtetsBdzj d2O ¢ ' HGtelzL
WO2d20 L wCdd ftoschOBRO f tOrNEiEC SOK!
BO* LH' 2fdzr 9 Olsdmwy L O olfddstsisdgO g jsdad
ObtedBbkls s wW¢' fHtedimkzlsdy o WO2d

2) fwmoddzdats BEIsd ' Hiso jcmHoidddzd 1 tod
H'2fdets od nRAtyjly LOojthdlsd Okb&psist
c1 ;e)

3) ftsoddzdzO BRI Cdesf SO Clear wCO
fOO®Rjlsted fhECEZ.

te

tesBC O 9o Cdzs yo 9 Mmisj Ho' LOHOY'
C " dWssttdOy' L B O dizOwi3s sudizizd cfy dizg do
s bteOdhW sttdzOy' ¢ k£ WO2dz HTML. |
W stedsOy " dzOH O Is! frfwts d SllzO Helzd & dzw. HX' N
steOdeMW stedzOy ' v HE RAE3] dzif B 5 dzlz 'HIF My  dzO s
HECER] desO *. xs | . O dzOdz' L o d3' ofigfl€ s dad =AY 2 «
stc! sBO Mifusd sBOfdsise s SAX API, DOM AP
1dBBR Hdzs toj Odz' Lo Olsd ofm' Isted M sMsBe (

B
z
Is

]l O’ Odzlsd " dWstedztOyYy' 2dzed= MmdMmlsj a3, w e
O2dz (Mo we dO yY!' sz jIOf' tj Odz' L t5¢

==

1. "1 0Ek¢C €O jtetoatsls d
sOBd&dYy' & Mwils: OCE ' dWstekOy' s: 1.
9 ' HH ' dzjdzdzv ) (H]jfOtelsOdzj dals, o' HH' dzj dada" )
LOL dzOyj dzdzv d@3 f syOlsC kz Is © C' dzyw fJtcjs
pdCdzo Odzs’ dzOkCBots’ yd RBHe Ok he
f HYSEWHCEZo Odzdz?, c¢OdzkL! kO ' da

2. "sOWjH©GOd O B 'Bd kjCO"

vOB &Y' & Miswis: ©OCE ' dWstedkoy' “: 1
CoOdz’ W' €Oy 2dz L 20T d we §H Qdztiz®$ zmeizeizls j 154
fsMOHO kO ' da

3. "Jkeksydssc"”

v OB dzdy" oMY s daW stedzOy " ¥ : 1. w. ]

HifOtlsOdj dzs, o  HH' dzjdzdev) , COWjHt ,
‘L HOBOARd) sO ' da

—~~
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4. "[dzjChkttsdd]? Oki'e YOSkd kjkk"
sOBd&dyYy' & Mwlk: ©OCE ' dlf stedsOy' s : )

WOSkd kil (HjfOWQsOdy @bk HW®O,HHS gz dzdgO®ls j
HOO fMlso stej dzdz? kO ' da
5. "{LC&OH"
v OB dzd Y &' flsw s kOSk ' d¥ seROY"
jfOLlsOdsj dzls, ©' HH' dzj dzdz"), COWJjHEBO

sod?2 § &zOdz SO ME ZzOH MmMlskzHj dals’ o .
6. "uvuff  hdg Mls! MmlskHujdals' 9"
s OB dEZdqylwilstfz MIsOSC CdeW stedzgOY " ok 1.
f OtclsOd3j dzls, o' HH' ' dzjdedzv ), COW jH©CO,
hdz' Mls* MmlskHjdzls' 9 O ° da
7." wdW stedzOy 2dz toj Mztefd COW jHted"
vOBdZdy" 11 & Mswis! ©OCE ' disSttdkdoOy’
BZHICO ' dz¥ StediOigS o' dEO® ydliz C so se 5 MY tow d3t
9 dH, Oolstste (1. w. 1., WOCEkEd Isjls (HJf Ot
Pdissod odStstedMmlsOdzdzy, OHtj MO SO ' da
8 . "t 5L CdZzOH tsBtslsd HIMidzj 2dadr € dz
COWjHE"
vOBddYy" 11 & Mlswis! sOCtct dAY dr@fzP yls |
sCtcj a3 tesB sy & mMyvw, AW stedZOYT W ftets
f zOdzso drn L OdgvlIs! IsO o9dS &zOHOY' o, yYyofm o
9. "lwsetORdzj] LOBJ LY Jyjdedaw dzO 3d toj
vOBddYy" 11 & Miwis! OSE ' d¥ sted3OY" B
Odzisls @W'HY,, o jtef' v, Oolststc (é&.), Ediise d
HdMIstedB kZIsd o
10. " wdaW stedsOy' 2dz Mmjteo' Md dgjteg ' W
v OB ddy" I i Mlwlis! SOCE ' daW stedBOY’
odH, ojtem"w, OQOolststc (€é. ), Edissod IsO f{ to¢
o] MiSteGayd filskzeo Oy ' o
11. "[jtijydz® e0OLjIsO ¥WOCkd sjlsiz"”
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vOBddy' 11 & Mwis! OCE * dW stedgOY" ¥

B@BOIsjte’" Oz , OdeslsOy' v, QOoalsste (€. ), H
ydlsoy' & IsO "7 o' HekSCd
12. "wdzHdo' ' HEZOM dZzO ttsBtslSO COWjHE]
s OBdadry &3 Mlswils! sOCE ' dW stedBOY" ¢ : wd
SO odS d&zOHOY' 9 (é), sjdi3d kO ctOW" ¢
HEf s yd2 ' dWstediOy' 2d2 &KOBfwso Ok HE |
13. " wuffttls dz0 ¥ OCkd jl' "

vsOBddy" 11 & Miwis! OCE gl dlsdDy" ¢
SO 9 S d&zOHOY @ (€é€.), hts LO2BOEIs: Mw Ek
mMd Sy 2, §kzOdz fteseo jHJdzdg? L 3ZOc Odz

14. "sOHtd d&OEZECtseoy'  © (¢dzOdz’ L hIsOlsc

v OB dzdy" B Mlswis! sO¢ Lk " dW st dzOY”
(H]fOtlsOdj dzls, " HH' dzj dzdzdz) ) , (HS POE BC
OB BO" W, f8MOHO ('L L OL dOyj dzdz" o3
fsMOH') kO ' d

15. "sOHtd ([Mme' kO)"

v OB dzd y' & flswis! 50O¢ Iz " dgY st ROy
(HifOtlsOd dzls, 9 ' HH' dzj dgdzgv ) , COW jHtO,
O ' tOdsktcOP) HcLBEKOdzstzE?2 L OC &ZOH, HJ
HOOB, kO ' da

16. "sOHted dOkStseay o ()9 0O0dedev) "

v OB dzd Y & flswis! 50O¢S Iz " dgY SOy

(HjfOtlsOd3j dzls, o HH ' dzjdgdz?), COWJjHELO
HOlO&]) .

17. "sOHtd d&OECtsSoy" o (1 jdep® w) ™"

v OB dzd Y B Miswis: sO¢E A st 3Oy
(HifOtlsOd3j dzls, o  HH dzj dgdzv), SCOWJjHE©BO,

18. "sOHttd d&OEEsSoy' © (VY EkBd ¢SOy )"

v OB dzd Y &3 Mlswis: sO¢E ol st dzOY
(HifOtlsOd3j dzls, ©' HH' dzj degde? ) , COWJjHWGO,

19. "sOHted dzOkzStseay' © () Otelf &ZzOO) "
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s OB d&dyY' & MW is: kOSCE  dWtttkOy'

(Hlf OlsOd] dzls, ' HH' dzj dadav ) , CO¥ jHEO,
fjtciBlzo Odzdgy d20O § sMOH'

20. " stsdgW jtej dzyr "

v OB dzd Y B Mlsw s " deW ste Oy o ftots da
Isj ted3" dzd ftotse j HJ dadz” , Isj 3OIsd ¢ O ( Hdzw

stceOdz' L Olstste, o3 Myj Htetso jHjdedew, Isjted3 c
sO ' da

21. " oMy wOdskio"

v 0B dzd Y & flsw s KOSk ' dstkoy'
(HjfOtelsOd3j dals, 9 ' HH' dzj dzd®9)yOdAdY j HiftdeOy O
®ZOo YyOdzdz", cw©OW' S 'Midls' e kO LOd C' o,
COWjHte' kO ‘'dz JdSstdmsolsd HE{sE X
Hseo " Hded S d, MmdzsedzdCd O ' da )

22. "wuwlkHjddsf €' chktlSd kO fjd dzOt

sOBd&dyYy' & Mwls: KOSk O/ thig dd ok
WOCkdr sjls (HjfOLOM®R dzls, o' HH' dzj dgdzv ) ,
LOM' HOdz' , MkOEsMsO, k' dsOy' v (o w
Cjt' adzdS O.

23. "sOHttd dOEzCtsey' 9"

v 0B dzd Y &' flsw s kOSCE ' d¥Stkoy'
(Hjf OtlDOBHMlsZ] dzdzv ) , COW jHEBO, §BMOHO,
SO Lo dz' dzj dzdzv , fgtejds" Mjdedey L ¢ B8MOH(
SCdZOHE O ' da

2 4. "Bdz' € odfkzmSdedSC " 9"

v OB dzd Y’ &' Miswis! sO¢E CdW ste 3Oy "
(Hif OlsOd3j dzls, 9" HH' dzj dzdzv ) YOS O¥ fjle Pz
LOC " dzyd dzdzw , fjtejd3 M jdede L Y s8MOHd dzO
@O odzh j .

25. "Iy dzOte s H dzZ CBEdzlsOC Isd "

5 OB ddy" & Mlswis: 5OCkE * di stedBOY"

(HjfOtlsOd3j dzls, o  HH  dzjdadgw ), COW,jHEBO,

My ottsB' KgfyBZOOdDY bk ©@OZStSotdz o' H
@ZjCy' 2, fitejHOUO dOkStSot’ ' dW stekOyY'
"L O CttoHBdzz, ftetseo jHjdadew Mj B deOtclz.
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26. "rjd¢ WOCkd kjlik"

v OB dzdy" 3" Mlsw s ds@D Colz®  * LdgWnttaidyO \ ‘dz20:

Zdzlls julsi2,. , ¥ @9 if @cls Pz dzls , 9" HH' ' dzj d

PHOYtso ' HOM desets L O ftetso jHjdedgw, o(

s '  HetslstsaCd SO ftetso jHjdadew Hdaw WC
& Myd Ytose jHJ dedaw, Bz® W dsAdzz®Er fdddH -

0o yv &Oete 8k tcdzts

"1 0C 9] IsseOtedMmis®ts MlskzHjdals® o

Bdzd Yy B Mlswis! s0¢ k& Cdat stedBOY "
Otcls Od3j dzls, 9 ' HH' dzj dadzv ) , COWJjHEBO,
ttdfMlsoe © 2®Bet yYdzj dz' 9, fzOdz ftetso jH
tt 3O dzilsp® dIBEA® ) &zO ' dgh

"wlskHjdsh Cd2 § OtedzOdsj dals”

dzd y B fMlsw s s0¢ & "t st dBOY "
SOd3j dagls, o' HH' dzj dzgdzv ), COWJjHEO,
., "t fsesHdls! Mlskhjdidsf: $q2 4§ Ot

NPT IO
wqc NWO.::,G I\)m—
TOO ™ o
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| OB stcOltedzO *tetsB SISO -~ 2

tdafve 17 mewL.ofzf 15[ ovel GQOGUEs L
DRIVE

LB © dzOB StOIStStedes’ tesBtslsd "~ 2 ttsL!
6j Odz' L OY' °~ L Bjtejy jXiitidzs OXSIT-W © Adfiistiz o O dzdzv
L & " Gagle p@) bk ydhd Lejtjyj ddzv
HOdzd 7 [z XMislsc®IMIs Hz@oogle Drive.

IS sdzOlIsd IsOC* L OoaHOdzdzY (o' Hf S8 ' H dats

1. 10Mssmikze Odzdz? " OB dzsdzke ¢ A OB tod yded 2 3
LBJted 4 dadaw 9 ' HW ' ' dz' Istc Gan@eaidBrive® Wt @ dipl j-dzls
WstedzOIls Oaxml. h bbb st Is BOLBad?2 ¢ dzOfy, HJ
Wo2dzze ' WOBtdudzd?2 By IstsH Hdzvw Mmise stej dedzw
LBjt" gOIsd HOdZ o yj?2 WO2dad
2. JdSstedmlstso 28 yd hopdsd ¢J[HJdOS e
dmilsj dsz  Jtetslsts ¢ sdzs 9 O didwts IS #5"dZD 19 ¢ i HWzOtc O
sC Odzr dzts gl iHsq IfOL .f 59 d dzdzO:

1T " Histeddgze Olsd 3 tc' o dgv 9 Oy dzd 9 s ls

IsteOdgW stedBOY" W, L BJtej>yjdada")

T toBjLrfjudlsd %' MmOy s g (1L

90ydzdoe " Mis! , IsjSCMlssej o' Hisddzj dzdz

1 Of tod € dzOH :

21.09.2023 13:02: 22 Nand' ils daa8 gPateTime i Otc O d3j Is
01/01202001/01/2023

21.09.202314:02106 ts O dzf ¥ St dBOY' W . 1 Bhbj 3 jdzts k& W 02 oz
21.09.202214:02:21 1B jtej y Jjdede". 1Bjtejyjdes o' HW' dz' s
aaaxml
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| OB stOIsBKdO3 s 5ls O

tdrtdasod ¥t fatof JatLaisrR AdBfwl v
(rredprovyrt rfc JSON)

[ 2 toj H 3] Is dats’ sB dzOMmis "' , WCO LOdzjYdl
tcj Odz' Lo Old ftes' €ls HdzW ttsBlsd L HOdz] ¢
les' €I BO' & Misdlsd:
T 9" HECtdllsw WO2dkkz Isdfkz JSON (ydtil
T Ludlskzeo Odzdzy ' dgV stedBOY" °~ L W 0O2 dzO;
1 ' LEOd& LOY' ¢ Mmfdmsi;
T HBHO9 Odzdz” ©® Gdzdzts j H/OG 2 d H Odzj dzdzw H Odzd

L

( HsH O9 Odzdzv
LBjtedJ dedaw

=a =4

H 9 Ot’ Odzls
T &' dg' sz 3

it Od LOYy"

/

tej HOG ko O dzdav YUjtedL

HES / o9doOdzsOy j dzdzv L W

B

) ;

/| Hiffjtt' Odk' LOY' ¢ HOd

Ctedljte' ~ fshHAE Lt NOYT !

zO0 jlOof*' Mmlse tstej dada”

thz ")t fescwOdz” () wl, Sktf,

¢ sted GdQo@B dagd iz tetsBSIsd L H Odzd A3
9" HSB O j dadz" 3.

(odL dZ2OYyo"‘ Is! mw
1 ¥ts
T HifMmMjte" Odz LOY' v HOded R ;
1oy

ltes' €I Ytsoddzi dz BRIsd tZMAM L B © dzts
Windows Forms Application JVEB-f tets* € Is L O i jtoj HdZ &

o d<¢ BOHOYJ &3
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UrI¢URY1RB 1 oo Its
191cu? v wof fovwsrfw td

yosur1L O 1. J[AOowsvwldIorv o frufrdf 1wc
CRrrr1? 1

vy B0 1. Jer 1 wiblesobtfwl 1ol o L4
ltf1atofovlodrrc

[edzvH, &0 ' f towfddon | Sdiasts dsdegdifd : f C
ftotsc tc O3z 9 Odada” o d o yj dadav dztisstd) datscalshis{on O dafs ts
ftosctcOdzlz o Odadaw

ldeydehd RO jtc' Odz HOdzisL dz®I3 dizd ts M) ditts dz ck
fOtOHdedBBd § s @OEARLIls PHadfa’ iz o Olsd tsMdeso dz'
ydSdzz 1w, Ld&OId IO k&' sd BEHEZO OIS H'
ftcjyinddas" 9, ftMmMdz HseodesMils® odC BstedMmlis O

] OBtstcOlstedzd?2 fOSIsdskzdz 1

JteeOdz L Oy 2 dz dsts dzd dzls d (S BdzlsOC Isdz
ftotso § HJ dedzv LWOERE A5z 9 O diglav] d3®©y ' dz€ d Zdisse d
tesB ' Is, oL f SHE WO |l OtsdzdOlstz®B iR iss M0 B
(30 FR&sd) dzOoyj dzdzv sOdmma]d stdfiigls OdgdEMtc Oy & o
fsBkHtsoad H' OctcOBTafwj Djagdemd SOse’ O
(Class Diagram)@ 0 r~ 9o . ) .

1 O9 H Odzdsf tcHOdE® & O dgdz? BEOIsj to' Odzlz

1 O HOdzdz" SAEHAEZ22IS] H' OGtcOd3lzcasdf tcj YyJ H
H' OGteOdilz) Hdzw OHA dz MsteOlBsKLO MdMmisj dqd

1 O HOdzdz" SAEZREZ22 IS H' OGtcOd3lzcasdf tcj YyJ H
H' OCteOdiz) Hdzv CstigdPildiso @Yy ®ol Mizts tetkis H PG |
fslswed.

1 OoHOdzdg" s LIteBB.dIsd H® OOz € dzOMm* o
fosHO)yE CoadlsC' o dzO fslswaed.

1 OoHOdzdW BREZHAEZ2 IS H' OGtcOdilzcasdf toj YyJ H
H' OGttOdiz) Hdzv OHB d MseOIstt® Mdmlisj d3d

1 OoHOdzdeY) SREZBEZ2d' OctcOdz 1 togaspd H J dzls
H' OCGteOddkz) Hddzv d' SOtw MmMdMmisj i3 f sdz' € dz' «
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1 OoHOdzdg" s L2tetBB.dIsd H' OctOd@Iz § dzOM' 9
fsdz Sz dz' €d.

1 O HOdzdzM sBEZHEZ22Is] H' OGtcOdikzcasdef toj Yyd H
H'  OcteOdisz) Hdzw odC dZOHOYO MdMmilsj d&dd onl ir

1 O HOdzdz" sBEZRE2 IS H' OGtcOd3kzcasef tej Yy j H
H' OGteOdikz) Hdzv MlskzHjdzlsO MmdMmisj &i3d onl i ne

1 O HOdd"s51L3teBB.dIsd H' OOz € zZOM' o
online dz©s yOdzdz" .

1 O HOdzdz"! sEEZHE2IS] H' OGtcOd3kzcasef tej Yyj H
H' OGttOdiz) Hdzv OHWB d2 MisOtsttd Mjtts " Mk

1 O HOdzdzM SEEZREZ22IS] H' OGtcOd3kzcasdef toj Yyd H
H' OGteOlBz) Hdw CttedfMmiskze OYUO L tsdzd® ¢ d
C' deslsj Olsts.

1 OoHOd"sLdtesBdIsd H® OOz € dzOMm"' o
¢S deslsj Olstcé .

1 O HOdzdz" sBlzHAEZ2Is] H' OGtcOd3lzcasdf tcj YyJ H
H' OCGttOdBz) Hdw ' dzHdo' HEOd dzsets 9 Ote' Odzl

1 Oo HOdzdtWtsBEZHAZ2 Is] H' OGOz € &zOM' o +
9 Otc' Odgls lis todiABE siE®Is slsd ~ 1.

10 dlsOdedzy Hts Isj d3d:

CS' dBsBHjd ydbls asets ydqsdzkz 1 d L dz
z2ts OC] TOLOHdGEeBRBO §BG6teOdilzo Odzdzy ?
CS¢' TOwOHdedd HtoscteOdlzo Odzdzy 1 d L
z2ts OC] 580" &ZbusOdzi (tsctcOdizo O dad
cS¢' ©mdssd' jdzjdsjdelsd tsBO' Clsdaets’
2t SOC ]| oOBdEE'OG Iz

z2ts OC] " oOofmEzdvyt w?

z2ts MYy dz desegts IsO ydd3z o  Hte' L dgv b Is fr
A2 O MEzdzw y' v ?

9. 28 OC] dBHEA d Mils! ?

10.zts sOC] ' ' tOtern " ydz fls: ?

11.¢c¢' odHd " teOten" yYydesimls® 1 d L dzO" Is§

1228 OS] Isdf' ' L Oy w?

13.2ts sOC§ j

1l4. 288 OS¢ L

15,25 sO¢§

16.1 O9 jH' s+ 9
Cd&z0fmkz, ®tBO

ONoU~LONE

| dzdzv 5O E M kst L

dtixlze

COffmzdwy' w2

gL ud

¢ 5O jSLjBRfdvekz ¢ dC
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17.265 OS] MYOHS ko Odzadzy ( dzOMdz' H o O dzd
18.265 kOC ] f(rd sl L dg?

1 O HOdzdz? Hdzv O dsts st 12 @apk o Oalslrvts Isdfj ¢
BOljtc' Oz 89 (ftetsydlsOlsd, o d o \jdols g dz'ts dat
ZOB stcOIststedzgsets L Odgv Islsw . l1teOCIsdydzsj L Of
ste' ‘' delstso Odese s BSHJ dzt 9 Odzdz” 1 & .

1 sBzHts9 ©O H' OcteOds UML (ftejyjH,jdals' o
tesBtslsd ~ 1. JJCtdeOdzdzy HEsRON dzt S5 L O9 H(

JL dzO2 ts d3dzj dzdzw L E diits o s¥dzO B 20 @ Kzis & tzts G

fOSIkdClkdkz -~ 1. d&v odCtdOdd &OBBkO
dj Sy 2dscts &0l o' Ot ‘L dal€teaciydz A8 €
dzj 5B R Hdzls ofMlsOdzso dlsd V2082u a |

https:/Nisualstudio.microsoft.com/downloads/

lted oMbOdes® dzf dzde'd d3gB 59 dzOMiIsizf dz' & 5 d3t

1 ASP.NET and web developmertt (zZv¥ HikzetsclisO M d3j f
HsdBOMN dz! sEts).L O HOdzdg? 3

1 NET Multy-platform App Ul development { dzv o d € ts dzO dzdz
zOB stc Ols tste dzd n teffsiBd3dlsm Is e Pto hlds@ s H 5 GO
L O9 H Qdzdzy 3

1 .NET desktop developmentH (dzw 9 d ¢ ts dz0O dzdaw H 5 d3C
L O9 HOQdzdzw 3

9 Data storage and processimg@z? Htekzesgts fMmj d3j MistsC
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https://visualstudio.microsoft.com/downloads/

VR [1? 2

v B0 2. [uw1 [l w 1Tt R1TARIR [ [rcrf 1o
Yt Jatofrrm o wruurf . fu1Jcr f{IJR UM

Jl edzw H, d3d Is @y dzdzy tc dietpdeze s 0 3 J dzdzv s6d
sMmdets o dzd - f s desde’ ° dAsHe’ G disiptss st &2y B O i3z ¢
sfMdzsodzdrn JjIsOf & SO BSHjdzi2 Mdbls’ aets
oL 2d3 dgdzgv &3 Myw dBsed UML o ydlkls' o tsd3k
9odH' ' &8 H' OGttOd3 UML.

ldouydoeh g BOkjt' Oz HOdSs’ s j &sq,
SROEOCktdL o Olsd s fydzts o dz' jkofq 5
SR OOSkjtedL zo Olsd Ghdse d' &sHjd& 4 ]
H' OctOdd UML (H' OctOdz ¢ d&of' o, f t
o dSstedmlsOdzdzn ) .

] OB tcOtstcdzd?2 2§ 6OC IS S 23

JitOys 9 Odzda™ fsBkHtsod H' OGteOdid ¢ dz
H' OctcOd3d f sMmdz' Hise dzsfyls (Sequence di ac
LOOHOddzr "1 (30 ro9.)

IOy 9 Odedav dzj Sy 2dese s B@BOIs J ' Odzlz
ZOB stcOIststedzse s OSSRz - 1.

1 GO dzdzy H dzv Y cBQk $H B dzO0 dziz

1 OoHOdzdetsBIz HEZ2Is] H' OGOz ¢ sMdz' HisS9
ftojyjHideslz: ¢Sbtste "1 OMOydts" &BO° Ho O
mdzj dzt dzgd y! S tsets His sd 90 ' LHO A

1 Oo HOdzdz" s BOYE 9 Olsd L EtcOR k9o Odadaw
Sequuencel ' OG te Oz SCHZOGE O BEZCIl as s) H dzw mdf
CodlsS" o dzO ftslswad.

1 O HOdZ'sSBXZHE2Is] H' OcttORRz f sfdz Hiso |
ftod yiHjdalslz: ¢Clsstc "1 Oy'-Is jdsOf jLoGOH@f fuzs Asc
w. w. dzO0 4Bdz0 2B x5

1 OoHOdzdz] SBY BOY® 9 Ols dO dzalz 3z tct@E ztB 5B dzj
Sequuencel ' OGO H' OctcOBE ¢ ZOM" o« ( Cl ass)

1 O HOdzdz'tsBXZHIZ2Is] H' OctcOdzz § sMmdz' His9
ftod yj Hd dzlskz: pClstste wW. u'ls z@g Isitstc duuolzO digj! difwis v
e Mstekz' Is! Mw dz2O@ Skt " [[¥I" HJ ' tHdd
9 HfBBo H!, s MCEZOHO' Is! MW L BHdsEs W
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1 OoHOdzdz' SBYf BOY® 9 Olsd L FtcOR k9o Odzadzw
Sequuencel ' OG tc O d3qd H' Octc OBz CdzOMm"' o (Cl as
dzO o y O dzdz" .

1 OoHOdzdztsB&LZHE2Is] H' OGOl §sMmd HEs9
ftej yjHJ dalsiz: pSClsste " PHMB di MswOlsE” H
"uddai s,  wzzegPylz SeEH QT Hoe O fyj OBzME0 21600
19: 00 o LOd "~ 1.

1 OoHOdzdzf s BOY® 9 Olsd L EtcOR 29 Odadzw
Sequencel * OGO H' OcteOdRRz ¢ dzOM" & ( Cl ass)

1 O HOdzdsBIZHIZ2 s H' OcteOBBE fsmd HBe
(Sequencet ' OGtcOBRE) Hdzw " dzHdo '  HEOd dzse s 9 O
T1.

1 OoHOdzdz' SBYf BOY® 9 Olsd L ZtcOR z9 Odadzw
Sequuencel ' OG tc O d3qd H' OctcOdikz CdzOMm"' o (Cl as
9 0tc" Odzgsz dzZOB st Olsstedets’™ tetsBBIsd ~ 1.

100 dlsOdzdz? HEs Isj d3q:

1. 1 jtoj d ydlsd L'k ouXafe OLfjdjmddz o dHd H'

2. 26 KOC] H' OctOBd MlsOd o ' H' Wd dats

3. 265 OC] H' OctOdBd Csdkfsdydils' o
ftedL dzOyJ dadgv ?

4. [fdh ' s’ Mish jdk flstolsy ' cOdtdd S ifsted
BSHj dzs 9 Odzdz” ) & .

50C' 3sHj dt5 ydfdsdl olsE L dzO' Isj ?

6258 SOC] Mmbklsdasfls' 2 o' Hdetsh j dzdg? UML ?

7265 OC] ftdS seHsddz -k lseysElss dz 0 dgGl
2 CtdStejlsdy ¢ &zOMmd?

8./]ROKLOCkjtedL o Olsd o' Hdash jdzdz? kL OGO
¢ ZOMO ] .

9./ ROKLOCIjtedL o Olsd o' Hdztsh jtoiefvs L @y " (
B CzOMOB] .

1028 kOGj H' OcteOdd ftojyjHjdls' o
sdCstedmlsso ks st fqw?

11.¢S' o' Hdzsh jdadz? 3" 3 OCbtwO®R] 2 fto]

12.0C' o' Hdzsh j dzdg" L Odzj y dzsfls® o5 3 4§ 6]

] Oo HOdzdz" HdzW O dsts ffst @ @aks o Owsiass Isdfj S
GOk jte' Odz 8 (fesydlsOlsd, odovydlsd tsfdat
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OB 5Ot dtscts L Oduisky. 1 ©0Skdydy L Of

Ste" ' dzlstso Odzets ¢ i tedsts HejOM¥dR( @ dzdgd Mls J d3
1 sBkHtSO O H' OctcOd UML (S dzoMm' o Is
dzOB stcOlstedsEsIsd -~ 1. 1 S tsdzOdedgy H RO dzt s
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CRCT 13
v BOf B8y [ I 1w Yot drRLSR
[ svr-ftwlrvuflorv L1l Ytl4tofvuvlidrrc

[edzvH, &0 ' f towfdd2on Sdiasts dsdedifd @ f C
sB Clstiits’ ‘' dzstso Odetse s fotaiyvehtc Osig de®alzdizf = f to
BsHj dzv 8@de@scts B Myj o ydbls' asdz ydso
mMdMmisj &3. 1 dSBtedmlsOdedzr dsso d UML, ¢ dzvH

Il doydoeh d BOIj " Odz HOdts’ Is j &3d ,
srOttOCIsjtedL 2o Olsd ts i dzts o dz' JIsofd |
SROOCIsjtedL o Olsd Ghdtledz sAsB@EASd rdzH
H' Oc¢teOdsqd UML (H'" Ot Odiskz ¢ &zOfm" 9, tt
odCsted MbOalzsdIlsd SO L OfEMmMisdlsd ftes Cls o

| OBstcOlstcdzd? ftcOCIsdSzdz 3

1 ZO2sdBMisets L " dzZlsictetseo Odzd 5 fJ
1 jtehd?2 s Cls o Visual Studi o
dMmls HB®ROMNd tSEts L O H Odzdgw (
Oy 9 Odzgdz? dzj Cy' 2dese s BOIsj 6 Odz

*

!~ G

te
©

—c

1 GO dzdz?y Hdzv tsfitcOyYs 9 Odedz? RBOIsj o' Odziz
1 O HOdzdat Is 9lis tel' Is ¢ fets’ CIsd, we! adot
Worl d!é LO hOBdsdodd CokFosnsApdicatop p!| i c a't
WPF Applicationls Net MAUI App.
1 O HOdzdzw 1. 2
1) 1dtsBr HdzB Mlsoattedlsd dtsod?2 sol uti on
2)  sHOILd dzse d?2 ftes’' €ls ConseldHej App
By dzdo ' Mis! eotHdIsd Yy’ dj udfhds, §°
siSMmls "1d e9jdd ydmds N".
3)  sHOIsd M j tsMegMaUIfAmpS dViedows o W ¢ sdikz

2O Westdk djtBR' Hds HSHOK] fidj HC
Codsftsdg) dols Cdgsf S, (td tOeqhad daip"
fso HB®BE] ddY L kjShissd "I1d o8 jdd

1 Oo HOdzdp] S BBted Misso z6 yd Vi sual Studi
h OB dzsdzsd3 Consol e Application.
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1 4 t8BR" Hdzts fMlse stedIsd C sdemsdz! dzd 2 i
hsdzO2 d3j dzh §j 4 € dzOfyd:

1) OB MistcOC Is dzd 2 CdzRHOdst udame O
(v HEPR)BMstcz sstetsd3 L f OOy stesdz * d3' W
fstesydzg 2 state, §ksd yded i3qd d34LSISHOo3cf
state HESH O Is! f" HteWHEC "Rel ax", R
OBfMlstcOCIsdeddz d3j ssHisdg St udy) .

2, 3Md C@E@odSt udent s© BadStudent,
Student (L Sodhbttzllsttesd L §OtO®R stets

CsdzemlstczCIstste Is © H S state HtsSH O "go
fitcjodL doOyjddd &kjlssHtsd Study () hts Hd
B IssHd) Re®Wd({te() Read (), Write() s ©
B3d ssHd Rel ax (), Relax(), Relax(), Rel

4) CdzOf; Group (1L OlstcdB EZIsOdBd dzOL 9
fMiskHnj dzls® o (List<Student>), Ctsdemistelz € I

BjlssHd AddStsdepn{ 84 0d &dztley Mm@ dals O)
EWHESS L dzOLoeftss ctekzfd O fjtejtcOntso (
GetFullinfo()-9 dH O ewHE L dOLet¥ ctkzfd, |
fskzHjdas' @ O 5 MsOEMO®B]) ,
JtecOdz Lo Olsd sy dzdoe ' Mils! o ezjfH Jlsdpdzy ¢
9dojHjddzgw ‘" deW stedzOYy' S ftots ded A .
ljtejdz € RBIBBH &8 O CdzOM' & dai * 9 dn

1 O HOdzdzw 2. 2.

1) slsotstedlsd detsed?2 ftsjSIls Console App

2) IsHOLd 9o (il dtsad?2 OBMIsteOS Isdzd
BkHEIS! :

CsdzmlstczCIstste, wWCd2 Hted2 BO' dzO

f Otc ©d3j Is tc Hositiol 8VorkkDay

BjlssHd : Call () ,-wvWriwpe@dde( HO

LO H'' My otesB Isdzd ¢ O fteslswEtsd

0 OBMlstcOCIsdzgd?2 BilssH Fill Wor kDay

3)  sHOLd dsead?2 ¢ kO Devel oper, M
wetsdiz BRzHEIS! :

O¢ O¢ O«

0 Cdmlstelz$ Issts, 9 fmw C tf Bltc Oakzgd Us dzO WD ‘s
we "t BLtesBdd ¢ "

0 fitjodL dOyd dzdzv B3 IssH O Fill Wc
fsmdz Hseades o dCdzd ¢ O Is+ Mw
WriteCode(), Call(), Relax(), WriteCode().
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1 () odSdzdeO' Is! Mw tcOdzH s Bdzlz
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O¢ O¢

5 1 Olscf 9 s’ Cls dseod?2 ¢ dzOMmm Team,

CodzmstlzCstste, wCd2 fted?2 B3O &O
ftcdo OlsdzO L 3 dedzO L fJjtejdz Stsds M
B3 sSsH HBHOO Odzgdzv dzso s ts MY " 9 tets
Bj ssH odo je@iiy ittt CsBOdHLE
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(dZOL 9O SCHBBOdH] CdeW stedzOy "t W
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O¢ O¢ O¢ O« T

Ox¢

6) [tecOdz Lo Olsd BtsySsfBOdgs ' Is @ ofj '] aladas B
HS Stdi3OdzH IsO ode jHj dzdzy ' de¥ ste 3Oy

1 O9 HOdzdzv 3.
1) wbbotste’' Is! fJtesjCls L O hOBdzsdegsdg Consc
2) rsHO2Isj dztse d? defr] Converter, wgd
0 OO stcd, h s sJ'Hl]’ts:a‘HG)*flsJ C Izt

' Hdztsh jdzdz® HB Gtedo dz

CodmMstckzS Isste, W q;> fted?2 30 dzO
decimal, IsO "dzg y' odz' L zs s+  Ots
3) 10k LE21Isj ftetse te OBz, wWCeO BEHJ b)
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Ox¢
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1 O HOdadeveo BHESlslz tsdz! dzgd 2 HESHOISBSE Test

C dzOfm vTeerslitoCa d L stc! BARBO

1 0f 2fls’
class TestOverl

{

public void DisplayOverload(int a)

{

le.WritelLine("DisplayOverload " + a);

}

public void DisplayOverload(string a)

{

nsole.WriteLine("DisplayOverload " + a);

}

public void DisplayOverload(string a, int b)

{

nsole.Writeline("DisplayOverload " + a + b);
}
}

class Progranm

{

static void Main(string[] )

{

2stOverload to = new TestOverload();

to.DisplayOverload(100);
to.DisplayOverload("aaa");
to.DisplayOverload("bbb", 2);
Console.ReadKey();
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1 O9 H Odrdisve HEdsIEENsdz! dz2d2 HBHOILBE Test
CkzOff Test Overload L HoBHRO djlstHOCE
2cEets. c¢€d?2 tjLkzd sOIs?

class TestOverload

{
public void DisplayOverload()
{
Console.Writeline("DisplayOverload void");
}
public int DisplayOverload()
{
Console.WritelLine("DisplayOverload int");
return 0;
}
}
class Program
{
static void Main(string[] args)
{
.f-‘i?i!‘.»"“:a'-.’q_f to = new Test( ‘.‘~'-":1‘..1d();
to.DisplayOverload();
int i = to.DisplayOverload();
Console.ReadKey();
}
}
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1 O9 HOdatldy o Bt sdz! dzd2 HBH OIS Test
CdzOMm TestOverload L HoatdBO dJIssH O L
cSd2 tjLikzd sOIs?

class TestOverload

{
static public void DisplayOverload(int i)
{
Console.WriteLine("DisplayOverload static int");
}
public void DisplayOverload(int i)
{
Console.WriteLine("DisplayOverload void int");
}
public void DisplayOverload(string a)
{
Console.WriteLine("DisplayOverload void string");
}
}
class Program
{
static void Main(string[] args)
{
TestOverload to = new TestOverload();
TestOverload.DisplayOverload(1);
to.DisplayOverload(1);
to.DisplayOverload("aaa");
Console.ReadKey();
}
}
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1 Oo HOdatldy o Tt tsdz! dzd2 HEBSH OIS Test
CdzOfmM Test Overl oad L d&j stsH OdBdsGcBi. s pclSady
toJLEd sOIs?

class TestOverload
{
public void DisplayOverload()
{
Console.WritelLine("DisplayOverload public");
}
protected void DisplayOverload()
{
Console.WriteLine("DisplayOverload protected");
}
}
class Program
{
static void Main(string[] args)
{
TestOverload to = new TestOverload();
to.DisplayOverload();
Console.ReadKey();
}
}
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1 O9 HOdatidy o BN tsdz' dzd2 HBSHOLBE Test
CdzOfmM Test Overload L d&jssHOdd Displ ay
teJLEd sOIs?

class Test
{
pub]ic void F:i-,;ul..\,-\‘:-_-w-‘,.-..J(int N string )
{
double = 1.1;
Cor e.WritelLine("DisplayOverload int a string a");
}
}
class Progran
i
static void Main(string[] )
{
ad to = new TestOverload();
to.DisplayOverload(1, "a");
e.ReadKey();
}
3
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of dzde O Is .

1 0 "HijdzZlsdW ' COIstste B3 IssH 2 o ff dzc
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1 Oo HOdzdz? dzO0 s ttOY¥ 9 Odzda”

1 O9 H Odzdzls o 5 & dslstzn s dz' dad 2

HSH OIlsts ¢

L d&OLesOdBd ClassA Cl assB, wQ
toj L zdz IsOIs?

class (]

{

}

class (1

{

public string str = "aaa";

public void Method1()

{
le.WriteLine("ClassB Methodl"™);
}
public void Method2()
{
e.WriteLine("ClassB Method2");
}
}
class Progran
{
static void Main(string[] )
{
lassA a = new ClassA();
a.Methodl();
nsole.ReadKey();
}
}

45

ff OH C Iz o O dzc

H S
fs5COL (



1 O HOBYs o sledIlsd SCtdftsd dzdd?2 HBHOIKS
LoOck &O L& dz o §jth @z ttwHSE. | Of izf

class ClassA : ClassB

{
}

class ClassB

{
public string str = "aaa";
public void Methodl()
{
Console.WritelLine("ClassB Methodl™);
}
public void Method2()
{
Console.WritelLine("ClassB Method2");
}
}
class Program
{
static void Main(string[] args)
{
ClassA a = new {-1‘]-2'1&(};
a.Method1();
Console.ReadKey();
}
}
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1 OoHOE S o s dlsd Ctdmtsdz dzd?2 HEBSH OlssE
1 O 2fMls* Is! 2@ . 19Jteds Is! o Ockz dzO
tcjLbEd sOI?

class ClassA : ClassB
{
public void Methodi()
{
System.Console.Writel i'ﬁe("classﬂ Melhcldl");
1
}
class Cla
{
public string str = "aaa";
public void Methodl()
{
Console.WriteLine("ClassB Methodl");
}
public void Method2()
{
Console.WriteLine{"ClassB Method2");
}
}
class Program
{
static void Main(string[] args)
!
ClassA a = new Cla l{)‘
a.Methodl();
Con l_H_Rl’f‘ddK.!‘,‘}'();
1
}
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cSd?2

public void

class
{
{
}

}

c¢d?

1 O9 H Olikedzizy ' Is
GjLbEd sOk?

Method1()

Write

base.Methodl();

1 Oo HOdzdEs o S d Isd

GjLEd lsOIs?

L &3 dzqd

ine("ClassA Methodl");

¢ sdzfy s dz' dzd 2

class (
{
public void Methodl()
{
le.WriteLine("ClassA Methodl");
}
}
class (
{
public string str = "aaa";
public void Method2()
{
teLine("ClassB Method2™);
}
}
class |
{
static void Main(string[] 35 )
{
b = new Cl ();
b.Method1();
( e.ReadKey();
}
}
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1 OoaHOdds o sikedlsd ¢ tsdeftsdz’ dzd 2

CCqd?2 tjLbd KOIs?

class ClassA : (ClassB, Class(

{
public void Methodl()
{
System.Console.Writeline("ClassA Methodl");
}
}

class ClassB

{
public string str = "aaa";
public void Method2()
{
System.Console.WriteLine("ClassB Method2");
}
}

class ClassC

{
public void Method3()
{
System.Console.WriteLine("ClassC Method3");
}
}
class Program
{
static void Main(string[] args)
{
ClassB b = new ClassB();
b.Method2();
Console.ReadKey();
}
il
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1 Oo HOdzdaVlsoIsBe.dIsd Cdzitsdz! dzgd?2 HBHOISESS
CCd?2 jLbEd kOk?

class ClassA : ClassB

{
public void Methodl()
{
System.Console.WriteLine("ClassA Methodl™);
}
}

fere

class ClassB : ClassC

{
public string str = "aaa";
public void Method2()
{
System.Console.WritelLine("ClassB Method2");
}
}

class ClassC : ClassA

{
public void Method3()
{
System.Console.WriteLine("ClassC Method3");
}
}
class Program
{
static void Main(string[] args)
{
ClassB b = new ClassB();
b.Method2();
Console.ReadKey();
}
3
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1 O HOdzdalsolste.dIsd S tsdefmtsdz! dgd?2 HESH OISt
CCd?2 jLbEd kOk?

class ClassA : ClassB

{
public void Methodl()
{
System.Console.WriteLine("ClassA Methodl");
}

class ClassB

; public string str = "aaa";
public void Method2()
{
System.Console.WritelLine("ClassB Method2");
}
}

class Program

{

static void Main(string[] args)
{
ClassB classB new ClassB8();

new ClassA();

ClassA classA

classA = (ClassA)classB;

ClassA ethod

. N
Console.ReadKey();
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1 O9 H Odadzf O daPosOffdzrs yj dz' o dse " CH#

1 d dzv 8 g BWIZCHdf 2 M Odz { tegltf §z& g H BOBUS] dz
fsojH" dz€ O, hs oddzd € O fted o d¢ tsdzOdzdz
oddzd S OIsd ydtedlL LB 2 E o90hsiiz CtH',
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(2O ted C d&zOH, CtSH, WwWCd2 dzj sy dzdets Jtej
Hivwedms L ydms MlsOdz 9 HBSHOIM By ] 9" H(

J . NET soadugvlssg' ‘ Cls,
System. Exception. Il ddgv Ists
ftosBdzy ©30. J ddzwlsts¢ fitejHO" Is!
dzfj tsBttsBdls! HBSHOIBS OB ftescteOBRBO dzj |

[ dzv € 5y dzts”’ ctezfd oddwilsSmsoadnms MdlEzO
weitsets LOBJ LY Jjykzelsy wsBEtsBSE MdlkzOY'™ 2

s EMfOHCESO
¢ Mot Is! f
v ocdtl |
G

W' O W Hiwedn odCdr yj d

Object
. Exception
[ 1
SystemException } ApplicationException

[ I 1

ExternalException ‘ t { NullReferenceException ‘
L

ComException | | 4 InvalidOperationException ‘

t ‘ ArgumentException ‘Tl ArgumentNullException |

—1 NullReferenceException . ArgumentOutofRangeExmptm‘

{ AccessViolationException |

53



1 Oo HOdzd@Is ols%e.' Is! Ctsdafsdy dzd2 HESHOLES:!
Cc¢d?2 twjLizdz sOI?
public static woid Main()

{
int x = @;
try

{
}

catch (ArithmeticException)

{

int y = 188 / x;

Console.WriteLine( "ArithmeticException™);

H

catch (Exception)

{

Console.Writeline("Exception™);

}
Console.ReadKey(true);
}
] Oo HOdzdWIs o2s0e.’ 5¢ S dzfsdz dzd?2 HEBHOKS
CSqd2 tjLbd Ok?
public static void Main()

{
int x = 9;
try
{
int y = 100 / x;
}
catch (Exception)
{
¥
catch (ArithmeticException)

{
h

Console.Writeline("Exception™);

Console.Writeline("ArithmeticException™);

Console.ReadKey(true);
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1O HOddzY CRABt' Is' Cditsd dd2 HBHOLS
CSd2 tjLbEzd OIk?
public static void Main()

{
try
{
int[] numbers = new int[4];
numbers[7] = 9; // IndexOutOfRangeException
int x = 5;
int y = x / ©; // DivideByZeroException
Console.Writeline($"Pesynvtat: {y}");
}
catch (DivideByZeroException)
{
Console.Writeline("DivideByZeroException");
¥
catch (IndexOutOfRangeException)
{
Console.Writeline("IndexOutOfRangeException™);
i
Console.ReadKey(true);
}
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1 Oo HOdzdzy CREGEdzigtsdz dzd 2 HBHOKS. 10
CCd2 tjLkzd kOI?
public static void Main()

{
try
object obj = "you";
int num = (int)obj; // InvalidCastException
Console.WritelLine($"PesynsTar: {num}");
}
catch (DivideByZeroException)
{
Console.WritelLine("DivideByZeroException™);
}
catch (IndexOutOfRangeException)
{
Console.WritelLine("IndexOutOfRangeException”);
}
Console.ReadKey(true);
}

1 O9HOdzdz" CRBBts5t6" Is! Coditsdz! dzgd2 HBHOIS
CSd2 tjLbd Ok?
public static void Main()

i

try

{
object obj = "you";
int num = (int)obj; // InvalidCastException
Console.WriteLine($"Pesynvtar: {num}");

¥

catch (DivideByZeroException)

{
Console.WriteLine("DivideByZeroException");

)

catch (IndexOutOfRangeException)

{
Console.WriteLine("IndexOutOfRangeException”);

by

catch (Exception ex)

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

¥

Console.ReadKey(true);

}
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| Oo HOdzdz? CReSte' 5! Cdefsdz dzd2 HEHOIS
CSd2 ©jLbkd sOk?
public static woid Main()

{
Console.QutputEncoding = Encoding.UTFE;

try

{
int x = 5;
inty = x / @;
Console.WriteLine("Pesynerat: {@8}", ¥);

}

catch

{

}
finally

{
}

Console.WriteLine("3asepwenna nporpamu™);

Console.WriteLine("Buxmouennal™);

Console.Writeline("Bnok fTinally™});

Console.ReadKey(true);
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cSd?2
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public static void Main()

{

Console.OutputEncoding = Encoding.UTF8;
int x = 1;

¢ 5 dzf ts cds ‘ddg 2

int y = 0;
try
{
int result = x / y;
catch (DivideByZeroException) when (y == @ && x == 0)
{
Console.WriteLine("y Ta x ne nosunni 6yTw @ ogHouacHo");
}

catch (DivideByZeroException ex)

{

Console.WriteLine(ex.Message);

¥
finally
{
Console.WritelLine("bnok finally™);
¥

Console.WritelLine("3asepwenHa nporpamu™

Console.ReadKey(true);
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1 OoHOddy CRSste’ 5! € tsdzitsdz dzd 2

cSd?2

CjLEd lsOIs?

public static void Main()

{

Console.OutputEncoding = Encoding.UTF8;
int x = 03
e

inty = 0;
try
{
int result = x / y;
}
catch (DivideByZeroException) when (y == 0 & x == 0)

{

Console.Writeline("y Ta x ne nosunni 6yTw @ ogHowacHo");

}
catch (DivideByZeroException ex)
{
Console.WritelLine(ex.Message);
}
finally
{
Console.Writeline("Bbnok finally");
}

Console.WriteLine("3asepuwenHs nporpamu™);

Console.ReadKey(true);
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1 OoHOdzdz? CRIGtE' 5! Sodfsde dd?2 HEHOIS
CSqd2 tjLbd! kOk?

class StudentException : ArgumentException

{

ﬁublﬁc int value { get; }
;ublic”stud:ntEchption(string message, int val)
: base(message)
{ value = val; }
}
;1ass Student

{

public string Name { get; set; }
private int score;
public int Score
{
get { return score; }
set

if (value < 20)

throw new StudentException("3 6anom <20 negonyck go icnuty”, value);
else

score = value;

class ExceptionTestClass

{

public static void Main()
{

Console.OutputEncoding = Encoding.UTF8;
try
{

Student st = new Student { Name = “"Ivan”, Score = 10 };

catch (StudentException ex)

{
Console.Writeline($"Momunka: {ex.Message}");
Console.WritelLine($"KinbkicTe 6anis: {ex.Value}”);

¥

Console.ReadKey(true);
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1 0o HOMhEY CR856" Is! SCodhtsd dd2 HEHOIS
CSd2 tlPkd kO

static void Main(string[] =rgs)

{
Consoles.OutputEncoding = Encoding.UTFS;
try
{
TestClass.Methodl();
catch (DivideByZeroException ex)
{
Console.writeLine(S"Catch & Main : {ex.Massage)”);
}
finally
Consols.Writeline( 8nox finally = Main™);
}
Console.writeline(“Koweu MeToss Main™);
Console.Read();
}

rarca
I$ TestClass

1 eterenia
public static void Methodi()
{
try
method2();
}
catch (IndsxDutOFfRangeException ex)
{
Console. writetine($"Catch & Methodl : {ex.Message)}”);
}
finally
{
Console.writeline("8nok finally s Methodl™);
}
Consols.Writeline("Koseu MeTosa Methodl”);
}
static void mMethod2()
{
try
{
int x = B;
inty=x/8@;
}
finally
{
Console.writeline("Snox finally & Method2”™);
}
Console.Writeline("Koweu meTozs Method2”™);
}
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https://docs.microsoft.com/uka/visualstudio/install/installisuak
studio?view=vs2022

1 O Odzls Oy dIsd Vi sual Studi o 2022 9 to
s¥ " oy 2 dztS dps:/MmigualdEudio. microsoftom/

} " fmpdzv L OfEMSE Visual Studio od ¢4
o' Cdets. I " Cdes LOYEMSE HBY SRBOECO hodHh |
HiSL 9 tsdzw & [s Cztsdzz o OlIsd OBts oadlkwelsd CBH
o' h jdedew, Mmlsoattedlsd dztso dd O CCzls L O BYED 2
CBHE.

Visual Studio 2022

Open recent Get started

| ,oH Clone a repository

Be

Get code from an online repository like GitHub or
Azure DevOps

ﬁf' Open a project or solution

Open 2 local Visual Studio project or sin file

5 Open a local folder

Navigate and edit code within any folder

Create a new project
Choose a project template with code scaffolding
to get started

ntinue without code

[ dzw fMilse stcj dadzv dsotsegts Htes' Sk dzO &
dlsotstcdlsd ftets* €Is (Create anew project
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https://docs.microsoft.com/uk-ua/visualstudio/install/install-visual-studio?view=vs-2022
https://docs.microsoft.com/uk-ua/visualstudio/install/install-visual-studio?view=vs-2022
https://visualstudio.microsoft.com/

Get started

¥
= Clone or check out code

Get code from an online repository like GitHub
or Azure DevOps

"@ Open a project or solution

Open a local Visual Studio project or .sin file

- Open a local folder

Navigate and edit code within any folder

"@ Create a new project
Choose a project template with code scaffolding

1o get started

Continue without code =

] " HCtedo O' s MW H' Odzsetseo j o' Cdats L L (
dz' sz di3sy dzO@ o S tsdzOIsd Hfsh 2C, W' dzr Iste
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q_‘
:
g
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Create a new project I »-

Recent project templates

Configure your new project

Class Library (NET Standard) ¢

1 " fMdzv 9" HCtdllsw Vi sual Studi o d&tsy
dzj oz ' f Odzj dz' " dzmstelz d3j dzls o ' ftotsml
Cdzemlstez g dzls' 9 ftedCt' fdzjdzg s dzf @' 2 ¢ {
9 jtendz 2 2 tedsE sQOfslodrdzls! Mw § Odej dz2 heodHE
BwBjdzs, O IsOCtsY MIsOdzH OtelsdzO f Odzj dz¢ ' dzfls te
esLlsONsoalz' s Mw 1 YOS sa O MmMtste' dzf O. s
ftes' €I, dz2© ~° & My' BEHEI! 9"  HBEBtLOY Ok
mls g sitetz’ ftosctcORd od BLERHjI] ftsetsHdIlsd
Y4 dzsteOdz! dz' 2 BB dzOMIs”

65



fle  Edit View Project Buld Debug Tet  seon. P Casayz  — O 0 X
Analyze Tools Extensions Window Help

O B-2 ML =& -| Debug - AnyCPU - LibfEl 8 Lveshae &

S

[ Classlcs ® X
] -
- [c#] ClassLibrary2
8 1
g ation Ex Ctr P -
3 ? -
» 3 - namespace ClassLibrary2 z Solution ‘ClassLibrary2” (1 of 1 project)
E 4 { 4 [c¥] ClassLibrary2
g § P @ Dependencies
= 5 = public class Classl P o* Clasics
s { —

7 }

Solution Explorer

Properties

- | @ 0Emors || A 0Wamings

* Code Description Project

W) Start Page - Microsoft Visual Studio IR Quick Launch (Ctri+ Q) PSS
File Edit View Projet Debug Team Tools Test Analyze Window Help signin
[-Lud =Qs] > Attach. - | g |

StartPage © X Solution Explorer ¥ & X

4 General

meemouse | Get Started Open

controls in this group. Get code from a remote vers
Drag 3n item onto this control system of open
textto add it to the something on your local driv,
toolbox &
Checkout from;

€ Visual Studio Team Serv
© Gitdub

2] Open Project / Solution
€. Open Folder

% Open Website

Recent

This month New project

£ ClassLibrary2:sin

Teamn Expi

[y d20 LB dlsd HSHOIsC 59" dzOdzOh Iskz o
2O ted C d&ZOH, L 3" dzdlsd o tjHOCIte' dzOC tej f
LO Hfh@tsetst H' Odzce o tziztslsg e dz0Odds P& @ a3 4
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f
g
)
)

JicjHtsadh O
OO Iste’ 9,

HESBtOY OlsdMmw.
"HisBtoOY Odzd fpw

Tools Window

o]

4
m @

-

| %

Test  Analyze

Extensions and Updates...

Android

i0S

Archive Manager...
Xamarin Account...
Connect to Database...
Connect to Server...
SQL Server

Web Code Analysis

Code Snippets Manager...

Choose Toolbox ltems...
NuGet Package Manager
Node,js Toals

Create GUID

Error Lookup

Spy++

WCF Service Configuration Editor

External Tools...
Import and Export Settin
Customize...

Options...

gs...

tetsL tetsB € d .
HiwEe ™  Jdzj d3j dzls(

Help

Ctrl+K, Ctrl+B

Options

‘ Eear(h Options (Ctrl+E)

Al

4 Environment
General
AutoRecover
Documents
Extensions and Updates
Find and Replace
Fonts and Colors
Import and Export Settings
International Settings
Keyboard
Notifications
Quick Launch
Startup
Synchronized Settings
Tabs and Windows
Task List
Web Browser

P Projects and Solutions

I> Source Control

Visual experience
Color theme Blue v

Apply title case styling to menu bar

Automatically adjust visual experience based on client performance
Enable rich client visual experience
Use hardware graphics acceleration if available

Visual Studio is currently using hardware-accelerated rendering. The visual
experience settings automatically change based on system capabilities.

items shown in Window menu

items shown in recently used files list
Show status bar
Close button affects active tool window only

[[] Auto Hide button affects active tool window only

Cancel

1 Odzj ¥ dzts

9
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) ted Mo stej dadz
fes' Cls

flso sty * s fMw

LOMlssmMkdzC &2 o
o M j dadzv .

P_‘J Start Page - Microsoft Visual Studio Y &
File | Edit View Project Debug Team Tools Test Analyze Window Help
New P B Project.. Ctrl+Shift+N
Open * B Wwebsite.. Shift+Alt+N
©  start Page 1 File.. Cirl+N
Close Project From Existing Code...
Close Solution
Save Selected ltems Ctrl+S a rted OpEI
Save Selected ltems As... Get code
control sy
IH“ Save All Ctrl+Shift+S ? Check out coding tutorials and somethir;
Source Control > Checkout
Page Setup.. rameworks, languages, and o Visu
Print... Ctrl+P
TS e repo and backlog for your project
Recent Files N get started with cloud services
Recent Projects and Solutions » fend and customize the IDE m Ope
E Gt Alt+F4 & Ope

s sYOlSCk Mo sted Bt ¢ t5dzyts dz

Create a new project

Recent project templates

Bi Console App o
i Python Application Python
B ASP.NET Core Web App o
5 éz:.tr:noeuregmewehnpp (Model-View-
K] ASP.NET Core Empty c#
X7 ASP.NET Core Empty F#

Search for templates (Alt+S)

- Allplatforms - Allprojecttypes

Console App

A project for creating a command-line application that can run on .NET Core on
Windows, Linux and macOS

C#  linux  mac0S  Windows  Console

ASP.NET Core Web App
A project template for creating an ASP.NET Core application with example ASP.NET
Razor Pages content.

C#  linux  macOS  Windows  Cloud  Service  Web

Blazor WebAssembly App

A project template for creating a Blazor app that runs on WebAssembly and is
optionally hosted by an ASP.NET Core app. This template can be used for web apps
with rich dynamic user interfaces (Uls).

C#  linux  macdS  Windows  Cloud  Web

* Class Library

A project for creating a class library that targets NET Standard or .NET Core

C#  Android  Linux  macOS  Windows Library

Azure Functions
Atemplate to create an Azure Function project.

Cc#  Azre  Cloud

68

Clear all

Ms

Vi s u



Configure your new project

Lnue  mac0s  Windows  Consele

Console App (NET Core) ¢

Project name

‘ ConsoleApp2

Location

‘ CAUsers\userSource\Repos

Solution

‘ Create new solution

Solution name @

Place solution and project in the same directory

View Gt Project Buld Debug Tet Analye Tools [Extemsions Window Help  Sexrch(Cti-Q) Pl oweed AQ@ -
~ Q'+ Debug -~ AnyCPU - P ConsoleApp23 ~ [> B WA =% R =
2‘ - o
2 z ;] T+
2 1 | V7 see https://ak; for more o i R
3 2 Console.riteLine(*Hello, World!"); e IS,
3 £33 Solution ‘ConsoleApp23' (1 of 1 project)

g 4 5] ConsoloApp23
g b 6 Dependencies

= Program.cs

Solution Explorer Gt Changes
~  Properties
100% - & @ Nolssues found ¥~ 1 Rl SEC CRIF

Output
‘Show output from: _ Package Manages -

Tine Elapsed: 08:00:00.4344998 B
-« Finizhed = s

Package Manager Console  Error List .. | Output

v ¥x

v ex
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100 kfmisddks ( F5) :

” File Edit View Git Project Build Debug Test Analyze Tools _Extensions = Window Help

@®© - i - &2 - ¢ - Debug ~ AnyCPU - P ConsoleApp23 -§[> - BB B
@
:‘T‘ [ ConsoleApp23 ~ -
° 1 | // See https://aka.ms/new-console-template for more information
% 2 Console.WriteLine("Hello, World!");

3

3
o
T
2

OBts IsO¢

-
| = B ConsoleProject! - Microsoft Visual Studio

T | FlE EDT VIEW PROJECT  BULD @ T
Windows vt
Graphics »

P Start Debugging F5 | I~

P Start Without Debugging Ctrl+F5

B Start Performance Analysis Alt+F2 o

W] Start Performance Analysis Paused Ctrl-Alt+F2
JavaScript Analysis ' g

& Attach to Process... .
Exceptions. Ctrl+D, E e

G Steplnto F11

G Step Over F10 a
Toggle Breakpoint f
New Breakpoint , ';g
IntelliTrace ,
Import DataTips ...

Options and Settings...
[#] consoleProject1 Properties..

] jLbkzd Ok’ shkttdB0' &i:

Hello warldl!!

14n02, d&d HsfEmisdddmnw §sSdddst:
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3 = = for more information

E1// See https://aka.ms/new-console-template

’rogram.cs & X
] ConsoleApp23 -
X
2
3 //eipcyTHi zakpuBakyi nanku
4 Console.WriteLine("Hello, World!);
5
6
7 // HeoronoweHa 3mMiHHa
8 L=l
9 Console.Readkey();
10
116"

0% - &

Q4 A0 T 3 ¥~

4

4 Ln: 11

~ %  Solution

23
+

v
Ch:1 SPC  CRLF

-

Search St
FR Sol
4 =

[

Solution

Propertie

Entire Solution

~ | € 4Errors A 0Warnings| (i ] 0 Messages

Build + IntelliSense

' Code

0000

UtsH

f sdi3q (2§ $Ho

Description

CS1010  Newline in constant
CS1003  Syntax error, ',' expected
CS1026 ) expected

CS0103

W HISE) ¢

Error List
Entire Solution
Search Error List
* Code

€ csi010
€ cs1003
€ Cs1026

€ cso103

dzd o

Project

ConsoleApp23
ConsoleApp23
ConsoleApp23

The name 'i' does not exist in the current context  ConsoleApp23

' Utecg th 1o & sia®aiafiz

File

Program.cs
Program.cs
Program.cs
Program.cs

Line Suppres:

4

4
8
8

Active
Active
Active
Active

OBtsls & dedfO 'L BY £ 7S b

dz@'s ' M§ Duzptgital’ dptsizdp?

A | Q 4 Errors. | ! 0Warnings ‘ O 0Messages | Xy ‘ Build + IntelliSense -

Description Project
Newline in constant ConsoleApp2
Syntax error, ', expected ConsoleApp2
) expected ConsoleApp2
The name ‘i does not

exist in the current ConsoleApp2
context

File
Program.cs
Program.cs
Program.cs

Program.cs

Line Suppression St...

13 Active
13 Active
15 Active
15 Active

o x

e
Y

ldfwcOodds §jtehz fodddStk SO L dssk

sted BO' Bs 5o Hisddzj dzdzw

ftots

Hiek Gk 1 tsds



| ConsoleApp23 - - - %
1 =1// See https://aka.ms/new-console-template for more information =
- | Search!
3 ‘L//BincyTHi 3aKpuBawyi nanku i
Lz@’ Console.WriteLine("Hello, WOx‘ld!"D; 4 &
5 b
6 (]
7 // HeoronoweHa 3MiHHa
8 i=1;
9 Console.ReadKey();
10
11
Solutior
e - % Properti
0% ~& D1 Ao T 3 ¥~ 4 » Ln:4 Ch:34 SPC CRLF
‘rror List : S e e s
Entire Solution - [9 1 Error | |A 0 Warnings | © 0Messages Build + IntelliSense -
“ Code  Description Project File Line Suppre
@ CS0103 The name 'i' does not exist in the current context ~ ConsoleApp23  Program.cs 8 Active

IdfwOe ddits ts§ dMOded d3 dad » WJ J dafimtats 5. [ s
ftots dzaj o S stedMmlsOdelz L d3' dadzlz :
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sProgram.cs® 1 X ~ % Solution Ex|
+

[ ConsoleApp23 - - - F o
1 =1// See https://aka.ms/new-console-template for more information a
t 2 | Search Solu
g 3 | //BipcyTHi 3akpuBakyi nanku fR Soluti
1 y Console.WriteLine("Hello, World!"); 4 [ Co
5 b E
6 b cu
7 // weoronowexa 3MiHHa
8@ dint i = 1;
9 Console.ReadKey();
10
11
£ Solution Ex|
- i Properties
100% ~ & Do T+ 3 ¥~ 4 » Ln:8 Ch:5 SPC CRLF
Error List
Entire Solution ~ | 0Erors | | A 1Warning | @ 0 of 1 Message Build + IntelliSense v
r ™ Code  Description Project File Line Suppressio
A CS0219  The variable 'i' is assigned but its value is never used ConsoleApp23  Program.cs 8 Active

CShs foRddzSd StdRf' d"y' ® HEfsROCO
wse' yded 3 i3 dzS Ok Hjhts MS d&zOHd hj .
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=1// See hitps://aka.ms/new-console-template

mlstatic int Double(int x)
{

return x * x;

}

// HeoronomweHa 3MiHHA
int x = 10;

int y = 15;

X = Double(x);

X = x [/ Cy—18);
Console.WriteLine(x.ToString());
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) SBEHE® Bt t6' " jdedey (SR dzsS  dzj BO° )
Edit View Git Project Build Debug Test Analyze Tools Extensions

[l Build Solution Ctrl+ Shift+B
i = - Rebuild Solution
Clean Solution
m.cs R X 3 z
Run Code Analysis on Solution Alt+F11
1soleApp23 v
1 |=// See https://a & Build ConsoleApp23 Ctrl+B
2 Rebuild ConsoleApp23
3 Clean ConsoleApp23
4
- Pack ConsoleApp23
6 =istatic int Doubl & Publish Selection
2 { Batch Build...
8 return x * x
9 } Configuration Manager...
10
11
12 // HeoronoweHa 3MiHHA
13 int x = 10;
1

led LOfEMCE dz0 o dS tdzOcdede kO B § td
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[&#] ConsoleApp23 - -
3 1 El// See https://aka.ms/new-console-template for more inform
2
3
4
5
6 Eistatic int Double(int x)
7 {
8 return x x* x;
9 }
10
11
12 // Heoronowera 3MiHHa
13 int x = 10;
14
15 int y = 15;
16 X = Double(x);
D 179) x=x/(y-15); @
18 Console.WriteLine(y ToStrina()):
19 Exception Unhandled X
; (; System.DivideByZeroException: ‘Attempted to divide by zero.'

View Details | Copy Details | Start Live Share session...

b Exception Settings

dlsOdzOMmMY (B i®9 dMj ttsLtesBECd oL Wd
Mied, "B od Ld@secdzd fijtejcdwdsklsd * da¥ st
odL dzOydlilsd °° HY J t6 dzts. U tBjHOSCIsStE' ¢ 1
eWHESE CBHE, 9 vwitdhk MOdkzOMw § tsdid dzC 0.

10Loalz fsdi3dddz¢ d dEtsy 20  s@OWYEHdsEH @& ° ¢ @RE
1d3Ud ' H LOCdEsSoStsd L ZORBH]! Mw ¢ df

Exception Unhandled P X

System.DivideByZeroException: "Attempted to divide by zero.'

View Details | Copy Details | Start Live Share session...

b Exception Settings
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l HOdmsBz oadfOHSCE fttsBdzg BO ftetsMmilsO
LOoHOdzdzg" HEtsHOId HjtejH o©dCtsdzOdadz” d@3 € tSH
Histe'

L&' dzdzO k& dzj pdzk OO 15) .
|2 01 File Edit View Git Project Build Debug Test Analyze Tools Extensions Windi

p H-e2BAE Y- Debug ~ AnyCPU -~ P ConsoleApp3 ~ [>

Qm [c#] ConsoleApp3 - -
E; 1 // See https://aka.ms/new-console-template for more information
3 2 -static int Double(int x)
t 2 {
g :
3 B return x * x;
o 5 }
o D
s -
t 7 int x = 10;
8 int y = 15;
9 —if(y == 15)
10 {
11 Console.WriteLine("3mMiHHa y He noBuHHa 6yTu 15");
12 y = 16;
1 }

x = Double(x);
16 x=x/ (y - 15);
17 Console.WriteLine(x.ToString());

Microsoft Visual Studio Debug Console

/ He noBuHHa b6yTm 15

source\reposi\ConsoleApp3\ConsoleApp3\bin\Debug\net6.08\Consol

the console when debugging stops, enable Tools->Opti

window . . .

Il sdsddzC 2z HOdzy S5 daf oLJQodasOHUS| ISt OC 1 Hzg ¢
odifoOHSCd, Ctodzd bt Bdzs ftets2lsd fesctcO
E fshEC0On oatcOLdEZdotsets &3 Myw, wCJj fHdL ¢

sfftesB 2’ B ftes2Isd ftesctcOislz fsCtets§

ftescteOBE CsC LO CosCd fEsbd BOldL
o' O IMY L O &OhlkdS ok, o Isdz udf
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z02 yoOMmils* h j LOLHOdzj ¢ H! odL dz0Oy0O*‘ Is! mw
ftosOdzOdz' L o Ols( .

[ &z Issets, htsB dOZOGCEBHYj ddg? ftotsetcOC
ftsoddzdz®@ BlEIsd LOfEMNjdzO o tojy duss 2O &
1 Olsd mdzj dzdzv C dzOo " h° F5 (Start Debug
BOXZOGHY o Odz! desdsz ey dd3' . =ztB L Of fls
ROZOGEBHY j dedzv, Y Blste’ Bdes deOlsdmdelzlsd Ct r |
]l " HfBo HdZ HkdCIsd oz dzv By 2O L dzO2Isd ¢

Build | Debug | Data Tools Window Help

= Windows >
Start Debugging FS
sign] | Start Without Debugging  Ctrl+F5
Exceptions... Ctrl+D, E
SE  Steplnto F11
ss 7o (| Step Over F10
Toggle Breakpoint F9

Debug | Start DebuggingL Of fplsdilsd o tjy dd’ dzOdzC

Debug | Start Without Debugging. Of Efmisdisd o tj 3 d &'

BJL Mmydzdesmls' dzOdzOG tsH Y J§ dzdzv .

1 sfifsQoddis ssySd fjtojtcdo Odede? o ff tslste

vy o0 fitcipdolOEz O o CtsH'  fdmsls ¢ to O dzd
wWets' odStdzOdzdzy fescteORBd BEH] fjtejtco O
mMjtejHtsadhz tosLtotsB C (.

1 d By JIsd fMlseo tstes © Ols g stsyS d Lzt d
Hise " dz! desdse &' iy ftesctcOdBBd HJ ‘ CtsH
9 d ¢ 5 dzO dzdzv .
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ConsoleApp23 -

1 // See https://aka.ms/new-console-template for mor¢

Fistatic int Double(int x)
{

& peturn x * x;

}

// HeoronoweHa 3MiHHa
int x = 10;

©) int y = 15;
13 if(y == 15)
HNOABIHHE x = pouble(x);
HaTUCKAagHu = x / (y - 15);
16 Console.WriteLine(x.ToString());
17

d | fd b
VO H OV OO0 EWN

13
N

[ dzv Milse stej dedzy IstsySddd 2 Jde"jHRHE s : dzO

-1 Ol d fifds’ s

-1 dBj to' IsDebudgliTdzgle Breakpoint

-r o'y’ CdzOydz' Is &ZzO0 Mmikzy y' ' e ts
sjSMmlsz £ o' Cdz wJHOSCIBSBLO ¢

1 Oaftetslsd twHCO dz0 fmdzkzy
L' wedldmw yj telddpots &0l <0, "
cShts Pj ©OL MiftesBlkzo Olsd f§ s
’ BkH] LdWlIsts.

Cé¢his bsySk dz0 fobssydsddz tvHCE 9MisO
MlsOdzz MjtjHtsadh O tesLtesBCd L' woadlsdmw ¢

skkls it I

Y
s

y' M et
#

kOodlsd IstsyC

Error List | Output = Test Res

A breakpoint could not be inserted at this location.
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v09C B dOZOEtSHYE' @3t dBIsBH L MOBSE
Cztemiste dzO W HESS L ' dBBjdzj 3 @BilssHE * dzOk

fescteO®E. uvtySlk Lk ddCd XssEms) dals, 0 oddse
YoM odCsdzOdedzy f tetscts O3 .

1 1 // See NITps://akKa.ms/new—console-template +or more into

2

3 -istatic int Double(int x)

4 {

5 return x * x;

6 }

7

8 S
o - | ErEEm

10

11 int y = 15;

12 if(y == 15)

13 x = Double(x);

14 x =x / (y - 15);

15 Console.WriteLine(x.ToString());

16

17

18 [

1 Of 2fMmls’ Is+ ftlesctcOREzd dzdu O s WeSlz dgdlz f o
MjtejHutsodh j toLtesBSd fjtjatsfdls: doO f
5§ jtcOlsste, wCd2 &BsydO odStsdOld domkky
( dzOL 9 j dzgts 7y syt k CktomMtosd fcsCtosC 8o B¢
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" Program.cs & X - %
[#] ConsoleApp23 - - - %
1 // See https://aka.ms/new-console-template for more information -
2
3 Fistatic int Double(int x)
4 {
5 return x * x;
6 L} -
¥
8
(=) 97| int x = 19;]
10
11 int y = 15;
12 if(y == 15)
13 x = Double(x);
14 x =%/ Cy—16);
15 Console.WriteLine(x.ToString());
16
17
18
o
100% ~ & @ No issues found R ] » Ln:9 Ch:1 SPC CRLF
!
§ New~ X ’(6 ® G = I[E ShowColumns~  Search: ~ In Column
Name Labels Condition Hit Count
----- vl ] Program.cs, line 9 character 1 break always (currently 1)

sktemste oSS tsotsets o d¢ tsdOsgdgvj teL Iz 1
Arttyj i3t fsyOlsd IsjMmiskzeo Odegde? CtsHLE. 10 f
dzO dzOG tsH Y j dadz™ :

RO L el &

A" CBOdHd OCty sy dz® L dz02Isd o 3
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d Debug Test Analyze Tools Extensions Window

Windows ’
Graphics ’
P Continue F5
B Stop Debugging Shift+F5
A= X Detach All
) Terminate All
(D Restart Ctrl+Shift+F5
Cﬁ Apply Code Changes Alt+F10
D@ Performance Profiler... Alt+F2
D@ Relaunch Performance Profiler Shift+Alt+F2
Launch Python Profiling...
°o Attach to Process... Ctrl+Alt+P
Other Debug Targets 4
b Step Into F11
tp- o Step Over F10
T StepoOut Shift+F11
69 QuickWatch... Shift+F9

Continue (F5)-f tesHtso Yy dilsd o d$ tsdzOdede ff tots@ toC

Stop debugging (Shift+F5) L 2§ d dzd Isd dzOdzOG tsH Y j dzdzV .
Lz ddzd Is' mww ' e us@aRdfizdz | ¢ sSdz0dzdzy § eSG 16
s 2 IItsyy' , ZO w¢'2 LOLOL L dzOR sH d Is 0
Ctstej € Is dats;

Restart (Ctrl+Shift+F5) - jtoj L Of EfisdIlsd f tetse tc OBk
ftesctcOBBd BEZH] §jtcjtco Odels;

StepInto (F11)-9 d S 5dzOIsd yj tcc 58 R X [ tlzgizts Gls 5 tc €
BjlssHEZ. ¢cChts yi BiltsH, s fjtej2ilsd o
RZOZOGBHY j dedz? . | Of tcdC dzOH, X CES] g H (O}
s, Skttt fsltocCsotsets odS sfzPlztu j tc.
od L&@BYJI] dO&zOetsHdIlsd yj2 d&BIIstsH;

Step Over (F10)-9 d S sdzOIsd vyJjteetsod?2 Y JjtcOlstst
sts o9  dz BEH] fYteodz Mist odCtcdzOdzd?2, IssBIst
ofmMjtej Hddze 3 stsH Iz;
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Step out (Shift+F11)-9 d2Isd L djIstsH Iz. cS¢hts od
a3 IssH  °  dzOIlsdmdai Isj y¥ € dastlf CL°, delps  d3g Ishis
fsCtosCsotsets o9 ditsdzOdedz" o9d2Hj L BjIstsHLE
ewHCE ' Mdzy odCdzdSlz HOdBSE diBjlstsHiz. 1 ¢
HJwWed?2 djlstsH, ° dzOlsdmdzj sy y¥ Cdesqf S iz,
9dC tsdzOdedzy L Y d dzd Is ! dfvis =rCS delzQdyIsHiLlzts d3lz L

sftesBlz2l] (cCEsStots odCdOlsd CsH d
F1I0. 1 tsls' &5 LOfkfl' 5! Ldsolkz HESHOLSS
16, dzOlsdmCME | cHfOm M EH jIs! MY f dd

fjtcjtcoOlsd wsBSlskz dzOdzOG tsH §hiftdedzy *° HESHOL
l S Bsdz021s] foCtesittots CH ISOC, htse ¢
O dOMbskf dsdikz -B3;HSE: x = x [ (y
1 slstg" Bdzts H' L dzOIsdmw, ysdkz oddaB8®o O' k
9 H' dzj dzdz’ , sts st Bdets ff j 6 g dzv dzzlsd
H O dzts d3lz odf OHCE yd Hizy € O. 1 O jH' Is!
9" HCtcdo O Is' Mw OB LOCttdeo O Is: Mw od

WC' 2 LdOnsHdl! MY ©jLkd kO tBYdfd ddz

R g = x|

ConsoleApp23
1 // See https://aka.ms/new-console-template for more

-istatic int Double(int x)

{

return x * x;

}

0 J 0 EWN

® o | ENEED
10
11 int y = 15;
12 if(y == 15)

13 X = Double(x);
B 14 x=x/ (y=:15); apsed
15 Console.Wr:@y 15 -2)String());

tjUubs®ls L zOSBHdls! MW §° Mdv o jtlsds O
Gz . 1 d Bsyjlj d&zOs WiLds d dsEfEdiss  dzO B L
BOXZOEBHYEZoa Oy f5C0O0Y] 908 °° L dzOy,j dedav |
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)
f
o5

Is ts
gn

CShts fste' B dts

BOIsd Mfdmse
CHidz HC et sayO s dzsls )€ 'S to o Wdsc® s difip iyl JEne

wyd O L dedz 2, 9 tixdd o
Y 9 dgddaWatcls.B § 6 Is?

int y = 15;

if(y == 15)

x = Double(x);
1 x=x/ (=182 —

Console.k @ Quick Actions and Refactorings... Ctrl+.

=} Rename..

Remove and Sort Usings
Peek Definition

Go To Definition

Go To Base

o’ lal

Go To Implementation
Find All References
View Call Hierarchy
Track Value Source

Create Unit Tests

Breakpoint

Ctrl+R, Ctrl+R
Ctrl+R, Ctrl+G
Alt+F12

F12
Alt+Home

Shift+F12
Ctrl+K, Ctrl+T

1 Show Next Statement Alt+Num *
Run To Cursor Ctrl+F10
9 ® No issue Force Run To Cursor
=  Set Next Statement Ctrl+Shift+F10
B = i ChlekK G
( ®@® C
Add Watch
QuickWatch... Shift+F9
Snippet
X Cut Ctrl+X

ste' & Ists¢t,AddPhirels Bviehls |

Is QuickWatch:
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Program.cs & X

// See https://aka.ms/new-console-template for more information

QuickWatch ? X

y v ——
i | AddWatch |
Value:

I Name I Value I Type ~

Sy | 100 |int
| Close

g

ConsoleApp23
A
2
3 [J=static int Double(int x)
u {
5 return x * x;
6 }
Y.
8
[ ] ] int x = 18;
10
11 int y = 15;
12 if(y == 15)
13 x = Double(x);
D 1wy x=x/(y-15); <ims
15 Console.WriteLine(x.To!
16
17
18
100% ~|§ @ No issues found
SWatch 1 o
Search (Ctrl+E) P
Name
@ x
Sy
@ x=2
Sy

Add item to watch
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1210)dx3 12035

x0q|oo}

File Edit View Git Project Build Debug Test Analyze Tools Extensions Wind
ES > Debug ~ AnyCPU - P ConsoleApp3 ~ [>
ConsoleApp3 - -

W N

o £t

9 o

0 ™

WN O

F
T

3]

P
()

// See https://aka.ms/new-console-template for more information
-|static int Double(int x)

{
return x * x;
}
int x = 160;
int y = 15;
—if(y == 15)
{
le.WriteLine("3MiHHa y He noBuHHa 6yTn 15");
}

x = Double(x);
x=x./ (y - 15);
Console.WriteLine(x.ToString());

To automa
le wk
Press any

tica

bin\Debug\net6.
enable T
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ORI 4

vi®BO 4. [[1é CetrsldberYLC URI wl,
{YrtovftrR v IRtOVR, J[JlrtoultrR [t
IrRsfyr1?, 11clrw, o1 frwfrw vod RS

JedvH, &jksO ' f teEDoda@usiddpdz olsfjCdsded s
ydfd e dglelsiato detse s f os @ e Odilz 9 O dadaw
OBz o Odedz” € tstc jsdx@dls d ff' jas,y B§ j tcOls
Oststed BB Sd od¢ dzs yj dz , dzj v o dz

Jdauqahq GO jte' Odz HOds'  osd diglq M
5 o' H®& ddshls' & ¥ §&OMORd kO
fOCOHdeEdd Isq [lo.&8 lgdsL bdf'Slsds d fls
) dedz? df' o, fjwObstd kO ¢
2, dzjvwodzd , Odtsdz Bz O HddO
dlsdmv L oddscOBd kO ]S sdj dzH O
ZOd 5O o  d'Hisd to GO dshiptoedas@ls

| OBtstOlststedzd? ft.OSdSzdz 4

ldiscd O 8 Ctsdj dzH Oy’ L dzOf  fOdedzy € s
{J%OCktedde .

1 sd2' Bl Lds SO MYy OHC o Odzdz” o

} (

C#
ted2tsds HsBBOMN dz' sets L O9 H Odada? 0

(
3 no.

60 =&
)
1 GoOdzdz?y Hdzv s tcOyYs 0 Odedz? BOIsj o' Odziz
1 OoHOdddaf ¢ Htcd Mistseo ¥ yd Vi sual Studi o
h OB dzts bizfs O3l App (. NEEBlsMBUW! |5 CdzOMm c¢uts
f sdvipsdstetsdzOd3d . 1 L dz2Oydisd d3j ssud L d3' dad
sB yd mdzj dzdgv fjtodd3j sz@h OHudSe S5 ¢ b ¢ daChiplsas
stcd S zlsdeddg@', PEdfR § dztsh ' . 1 dL dzOydlsd odB3jls
1 O HOdddaf ¢ Riecd Mistso s yd Vi sual Studi o
h OB dzsMaisdd App (. NETOMANUIT B! (tosctcObiz H
CibRibtecdydddd W' ckzteOdd (Isted S klsdzd €,
tetsd3B ) . vV PEEdisE3 OBfMsEtcOCIsdzd?2 B OL ts8 d2
o' tolslzOdz ded 3 Bj stsH OB B YdMmdzj dedzv ff oz
RZOh OHEbwBdSksdzdCe, c¢stkzce, ¢l tow disS zls dac
1 Oo HOdddaf C Bted Mistsoa ¥ yd Vi sual Studi o
h OB dzts tii &3 | App (.DINETu lshifsts" Is! OB MlstcO¢ |
cutedClElsddCe "L o tolskzOdz dzgd 5 diBj IstsH O3
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) sdzv HOdzdR ftso ddedz RO Hoe' Mmisttdd 2
@Oh OHSd ¢l twdsSklsdd?2 bktedSklddce ¢t
Mo’ &3 Wkds y" W@¢ B8 Qd fij dejedpaig Istc O.

]OSHO@MW(WB "] dBEtOW " yded?2 B©B' ‘ CIs”

I ststeH@OISO m

I sttsteHd @Z2OISO v

T 10L;80

T {fdMm

T [ilbsH tlsted 30dedzw ' dalt stedZOY'
JO' s B' "€l "t " ytoO0", hs B Misdlss +

T zoadu€' Mis: ;lsju ~ (Md/ M)
T 1 060dz dzO. His9 ) d dzO

[O iBsHYfz sB' " ¢l " I BLO", It & Misdls:
T "1029dh 0O Lyt o"

] " HfiBse Hdzt HB B dME tB' ' CIs' 9, dzj BB
1. ubsoatstedlsd dzsod?2 sol uti on
2. wbsosstedlsd dtseod?2 fttsj.Cls Consol e
3. [ sHOId dsod?2 0O0BMistcOCIsdd?2 ¢ d&zOMm
(" [ jtsistmd d3Odzdzy - ol tisléclty@ag dzd 2 )
4,  sHOkd Cd&zOMmd "t ' y¢o" kO "GO
OB flstcOC sdetseg s ¢ dzOMEz L . 3
[ SHOIsd dsoed?2 fttsjtls Console Ap
[ SHOIsd dzso 2 " dzlsjteWji2fp ") jsctO
[ BHOIsd ¢ &zOMmd "t ys o kO " | s
" dels R L f . 6

1 O9 H OdidgfS tHdzOIs d dzOMisky dz2@ CtesCd:
1. wlsotstes ' s ftosj CMOUD A PB dztf dzatNg
MAUI).
2. [ SHO' d&ds C dzOf " uvBso Ot (A" dzO, ste
[ OO §OCkZo.Odedzw, [t dfm)
3. | BHO' i3t -dz0® @Bfs ¢ "ltesHEZSId"
ftcdHOIsdids'fyls ' [, H pdzd.yw ad@ tolz)
4, 1 sH Bs -LEOHHBE " sddcecd” (s' dz ¢°
l dHOo dzd ylso ts, 14&4& C Oolststc’ 9)
5,  sSHOId dO0 Wtttk S tsbif tsdzj dzls d:
€ts
ﬂ

No o

51.Is 0B dzdjndy( L( f j toj dz' &3 Istso Otc’ 9)
52.H9 " Cdatdnq( d S o s HOB Is! L
SO odH®da dafi¥ Isso Otc' 9);
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6. 1 Of sodzdlsd Hj WSk OB az S rfifdds Is O
LOBJ LY Jydtz@dt zidzR)lg! sC detsf €

1 jtejd ujde Codifsdzj dasd -dgjoss & 2O fpd o3
ZOf tso dzj dzdz" 8 ftetsj S sk

1 OoHOdzdzY dzO S Odglzo Odedz? f sz’ st * L o

1 Oo HOdadpve SAad Isd C sdzMtsdz! dzd?2 HBHOIGES.
tojLbEd sOIs?
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public class Classl

{
public void Methodl()
{
Console.WritelLine("Classl Methodl");
}
public void Method2()
{
Console.Writeline("Classl Method2");
}
}

public class Class2 : Classl

{
public void Methodl()
{
Console.Writeline("Class2 Methodl");
}
public void Method2()
{
Console.Writeline("Class2 Method2");
}
}

class Program

{

static void Main(string[] args)
{
Classl x = new Classi();
Class2 y = new Class2();
Classl z = new Class2();

x.Method1(); x.Method2();
Console.WriteLine("");
y.Method1(); y.Method2();
Console.WriteLine("");
z.Method1(); z.Method2();
Console.ReadKey();

1 O H Cbdzadaly’ dz' s € sdzlsdzd dzd 2
jLizd Ok?
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public class Classl

{
public void Methodl()
{
Console.WriteLine("Classl Methodl");
}
public void Method2()
{
Console.WriteLine("Classl Method2");
}
}

8 references

public class Class2 : Classl

{
public new void Methodl()
{
Console.WriteLine("Class2 Methodl");
}
public gv:rrig: void Method2()
{
Console.WriteLine("Class2 Method2");
}
}

fere
class Program

{

static void Main(string[] args)

{

Classl x = new Classi();
Class2 y = new Class2();
Class2 z = new Class2();

x.Method1(); x.Method2();
Console.WriteLine("");
y.Method1(); y.Method2();
Console.WriteLine("");
z.Method1(); z.Method2();
Console.ReadKey();

1 O9 HOdzdztizj 1§°. Is* L o3 dzd
CjLbd kOI?
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4 references
public class Classl
{

2 references
public virtual void Method1()
{ Console.WriteLine("Classl Methodl"); }
4 references
public virtual void Method2()
{ Console.WritelLine("Classl Method2"); }
2 references
public virtual void Method3()
{ Console.WriteLine("Classl Method3"); }
}
3 references
public class Class2 : Classl
{

1 reference

public new void Methodl()

{ Console.WriteLine("Class2 Method1"); }
& references

public override void Method2()

{ Console.WriteLine("Class2 Method2"); }
1 reference

public void Method3()

{ Console.WriteLine("Class2 Method3"); }

}

0 references
class Program

{

0 references

static void Main(string[) args)

{
Classl x = new Classi();
Class2 y = new Class2();
Classl z = new Class2();
x.Method1(); x.Method2(); x.Method3();
Console.WriteLine("");
y.Method1(); y.Method2(); y.Method3();
Console.WriteLine("");
z.Method1(); z.Method2(); z.Method3();
Console.ReadKey();
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1 Oo HOdzdg"S " 7 .odMmdzsa §d sy dz0 L tetsB dIsc
ftcOoaddz dz o' HYBBO" " H' .
v C # B By Bs LOBPHOIEBd £ dEfEDHC &zC
dzj dz0e § OC(;

I [sSsHdW COIlststc override odSttedmssalz®
ftsoddei dz adSCdzd S Olsdmw d3J stsH MO HTS

I zts. oditstcdMmMistso o Olsd BsHdW ' € Olstst
BOI! €' o Ctse s CdzOME Htsoddzjdz BEIS
fr) dzts evitbudy;

I stsdzd 9adSdzdS O Is! MW dBjlssH wWCEsEtsm:!
9 fijthk ydteck Hdodls! mMw dzO© Isdf f s
odw e dzj ded 2 BsHJW ' COste virtual, 9
HsY tedz' » CdzOM" @ Isdfy B' ' €O,

sMisOdeds e2r r i d e dB3j IstsH, wed? LzMmilsts®
f smd dzO dzdzv ) .

I ztsB odistcdMmilstso zo Olsd BsHJW ' COlBted
BOI! €' ot Ctses CdzOMEz Htsoddzjdz BEzIS
mMzsoesd3 overri de;

I v C # & oy jdBs LOf-dHoORdCr R ‘df
BOI' C' oM Oteg sdz§ dz@QOY OC d ;

Il v C # & &y jdis L O fPdlsd O tsB U3" €
mMf OHC ' d&3yv, Is Odz®" OLHE zdzdizB ' ¢ RGN EB Ols ¢
¢ dzofmkz.

1 O9 HOdzdz" dzO s Odzgz 9 Odzdz? tetsBBIsd L OB
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1 O9 H Odadeve B flelatsdz' dzgd?2 HESHOLS. 1 OfEk
CjLEd 5OIs?

public abstract class A
{
public int a;
public void :?:'..---m;d),()
{
}
}
public class ogram
{
private static void Main(string[] = )
{
\ = new A();
e.ReadKey();
}
}
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1 O9 H Odadpve OE Pleasdz! dzd?2 HESHOLSE. ) OfE
GjLEd Ok?

public abstract class A

{
public int a;
public void Methodl()
{
Console.WriteLine("abstract class A Methodl");
}
abstract public void Method2();
}
public class B : A
{
}
public class Program
{
private static void Main(string[] args)
{
B b= new B();
b.Method1();
Console.ReadKey();
}
}
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1 O9 H O dzdals o IsGeSddsdf s dz! dzgd2 HEBSHOIBC .

CSd2 tjLbd kOk?

public abstract class A
———

{
public int a;
public void Methodl()
i
Console . WriteLine("abstract class A Methodl™);
}
abstract public void Method2();
A
}
public class B : A
{
public override void Method2()
d
Console.Writeline(“abstract class B Method2");
X
}
public class Program
{
private static void Main()
{
B b= new B();
b.Method1();
Console.ReadKey();
}
}
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1 O9 H Odzdals o IsteCddsdf s dz! dzgd2 HEBSHOIBC .

CSqd2 tjLbd kOk?

‘namespace ConsolefApp2

{
public class A
{
public int a;
public void Methodl()
{
Console.WriteLine("abstract class A Methodl");
} c
abstract public void Method2();
}
public class B : A
{
public override void Method2()
{
Console.WriteLine("abstract class B Method2");
}
}
public class Program
{
private static void Main()
{
B b= new B();
b.Method1();
Console.ReadKey() ;
}
}
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1 O9 H O dadals o Is2cCdisdffn s dz! dzd 2
CCd2 tjLbd 5OIK?

public abstract class A

{
public int a;
public void Methodl()
{
Console.Writeline(“abstract class A Methodl");
}
abstract public void Method)‘!i
}
public class B : A
{
public override void Method2()
{
base.Method2():
Console.Writeline("abstract class B Method2");
}
)
public class Program
{
private static void Main()
{
B8 b= new 8();
b.Methodl1();
Console.ReadKey( );
}
)

HSHOIssC .
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1 O9 H Odzdatls o Is3ctdtdsdfntsdz! dzgd?2 HESHOIEE. 1 ©
c¢d?2 tjLikzd¢ sOIs?

public class A

{
public void Methodi()
{
Console.Writeline("class A Methodl");
}
}

eferency

public abstract class B : A

{

public new abstract void Method1();

b

public class C : B

{
public override void Methodi()
{
Console.Writeline("class C Methodl");
}
}
public class Program
{
private static void Main()
{
A a=new A();
Bb=new C();
Ac=new C();
a.Method1();
b.Method1();
c.Method1();
Conscle.ReadKey();
}
}
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1 0o HOdd@s ols4e’ 5! Cdzgisdy dzgd?2 HESHOBSG
CSd2 jLbkd kOk?

public class A

{
public void Methodl()
{
Console.Writeline("class A Methodl™);
}
}

public static abstract class 8 : A

public new abstract void Methodl();

I
eferen

public class C : B

{
public override void Methodl()
{
Console.Writeline("class C Methodl");
}
}
public class Program
{
private static void Main()
{
A a=new A();
Ab = new A();
Ac = new A();
a.Method1();
b.Method1();
c.Methodl();
Console.ReadKey();
}
}

100



]OaHOddeL'Q‘159q’fr]dztsagq’ Ry 2P 2 fde s B d Is |

fcOo g dz dz

— —(

—_—

— — —(

9" HYB9 " H' .

Bsy 20 Mlsoastedilsd JSLjdgfdzvi O
f o3 tss Cdzt ysosets Mzsoa O new;
N 2O EMf OHC ko Olsd OBdaEsEO@E dzdds ¢ sdz
20 fMmbotstedlsd JSLjigfdzvte OBl
fsdiise s Cdz¥b ysoassets Mdzso © new,;
Y20 MmMlsotstedlsd JCLJd3fdwvi OB
fsdiise s Cdz¥ ysoatsets Mdzso © new.
hts B "y Bs setsdsmdlsd odijlstsH
dzi toj Odz' L tsoHED OdBfIs Mt s ts Isidds
HOlscf Cdze yseoj MmMzseots abstract;
h d3d Stz ' i OB MisteOC I
OBfr]lstGOQ Is dzts d3iz CdzOMm" , Is s yJd 2
tcj Odz' L solza Olsdmw Z  dzj OB MistcOC Is dz
CkoMmkz;
dBMistcOC Is dz B IssH By Ezls! Blklsd
OBMlstcOSIsdzedr € dZOMOR ;
dBMstcOCIsdzd?2 ¢ dzOM dBsyJ dOIsd dsH
dBMstcOCIsdzd?2 ¢ d&zOM dzaj dBsyJ &BOIsd
By 20 EMf OHSCEZoOlsd L odyoO2 dzd 2
) dz0 Mlse stedlIsd JSLj a3 dzv te L9
fOHC SO OdzetsE 5 9" H OB Mistc OFC Is dzts
B Ytso scenew, fdztseo O
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1 Oo H O dzdzv

1 O9 H O dzdatls o IsGLdtdsdfin s dz! dzd 2

dz0 tsMmo ' dzda™

HSHOIssC .

CSCd2 ©jLbkd sOk?

class Modifie
{
static void A()
{
Mritel
)
public static void
{
) ie . Writel
AQ);
}
)
class
{
static void Main()
{
lifiers.B();
‘ ¢ .ReadKey
}
1}

102
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ine("Modifiers B");
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1 O HOdzdalsolste.dIsd S tsdefmtsdz! dgd?2 HESH OISt
CCd?2 jLbkd kOk?

class Modifiers

{
static void A()
{
Console.WriteLine("Modifiers A");
}
public static void 8()
{
Console.WriteLine("Modifiers B");
a();
}
}
class Program
{
static void Main()
{
odifiers.A();
Console.ReadKey();
}
}
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1 O HOdzdalsolsBe.dIsd S tsdetsdz! dgd?2 HESH OISt
CCd?2 jLbkd kOk?

class Modifiers

{
static wvoid A()
{
Console.WriteLine("Modifiers A");
}
public static wvoid B()
{
Console.WriteLine("Modifiers B");
1
protected static wveid C()
{
Console.WriteLine("Modifiers C");
}
}

class ModifiersChild : Modifiers

{
public static void D()
{
A();
B();
c();
H
}
cl;;; ﬁ;ng"nm
{
static void Main()
{
ModifiersChild.D();
Console.ReadKey();
}
}
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1 Oo HOdzdaVls oIs%e.dIsd Cdefitsdz! dzgd?2 HBHOISESS
CCd?2 jLbkd kOk?

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

4 ) 18 System, Text;

5 using System.Threading.Tasks;

TestModifierLibrary;

Y.

(= -]

| - public namespace ConsoleApp2
9 {

10 - private class Program

11 {

12 - static void Main(string[] args)
13 {

4 Console.ReadKey();

15 }

16 }

17 )
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1 O9 H Odzdatls 9 2sGe.d ) dzS el HtSH Olsts¢C . 1 Of
CCd? tjLbd 5OI?

class A
{
protected int a;
void ‘ (A a1, B b1)
{
al.a = 1;
bl.a = 2;
}
}
class B:A
{
void MethodB(A al, B bl)
{
al.a = 1;
is.a = 10;
bl.a = 2;
}
}
public class Program
{
static void Main(string[] args)
{
onsole.ReadKey();
}
}
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1 OoHOdzd s okedlsd Csdzifsdz dzd2 HBHOISES

CSqd2 tjLbd! Ok?

lass

public class

1 Oo HOdzdzr € 220 dMdzso & by ezt iidose d s

fteOoddz dz@ o HYta' H' .

—(

14 8CdOHjd' CdOmd, "t fotofafisOsug dz'" dgid
By ' EOld dBsHJ@iva@Olste HsMsk] k2
[sHW CObtste HsMkzfkz LO L Odks ykzo O

private.
[ sHdW " COltstc HtsMiskzfkz i nternal L dz0y
s*dz2 €d L """ 3y LB téd.

ltesmiststed * d3d dz2 disy k21Is! 30 Is dblic,di3tsH d W °
protected, private.

V fesmisste 9 * d3j dz dgj BO° * dzgj BsyJ
(B d2ZO 99 Oy 0OIsd, his otsdzd [
[ sHdW' COlstste protected i
LB ¢ d, bkOC L HBty' tedz
1 Ol €' 9afp! €d2 € zOfrH ] ls Iifsdzdi 2
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I [sHW' CObte HBMiskziikz LO L OdkEs ykze O
public.

1 20y dzdey, hts ftseo jtelsO' s Mw dBjilssHE d
dz' y mMOds o sStsH.

)} sdzy sy BRI HsMiskzfd "j, d 3 2tc
1 sdzy dzaj i@y j BEISd HBMIsEfd hj, d Y

—_—

—_—C =

1 Offls Odzdz? HE Isj d&3d:

1. 26 OCJ] ¢CdzOfm?

2. z8 sO¢j B' " CI?

3. ¢¢ Yo' wLOde d3 3y MmMsetsr ¢ dzOMd O

4, 2zt OGC] TR OYMmEezdwvy w?

5. 10 t©OrbkdtsS yset toj Odz' L k' s v L O
HsMisEf 2 His HOdd R ?

6. z2ts SOC|] o d&zOMIsde ' Mmls! ?

7. ¢S ®IibsHd ' E o &zOMlsde smis® ?

8. ztt totBydzW Is3j IssH d ?

9. zt ISOC ] btsytoO ontHLE?

10. 25 OC ] d&BOMde ?

11. ¢ ¢ BOMde ftojHMlsOoadzw ' Is! pw o C #7?

12. ¢ &' odHd dBOMdoe ' @ odL dzOyoO® Is* MMw 9

13. ¢§¢' ftedL dzOyj dedzv * fordashs? C O tsB Silsd

14, ¢ €4 L dzOdey §ESEMed Scts j dzj a3 dzZls© o BOM

15. 25 OS] Hjdzj e0OIs?

1 O HOdzdzY H IV iclHOBISHIs " 2 dats’

[ftcOys 9 Odadz? dzj Sy' 2dzd° KO jte' Odz' o (
fsdWslsw) IsO BOjte' Oz 9 OB Odatse s
LO9o HOdzdzw ~ 4. dlsostedIlsd Ekf" dzj sB R~ " Hdz
tsetslsd -1 C dzOML Odzizy d 1€'ts dsd 1l Kk OO dzdzts) |, t
MsostcdIlsd ShMdeseo dzg W stcdizdk IsO HBsH OIS dz20 ¢
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L sz fdlsd Ctstej Slsdes o S tsdalzo Ol§ dsifidaz Y j?) 6t
BsHdW' Cksls! Mw, f(oolttdts odStedmistselzt
fosctcOd Issh 5. stz o j dzdSJ L dzOyg dadav ¢
nde 5 eodizlte' hdp 5 MbtkzSlkztd. wd tsdzd
dzOB O Olss ftetsMmis®™ h j LiesL E2d3" Isd, Odals'. 3 9 (
skd bkzteO dzOf dMOdedzr StsHbk Mtedw' L d3j dzh
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dB3d stsH ' 9, s LOMsMmtsoakzs st Mmw L d3d Is
dWjiClsdoeded A3, 1 tethodztm@zd = H dzw Mftd?2davisls
LOMIstsmMizeo Odzdzw 2 BsHd¥ ' COy' .

lds ' e ' o3 dzg'

wdzjy 20 BOs s+ feseteORd, ' dalsjteW j2md,
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L d3" dzdzd = ° , L O diswdird o dzthdsO dg! Oizfsidzis Is€ S dzd
WkdSy' o, CdzOMmd IO MbtezCIskzted L O L da
Htse ' dz! dats Bz a3 My’ ftesctcOid, Is 5 3lz dzC
CdeW stedzOIsd e dz Mmils 0 daj Hiso ) d dzO. steOh
i3y 2O s0O¢, h 8B osdzd wWodss 9COL ko Odzd
fsHOB s v, stsB Is wdag@zdiz’ § Bicff fgeazisH dglif d i ¢
L d3' dzdzts d3j IstsH Iz, CdzofmE, Cdzlsj oW j2ME
Ctsdsd dzels Otej df3.

JHAOS Ctdkj dzlsOts’ dzg BBO¥ Is! 3" MisdIlsd
LicOL 5C biseit+ 0 5° kYN o0 lstsd ' tsdzdzlz

[ dzw  dztsC Odz! dzdm L o5 deded -, zOes f OC d,
"B 0. v e dSCtedMmlsOdzdzy o fjtej wdde Wk
i, n stsh ts. 1 tod Yy iz H dzw d&z' yddz dzd €
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odCtstecdmistse Zsilsj) Mw H'das] @D W S oac ¢ f tcOo d dzt
oditcdmlssotgtsdsedz Oda@uzsd L d3' deded n, dzOL ©
BjlssH' 9, odOMisdosMmlsj?2, fd o Ish, W

w f dziz * BOGOIsts Ctcf stcOlsd o dzd - H s 3L
" d3d dzlz 9 O dzdzv wg W' emks Is! mw E Mmfiy' C
odtesBdzd ¢ 9., WOisdES drARrY d3j stsH® 9 o ¢ Bte
fsBkzHBO Odg L H' "'Mdz' &8 O ' d3g dedediC " &, O
© 3§ dzdzed € d .

ANSsted3OIszo Odzdz? Isj € Miskz
JfJjtOlststed X' o deth@asd .dz' Codemlstez €y

dmolsd kO¢, hse  ~Rdg 2 LigshkG mdas.
O2f ehls' b d2 MY s kol sz y Ctsatz L O
Hiflskd " o, kOBkdvy' 2, f(stsyd 5 ©WHC

MOoks’ fsceORd. J[ujodHdds, Nt Ht
Okj LOoHWECd odS tsd Mdughdsdzso Odistgvts W C ' fy dat
[ Misddzc 1.

35(’9'—’“:&

public class TestCollections{ public static void TestList()
{var testList = new List<int>{3, 4, 2, 1};

for(var i = testList.Count -1; i >= 0; i --) {if(testList[i]>2)
testList. RemoveAt(i); }

testList.Sort();foreach (int el in testList)
{Console.WriteLine(el); }}}

] ' Misddzc 2.
public class TestCollections

{
public static void TestList()

{
var testList = new List<int>{3, 4, 2, 1};

for(var i = testList.Count  -1;i>=0;i --)
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if(testList[i]>2)

{
testList. RemoveAt(i);

/| *3a36) YRooat Y dadzodeys3sRdIdmyosasy
testList.Sort();

foreach (int el in testList)

{

Console.WriteLine(el);

}

VL 2d3' &2 fils: ¥ dafnls & fiy iz
Ctedlsjte’ “ 8 odettelz fddidsOC
mfted2 dvIslsw .

I " Hflskfd, kOBEdYyY' ', fjtjAasHd do
CwOh j MtekSlskioko Olsd CtH. ) Sty d’ ©WH
fesctORd dz® dsc' yd' M ¢ dsj dzls (.

rd ¢ dz B0 " HOOMWE " dslgdElRY: Mmj Cy'
Wo2dz , CdOMmd kO ' dalsjtel j2Mmd.

JHdd 3 sty ds df wWHCtSA o HEEC toj dydzs
BB IssHd, dsCOd d L i3 dedz o' H §jthdrn f
B IssHEz Hdzvw B' dZ h Ltekzydesets ydls Odzdzv .

JHddz ftesec Odzd & o dEodaigtdiilsjtdadz * Isds jfns ts Ho'
Cd3d, Odzj daj Téspmthodi(a, bt &% ¢ O d3d :

1 6d S d&zOH dzj fcOo ddz dzsets o € st fyls Odzd

) @ /ts ldgste Hie) d3] .
dmk H dzw C BH
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TestMethod (a,b ,c); O B T®SstMethod (a, b, ¢ );

v 0¢ MOt BHddsydd?2 ftscOdds sy
9 dH" dzj dzdzv asth;j dzPMs s @ e tsizg  frplsbd dzdzv :

vOCEY fscOkdCd odStskdhmsselky 5! fw

yd ¢ 6 (imi=0;i<10; ++i); dzj f cOo ddz' dzj oo ¢ stcd Ml
(int i=0; i<10; ++i), O Bfts (inti=0;i <10;+ +i).

1 ted 56 Bdsh | dadg ' ‘dz Yyt Oz L Oy
oS stedMissORzPlHdzj € Y StcdBOls ko O dzdz™ :

string name = "Mr. Ed";

int myValue = 5;

Test aTest = Test. TestYou;

yd o9Otlsts tesLIsOhsoalzoOlsd o'  HCtdo OB -
Modss sz tewiHAR thileh, 5 Yy o dOMskzy dsdizz? 1 Oy«
CsdeS tejIsdC O odBtOdSes Misddzse, ME" dz2 ¢ d
L OfMmistsmiz e Odadaw .

IMdeso dz HEd@BBSo dzj detsMmls’ SO toj Stsd3f dzH Oy
[dWeEe' Hbod@sedz detsyls® SO toj Ssd3j dzgH Oy’
01d4d odStstedmls supdedRrls jOBftz BLd® - M j dzd =

Yy' scts oadSttedmistsolz2lsj o &OMlsdo sMmlis"

0 ldSétstedmMlstso 2] Oolstsd®zOIs d ydz 9 dzO Ml

610a>1Hcf 9oCOLE2Is] BpAavdtd ', ¢ Odz@ds’ IsH ts
w ¢ h HSLotsdz] dzs 268 sSfkMEOIsd.

610a>1Hcf "de' Yyt Odz' Lz21Isj L B dedz , dzO:
dg Yyt Odz' L Oy v,

0 IdSétstedmMstso 2] fYotesydz 2 WHESE &

9dn HdzBdRREZ W O2d |, Cd&zOfm " , iz IstsH " .

0 ldStstedmlstsoalz2Isj ftetsd3’ ¥ dalz £ d3' dzdziz
LdzOyJ dzgdzy tojL zdzt IsOlsk WEkdeSCy' 9 Iz

bool boolVariable = GetBoolValue ();

if (boolVariable)

{
}
5 udzdCO2lsj WO2Ad' ® L B dh d& ¥y 500
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(@]

¢ 02j d@iltsH' & L B dh dg'y 200¢
dzd ¢ ©21Is§ dB3j IstsH ' 9 L B' dz' h dz' >
d
©
H

O«

CtedMmlssoakz2Isjy MstekzCIlskzted Hdzw
cOdi3j Iste’ o .
gz twHBS CBHE dai ftsoddzdzO d3OIs

O«

o
-

&
=

Ctsdkj delsOte' @ E BSHddz teWHBE o0
fsH"  Bded2 // yls fdg?: MMgs d dz dz02 B " dz h
HisC zd3j dzls z 9 O dzdz' fOtOd3] ste” o . 1 ited
HOdzd 2 Mmisd¥iz'lj L3@dg' dndr®@dy, [HY yYJj d3tsy

ETO EK YY 9644 )0 dam i a33y

0 1 dzvils OfigzH O te Is dzd ~ BdtsCtsodrn Ctd3j dzlsOts
dzOfmisz{ dz' Mmisd dz' :

/*

*Line 1

*Line 2

*Line 3

*/

nbd ¥pn3ae yr¥voszxBk

/ * Blabla * /

0 1 0cOdz! desftcd2dev Isddzs MisOdzH Otclstsdz o
ewHBEC dO JCLj B dzv ts. 1 OQoHwEd yY! ot
Udls Odedzy ¢ tie@f dely O tztizy

int level; // indentation level

int size; // size of table

1 O)Odes dgj MlsOoadlsd BEtsdztsh j dedzv o tsH

ET O At AK YY o6dgcepnoa3zB) dn

0 it cLIsOh sokz2Isj o HCtede O y' SO L OC

dzso sz twHC L.

ldStstedmMlstsoz2Is] W' clzteddo ' HsZy SCos dajadz

odtcOL ontsHdIl! dzdhj SHdd ttWHBE ¢t

1e o9dStedmlssoabkz2Ilsy s dz L O Mmlis+

1 OO OIs j Myw LOfMsMsoa o Olsd dBOS M
ftedd3 wdzdS' o tB' ‘' Cls' o W Gublicod flsot
sOds H yd dzd ftslstc’ B dats . l S sted f
' o jdz LOSdMbE. usBlkts dZOBOGEO2Is]
B dz BOdrivaEes § s HEs BOSC Mduied desce s (

Ox¢

O¢

O«
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0 ldSstedmistsoaz21Isj 9 zOMisdo sMmls"’ LO®B
public , Hdzv L &3 dzdzdm § dzOMliz.

81J odCtdifEsomagd s ¢ BOE ydd s ud
Y BCt SeBdshk2ls] Csdhkodsd ' fls

public class MyMath

{

public const double Pl = 3.14159;
}

glsddz odCtstedMmisOdzdzy tj ¢ Miste’ o
Ldxrud sfdnhod ' Ld Mmfshssd dOfd
toj Csd3j dzHLADS] IS ts Iz 8° CRdzadz™ .
¢ Is d d@ascal casing

1 jteh O z' Isj 6O ‘"HjdalsdW ' COltstcO
ZOMmMlszf dzse s fted HAZOdese s Mdzseo O ftost
oS stcdMmMlssoalzoa Olsd HdzY " HjdelsdW' ™ COlstste’ o,
BkzCo.

Pascal casinge | € tsd3j dzH Iz ‘ s 9o podEldstte H dzv 5 «

A of' 7 odL dOyj dz sdif " o, 7 B o {74

Ctedflsko OUO S kO ' o, fjtjttOTksOd , St
A LdzOyj dzdz?  jtojtcORkzo Odz ;
Areadonly f tsdz' &© ' € tsdzils Odzls;
A dgsjteWj2Mf' o:
A BjlstsH" 9;
A f totsfls temespacedzj dz (
A o daQdfijdsd) 2 ;
A feBd yddrn §td o;
dlsddzz Camel <casing
1 jeh O d2' bjtO 'HjdsdW' COBBKBO tBWHCTI

ZOMkyf dscts oo istd O ®ROMEso O
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tIs d dzamel casingte j S tsdsj dzgn lz* s+ Mw o dSC sted Ml
sfdmiz ° &J da
A dzsCOd ddn L d3 daded n ;
A Otekzdjdzs' © d3j ssH "' 9 ;
A L OF dprgtedzddn) (f tsdz' o .
glsddzz Upper Case
1 BkCod o dzOL 9" ftesy dmded d3d .
odSCtstedmMistsokzo Olsd dzdhj fdtd ° o3 dzz o Odzdz G
PlOBE | " dhdrn 9adfOHSCOR BO)YOds odf$ stdf
J sOB dzd ymilsGlo dAf tdzjsH L o J Hj dzgz IsOB dzd y#
tej " Miste' 9, fteciW €M o 1O MEW¥' CM" o
v OB dZzdy" 9 BH j dzO s OB dzd yw odCtsted Mis O
ftoiW'  CMm' o
WH Jj dzls| t 4 6° f 1 tod € dzOH
COlIsts
;T] azg fg Cls Pascal Casin public class TestClass{ ... }
Pascal Casin
1 syd dzO
wdzls § oW |f tej W ° € |public interface IEnumerable { ... }
¢l e
EI Szg}‘ézgzPascal Casin e?um SampleEnum
sdf b FirstValue,
1 j t6j dz' |Pascal Casin SecondVvalue
sd g s
i e ofagcgal'cziun public delegate void AnswerCreatedEventHan
BB EBBE GhEY  C mdl§r(object sender, AnswerCreatedEventArgs
f sH" (;Evente)’ .
F o public class AnswerCreatedEventArgs: Event
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s d&zof
zOh OH 5
EventArgs

Pascal Casin|
1 0¢ " dzy
Mm% " CMm
¢CEvent

Args

{
public int tr eatedl d;
public int Parentld;
public string CreatorName;

}

s &zOMmd
o9d¢ dzs y

Pascal Casin
1 0¢ " dzy
MW" ¢
¢CExcep

public class SampleException:
System.Exception

{
public SampleException()
{

}

}

Namespace,
o &zOMmisd
B stsHd
publ i c

Pascal Casin

namespace System.Security

{..}

Protected/pri
ate

f Ot Odd

Camel Casin{
1 syd dzO
L kW’

private int _samplePrivateField;

Pascal Casin|
1 0¢ " dzy
MW" ¢Mm
CAt tri

[System.AttributeUsage(System.AttributeTarg
ets.All, Inherited = false, AllowMultiple =  true)]
sealed class SampleAttribute:

System.Attribute

public SampleAttribute()
{
}
}

csBtesls
(1-3 daz'
¢ sdzinls ©

¢ Is d dzper
Case

public const Pl = 3.14159;
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URIrr1? 5

5. [d@®eCH#: Y rtruvl ftri11¢c urRY wl

s{tRrR v IRtOGIVR, [ ¢vitR {1t

? 1rclirw, o1 f1win ud RO
o1 RM

WH, ®&ik0o °  f teEDeda@usiddadzy  elsfjSdsded fls
fd ' ‘dgleldsilatO detse s f os @ o Od3lz 9 O dadaw
Bzo Odedz?y C#. s dzOfnd, G jtojlse st dad
sted BB od¢dzs yj dz , dzj v o dz'

R

Idoydehd &0OIjte’ Qdz frHs@rdaty dzlselsdil disfg > J :
dzdIsd o' Hd3 dedetsfyls” By SdZOMmMoOdkd IO
9 dz' UOthHchd3cf 1. t sLEzd Isd Is (
Iso 5tej dzdzv sdf" o, s jtcOltsted Is © €
B yj dzr , dajwoeds , Odatsdz odzdestsols © Gt dzQind
o d thNstvidUH.d L

[ OBtsOttdd?2 (©0CkdSkd 5

1 sk Bt L5 SO MfOHCEZe Odedzy o  C
A OfMEdv y' v, toBBlO L W OudREdwEEOwW o
fjteo Co@stcd?2 5 HESHBOM d 6 L Oo H Odadz" (¢

1 GO dzdzV s fiEd® Yy 9 Odedz? BOIs | t6' Odzlz

1 O9 HOdzdzY 20O tsfots’ dadzw fHteddzydt ™ o to
dynamic, object

1 Oo HOdadpYe Ssltad Isd S sdzfmtsdz! dzd?2 HBHOIGES.
GjLEd kOIk?

static void Main(string[] )
t
dynamic a;
a = 10;
ole.WritelLine("a=" + a);

le.ReadKey(true);

}
1 Oo HOdadsYs e Isd CdemMtsdz! dzgd?2 HBSHOIBEC.
tejLEzd sOIs?
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static void Main(string[] args)

{
object a;
a:= 10;
Console.WritelLine("a=" + a);
Console.ReadKey(true);

}

) Oo H Odads" SBtadlsd € 5dzftsdz dzd 2
tiLbkd 5OIk?

class Program

{
static void Main(string[] args)
{
var a;
a = 10;
Console.Writeline("a=" + a);
Console.ReadKey(true);
}
}

1 Oo HOdadeYe SAMtad Isd € tsdzfmts dz' dzd 2
tejLbkzdz SOIs?

object a = 5;

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

object b = "bbb";

Console.WritelLine("b=" + b);

object ¢ = a;

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

object d = "aaa";
Console.WritelLine("d=" + d);
d = 10;

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

1 O9 HOdadBY tStad Isd € sdzfts dz' dzd 2
CjLEd SOIs?
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dynamic a = 5;
Console.Writeline("a=" + a);
dynamic b = "bbb";
Console.WritelLine("b=" + b);
dynamic ¢ = a;
Console.Writeline("c=" + c);

dynamic d = "aaa";
Console.Writeline("d=" + d);
d = 10;

Console.Writeline("d=" + d);

1 Oo H Odade'e Biad s  § tsdzf 5 df'zdgds? IsH 5 H AslsstsS,
GjLbd sOI?

var a = 5;

Console._WritelLine("a=" + a);

var b = "bbb";

Console.WritelLine("b=" + b);
var ¢ = a;
Console.WriteLine("c=" + c);
var d = "aaa";
Console.WriteLine("d=" + d);
d = 10;

Conscle.WritelLine("d=" + d);
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1 Oo H Odade' tad Isd S sdzftsdz dad 2

CjLEd kOI?

static void Main(string[] args)

{

dynamic a;
a = 10;

Console.WriteLine("a=" + a);
a = "aaa";
Console.WriteLine("a=" + a);
a= 3:1;
Console.WritelLine("a=" + a);

Console.WritelLine("a.SomeMethod

Console.ReadKey(true);

HSHOIsC .

" + a.SomeMethod());

}
1 Oo9HOdedsYe BladIlsd CtsdmMsdz dzd?2 HBHOILGS.
6jLEd 5OIs?
0 references
static void Main(string[] args)
{
var a;
a = 10;
Console.Writeline("a=" + a);
a = "aaa";
Console.WriteLine("a=" + a);
a = 3.1;
Console.WritelLine("a=" + a);
Console.WritelLine("a.SomeMethod = " + a.SomeMethod());

Console.ReadKey(true);
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1 Oo HOdadeY e Isd S BdmMtsdz dzgd?2 HEBSHOIBEC.
toj L 2s? 50O

static void Main(string[] args)
{

object a;

a = 10;

Console.Writeline("a=" + a);

" ",
a = "aaa";

Console.Writeline("a=" + a);

a=3.1;
Console.WriteLine("a=" + a);
Console.Writeline("a.SomeMethod = " + a.SomeMethod());

Console.ReadKey(true);

}
1 Oo HOdzdels oIsGe.d Isd € sdzftsdz! dzgd2 HESH Olsts
c¢d?2 tjLizdz IsOIs?
static void Main(string[] args)

{

var a = new { Name = "Ivan", Age = 17 };
Console.WriteLine("a.Name=" + a.Name);

Console.ReadKey(true);

} .

1 O HOdzdalsostte.dIsd S tsdefmtsdz! dzgd?2 HESH OISt
Cc¢d?2 tjLbkzd IsOI?

static void Main(string[] args)

{
dynamic a = new { Name = "Ivan", Age = 17 };

Console.Writeline("a.Name=" + a.Name);

Console.ReadKey(true);
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1 O HOdzdalsolsAc.dIsd S tsdemtsdz! dgd?2 HESH OISt
c¢d?2 tjLbzd IsOI?
static void Main(string[] args)

{
object a = new { Name = "Ivan", Age = 17 };

Console.WriteLine("a.Name=" + a.Name);

Console.ReadKey(true);
}
1 O HOdzdalsos3e.dIsd S tsdemtsdz! dgd?2 HESH OISt
Cc¢d2 tjLikd sOl?
static void Main(string[] args)
{

var a = 2;

a += 4;
Console.WritelLine("a=

+ a);

Console.ReadKey(true);

]}OE)H Odzdatls ols4e.d s Ctsdzmtsdz! dzd? HBHOLTES
c¢d?2 tjLizdz IsOIs?
static void Main(string[] args)
{
dynamic a = 2;
a += 4;
Console.WriteLine("a=" + a);

Console.ReadKey(true);

122



1

OoHOdzdrIsosBe.f Isd CBdetsdz! dzd?2 HISH OISts

o
0.0 .0 .0
~ rr -

c¢d?2 tjLbzd IsOI?
static void Main(string[] )
{
object a = 2;
a += 4;
Console.WritelLine("a=" + a);
Console.ReadKey(true);
}
1 OoHOdzgz? " 16 dMMdetso € d i3tsy dzO0-32 tetse
1 OoHOdzdz? " 18 dMmdetse € d d3tsy dzO0-62 etsB
1 OoHOdzdz? " 18dMmdetse € d d3tsy dz0-92 etsB
1 OoHOdzdz? " 19 dMmdeseo € d d3tsy dzO -15®BtsB
1 Ooa HOdzdz" dzO  Stc' 9 dgv dadeWdzshpls tc ECCHIS [z to

1 Oo HOdzda] 2y 2O Mo stedlsd
sl d dzd?2 HBHOLEBS. 1 0fkfMmk'ls! 26

dlso ts

5

{

truct Student

int

= B
string H

public Student()
{
age = 16;
name = "Ivan";
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1 O9 HOdzdz{ 2WIsy 20 Mmlseo stcdlsd

ulsostedlsd CBdhsd dd2 HEHOKES
class Student
{
int oe ;
string H
public Student()
{
age = 16;
name = “"Ivan”™;
}
}

1 O H Odzdzy 285 dzO
Sedsh jddv? wlottedlsd
GjLbd SOk?

struct Student
{
int = 16;
string :
X

1 O H Odzdzy 238 dzO
Sedsh jddzv ? wloatstedlsd
GjLbd SOk?

class Student
{
int age = 16;
string ;
}
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1 Oo HOdzdz{ sy 20 Mo stedlsd S tsdmistezC Is
dlsostedlsd Codzmtsdz dzd?2 HBHOLBS. | Of 2flis” |

struct Student
{
int H
string ;
public Student(string nn)
{
name = nn;,
age = 16;
}

}
1 O9 HOdzde] 2 dzO Mlsastedilsd CtsdemistelzC Is
ulsotstedlsd Ctdftsd dd2 HEHOSS. | OfkMmis' |

class Student
{
int age;
string H
public Student(string nn)
{
name = nn;
age = 16;
}
} .
1 O HOdzdrd 2d§tsy dzO@ o CtdmMbstekzCIsste’ " dz
fsdzv? whottedlsd Stdmtd dd2 HSEHOBSS. 7
struct Student
{
int age;
string H
public Student(int n)
{
age = n;
}
}
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f 5 dzw ?

c¢d?2

1 O9 H Odzdzvd 2ditsy dzO
dlsoatstedIsd

class Student

{
int age;
string 5
public Student(int n)
{
age = n;
}
}

1 O9 H Odzdals 9 2s8e.d Is
tejLEd sOIs?

struct Student

{

public int age;
public string name;

public Student(int a, string n)
{
age = a;
name = n;

}

internal class Program

{
static void Main()
{
Student stl = new Student();
Student st2 = new Student(16, "Ivan");
Student st3;
st3.name = "Kolya";
Console.WriteLine("st1l: name {0}, age:
Console.WriteLine("st2: name {0}, age:
Console.WriteLine("st3: name {@}, age:
Console.ReadKey(true);
}

126

¢ s dafyts dz dzd 2

9 C(dmlskzSIststi’ " dz
HSHOISBG. 7 (

CodemMtsdz! dzd?2 HESH OIS

{1}", stl.name,stl.age);
{1}", st2.name, st2.age);
{1}", st3.name, st3.age);



CS@j L Edz sOIs?

] Oo HOdzdpls 0asGe.d s S s dzits dz dzd 2

class Student

{

public int age;
public string name;

referen

2 references

public Student(int a, string n)

age = a;
name = n;

0 reference
internal class Program

{

static void Main()

{

Student stl = new Student();
Student st2 = new Student(16, "Ivan™);

Student st3;
st3.name = "Kolya";

Console.Writeline("stl:
Console.WritelLine("st2:
Console.WriteLine("st3:

Console.ReadKey(true);
¥

name {@}, age: {1}", stl.name,stl.age);
name {@}, age: {1}", st2.name, st2.age);
name {0}, age: {1}", st3.name, st3.age);
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1 O HOdzdals 93Ae.dIsd S tsdemtsdz! dgd?2 HESH OISt
CCd?2 jLbkd OII?

struct Student

{

public int age;
public string name;

public Student(int a, string n)
{
age = a;
name = n;
}
}

internal class Program

{

static void Main()

{
Student = null;
Console.ReadKey(true);

}

)
1 Oo HOdzdls oo s Sdmsd dzd2 HEHOBSS
CSqd2 tjLbd Ok?

class Student

{
public int age;
public string name;
public Student(int a, string n)
{
age = a;
name = n;
}
}
internal class Program
{
static void Main()
{
Student st = null;
Console.ﬁéadKey(true);
}
}
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1 OoHOdzdIs 9FZc.dlsd Csdzifsdz dzd?2 HBHOISES
CCd?2 jLbkd Ok?

struct Stude
{

public int age;
}
class Studentl
{

public int age;
}

internal class Progra

{
static void Main()
{
nt st1 = new Student() { age = 17 };
t st2 = stl;
st2.age = 20;
e.Writeline("Struct: stl.age={@}, st2.age={1}", stl.age, st2.age);
t1 st3 = new Studentl() { age = 17 };
st4 = st3;
std4.age = 20;
.WriteLine("Class: st3.age={0}, std.age={1}", st3.age, std.age);

le.ReadKey(true);
.}J
1 OoHOdzdz? " 38dMdesa € d Bsy dz20 LtetsBdlsd L L«
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1 OoHOdedz? " 36dMdesa € Bsy dz20 LtetsBdlsd L L«
1 OoHOdzde? " 3D MJdetEZEsy 2O L esBdlsd L L OfdlsO
1 OoHOdzde? " 38dMmMdesa $d sy dzO0 LtwsBdlsd L L (
1 OoHOdzde? " 39dMmMdesa Cd sy dzO0 LtwsBdlsd L L (
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class Square /*ksagpat*/

{
private double side; /*poexuna cToponu*/
public double Area /*nnowa*/
{
get { return side * side; }
set { side = Math.Sgrt(value); }
}
¥

internal class Program

{
static void Main()
{
Console.OutputEncoding = Encoding.UTF8;
Square t = new Square();
//NpuzHayenHa BnacTMBoCcTi nnowi iWiyiwe BuKAMK MeTogy set
t.Area = 25;
//3eepHesHa go enactueocTi Area iWiuiwe Bukauk metogy get
Console.WriteLine("Mnowa ksagpata: " + t.Area);
Console.ReadKey();
}
}
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class Student

{
//BeTomaTuyHo peanizoeani enactueocti (Auto-implemented properties)
//Ha Bunagox npumiTueHux get 1 set

// iwiuianisauis aBTOMaTUHYHO peaniz3oBaHMX
//BnacTuBoCcTEl MOWNMBA, NOYMHaw4W = Bepcii C# 6
.

public string Name { get; set; } = "Iean";

public int Age { get; set; } = 21;

internal class Program

{
static void Main()
{
Console.OutputEncoding = Encoding.UTF8;
Student st = new Student();
st.Age = 18;
Console.WriteLine("Im'a cTygenta: " + st.Name);
Console.WriteLine("Bik cTymeuTa: " + st.Age);
Console.ReadKey();
¥
o}
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class Student

{
public string name = "Isan";
public string Name
{
get { return name; }
}
public int Age
{
get { return age; }
}
}

internal class Program

{
static void Main()
{
Console.OutputEncoding = Encoding.UTF8;
Student st = new Student();
st.Age = 18;
Console.WritelLine("Im'a ctygenta: " + st.Name);
Console.WriteLine("Bik ctyaenTa: " + st.Age);
Console.ReadKey();
}
}
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class Student

( private string name = "IBan";
private int age;
public string Name
{
set { name = value; }
}
public int Age
{
set { age = value; }
}
b

internal class Program

{
U references
static void Main()
{
Console.OutputEncoding = Encoding.UTF8;
Student st = new Student();
st.Age = 18;
st.Name = "Isan";
Console.WritelLine("Im's ctyaenta: " + st.Name);
Console.WriteLine("Bik crtyameHTa: " + st.Age);
Console.ReadKey();
}
}
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class Student

{
rivate string name:
public string Name
{
set { name = value; }
}
pubiicﬁétring Name
{
get { return name; }
}
}

internal class Program

B9 odhtzOuydEd Ha Oy
Codzisdz dzd2 HESHOT

+ st.Name);

{
static void Main()
{
Console.OutputEncoding = Encoding.UTF8;
Student st = new Student();
st.Name = "IBau";
Console.WritelLine("Im'a crtypenTa:’
Console.ReadKey();
¥
}
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class Student

{
private string name;
public string name
{
set { name = value; }
get { return name; }
}
}

internal class Program

{
static void Main()
{
Console.OutputEncoding = Encoding.UTF8;
Student st = new Student();
st.name = "Isau";
Console.WritelLine("Im'a cTygenTa: " + st.name);
Console.ReadKey();
}
}
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{
public static string Name
{
set { name = value; }
get { return name; }
¥
}

internal class Program

{
static void Main()
{
nsole.OutputEncoding = Encoding.UTF8;
Student.Name = "Iean";
Console WriteLine("Im'a eryaenTta: " + Student.Name);
Console.ReadKey();
}
}

1 O HOdzOR'S "4 To.didzso Cd sy dzO@ LtetsBdlsd?

9" Hftse ' H

)|

I Get oditstedmistso z* Is+ Mmw H dzw Lydilskze C

o zOMmiIsdo tsMmis ' .
I 1 dedzO, hts odStstcdMmistsalz’ Is! Mmw
bsets 3§ bdfkz HOddn, "t * Idf

—_—( —( —(

Get odStstdimisselk’ Is! Mw  dzgh j

H

H

ozw

ozw

HOdzd
| Ofmisde ' Mis! &syj &OLd kdf twjLbEzd s
| ZOMmisde ' Mls! dzj sy EOd Isdf tjLk

o ZOMisdosfmis' . | dzOMmisde M, wEO &O

oMlsOdetso dzj dzO Y tsHded 3 L dzOyj dzdzv &5 o * H

136



1 O9 H Odadadf O dZDofOjdtElf"tc OR o Odz (enum) o dse
1 Oo HOdzd®Is o4sBe.dlsd Csdzifsdzy dzd?2 HBHOISES
c¢d?2 tjLkzd IsOIs?

class
{
static void Main(string[] )
[
1
wage .Small;
ine("Wage is {0}", wage);
e("Wage i 01", (int)wage);
iKey();
\
J
3
;
enum
'
i
Small,
Medium,

Pretty med,
Large

-
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class Program

{

static void Main(string[] args)

{
Wage wage = Wage.Small;
ClothesSize size = ClothesSize.L;
Console.WritelLine("Wage is {0)", wage);
Console.Writeline("Wage is {@}", (int)wage);
Console.WriteLine("Size is (@)", size);
Console.WriteLine("Size is {@)", (int)size);
Console.ReadKey();

enum Wage

{

Small,
Medium,
Pretty_med,
Large

enum ClothesSize : Mage

{

rE»x
.

-
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class Program
{
static void Main(string[] gs)
{
Wage wage = Wage.Small;
' e.WriteLine("Wage is {0}, wage);
nsole.WriteLine("Wage is {0}", (int)wage);
le.ReadKey();
}
}
enum Wage
{
Small,
Medium,
Pretty _med,
Large
}
class Clothe
{
}
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enum Wage
{
Small,
Medium,
Pretty_med,
Large

}

class Program

{

static void Main(string[] args)

{
int wage = 1.
Console. WriteLine(Wage .Medium.CompareTo(Wage.Small));
Console.Writeline(Wage.Medium. CompareTo(Wage . Medium) );

Console.Writeline(Wage.Medium.CompareTo(Wage.Large));

if (wage == Wage w
{

Console . WriteLine("true™);
}
if (wage == (int)Wage.Medium)
1

Console.WriteLine("true™);
}

Consc '_l-.Kt’ddKe:.'(};
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enum Wage

{
Small = 990,
Medium,
Pretty_med = 100,
Large

}

class Program

{

static void Main(string[] args)

{
string[] names;
names = Wage.GetNames (typeof(Wage));
foreach (var name in names)

{
}

Console.WritelLine(name);

Console.WriteLine((int)Wage.Medium);
Console.WriteLine((int)Wage.Large);
Console.ReadLine();|
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enum Wage
{
Small = 9@,
Medium,
Pretty _med = Small‘
Large
}

class Program

{
static void Main(string[] args)
{
Console.WriteLine((int)Wage.Medium);
Console.WriteLine((int)Wage.Large);
Console.ReadlLine();
}
}
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internal enum Wage
{
Small,
Medium,
Large

¥

0 references

internal class Program

{

0 references

¢ s dzits dz dzd 2

private static void Main(string[] args)

{

Console.WritelLine(CheckiWage(Wage.Small));
Console.WritelLine(CheckWage(Wage.Large));
Console.Writeline(CheckWage(Wage.Medium));

Console.ReadKey();

}

3 references

public static string CheckWage(Wage wage)

{
switch (wage)
{
case Wage.Small:
return "Small";
case Wage.Medium:
return "Medium";
case Wage.large:
return "Large";
default:

" LI
return "no wage";
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internal enum Wage
{
Small,
Medium,
Large

}

0 references

internal class Program

{

0 references

private static void Main(string[] args)

{
Console.Writeline(CheckWage((Wzg=)0));
Console.Writeline(CheckWage((Wage)2));
Console.Writeline(CheckWage((Wage)1));
Console.ReadKey();

) TETErences
public static string CheckWage(Wage wage)
{
switch (wage)
{
case Wage.Small:
return "Small";
case Wage.Medium:
return "Medium";
case Wage.large:
return “Large";
default:
return "no wage";
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https://console.cloud.google.com/

c

consolecloud.google.com

Start your Free Trial with $300 in credit. Don't worry—you won't be charged

= GoogleCIoud [ Select a project v ] [ Seart

v f Odzj d&z odBetstck s Cklz ©Bjtc' Is!
(¢cNew projecte):

Select from o oRaanizATION +

ana folders
Q|

RECENT STARRED AL

lojH' ' Is! dOLokZ LOcETC(BR. LOHAE ] o
organi zatione:
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= Google Cloud Search (/) for resources, docs

New Project

You have 22 projects remaining in your quota. Request an increase or
delete projects. Learn more (4

MANAGE QUOTAS (2

Project name *
‘ DemoMAUIProject o ‘

Project ID: demomauiproject. It cannot be changed later. EDIT

Location *
‘ Hh No organization BROWSE ‘

Parent organization or folder

1 v Mlottj ddz? ftots' Cllkz dzj 5B A" Hdzfs
sBdz CsOdn HOdzd - yd ted L OAut h. s totsh
9COLkoOIddB] (oEWHBS fjtjHOy! sB d' §
LOMssMkzds £ k0O tof) b flsidshiske@dzed H € sted fls
otsded BOIddizls! ftsetsHykZzoaOldmw  jtejH od¢

10 f§0O0dzj dz' hodHSCBBEts HGMskEfkz ®©BJ 6"
e
[

screene. uvdf CotedmlskzoOy o Bjt' IS! E x t
Google 0OCOkzdds dzgj ‘' LusGfigds ddzss ¢ tisttea@ds zwo @
B@BOIsd HBMIskzy HEt de sets) O dzOIsdmde Is! Cr
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= Go gle Cloud ‘ &* DemoMAUIProject ‘ ‘ Search (/) for resources, docs, products, and more

ervices OAuth consent screen

<»  Enabled APIs & services

Choose how you want to configure and register your app, including your

target users. You can only associate one app with your project.
b Library

or  Credentials User Type
O Internal @

iy OAuth consent screen

Only available to users within your organization. You will not need to
submit your app for verification. Learn more about user type 4

O External @

S» Page usage agreements

Available to any test user with a Google Account. Your app will start in
testing mode and will only be available to users you add to the list of test
users. Once your app is ready to push to production, you may need to
verify your app. Learn more about user type @

CREATE

Let us know what you think about our OAuth experience

1 Of so dz' Is¢ " dBow 9 Ohsets L OMistsmizdzC Iz
1 BB b6wWLCtse’ fodzv BsYydO LOddJhdkd f st

Edit app registration

o OAuth consent screen — 6 Scopes — Q Testusers — 0 Summary

App information

This shows in the consent screen, and helps end users know who you are and contact
you

- App name *
‘ Demo MAUI app |

The name of the app asking for consent

User support email *

M |

For users to contact you with questions about their consent

[ Odz' , dzjsBr' ' Hdes L OL dzOydlsd Mmfdmss |
1 OsdMmdz sf RAddve scopese.
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Scopes express the permissions you request users to authorize for your
app and allow your project to access specific types of private user data
from their Google Account. Learn more @

ADD OR REMOVE SCOPES

X Update selected scopes

Only scopes for enabled APIs are listed below. To add a missing scope to this screen, find and enable
‘the APl in the Google API Library or use the Pasted Scopes text box below. Refresh the page to see any
new APIs you enable from the Library.

= Filter Enter pro me or value [~}
o a4 Scope User-facing description
\:\ BigQuery API Jauth/bigquery Insert data into Google BigQuery
insertdata
\:\ Cloud Jauth/datastore View and manage your Google Cloud Datastore data
Datastore API
\:\ Cloud Logging Jauth/logging.read View log data for your projects
API
\:\ Cloud Logging Jauth/logging.admin Administrate log data for your projects
API
\:\ Cloud Logging Jauth/logging.write Submit log data for your projects
API
D Cloud Jauth/monitoring View and write monitoring data for all of your Google
Monitoring AP| and third-party Cloud and API projects
\:\ Cloud Jauth/monitoring View monitoring data for all of your Google Cloud and
Monitaring API read third-party projects
\:\ Cloud Jauth/monitoring Publish metric data to your Google Cloud projects
Monitoring API write
\:\ Cloud Storage Jauth/devstorage Manage your data in Google Cloud Storage
API write_only
\:\ Cloud Trace Jauth/trace.readonly Read Trace data for a project or application
API

Rows per page: 10~ 11-200f 24 < >

Cd dzsotsMmlseo stej dzd 2 ftes' €l daj
fz Hts B' d htsfmls® MmMjtea )" ®© Googl e
5. [ dzw Yy' ¢ ts, z0 f Odzj dz' hodHC¢
arye. Il dSsted Mistso ksdagddR {fisihtdms , ) L&
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= GoogleCloud | B bemestiofes = ammo i @

jie Viorkspace Marketplace SDK

[Bit' k1 L dO2H]jdkd2 Mjte f) O dOlsd o

Google Drive API
Google Enterprise API

Create and manage resources in Google Drive.

m TRY THIS API [4

Isojtedz Is! M HB lkdlisk odettkz fOs
Hj Bsdzlmiste®y’ °, BEH] odCtsttdhistelkze Olsdmw
HSHOISE dO CstedMmlszeo Oy Csdi3sz Googl e Dri
osdCtstcdimlssalz’ Google, ftod oMmlsOdase dzj dzdz

HesfmMiskzy H S Yy , LOMssmiz dzl Iz f sl
https://www.googleapis.com/auth/drive.appdata | dzO2 H ' Is! £ fh
HSHO2Isj :
API
Google Drive /auth/drive.appdata See, create, and delete its own configuration data in your
API Google Drive
M Gnnala Nrive fanth/driva fila Qoo ordit rraata and dalate anly tha enarifie Ganala Nriva

(O, HBHO2I] IsjfktgarS s € tsdedf'fls O @
Cstpfifslz © Google WwC' GOl d Bzls! &y d
(dzOH Qo Olsd HEfskf) LOMssmMkzdSE Hs ks d
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https://www.googleapis.com/auth/drive.appdata

Q OAuth consent screen — Q Scopes — 6 Test users — ° Summary

Test users

While publishing status is set to "Testing", only test users are able to access
the app. Allowed user cap prior to app verification is 100, and is counted over
the entire lifetime of the app. Learn more &

=+ ADD USERS

= Filter Enter property name or value (-]
User information

AN, W

SAVE AND CONTINUE CANCEL

1" mMdzvy dz0dzOh Iskzo Odedzy o' € dzO OAut h, dz
HOdz |, LO HBYdBscetss wedna LOMIstsMi dzts €
tsls te &30 dzdzw Hsfiis 2 @istead' friHs 2 & @' o . 10 (0
HsMiskzy Iz, sBite' Is! flkdzCIls ¢cCredenti al scé

APL APIs & Services Credentials + CREATECREDENTIALS W DE w~ RESTORE DELETED CREDENTIALS
& Enabled APIs & services Create credentials 10 access your enatled AP, Leam
Libra
APl Keys
o "
0] Wame Coatondele & Restictions

Dduith 2 0 Client INs

[Bjte'Is! Isdf o0OhBets LOMstsmikzdSlz. [ MmC
OfmMssmMEzdSE o OB OR yY! sets tLH' &k
ndows Pldf't fdgjtmen Hd@s 9C0OLOIsd dzOL 9 Iz
SOCBYy Storeitgoy { HBZEEdBEELE Oy’
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& Create OAuth client ID

Aclient ID is used to identify a single app to Google's OAuth servers. If your app runs on
multiple platforms, each will need its own client ID. See Setting up OAuth 2.0 [4 for more
information. Learn more [ about OAuth client types.

~ Application type *

‘ Universal Windows Platform (UWP) - ]
Name *

[ Windows client 1| l

The name of your OAuth 2.0 client. This name is only used to identify the client in the
console and will not be shown to end users

- Store ID*
‘ none ]

Last part of your app’s Microsoft Stare URL

Note: It may take 5 minutes to a few hours for settings to take effect

CREATE CANCEL

1 fdzv Moty dzdzv, MCOYO22Q) W02
ZOlsdMmdzzoh d cDown®O®@'d fES@NEL2IS] yj2 W
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OAuth client created

The client ID and secret can always be accessed from Credentials in APIs &
Services

OAuth access is restricted to the test users [ listed on your
OAuth consent screen

Client 1D ]

. ] [a]
Glent secret [

-_— ]
Creation date August 24, 2023 at 12:58:57 PM GMT+3
Status @ Enabled

¥ DOWNLOAD JSON
0K

lLO" @3sH' v | Gpdey | § getzsc. tNETL dzO2 5 d3dzj
Bz Ctss Isjrndtsdzse' '¥ yd B ' Bd t5lsj Cts8, L
¢Hello Worlde ftts’' Cls. ] HOdz 2 yOfglsd dz' , B Iz
Mo stcj dadz?y S tsdzmtsdz desets L OfMistsmiz dzs |z, W
L OfMls s @dogleDive, 0 d © t5H d Is 'H Shiflsdzif=ifd = W 02 &z 9 o
SO odosHdIs! Ctdzlsj dzs W O2dzk, hts LBJjt" G
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w
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U S dZOH' ©GHEOLE odStsdhsse ks Is! M
B'Bdz tslsj ¢ d. ltsWIAUIIﬂfEBszySfl]thzdzC ZyiJ HiSL
BdzsC o Olsd Gfdase dzd?2 f§tsls' €

9 d § 5 dzO dzdzv
] 5o dzz H &S zd3j ddtl GapgleDrive thistP L dzO2 s d L C
f sd d&zO dzdzv d3:

https://developers.google.com/drive/api/guides/aisoilt
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JSON-1 ¢4 ¢ 21V ¢ wr At ] ¢Awg
bject

J SON (JavasScript @) Notati oo
fsfdvtcedzd s W stod3OIls' o H dzW L BJ t6' G Odzdzw
WEde$ y' sdOdz! dz' Mmis! tesB SIsd L JS@Ndz L 5y
System. Text. Json. gamSyislge i3W Eq¥ sHEHSL 9 16 ¢
Mite' Oz’ Lo Od B' ' €Is & json ' HJjMjte" (
rd Is

j v@ltedBkIsd, w¢' HBYsBOcCOsIs! fttOys a0

1 JsonPropertyName € OL Olsd dzOL 9z o dzOMmiIsd e Is
dzj 3" dzt ¥ yd MOd3z dzOL o Iz

1 Jsonlgnoredzj Mmjte' Odz' L o Olsd o &zOMIsdo ' Mis:

1 JsonPropertyOrders d L dzOyO° fstewWHSE o dzOMmisd o

£ json ' H yoOfm MmMjt' Odz' L OYy" ' . [ d
fithddds cShts OlstcdB zls dzd 9 COL Odzts
LOMBtse yzo Odzdzv &3 * 0.

1 t6d € dzOH 1
] S 5dz0' B dzOfskf dzd2 § sH

class-Person

{

= public-string-Name-{-get;-}

+

public-DateTime-BirthDay-{-get; -set;-}

=  public-int-Age

= i

> > get

> B

> > > var-diffYear-=-DateTime.Today.Year-—-BirthDay.Year;
+ =+ =+ return-BirthDay.AddYears(diffYear)->-DateTime.Today
> > > > >  ?-diffYear---1

O > :-diffYear;

=4 > }

= 1

> public-Person(string-name, -DateTime-birthDay)

!

> =+ Name-=-name;

= = BirthDay-=-birthDay;

=}

}

var-person-=-new-Person("Nik"  -new-DateTime(1995, -10,-28));
Console.lWriteLine(System.Text.Json.JsonSerializer.Serialize(person));
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https://learn.microsoft.com/uk-ua/dotnet/api/system.text.json.jsonserializer?view=net-6.0
https://learn.microsoft.com/uk-ua/dotnet/standard/serialization/system-text-json/customize-properties?pivots=dotnet-6-0
https://learn.microsoft.com/uk-ua/dotnet/standard/serialization/system-text-json/ignore-properties?pivots=dotnet-6-0
https://learn.microsoft.com/uk-ua/dotnet/api/system.text.json.serialization.jsonpropertyorderattribute?view=net-6.0

c¢

CjLbd Ok hkttd B3O &

{"Name": "Nik", "BirthDay":"1995-16-28T60: 0t

1 6§ &OH 2

[ BHOMBE odStstedMmMisOdzdzy OlstedB zZIs' o

class-Person

{

[JsonPropertyName("firstname")]
public-string-Name-{-get;-}

public-DateTime-BirthDay-{-get;-set;-}
[JsonIgnore]|

public-int-Age
1
3 et

!
[l=]

var-diffYear-=-DateTime.Today.Year---BirthDay.Year;
return-BirthDay.AddYears(diffYear)->-DateTime.Today
= = ?-diffYear-—-1

= = :-diffYear;

!
"““'q,q,q,q,"‘""

public-Person(string-name, -DateTime-birthDay)
1

= Name-=-name;

»  BirthDay-=-birthDay;

}

ldCtsdz@ond StH L G§ofjtejHdy SES
CjLbd 5O

fted < oz

{"firstname”:"Nik","BirthDay":"1005-18-28TB8:00:68"}

JsonSerializerOptions
Bso Ykzo Odzdzv o3 JsonSeri

l'izer Options i35y dzO
y"' '/ HifMmMjte" Oz L Oy
l'izer OpOfilodhstsMmils j2:C° L

» O PO
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1 AllowTrailingCommas o MilsOdztso dzé * , yd f BIlstc’ BC
f "  Mdzv MlsOdeds! segts jdzj i3 dzgs© & J SON
HSHO' Is+ mw

1 DefaultignoreCondition o flsOdztse dz¢ * , yd
Mite' Odz" Lo OlsddBi Is* MW/ HiMjt' Odz' L 9 O
o &zOMiIsdo sMmisv d3dl 'L @ dafyg odag®d dzdzv o3

1 lgnoreReadOnlyProperties O dzOdztsc ' ydzts o Mils Odets 9 dzs
Mite' Odz' Lo Olsddzlzlss Mw o ZPMIis dzy sMils ' ,
udls O dzdz”

1 IncludeFields slsted i3z OBB o fMilsOdetso dz¥ * L dzO"
sBtesBdVEIs! Mw fsdvy ' H Q) Mjte’ Od

1 Writelndented o fMlsOdzsodzs *, yd HBHO9s Old Bk
(E@dsoades SOy Eyd, Hdw CttOmMd). c¢hts
HSHOIsS e '  totse Odzd dad

}ted ¢ &zOH 3

] jtoj HOMB dzOflskzf dz2 § OLOdijIsted * L &3 dad dst
var-options-=-new-JsonSerializerOptions
i

+ WriteIndented-=-true

IH

var-person-=-new-Person("Nik" , - new-DateTime(1995,-10, -28));
Console.Writeline(System.Text.Json.JsonSerializer.Serialize(person, -options));

class-Person

+  [JsonPropertyName("firstname")]
+ public-string-Name-{-get;-}

+ public-DateTime-BirthDay- {-get;-set;-}
public-int-Age;

public-Person(string-name, -DateTime-birthDay)

Name - =-name;

BirthDay-=-birthDay;
var-diffYear-=-DateTime.Today.Year-—-BirthDay.Year;
Age-=-BirthDay.AddYears(diffYear)->-DateTime.Today
+ 0 3 ?-diff¥ear---1

> > > + :-diffYear;

B T P P PR P )

S ST R WE T dh ab db db B db

[ted B0 Bt dzOMlskf dzd?2 tjL zd sOIs
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https://learn.microsoft.com/uk-ua/dotnet/api/system.text.json.jsonserializeroptions.allowtrailingcommas?view=net-6.0
https://learn.microsoft.com/uk-ua/dotnet/api/system.text.json.jsonserializeroptions.defaultignorecondition?view=net-6.0
https://learn.microsoft.com/uk-ua/dotnet/api/system.text.json.jsonserializeroptions.ignorereadonlyproperties?view=net-6.0
https://learn.microsoft.com/uk-ua/dotnet/api/system.text.json.jsonserializeroptions.includefields?view=net-6.0
https://learn.microsoft.com/uk-ua/dotnet/api/system.text.json.jsonserializeroptions.writeindented?view=net-6.0

Be8:88:a8"

J
2158 Mt Odz' L o OIsd
JsonSerializerOptions:
var-options-=-new-Json5SerializerOptions
1

+ MWritelndented-=-true,

+ IncludeFields-=:true
¥

U tSH

f OOk Ists

slsted BO' dts ' dgh d 2
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|public-class-River

i:uib"Lic -River{int-id, -string-name)

Id-=-id;

Name - =-name;

Fish-=-new-HashSet<string=>();
_fishCount-=-new-Dictionarye=string, -int=();

F O T A T
B T

+  [JsonPropertyOrder(18)]

+ i:liblic -HashSetestring>-Fish-{-get; -private-set; -}

+ ﬁdblic-int-]d-{-get;-private-set;-}

+ ﬁdblic -string-Name- {- get; -private- set; -1

s  public-decimal-Length- {-get;-set;-}

+ private-Dictionary<string, -int>-_fishCount;

public-veid-AddFish(string fishiame)

1%
» f
I+ = if-(Fish.Add(fishName))
+ = 1
+ = * _fishCount[fishName]-=-1;
+ % = return;
+ = }
= = _fishCount[fishName]-=-_fishCount[fishName]-+-1;
=}
|+ public-veid-WriteCountByFish(string-fishName)
S
+ *  var-fishCount-=-_fishCount.TryGetValue(fishName, -out-int-count)-?-count-:-8;
+ # Console.Writeline($"{fishName}-=-{fishCount}");
=}
T

1 S 5dz0' s @O ls iz § dzd 2
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var-dnipro-=-new-River(l, -"Dnipro");
dnipro.AddFish("Dorado");
dnipro.AddFish("Salmon");
dnipro.AddFish("Dorado");

var-dunay-=-new-River(2, - "Dunay");
dunay.Length-=-16m;

var-options-=-new-JsonSerializerOptions

WLy ™

WriteIndented-=-true,
IncludeFields-=-true,
DefaultIgnoreCondition-=-JsonIgnoreCondition.WhenWritingDefault

Console.WriteLine(System. Text.Json.JsonSerializer.Serialize<River>(dnipro, -options));
Console.WriteLine(System. Text.Json.JsonSerializer.Serialize<River>(dunay, -options));

{Jd

c ¢

Lzdzt SOIs:

II:IjII : _1-1

"Name": "Dnipro”,

"Fish": [
"Dorado”,
"Salmon™

"Id": 2,
"Mame" : "Dun
"Length™: 18,

Pts 3§ Hdzw _fishCount

9COLOId BsHJY '

public-Dictionary<string, -int>-_fishCount;

uts

BlHj dzOMisky dad 2

167

tcjLEdz sOIs:



"Id": 1,
"Mame": "Dnipro”,
" _fishC [

nay",
118
_FfishCount™:
"Fish™: []

e

&

100df £ WO2d O Lydlskzo Odzdzr ' da¥ ste
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|public-class-River

bublic-River(int-id,-string-name}

Id-=-id;

Name -=-name;

Fish-=-new-HashSet<string=>();
_fishCount-=-new-Dictionary<string, -int>();

RO T T R T
Bl T T T

+ [JsonPropertyOrder{18)]

# hublic-HashSetcstringr-Fish-{-get;-private-set;-}

3 ﬁublic-int-]d-{-get;-private-set;-}

£ bublic-string-Name-{-get;-priuate-set;-}

s public-decimal-Length-{-get; set:-}

+ private-Dictionary<string, -int>-_fishCount;

public-void-AddFish(string-fishName)

| =
S
I+ = 1if-(Fish.Add(fishName))
el e
= = =+ _fishCount[fishName]-=-1;
+ =+ = return;
= }
= = _fishCount[fishName]-=-_fishCount[fishMName] -+-1;
> 3
|2 ﬁublic-vaid-writeCuuntByFish{string-FishHame)
= i
=+ wvar-fishCount-=-_fishCount.TryGetValue(fishName, -out-int-count)-?-count-:-@;
=+ Console.Writeline(5"{fishName}-=-{fishCount}");
= 1
"I

16 S d&ZzOH 100 dMm k& W02 do
I S s5dzOlsd dzOMiskz dzd2 € tsH
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var-rivers-=-new-List<River>();
var-dnipro-=-new-River(l, - "Dnipro");
dnipro.AddFish("Dorado");
dnipro.AddFish("Salmon");
dnipro.AddFish("Dorado");

var-dunay-=-new-River(2, - "Dunay");
dunay.Length-=-10m;
rivers.Add(dnipro);
rivers.Add(dunay);

var-options-=-new-JsonSerializerOptions

{

= WriteIndented:-=:true,

=+ DefaultIgnoreCondition:=-JsonIgnoreCondition.WhenWritingDefault
3

T

string-path-=-@"C:\Test2\SerializeJsonExample.json";

using- (FileStream-fstream-=-new:FileStream(path, -FileMode.Create))
{

=+ awalit-JsonSerializer.SerializeAsync(fstream, -rivers, -options);
=+ Console.WriteLine(@"3anncaHo-y-thain");

}
AO2dz BOqdsj dzOMiskzy dzd2 o d & W H:
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. [ Serialize JsonExample json 4

=1 & n b Ld B =

[T sl

5

=

TIdaT: -1,

"Hame™: - "Dnipro™,

"Fish":- [
"Dorado™,
"Salmon™

TIaT. -2,

"Hame™: - "Dunay™,
"Length™:-10,
"Fish":-[]
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|
|| SenializeJsonExample json E3

5

r —.-'|_r| -
Id™:-1,
"Hame™: - "Dnipro™,

"Fish"™:-[

oWk
[Tl
L

& "Dorado™
T E |
i - -k,
8 [H--A
10 TIdaT: -2,
11 "Hame™: - "Dunay™,
12 "Length™: ,
13 "Fish":-[]
14 ==},
15 H- -1
1 nrda™: -3,

1 ] = Ma  MSt s M
1 Hame™: Stryi"®,

14 "Length™:

]l dEtsdzO" d@Bts € SH:

string-path-=-@"C:\Test2\SerializeJsonExample. json";
Jusing- (FileStream-fs-=-new-FileStream(path, -FileMode.Create))

{
+ var-rivers-=-await-JsonSerializer.DeserializeAsync<List<River>>(fs);
i foreach-(var-river-in-rivers)
= {
= > Console.WriteLine($"{river.Id}:--{river.Name}---{river.Length}:--{river.Fish.Count}");
=}
}

Console.ReadKey();

d 30" d3ts
Dnipro - 8
Dunay - 1@

ZOMskf dzd?2 t©jLikzd sOks:

[t

(=
1

S5tryi - 1
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WH, ®jk0O ° f eEboda@usjddadzy elsfjSdsde d fls
fd s dgllsBtO dzets e s f tets G te O3z 9 O dzdzw
Bzo A ,CHY jto] sotstej dzdgv Isdf ' o,
sted BB od¢dzs yj dz , dzj v o dz

dohd ®RBOljte' Oz HOdzs’®  slsi digfd] i
d o' H®B ddesfMls’ & 3 §OMOKB] kO

§ OfloH dotds ' s SO o kd o
9 stej dzdzw sdf " o, s jtcOted s © 9
Y dg, dzjwedz , Odesdz dgdz’ SO HddzOB
d MdddsOSMdydesets OdzOdz' Lk O B Y(
Mseakzoa Olsd ANTLR.

@tstcOltstedzd?2 HftOCIsdSlzds 6

fdets e d fd dzls 0¢ Md ydes ¢ s Odz0dz' L k& Is ©
tedisOdadz ANTLR Hdzw o d¢ sdzOdadz? dzOB 't
fMls HB®ROMNdz! sets L OsHOdzdz -~ 4 (30 =&
dbdydets’ yOflsddzad Y CANT ZRRB s tizO If 1§ fg G2
dB3j dzls dZzOB stcOlsstcdzss’ tetsBBlsd, hts o' H
s ' HdzgsfMis' L' Mot d@3 9 Ote’' Odzls s ) .

1 Oo HOdztlzY s teOyYs o Odzdz? BOIsj o' Odziz
1 O9 HOdzdzv 1.

[O' & WO2d L od& Mmistd:

[

{
"PublishingHouseld": 2,

"Title": "¢mes®ysod. OdyarsR
"PublishingHouse": {

"Id": 2,

“"Name": "08cdpdy8q",
"Adress": "OesazR 2"
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}

2
{
"PublishingHouseld": 1,
"Title": "Neavaoo9asaod @2063agmM3y)3yR",
"PublishingHouse": {
"ld"; 1,
"Name" : "OoeRYosodaeaYR" 36R3 oy
“"Adress": "OesaszR 1"
}
2
{
"PublishingHouseld": 2,
“"Title": "Coasmroaod. OdyarsR 9",
"PublishingHouse": {
"1d": 2,
"Name": "08cdpOy8q",
“"Adress": "OesaszR 2"
}
}
1. ulsostedlsd o' Hf so ' de'dd & @OFdo dg'OMla j MY
2. ¢S dtBr Hdzs LB dzdlsd s dfm € dzOM' o,
fsHOd "sdik f OttOdjIste Publ i shingHou
3. ¢S dzitsBr  Hdzs L d3 dzdilsd tsfidm ¢ dz0fMm' o,
' Msdeo JOORBIiIste Title L dzOLots¥ AN

] Oo H Odadive Rteq s d  CHstEMASEs Wzd 2 Of 2l Is!
CCd2 tejLbd sOK? 1 BwWhd s .

atic void Main(string[] args)
{
var numbers = new List<string>() { "4", "2", "5", "12", "1" };
foreach(var number in numbers.OrderBy(x => x))
{
Console.WriteLine("{@}", number);
¥
Console.ReadLine();
ot
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) Oo HOdadie Beqlsd S t5dzfytsdz dzg 2

de? tejLlzd sOI? 1 swimds s .
static void Main(string[] args)

;

}

List<int)> list = new List<int>() {1, 5, 14 , 9 };
var nums = from elem in list
where elem > 7
select elem;
list[@] += 10;
foreach(int num in nums)

{

Console.WritelLine(num);
b
Console.ReadlLine();

) Oo H OdRve Mg’ s € sz d dzg 2

CSd?2 tjLikzd IsOk? 1 W ids s .
'static void Main(string[] args)

{

List<int> list = new List<int>() € 1, 5, 14 , 9 };
var ﬁ@ﬁé = (from elem in list
i where elem > 7
select elem).ToArray();
list[e] += 18;
foreach(int num in nums)

{

Console.WriteLine(num);
b
Console.ReadlLine();
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1 Oo HOdrdEe e Isd CtsdmMtsd dzd?2 HBSHOILBC.
CCd?2 tjLbd KO? ) tswids s .
‘public class Student
{
H
Coonox: 0
static void Main(string[] args)
,

public string Name;

var myStudentsl = new List<Student>

{

| new Student() {Name ="Alice"},

} new Student() {Name ="Bob"},
new Student() {Name ="Clarie"},

' new Student() {Name ="Alice"}

b4

var myStudents2 = new List<Student>

{

i new Student() {Name ="Alice"},

new Student() {Name ="Bob"},

new Student() {Name ="Tim"},

! new Student() {Name ="Alice"}

15

var result = myStudentsl.Intersect(myStudents2);

Console.WritelLine("{0}", result.Count());
Console.ReadlLine();
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1 Oo HOdrdive tfted Isd € sdzmtsdz' dzd 2
c¢d?2 tjLbzd IsO? 1 tswhds Is* .
public class Student

{
: public int Age;
public string Name;
¥
Covwnok: 0
static void Main(string[] args)
{
. var myStudents = new List<Student>
I {
: | new Student() {Age =18 , Name ="Alice"},
: new Student() {Age =20 , Name ="Bob"},
: new Student() {Age =18 , Name ="Clarie"},
'\ | new Student() {Age =18 , Name ="Alice"}
.
f Console.WriteLine(myStudents.Distinct().Count());
. Console.ReadLine();
¥

) Oo HOdadlve e d lsd € tsdzitsdz dzd 2
CSCd2 tjLbd KOK? 1 swihd s .

static void Main(string[] args)

HSHOIsC .

HSHOIssC .

{

: var words = new List<string> { "bac", "dbce", "acbfg", "bcad", "acbd" };
var wordsl = words.Where(x=>x.Contains("cb™));
Console.Writeline(wordsl.Count());

Console.ReadLine();
¥
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1 Oo HOdadle BteIsd Ctsdemtsdz' dzgd?2 HBSHOIEKC.
CCd2 jLbzd O? 1 twid Is!

public class Student

{
public string FirstName;
public string LastName;
i
Coownox: 0
static void Main(string[] args)
{
var myStudents = new List<Student>
{
] new Student {FirstName="Bob" , LastName="Borisov"},
i new Student {FirstName="Adam" , LastName="Cepler"},
‘ new Student {FirstName="Clark"” , LastName="Adler"}
35
var studentlist = myStudents.OrderBy(x => x.FirstName)
.OrderBy(x => x.LastName)
.Tolist();
foreach(var student in studentlist)
{
| Console.Writeline("{0} {1}", student.FirstName, student.LastName);
};
Console.ReadLine();
}

1 O9 HOdrd'o PtedIsd Csdemtsdz! ded?2 HBHOIBBS.
CSd2 jLbkd OK? 1 &Y Md Is!

public class Student

{
public string FirstName;
public string LastName;
public List<int> BookId;
) ¢
Cosnox: 0
static void Main(string[] args)
{
H var myStudents = new List<Student>
{
new Student {FirstName="Bob" , LastName="Borisov", BookId=new List<int>(){ 1, 24 } },
new Student {FirstName="Adam" , LastName="Cepler”, BookId=new List<int>(){ 5, 6 , 12 , 15 }},
new Student {FirstName="Clark" , LastName="Adler", BookId=new List<int>(){ 7 , 82 , 34 }}
35
var studentlist = myStudents.Select(x => x.BookId.Count(y => y > 18)).TolList();
foreach(var student in studentlist)
{
! Console.Writeline("{8}", student );
}
! Console.ReadLine();
}
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1 Qo HOMze o B&Isd Ctsdemtsdz' ded?2 HEBSHOIEC.
CcS¢d?2 tjLikzdz O? 1 cwhds Is! .
static void Main(string[] args)

{
string[] colors = { "green", "brown", "blue", "red" };
string s = "g";
var query = colors.Where(c => c.Contains(s));
s = "n";
query = query.Where(c => c.Contains(s));
Console.WritelLine(query.Count());
Console.ReadlLine();
3

1 O HQdzdzls o stedIsd € sdeMmtsdz! dzgd?2 HBSHOISEES.
CcS¢d?2 tjLbkd O? 1 whds Is! .
static void Main(string[] args)

{
string[] colors = { "green", "brown", "blue", "red" };
var query = colors.Where(c => c.Contains("g"));
query = query.Where(c => c.Contains("n"));
Console.WritelLine(query.Count());
Console.ReadLine();

¥

1 OoHOMzd o BRIsd Ctdelmtsdz' dzed?2 HEBSHOIEC.
c¢d?2 tjLbzdz IsO? 1 swhds Is* .
static void Main(string[] args)

{
string[] colors = { "green", "purple”, "red"”, "yellow" };
var query = from ¢ in colors

where c.Length == colors.Average(x => x.Length)

select c;
foreach (var color in query)
Console.WriteLine("{8}", color);
Console.ReadLine();
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1 Qo HOdzezls 0 B&JIsd CtsdzmMisdz dzgd?2 HBHOILBEC .
CSd?2 tjLbkd sO? 1 swhd I .

atic void Main(string[] ares)
{
ar nameList = new List<string>() { "Adler”, "Tomas", "Bob", "Toni", "Xavier" };
var a = namelist.First(e => e.Contains("To"));
var b = nameList.Single(e => e.Contains("To"));
Console.Writeline(a == b);
Console.ReadLine();

1 Oo wi®dzu Iso stedIsd CtsdmMtsdz dzd?2 HBHOILBEC .
CCd2 BjLbd 5O? 1 wihd s/ .
static void Main(string[] args)

}

int[] numbers = { 40, 28, 35, 98, 60, 32, 68, 55 };

var query = numbers.SkipWhile((x, y) => x > y * 18);

foreach(var num in query)

{

Console.WriteLine("{8}", num);

¥

Console.ReadLine();
} t
1 OoHOMéY dHBES MiskH]jdels' 8 §Istc’ Bdes o
O fted LBl dpjdfz (¢ yd odSssdzOlsd o LI

1 Oo HOdztlzY L tlzff yv d3jIssH' © Except , | nt

1 O dlsOdzdzy Hts Isj d3d:

1. 1tedL dzOyd dzdzv tcj W OC Iststed dzG Iz .

2. 1l dHd tjWOCIlststed dzG Iz.

3. LINQ (Language Integrated Queiy3ts o © * dzls j G tcts 9 O dz
LOfdls" ). ltedL dzOyd dedzv 1sO fd dzls O

4. LINQ to Objects

5. LINQ to DataSets GQL

6. LINQ to Entities

1 Oo HOdzdzY HdzZvW MOBMIs' 2des’ tetsB tsilsd

JftcOy® 9o Odgdz? dzj S y' 2dedr @O jtc’ Odz' & (
fsdey Islsw) Is © BOIsjtc' Odz' o zOB st Ols ts to dzts
Cdzlstc s dz! dets’ tetsBBIsd. l S stedMmilsOIlsd AN’
OB StcOlststedets’ tsBBISd ~ 1, 1%*.
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st {truvrYW@eosRrRL G [ o [t oultrL1d 191 Ccuu

#R1 UOSHRYLTRE 01 ¢ u w [ YrRef[11Cc |
C¢ bttOdmdzv ssted, tesL totsB dzj dz' Hdzw € ts
ZO0 dBseo On ftesctcOdlzo Odedzw acffr]tsCts Gt tc' o da*
9 CtdizOdzH d 9d¢ tsdzz o Odz Ctsdif Jetsd3? ¢

o bkjCMmk' fsdttOld? HI;’tGISBIz‘d31S L dz021Isd
9 Hftse ' oahd d© B ' dz' h fHtesflsj 1 dlsOdedz” :

SHjtYEZo Old dO ontH' WHSSEC, Mt & fMisdl
7-2*3, 0O dO odrtH' 9dHO9OIsd o' HfBo ' Hd
fjtejHlk o d¢ dO dzdz' i ‘dZls O € A PuaRdidkaOE df o C

o d tc O (expmession parsing ‘ ‘ shdztso s ofm' A ¢t
"delsjteftej IsOlstste’ 8 dBBso, jdzj Clstotsdededn IsOB ¢
fslstc’ dets fitclilsotster 9 Olsd yqdmdztsoe 9 dte

&

sO¢ fr]qudzqzu PRI dzOfdts & OusAEFRO Y to OMEn&BRd
s Has'OC M d ydzd @0 OfzPr® sz Stetsy' WC s
jc dzd,? HO@ER dz' 1BHEZjHiLZ) olss & s u ¢ Bzl @ C i d y dzd
ZOdz' L Olstste 9 RtsHdl! HB MistezClkted IsteO daf

o009 -
< B

[tSLGdedszsts fteddeydfd ftsBkzHtsead Istc ©

ftod G &zOH 'L 2Ods@dlz 58 Yd Mdzj dzdzw L dz0yJ dzdzv 0}
{BRINJBsMY ydhmassddd o dteOL ORB]. sto’ & k
NS ZOH Ol iBlzls* w L OSdr 4 dzi*dy, els=s, o: yd
HEYSCd IsO L o dadz .

1 jtojtcOR s Odz' 4 dzj d34 dzls d Bs ) dzO C s
' Hiseo ' ' Hdzs HEt ff cOo ldz+ @) d2G, Btc8fa + bidzOff tod €
c;a=9i b.

1in02 fjtosttd &OsIl! dzOMlsk{ dad 2
ff OH O dzdz" :
odhd?2 LkdOwdd2 + kO

Al%
A+-

Az yq2 =
[fjcObtsted ' odzsets o' sedlsjlslz o dSsc

[ &z tefigh j dzdz? B EZHJ @35 929 Oy Old, M ' dgd

tjc' Mistek O ‘' tHAdsBESS j ddBd (dbisslsts H
Z) . 1 Of bPSBHOEIL dZOYOs Is! sk MOdkkz L & dadzkz
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L dzOyj dzdzv ddg@le. e j LM 2Mdzs o Ol dmw  dzd
¢ s dzls & ©dz s Bd dzC O 3] .

wdzh d i3 fdztse Od3qd , LOf o sdeso Odzz  RBis o
B 2O L OHOIsd dzOflszf dats® cCcteOBOISIS 58

<) ¢ dzO HoddtROVL f<tc d o ts4>9 B dedz® L

<tf tod o ts> oY@zt dzeaOd teO L

<o d oL HISH O § | to GyH 8 H Odzts €

<H S H CdzEYeE s ) dekB § | tc Gydsde@ y dad ¢

<dzdats y dad Yinlsj f><wif | to Octzde® y dzd €

<ils § §> d&¥ st<j tc Ggd f P (o Pt B vzdzO

<y frpdzts

<sf j Gy 'YW-I+ |

s jtey' w2 | /| %

<sfj Loy Y3

U fipdzsy ¢ %90

<ydW¥wOY 0 | 1 | 2 | 3 | 4 | 5 | 6

<L &3 tzdz®|b| &|A|B| & |

vftesBb2ls) tBYdMdd T2 *&ONsEzY dd2 o dtsC

1 tesL 2d3" dzts h s L dzOyg dgdzv Histe' o dgt *
fted2Iisd o codizselkz dzOMlskzy dzd?2 Odetstedlsd:

a = BHJjwyOld fjthd?2 i jtOdzH

while(' fjtwOdsH)

{

op = BHJjtkyOlsd fjtOlststs
b = tsHjtt)yOld Httked?2 fjteOdzH
a=aopb

[H&OS ftod B U H-BtIodzds | Lokt AL o d 7 t
LOK Bl sMS' & ¢d fdMOdO fsyjHELO
S jtOte’ 0. | J @Sy d0 {2t cdifisjts Clsdstajec Cds' de
fcOo Sk, sMC' & € fOoddkd OdcjBteq
LOMstsMtsaz Is! MW ©OdZ "j o' Hdz d30Odzdg .

Jde€MmMduyudzed?2 OdzOdz' L
 dzv Istsets htsB tsBYydmdzs 9 Olsd o
dz0 dzj € fyj d3qd . cS’ sBO6' CIsd 9980

fesctcOdio Odzdz" . | Ctsydetsy  dzj S dstss ¢
e ZOHO' s MW L §OLd odedvHk (Ilsdf dzj ¢
LB @ ' disedOy v fos SCsdStjlsdz dj S



9" H Ctydas’ CBdeS 6§ Isdzts”’ B e d
Bso © OtedW dBi Isdydzed= o dteOL ' o) , 1
fpw  MSC " dau dedzd d3.

Cdd3 ted &fmdgydzd 2 1 QEOEKIEBGBIstco n SH 53
Mddkeosdz" o, s ftej HMIsOa dzv*® o7 " |
dz' mlis: dzj € Mmd 3. AT Pdzls © § B J ny dztsild
SO

3tstoantGIzQu T, h ts tetsL f ' L dzO¥ Is+ fmw az
Mz sQo IO Is dets ¥ e @BERd dBd o JLoPOO B
h 53z JIsof" dzj S fpdydetse ts Odz0dz' L k&

dzyd dzdzd 2 OolstsdziOls L O toj Glzdzw toded d3d o d
jABH' ® HdY OolkBdBOKO, O HOAL o8 Hdz
&' LOtstesds z odn' Hdzd?2 ks ¢ dzj Cfj &.
]l smdetso dzJer]q’udztsGB OdzOdz' L OO
ftso Hdzsets M dzyd dzdetse s Qo9 Ists OIS O.

U Qo[d3 yd dzts d3, Hdzv tosL tcsB dzt 9 Odatse s
J bted Isd gy dadinEilpf d3tc OmtstyL H " .dz' dzd €

VU LOCOdz desctsz o df OH S & Hagzts B A2 He dgdff 2y «
BjlssH, s s jtelsO BGHddz LO " dhdds afm’
hs sLBdo O odtOL dz2O dzj €y &3, 4§ 5o ddzj«

&g

(1) ‘edzstelzo Olsd  teSLH' dz dzdCd (s
fitejmatsHd O dtsod?2 tWHESE) ;
(2) odH d&vwlsd d&zj ¢MmidBd L IjiSMmiskz;

)  odLds@uBdY dzj C M dsq.
sty dde Jdzj B dzls o ddejOl fiy ] (ugks®) o o @ SRz MW

BilstsH, hts o jtelsO Yjteecsokt &ZgRBHEE, -
class Parser

const int Alphabet = 26; /'l dadaaso
private  enum Types { NONE, DELIMITER,
VARIABLE, NUMBER };

private string exp /'l 3tead Yo3Rby
private int expldx,; [/ * e€a8aya2d2s maea
private string token; [// eas8ayaR dad
private Types tokType; // @2¢e dads3as

/'l dR3o2Y edt boameaog
private double[] vars = new double[Alphabet];
public Parser()

{
/ * 8amemMRdmb jawodei sbybonpeoe nh s Ryasat sao. */
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for (inti=0;i<
vars.Length; i++)
vars[i] = 0.0;
}

/| | haoegae eaYas3eRwWw boaRyaoaat
/'l tduaadbemdi aoq
bool IsDelim(char c)

if (("+-/%"=()".IndexOf(c) != -1))
return true;
return false;
}
/'l @&8302sRwsa aRzejcea)] dadszas]
void GetToken()

{

tokType = Types.NONE;

token ="";

i f (expl dx == exp. Len
Yo3sRby */

/'l e3¢} 3dqRwWwosa ¢3oafrmd

while (expldx < exp.Length &&
Char.IsWhiteSpace(exp[expldx])) ++expldx;

/'l ?2Ya38aYoe e3afrmd

if (expldx == exp.Length) return;

if (IsDelim(exp[expldx]))

{

token += exp[expldx];
expldx++;
tokType = Types.DELIMITER,;

}
else if (Char.IsLetter(exp[expldx]))
{
/'l 2a bamaaR?
while (!IsDelim(exp[expldx]))
{
token += exp[expldx];
expldx++;
if (expldx >= exp.Length) break;
}
tokType = Types.VARIABLE;

}
else if (Char.IsDigit(exp[expldx]))
{

/'l 2a yoszxda?

184

true,

gth)

r

€



while (!IsDelim(exp[expldx]))
{
token += exp[expldx];
expldx++;
if (expldx >= exp.Length) break;
}
tokType = Types.NUMBER,;

}
}

}

[ O O2Is] tBLEdYd] B dzOso j H | dz odh j
15 Mmdzy WS dzLCOsp 2 TgdfigkBneaMflzl 6 ot v, ud
HesMwedelsts ¢ dzyvw ©wHCO. c¢hts B oadtOL’
getToken)Nf s YOSk fosfzmMC O f(totse 'plog, wWEh Tt
aCOLE" z0 ydfmdts, 0 dy Cdadislz , o dedfQLtc OUs Bdc] @
ftotsB ' az@ABAS " dzyv wWWHCO. (¢cSChts yjteesod?2 A
fso jtlsO Is! mMw E edcecdzwH' token, € tGKTypa, B j tcj Y
hs &3 Misdls: Isd{ Silsted d3Odats dzj ¢ M &d,
DELIMITER . ¢cShts 3 d&Ofmbkfdd?2 Mmddkotsd *° B
"3y dzj i3 B @& detzis | tols O lokefmw ots dtc tajdTHiHEd; z
sHit) k' VABDNRjEdzdzvy o d f OH € Iz, Ctsdzd yj tec
ydWttss, Lydlskz’ Is: mw oMmj ydMmdzstokel, tcd yts d3k
0O 2t¢et IANYMBER.B 1HQtej N Is*, wWECh dzOfnlsIzu’dZ
Y BHdd d3 1©OrR & g @&deden adhj, 9900 Is! fw,
odOL Iz. v \'toketgz' DI OHCESetsY d2' 2 thHis';
WeBEts L dOYyo0* €' dzj y' odtlOL k2.

c¢ EZ3d BRIt MCOLOds ttoOd hj, hHiB
B ssHEz, Blkzdd kM jd HjwWEe 2L0fgtse dzj s
Hjwe! Hsf M jdadzgv . v € @OF toc JlzjoiOmiL, f © B U2 tizd 2
LOs jtoh Iz° oqdtOL . stc' &5 Istsgts, Z HOdz 2
By i) BEOBE miswy ddz, O0dj L doOykh s
] " HfBso ' Hdzs Hts oddhBtscd € tsdz toj sQasHdss L O
LOMsBd SCdlstetsdze L O fs5BIZEOBJ SO HBHOI

ztsB CtOhj LiesL 2d3" Isd geffakendey d dzd dH J’ (
ZOo jHjd dzj SMidsd, Pt e jtlsOsIls! mw dad
9n Hd@zBEeB odtOL Iz:

¢ *-(W+10)

[d&¢Mj B3O vdf dzj Cfj &i3q
A VARIABLE

* DELIMITER
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VARIABLE
DELIMITER
DELIMITER
VARIABLE
DELIMITER
0 NUMBER
DELIMITER

1" pdzw stsegts wC 9 tjLbzd OIS tetsB tsis
tesLf ' L dz2Odets, ' dWBstedBOY' v fftes dzdr LBJtO
L ¢ dz CtsrsOs@addgd y*' ' H@ dzls d W ‘df dhldsts ta * o " d
LOdziydls: " H dtsed (9 HOMsdkz odf OHSCE

v OB dzd yw “Hj dzle oA tse dalzdzO L OB j L {
Bsy dzd o ' Mmis+ hodHCtSES HBH O Odada™ dztseo d -
o' Hsd@3tMisj 2 (Jtos idedr NoQ HE@SEdd of sh 2CE
o' HdzsMdls' MW HEts HOdSEB " HJjdsdW' COltttO.

] dzOh s 3z odf OHEC Iz, H dzw i etsh j dzdz
LOMssMtso 28 Is+ mw  dzd h § SHdtsB ZC 9 j dz L d3'
ZtcOnlzo Odzdz? toj 6" Mistelz. sz, SOBRIEZdYOY 6t
"HIgdH " COr] 9 Sy d2O L B dzdzO LBjte' O Is!
BOMde &z L 26 jdimpldzj das ' 8 ° d&'df 2 M ¢ dzOH dzts Bz
LieL 2d3' dzfs, Ats Hdzw tj Odz' L Oy’ s OB dzd y
BilssHd (MfdmMed MstekzClskte, tBO6  CIs' 9) .

vz 2 odr' Hdzd? HisSH OitRis GxR@ iz Gdd B tc ® t

double[] vars = new double[26];

A L3 dzdz’  s5yOlsCe ts € sdzmils tc@ &IsishsE Is € f

ste' @3 y! sets, L ZOHBB IS Mw B IstsSH H dzv
L o3 dazdzts’ . IMe dz €d ' ozsi ddOH Z,d3' dzlzd AR Y dz@
odCtstedMisOIsd Hdzw varsdzHg C M@ YBROr OMP sl ASC
L " dgd dz' L 8 dzdets T . fipdfar(Qud M dfffedgtse IS8y Is Hd
L d3' dzdzts ™ :

/'l €oaYa3zsRwosa boaRyasat bsmasen

double FindVar(string vname)

s | |

~= |+

if (IChar.IsLetter(vname[0]))

{
SyntaxErr(Errors.SYNTAX);

return 0.0;

}
return vars[Char.ToUpper(vname[0]) - 'AY;

}
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Aj?2 a3 IstsH dzOff d i © dzts sO¢, W€ s9 ' dz
Htseo ) d dzd , O dzj s dzt €d fjteh d?2 nd dze s dz
B 2O LB dedlsd o Hftse' Hdegs HE 9 0hMdr f

/'l Keas3pnpRasat baRyasst yozdR, Rra boams

void Atom(out double  result)

switch (tokType)
{

case Types.NUMBER:
try
{

result = Double.Parse(token);
catch (FormatException)

result = 0.0;
SyntaxErr(Errors.SYNTAX);

}
GetToken();
return;

case Types.VARIABLE:
result = FindVar(token);
GetToken();
return;

default:
result = 0.0;
SyntaxErr(Errors.SYNTAX);
break;

}
}

s ddzs OC Mdydzed 2 OdzOdz' L
IdoeHBd &j Shdudscs ¢ Eddg'd, Ot O IS o t

orn' H MddsOCMdudeses OdZOdZ' L OlsstLO, hHts Ht
dzj Cfijldgff . wdW stedkOy' v s Ctydkz dj S
pdStstedmstsolz: Is: Mw dzO@ B ' d h ' L d s&E jI
vt dalsOC id ydzgj2 Pz®upj f), " & 3 '&C tseslinwH EHAJ d
@i SMjdB, kO oflsOdasedzs‘ st Mw,  yd LOHTS
feOoddzO®R, Wodts MYSttdBzd soOdedds & o dL dz
10 oadrtsH' MddlsOCMduyudzed?2 OdzOdz' L Obsts
kOB &Y' ("' Hjdsd¥' CObst' o, @qq'a), wc'
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S fwOodds, #oLd d&jShHdudkses kO
LO tsH' sls! & 3 Mo &0 SHhGsEE §jt]
OLO MddsOShmdudscts OdOd Lk, wCd2 o
jChudsets OdOd Lk LO yjwesodd Isjtods

H_EEU

1 dzJ h " M 'd3dds'sHBE B RO dz0dz" L & dzOdzj 3 Ols!
fn* o, sHddz ‘dad L B C @z ook B dizidAs tc d Is d3d .
s H x;dzdzw Yydr bjtedd d2' @ o' wiLOdzj L
dzd Mddals OS¢ Mdudese s Hjtej o O: ' H OCfy"
ol LBO MO dz' L Olststed ), yd o' H Isjteds’ dzOd
BOBd HHO BQEZ L Otsted ) .
1 dedL iR Hdzgd 3 OdzOdz' L Ols sE RBGRZOEEE dw L
w gt By ks Bllsd ftosO0dOd L 5o Odz HfMls
BissHBR tjSkztemMdodtsets M MC 2.

l dimn dz@zkz’ L.DIssted -dtis@ GO Ils @ O HARR] € d
B 2l OOz LzoOld B dzh hdesCd? ¢ dzO
CleOBOISdE sy dO odL dzOydilsd B dz' M ' Mlss
H dzw sO¢ dnr BjIssH" 9 " Mdzlz ¥ Is f tots G te O d3
OdzOdz' L Olsst6" 9.

[ dzw i EEHO tesL ¢ dzV dzj 3B, CEOEOIES z s’ Ml
ftodfmoe ts¥ 8 Odada® :

<o JteVL HESH Ot § | tc O¥H W H Odzts €

<H B H CdzBYeRdkE ) ddiS Y j to Gyd3dzy dad ¢

<dzdzts y dzd ‘;an Is<j ><slf | tc G ctzz® » dzd €

<mls § §> d&¥ s 6 Osd f @PL (o d Pt d3' ezfizO

<y d frpdzts

<sff j Gy 'YW-I+ |

s jteOy'YwW2 |/ | %

<sf j e@y Yw

<y q fipdztsy y ¢ ¥ 90

<yd¥®0OY 0 | 1 | 2 | 3 | 4 | 5 | 6

<L o3 dzdz®|b| &|A|B|] & |

I sBlzHEZ® dits L dzORlj Bz28ZF Wik d2? yftcOodr YOI
LOHOdzE™ Lo Pe®L sdiitss <

UBH'

FIRSTi(<H tsH Otas § | t O ¥yH WHLOYS &, -, (&, & A,
é€,Z, 0, ¢€é9}

FIRSTy(<d3dzts Y dz&t€ j tc © gzt egE¢+,-, (ba, &,
A &, 0, €9}

dz
s
Iz
q
to

QIO+~ N
o&g&"™ 110
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FIRSTi(<fIs | to&tift | to GyRest8y BEE+ - (La, BA,
6,Z 0, é09}

FIRSTi(<ts {f j tc O ¢tz {+,-}

FIRSTi((<o d @£ { (}

FIRSTy(<L 3" *pdzn, A, &},

FIRSTy(<yd fpdes = {0, &, 9}.

1 dzOy g dzdzv W zdzfzy ' 8 M FR RO& Isj tedzOIls d o dzqd
ftesHkCyYy 2 Yt Otwdets dai f Bej Is§ dzO G s'OMIO,ls
LL()ctcOBBOIsdE 5 . s 0¢dd3 ud dats o3, Hdzw  fpd
CleOBOISdSd disyj BElsd LOMlststses Odzd?2 o3j
ftso jtedzj dz* ) .

[jlsH tjSbktemdodtsets MikMSkE BjL o
s dzr €d Hay O dOls(d1s), f 1O ashds@z’ 2@ § B+ L dzOfl
Edse " : fjtehtsets Md@Bosdze Sy dsets fteOo d
odL dzOyj dzdzv, L OfMssmMtso desets ff tcOo d dzO.

|
&
I

[ dzw fted ¢ dzOH Iz, dzj =~ 02 odn " HI dzj € M
fsmdz Hsea dg' MiIs! dzj ¢MmMjdgs 7 + 5 * B, bkl 7
NUMBER, B i VARIABLE , + TIOBLIMITER . 1 Of etsff sdztso Oc
o dteOL MC &zOH O' s+ Mw L Ho tS5n HSHOdzC ' o
MSC dZOHO' Is! MW "L Hoth dRdetsy dzd <’ o: 5 kO
sHdey yYydfmdzs 2 tHdez L 3" dedez. 1 sz’ Hiso dg' fr
Hdzw ®HHqafidy y' sets adtOLlkz d@sy dz0 LtsBteOL (I
1 sBkHtSO O Hitcjoa O odoetsHLE yd fsmdz Hiso
QolstsdzZOIE. st d2 HjtjOO fd&3 Yo' Is! Mw {
Cotejdz2 My  9af OHOE ! L o' Hftse ' Hdzd d&Bd Tls(
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. A I"\ ___.-'
; i ~ -"\I‘I I__-"'f
i) LB
\“‘“-_p-'r' oy M*—-__-"
zB LteBLE& Isd, we 3Ji ©® H'2fMdesMis
HOo O2Isj totsL G dzVv dzj d3ts +&CEIskzf dz2d?2 Y tod € dzOH
1 tod 9 d ¢ dzd ¢ Evaludgg(ls @ dzO dr'terd M e<ts & g O dzdzW

<o dteQL o~ "' Hdats’ st O&OwdAsOIBSHELOHEO o
zj SMj BO. (cCh§EydgjadgOtLw HStsd3, Ists o dd
¢l stesydz' 2 twHSGCeE tetsBtslsO@ L O jtehkz' Is!
dzj Cfj iss® ° ydimdts 7. [MC" d €d vyj dzj
& Is tEvalExp2() ( O d&zO dz'tsH Odetssy j e O yH B b Gdps § v

toj L zdz |s OEvAIExp2@sg ¢ B Bz@ValExp3()( O dzOdrizts ¥ dzd €

<sf j O ydzdzy tzd 9 , O IsO k Mo BvalExpd)tcc kz o ¢
( O dzOfls | etlf | to Gy<dzezBs 3 izl SEvatBxpd() o d S dzd € O
EvalExp5() (s j e O d't@PL. 1 sls' d3 EvegEx|so§ H
fdtejo oW’ , yd dzj foz¢ 3 &EMPRE HtizQete bpth d3.
odfOHCE vyj dzj sO¢, Is sEFHEXPS()( © dzP O L Is
(<o dtepi 3" wzflz@d fipdets . vy jEvalEXB&)dzftezs ]

toj Sktond o dzgs oE/AIEIPG Ols do PEBTmEH C 2 o JteOL 2, o
HizZX ¢ d)AtomPretse o d L dzQjudfded wddpdrO®. [ M¢ " dz@ ¢
dzy 9 HCtcdo O Ytss Hiy ¢ stem() * aeflltts dzlz * Is !
ftogdfotse 5! MW L dgOYj dzdgy 7. 1 tsls' &8 9 HE
i SMjdkd 2 fojtedsj dedz® L zOdzy® 43S0 o d&d
s j Ot +.

[MC dz € d 1 tslstsydbcfdzodejds fipj,Btse* dz L B j to
LB dfsizs 21 sls' 3 OdzOcdz' L Olstste o dBdte®° dzOMls
ZOdzys Y Sk fsyddzO’ st iqw L detso . Apri(). " tOdz
JIsted 3Odzj L dzOyJj dedzv 5 redulsoe j' tcls Qf lds'zfiyWs 1 Lfrply" ¢
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. Aj o dC dzdRo' ] of sEqdEEPdRl Y L uydbiz' s
sl Oddzy zj Sfj kO B, wCO ' L5 dedgts® . [ jk
T L dzOyJ dzdzw 0.0. 0] yd ? Bsdzd dzls o " HB
S5 j e@yisdzsy j dgdz? 5 dz@ 0. [btedBdOdd?2 toy
Bj stEWEXP2(), HJ ©' HBEZOO' Is! MW HBHOs Odada” .

b o' HitSo ' H' oditHdl! 7.

[cfco dzd B Bseok, s OdZOL LE‘ &, §t
tetsL ¢ dz¥ dzj BG:EteOBRBOIS IS &z

<) € dzO HodgROL <tc d 1 o & 9 O dpdzO L

<tf tod o ts oYzt dzeaOd O L

<9 d oYL HS HEEBdES ff | te O gH t8 H Odzts §

<H S H CdzBYeRdRE ) dekB § | to Gyd3dzy dzd ¢

<cBdzts 3 dzd Y s f><tslf j to OArtzez® 5 dzd €

<fils § 1> d&¥ st<j 6 Olgd f P (o d P <L B HzdzO

<y q frpdzts

<sf j ey YW1+ |

<sfjeey w2 | /| %

< j ey w3

<y q fipdztsy y @ ¥ 90

<ydq¥®woOY 0 | 1 | 2 | 3 | 4 | 5 | 6

<L &' dzdz®|b| &|A|B| & |

I sBlzHE' dits L dzORl Bz28F W Ed22 yftcOoadr YO
Yy CctOdiOIsd B zOw @GEHL s BsE <

UBH'

FIRSTi(<ff te d o ts&)& Dajzadz, A, &},

FIRSTi(<9 d te)0% FIRST(<H S H Odzts § j to © wH 9 H Gizts €
={+-(Ga 8&A &, 0, ¢é9}

FIRSTy(<d3dzts 3 dzkt§ j to © Yoty BHE, - (a8 &,
A B, 0, é9}

FIRSTi((<e d @ { (}

FIRSTi(<L o' elpddn, BAé,Z)

FIRSTi(<y d fpcets = {0, é, 9}.

JuiodHdes, cCcwOBOEEPHBOIsdEiss". KIij( dHdf dd
s L dzOyj deddl to i) oRSETH B BzbifRoSATe 2 {a, &, A,
é , 7.

widzzé 5! Odzestedlsdd, "t §jtjlsotstes s ls!
@O LL(1). ltslkj, w¢ fwOodds kOC' O
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Liskzydz h§ Cstedmiskze Olsd mw H dz#3d Is f§  tzlBO ¢ T
e CtemMdodesets MM w2 f wmas] tocdef ezdzdgts
LOMssmMse Ogzad@ sz 1 eS¢ Md ydzed?2 OdzOdz' L Olstste
B IssH, wCd2 o bkf' A" dzj sHdzsL dgOydzd s Mmdls
LOfOBBOWIstse Iz° fsssydd?2 MlsOdz dzj € fid ydesec
ftocsHseydIlsd ttsLB o IsjSMlskz LO §jtehtss
Odz' Isj tcde®sd &OMmd ddzj 9 tedaetss , bkts o jtlsO' C
MlsOdzz O Y jteicdz"HO i3t deOMmiskzf dzk Odz! Is
esLBBtck L Oo jtehddzdmw dzjoHOY] ¥, sts &

) Isj mdz ydats’ stsys¢d Ltstlk, yd ofmd,
Cotej CHBdassB € L d3' dededm. [ Hd&Z2OSC §5¢d dzj B3C
L 3" dzdzd 3 L dzOyJj dzdzv . yOfmsts vyj tetsedls: Mmw
OdzOz' L Olsste’ By 20 tsL 6 dzv HOIsd L dzO0¢
ftcdmotsy 9o Odzgdzy 2 LitsBdld ®BWKsBSEZ Y! SETS
A1 B¢y sMYelsd HJC' d ¢ 5BD H HsGnlds Oaizd .
OdzOdz' L Olstste o3 j BsatExpl() ( Odz0dz' L
<ftod o ts& ¥ Qdglwezda@ toQL,  5COL Oded 2 dedy Ud :

void EvalExpl(out double result)
{
int varldx;
Types ttokType;
string temptoken,;
if (tokType == Types.VARIABLE)

/'l bras3ayeds 38R3} dadszas}
temptoken = String.Copy(token);
ttokType = tokType;
/'l a2fyo23doego maeads3 bsosmaaan
varldx = Char.ToUpper(token[0]) - 'A’;
GetToken();
if (token 1= "=")
{
PutBack();/* e€aYa3a} 893 €&aBaY:
YmeaaYoe02 3@8R3ga daua 3en39y3Ya1 YRooat */
token = String.Copy(temptoken);
tokType = ttokType;
}

else

{
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/'l 283029RB82 aR38)e0) yR380298}) Yo3Rb}y
GetToken();
EvalExp2(out result);
vars[varldx] = result;
retur n;
}

}
EvalExp2(out result);

}

cS odHdas, Yy! sz RBilstsHE HBOetSHJI! M)
odL d&z2Oydlsd, uyud odStdzz’ Is' Mw dzOMJtcOoH" "
hts "o W peRqdztestc i BR9O' fjtjH §jOsist
Moy s Mme" dzOw 9 dz' fyls " 34 dz' L o' dadzts
ftedmo ss 9 Odadz? . wdzOCh j COykYyd, OdzOdz' L O
ftedmo st 9 Odadzy, ftedyutsdBz o' dz sy j o dL dzO
y' 5¢tHEREmMOL ydlsk: L on' HdsEts ksl
CChts yw dzjCfjBO dzj * L OStE to o dsls
Put

Bacl()l]’ 9jtlsO’ sy Mw Hdzw dOMkzy dsets oadCts
/'l eaYa3eRwoaa dads3asy
void PutBack()
{
for (int i=0;i<token.Length; i++) expldx  --;

}

Evaluate()<f ¢ dzO+ dpdeTYL f<tc d o 5 & <D diad® L

EvalExpl()<f tod Mo 5% ¥ A diglzelzdn@f toO L

EvalExp2() <o d YL HG H Odas § | tc © Y &HLGdzts €

EvalExp3() <H s H O-datsYEzozts ) dzft€tf | to © ylsdat2y dzd ¢

EvalExp4() <d3dzts 3 ezd ¥ ls<j <t | te Gydzdzl8 y dzd €

EvalExp5() <fls j ' d&¥ tst<j tc O(ge '@ L (< d te)PL
<L o3 ejcda@d fpdzts

<sf jte®Y YW-F |

<sf jte®YYYZ | |/ | %

<sf Loy Y3

<uq fipdzy y (f ¥4'0

<ydWoY 0 | 1 | 2 | 3 | 4 | 5 | 6 |

<L 3" *zd2®b| €|A|B| &€ |

namespace MyExcell

/1 ddR3, ya YoddiyRw eoa90ddos evdt RaRd
class ParserException : ApplicationException
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{
public ParserException(string str) : base(str) {}
public override string ToString()
{ return Message; }
}
class Parser
{
enum Types { NONE, DELIMITER, VARIABLE, NUMBER
}; I/ dadsaso.
enum Errors { SYNTAX, UNBALPARENS, NOEXP,

DI VBYZERO }; /] eas0ddo.
string exp; [/ 3tead Yo3Rb}
int expldx; [/ eocayad2es maeads } YO
string token; [/ ea8ayaR dads3asR
Types tokType; [/ @82¢e dadaa9so
/'l ®dR32Y edt basmaaog

double[] vars = new double[26];
public Parser()
{
/'l 8amemRdmb) wsa bosmeaam a)di Y0299
for (inti=0;i<vars.Length; i++)
vars[i] = 0.0;
}

" ¥TaydR Yger} RoaRdmbRea3R. */
public double Evaluate(string expstr)
{
double result;
exp = expstr;
expldx = 0;
try

GetToken();

if (token =="")

{ .
SyntaxErr (Errors. NOEXP); [/ 023
return 0.0;

}

EvalExp1(out result);

i f (token 1= "") [ * &a38Reaat dad

a)jdi aYR */
SyntaxErr(Errors.SYNTAX);
return result;

}
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catch (ParserException exc)

{

Console.WriteLine(exc);
return 0.0;
}
}

/'l Kf3eofrdqR €3023Ya1IYRoot
void EvalExp1(out double result)
{

int varldx;

Types ttokType;

string temptoken;

if (tokType == Types.VARIABLE)

/'l braoas3aoaydundusaRy)
temptoken = String.Copy(token);
ttokType = tokType;
/'l 2fy23dogd moaeads boamaaan
varldx = Char.ToUpper(token[0]) - 'A’;
GetToken();
if (token 1= "=")
{
PutBack();// eaYa3a}jed eagaya)
/'l Ymeaa¥Yo80 36Ra¢ dawdsamzYal YRoot
token = String.Copy(temptoken);
tokType = ttokType;
}
else
{
Get Token(); /1 26830295RG6 D 9R38 ] ¢
Yo3Rby
EvalExp2(out result);
vars[varldx] = result;
return;
}
}

EvalExp2(out result);
}

/'l OseRYRosost Rfra YmeomsRoeoat ®vYag evaeR
void EvalExp2(out double result)
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/1

string op;
double partialResult;

EvalExp3(out result);

while ((op =t oken) =="+"|lop=="-")
GetToken();
EvalExp3(out partialResult);
switch (op)
{
case "-":
result =result - partialResult;
break;
case "+"
result = result + partialResult;
break;
}
}

}
Oodeosa) wsa ssanasat yo emdasat
void Eval Exp3(out double result)
{
string op;
double partialResult = 0.0;
EvalExp4(out result);
while ((op = token) =="*" || op =="/" || op == "%")

GetToken();
EvalExp4(out partialResult);
switch (op)
{
case "'
result = result * partialResult;
break;
case "":
if (partia IResult == 0.0)
SyntaxErr(Errors.DIVBYZERO);
result = result / partialResult;
break;
case "%"
if (partialResult == 0.0)
SyntaxErr(Errors.DIVBYZERO);
result = (int)result % (int)partialResult;
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break;
}
}
}
/'l €mesas3zasst eva 3eacaam
void EvalExp4(out double  result)

{
double partialResult, ex;
int t;
EvalExp5(out result);
if (token == "A")
{
GetToken();
EvalExp4(out partialResult);
ex = result;
if (partialResult == 0.0)
result = 1.0;
return;
}
for (t = (int)partialResult - 1;t>0;t --)
result = result * (double)ex;
}
}

/'l weanaosat J oaR3803g9g -2ea3Rsa3mMY
void EvalExp5(out double result)

{

string op;

op=""
if ((tokType == Types.DELIMITER) && token == "+" ||
token ==" -")
{
op = token;
GetToken();
}
EvalExp6(out result);
if (op=="-") result = -result;
}
/'l Kryosozdasat Yo3sRbmY Y ejypndRg
void EvalExp6(out double result)

if ((token == ("))
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/

/

GetToken();
EvalExp2(out result);
if (token !1=")")
SyntaxErr(Errors. UNBALPARENS);
GetToken();

else Atom(out result);
}
/'l Keas3spReaasat baRyasst yo3dR,
void Atom(out double result)

switch (tokType)
{

case Types.NUMBER:
try
{

result = Double.Parse(token);

catch (FormatException)
{
result = 0.0;
SyntaxErr(Errors.SYNTAX);
}
GetToken();
return;
case Types.VARIABLE:
result = FindVar(token);
GetToken();
return;
default:
result = 0.0;
SyntaxErr(Errors.SYNTAX);
break;
}
}
ZaYao3cRwosa baRyoasst bosmesen
double FindVar(string vhame)

if (IChar.IsLetter(vname[0]))
SyntaxErr(Errors.SYNTAX);

return 0.0;

}
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return vars[Char.ToUpper(vname[0]) - 'AY;
}
/|l eaYa3eRwosa dad3as} J Ygmeaode ¢€a6n
void PutBack()
{
for (inti=0; i<token.Length; i++)expldx --;
}
/'l Kf3erdtwose 3086RJ32ya} ea90ddy
void SyntaxErr(Errors error)
{
string[] err ={
"toseeRdzoyaszxdRt savofrdR",
"Ooszfr RdRea3 3darfad",
"OhsRpaosd2a0 &63j636Y0AG",
"Oadasaos2a aR o)di"};
throw new ParserException(err[(int)error]);
}
/'l &263029) woaa 9aR3e6j)eoa) dadszas
void GetToken()

{
tokType = Types.NONE;
token =",
if (expldx == exp.Length) return;
/'l e€3a2¢g) 3dRwWwsa ¢3oafrmd
while (expldx < exp.Length &&

Char.IsWhiteSpace(exp[expldx])) ++expldx;
/'l ™WeeYoe €3ofmd
if (expldx == exp.Length) return;
if (IsDelim(exp[expldx]))
{

token += exp[expldx];
expldx++;
tokType = Types.DELIMITER,;

else if (C har.IsLetter(exp[expldx]))
{
/'l 2a boamesaR?
while (lIsDelim(exp[expldx]))
{
token += exp[expldx];
expldx++;
if (expldx >= exp.Length) bre ak;
}
tokType = Types.VARIABLE;
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}
else if (Char.IsDigit(exp[expldx]))
{
/'l 2a yosszda?
while (!IsDelim(exp[expldx]))
{
token += exp[expldx];
expldx++;
if (expldx >= exp.Length) break;
}
tokType = Types.NUMBER,;

/| ®aesae eaYa3z3eRw baRyaasaat true,
[/ tdyaeabdbemdi aod
ool IsDelim(char c)

~ O~~~

if (("+-/*%"=()".IndexOf(c) 1= -1))
return true;
return false;
}
}
}
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http://www.antlr.org/

https://github.com/sharwell/antlr4cs

https://dzone.com/articles/getthsgartedwith-antlr-in-c

cC Jorftoultn
db11¢cf* ANTLRA4

Step 2: Install ANTLR Language Support for Visual Studio (optional)
(https://github.com/sharwell/antlrdcs

[ dz¥ Vi sual Studi4ddl.2DmL 9 ftesf zmisdlisd
This step is optional, but highly recommended for users working with a
version of Visual Studio that the extension supports. If you have one of the
Express Editions of Visual Studio, or would like to skip this step, move on
to the followingstep.

Open Visual Studio

SelectTools Y Extensions and Updates...

In the left pane, sele@nline

In the top right, typ@NTLR to search for extensions

If your version of Visual Studio is supported, the results pane will
show the extensioANTLR Language Support by Sam

Harwell. You can click the result and then selBctwnload to

install the extension.

6. Restart Visual Studio after installing the extension

a bk wnNpE

Step 3: Update the NuGet Package Manager

1ANTLR ( O dz&ndther Tool For Language Recognifjah ¢ j dzj e Olstste fd dzls O¢ i d 1
OdzOdz' L Olststs” ©, HBLO B OslsideW;ﬁ]fedE&ﬂﬁOlsd
OdzOdz' L Olststs) SHdz ‘¢ HJ Bsdz ¢ A

f to 56 tc O d3i{Jav@,dzezy C#, Python, Ru by ) LOLL(S)g’Gcfsﬁm:;a@lsch Bso 58 .
[ BL otsdzv * ¢ 5 dzhtplsiiyf Hsstpib@filsl t© f to j dstOMdsftpdfY, Is tstc

o' LB ROz dzdm dBBs9 . v OS5y, dzOH O L te Iz ydz L OMmts
f sdzd dzts €, ' f 59 ' Hisd3dz) dede™ {f teftteitds o YRF@EA&PuANET L R
Compiler Construction Tool Set), wWCd2 BERdts tfs

I Mdztso s sddsy dedeSts S Iskiz C U jttdgjtdéiy Mbticw j tdlsj skz 4 Od

ANeOdYdMC .0 PBIELRS L o' HCtdlsdd CsHEd, ot W
dz' yj dAasSD. s
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http://www.antlr.org/
https://github.com/sharwell/antlr4cs
https://dzone.com/articles/getting-started-with-antlr-in-c
https://github.com/sharwell/antlr4cs
https://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D1%81%D0%B5%D1%80

For nearly all Visual Studio 2010 and newer installations

1. Open Visual Studio

2. SelectToolsY Extensions and Updates (Extensions
Y Manage Extensiongor VS2019...

3. Inthe left pane, seletipdates then selecProduct Updates

4. Wait for ~10 seconds while the application checks for updates (it
might not notify youhat it's checking in the background)

5. If an update foNuGet Package Manageis listed in the results,
click to update it

6. Repeat steps-3 for any other sections listed undgpdatesin the
left pane

7. If you updated NuGet, restart Visual Studio befooatinuing to
Step 4 below

For Visual Studio 2008, and Visual C# 2010 Express Edition

These versions of Visual Studio do not support the NuGet Package Manager
extension, but the C# target for ANTLR 4 does support .NET 2.0 and higher
so you should be abl® use theommand line NuGet utilitinstead of
working directly within Visual Studio.

Step 4: Install ANTLR 4 support in a C# project
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http://docs.nuget.org/docs/start-here/installing-nuget

For nearly all Visual Studio 2010 andnewer installations
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