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ZOB st Olststodzts’ totsBtslegk. 9 L dzZOYOs Is!
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3) 1,2,3,6; 23) 1,2,4,8,10;
4) 1,2,3,7; 24)1,2,5,8,9;
5) 1,2,4,5; 25) 1,2,5,9,10;
6) 1,2,4,6; 26) 1,2,6,8,9;
7)1,2,4,7; 27)1,2,6,8,10;
8) 1,3,4,5; 28)1,2,7,8,9;
9) 1,3,4,6; 29) 1,2,7,9,10;

41)1,3,8,10,11; | 61) 2,4,9,10,11;
42)1,4,5,8,9; 62) 2,5,8,10,11;
43)1,4,5,8,10; | 63)2,6,9,10,11;
44)1,4,6,8,9; 64) 2,7,8,10,11;
45)1,4,6,8,10; | 65)2,9,10,11,12;
46)1,4,7,8,9; 66) 3,4,8,10,11;
47)1,4,7,8,10; | 67)3,5,9,10,11;
48)1,4,8,9,10; | 68)3,7,9,10,1;
49) 1,4,8,10,11; | 69) 3,8,10,11,12;
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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;

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;

50) 1,5,6,8,10;
51)1,5,7,8,10;
52)1,5,8,10,11;
53) 1,6,7,8,0;
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;

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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1.

1 OoHOdzdz' SBYf BOY® 9 Olsd L ZtcOR z9 Odadzw
Sequuencel ' OG tc O d3qd H' OctcOdikz CdzOMm"' o (Cl as
9 O’ Odzlsz dzOB StcOIststcdets’™ twsBBslIsd ~ 1.

100 dlsOdzdz? HEs Isj d3q:

ljjd ydsd ' ©GROLOSlkjtedL ko Olsd ©fhd

2zt OC] H' OcwOdd MkOdZ o * H'Wd dzt

2zt OS] H'OEE@GPdE of sz L ¢ stels O dzdg"

ftedL dzOyJ dadgv ?

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

wh e

1 O HOdzdz" Hdzv O dsts fstf 12 @ap® o Oalslavts Isdfj ¢
BOIlsj o' Odz' o (ftesydlsOlsd, oadoydlsd tsfdat
OB stcOs syt 1 @®@CIsdydzi L OMissfitlzeo Odadzw
Stc' ‘ dzlstseo Odzsets dgtsH j dz¥ 9 Odzdzw 1 o .

) SBZHB9 O H' OGO UML (S d&Ofm' & Is
ZOB st OIststedets’” tetsBBlsd ~ 1. 1 S sdzOdzdz? H ts5¢
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vjdBBO 3. . NET FRAMEWORK. 1 ftuwlyc/f ?21RE
C++ v C#

Jedwy sOd3* f tcd L dzOswjddzdm™y WHdnjdeisdo:dzd = 1 to
BSHj dzt 9 Oz O 2wt 5 Myd o Ndlls’ otsd
mMdmisj 3. 1 dé¢stedmlsOdedzy dhsed UML, tsedzwH

Idoaydoeh d GOl jtc' Oz HOdets’ s j o&&q ,

50 O0LOCIjtdL o Olsd sosiis o el ¢ 5§ O Wczlz
SR OOSkjtedL zo Olsd Ghdse d' &sHjd& 4 ]
H' OOk UML (H' OOkl ¢ dof' o, 'R
0 ¢ sted Ms@ddsed)ls.d 5O LOfkmlsdlsd s’ Cls o

tcdzd?2 ftOCIsdSkzdz 3.
ots L] zby Sch PdgdiRsL ssB S d V
Cls ©® Visual Studio (45 =ro

)
o Odzdz" zj Cy' 2dzsets BOLJ to° Odzlz

1 Oo HOdzdzY HdzW BfteOY® o Odadz? KOs to' O dzk
1 OoHOddsBIZHIZ2 5] H' OcplOREZ( I asdnue mdse)
JYyjHjdzlskz: ¢CIstste "10ﬁ]0>1dtk'72d30ﬁt5H9®J‘
Jd dz dzd y! Ctsets H S sd*’
9 HOMdG's .ty 9 Olsd L EkZtOR IzaOddest te ts
' OCtOd3d H' OOz ¢ dzOM' o (Cl ass) H dz
swad.
1 OoHOdzdetsBZHEZ2Is] H' OGOl ¢ sMmdz HisSe
JYydHjdzlslz: pCIlstste "1 Oy '-Is jousO Y jLeGAY@f fruzes Gsc
.w. dzO 10: 00, 10 ytsolsdw 2022 wsCz.
1 Ooa HOdzdz" SBY BOYE 9 Olsd L EtcOR k9o Odadaw
Sequuencel * OcteORBd H' CEttORhk HdOM'ha Mlsj d 1§t
1 OoHOdedetsBZHIZR2 5] H' OCtcORz fsMmd Hise
ftod yiHJ dzlskz: GCIstste " wlslkHjdzls we Odztse w
e ' Mk’ Is! Mwv dgO© Skt " [[}" HJ ' GHJd
' Hfi 9 " HI , h s M&ded@s® sls’ WO 2 dalz " a

1 Oo HOdzdz"r sSBY BOY® 9 Olsd L FtcOR k9o Odadaw

Sequuencel ' OG tc O d3qd H' Octt OBk CdzOMm"' o (Cl as
dz0 9 y O dzdz" .
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1 OoHOdzdetsB&LZHEZ2Is] H' OGOl §sMmd HES9
fted yjHy dzlskz: dbCIstste " OH IR MPstcPBLL"Y ' H
"uddgils", Hdw Yy tet W' &z 3Bz o' dz HBSHO'
19: 00 o LOd 1.

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

1 O HOdzdsBIZ.HIZ2 s | { 3 @EeBeitlesMis® o dC s
(Sequencet * OGteOdgz) Hdzw ' dzHdo ' HEOd dase s 9 O
1.

1 Oo HOdzdz"r sBY BOYys 9 Olsd L EtcOR 9o Odzdaw
Sequuencel ' OG tc O d3qd H' OcttOdikz CzOfm"* o (Cl as
9 0tc" Odzgsz dzZOB st Olsstedets’™ tetsBBIsd ~ 1.

1 Of@dgdz?y Hts Isj osq:

1) jtoj dz2"uBtgOC s jtedL 2o Olsd tsMmdeseodzg o d

2255 5OCj H' OCwOdBd fMisOds o ' H' Wd dat

3z KOC] H' OO Ctdiftsdzj dzls’ o
ftedL dzOyJ dadgv ?

406 dh " st Mytesh j dkz st OlsH cO e tc A S st
BsHj dzt 9 Odzdz” 1 o .

1 O HOdzdz" Hdzv ) O dsts Mfst 12 @ap® o Oalslavts Isdfj ¢
BOIlsj o' Odz' o (ftesydlsOlsd, oadoeydlsd tsfdat
OB SOl stcdzse s L Odgv Islsw . 1 t6OSIsdydzj L Off
ste' ' dalstso OdesE s BSHj dzt 9 Odadz” 1 o

1 sBzHBS9 O WMIOG tgEdglzOM* o s © f sfydz’ Ht
ZzOB st OIststedets’ tetsBBlsd ~ 1. 1 dSC sdzOdzdz? H ts5¢
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vuiBO 4. Jovuwfrric totofdruwfr LA EuUS
Vit f1tofoldrrc 1 fLlw C#

[Gdzv H, BjlsO f tc d INBAO \Ejanemork. Is j d3d
I st odgv dz! dzgd?2 O@AAEZ' L. dise C++ SO

ldadehd BOIjte' Odz HOdzts’ Isg dgdls d flst
fswidedlsd o' Hd dedetsfyls” By SzZOMmModkd O
sdzs o dz' f OteOH d ¢ d&3d Iy, tsLEd Isqd Is (
fjtcijlsotstcjdedzy Isdf o, fjtcOltstcd SO o dtsl

| OBtstcOlststedzd 2 4§ 6OCIsd ¢ zd3
UL CGGHipdML-H ' OGO HEs dZOBGHBOKKHEBAE s . 1

1 05 dls H E@D dpOELA5 ~ Bo . ) .
s {trovrRYrLd YosuvrR1L O [oaftoultrL1d 19

wdgls j ctetso Odzgj Mjtej Hiso d NSjt utels Lote s B Cjdic M S
L 202 sd3Mmis o s

https://docs.microsoft.com/uka/visualstudio/install/installisual
studio?view=v=2022

1 O Odzls Oy dIsd Vi sual Studi o 2022 9 to
sW 'y 2 dzts dhitps:/Mmi€uAlduBio. microsoft.com/

1" fMdzy L OfEMCE Visual Studio od 4
9 ' Cdes. | AtfsmBOEBRMCEodHNj H' MIsOlsdmw
HSLotsdzw 8 Ist C dzsdzz o Olsd OB o dlkwelsd CtsH
o' hjdedgw, Mmlsottedlsd dtsoad? fts' Cls OB !

CtSH Iz.
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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/

Visual Studio 2022

Open recent Get started

\  Clone a repository
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.

E’; Open a local folder

Navigate and edit code within any folder

EY .

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

Continue without code -

[ &zv Mo tstej dadz? desotsets Htets' Clskz  dzO@ ff
dlseglsd ftes* €ls (Create anew project).

Get started

¥
= Clone or check out code

Get code from an online repository like GitHub
or Azure DevOps

f@ 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
to get started

Continue without code =
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]l " HCtedo O Is! MW H' Odzsetsoj o' Sdes L L (
dz' sz i3y dzO@ o S tsdzOlsd fsh ¢, W' dz¥ Iste
Els OCtsy 9o HsBLOYO' Is! v M dms¢ dzj H
s’ Clliz.

lojn' 1UB“W%M@9GS& W HESEC ¢ tsdzfntsdz
. dzdn Is sdfd ftes' Cls' o, o ' d
Cots EBGM@'BJ tejLzd Ol §sh ECI

y dms
[ SHOIs
qsbm‘sut Bsokz) "L LOMBBE odBGEkZ [ 590

Create a new project I £ unuce [l pasom + proeaooe - |

Recent project templates

B Class Library (NET Standard)

Configure your new project

Class Library (NET Standard)
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1" Mmdzv 9" HCtedlIlslsw Vi s uadzO S't dzfigls tokz ddgtsdyls
dz3j oz ' f Odzj dz' " dzmilstclz A3 dzls * o ) f tetsfl
" demlstclz g dzlst 9 HftedCte' fdzjdz2 s dzf @t 2 ¢ {
9jterndz 2 2ABGEt yYyOfMmlsdds teLIsON o ke Is! MW
By dzs, O ISOCtsy MisOdziaBE s dzO v Qdailaliztc * ' dzf) IS te
tesLlsOhsoalz' s Mw 1 YOS tsa O Mtste' dzf O. s
fets* Cls, & *°° & My’ BEHEI! o' HSBWOY O
Mo tstej dedz' ftotscteOdBBd od BERZHJjIs] HtotsotsH(
Yy desteOdzt dz' 2 5B dzOMiIs”’

g ile  Edit View Project Build Debug Test  coacn O s - o x
Analyze Tools Extensions Window Help

B-2 0P « O | Debug - AnyCPU s iDL @ LiveShae &

"‘_J"" Classlcs # X Solution Explorer

Rl ) Classtibrary2 | %z Classtibrary2.Clas - - N o5 OE

© 1 g System;

) 2 ‘ ! = Search Solution Explorer (Ctrl+ P~
7 -

- 3 - namespace ClassLibrary?2 &7 Solution ‘ClassLibrary2 (1 of 1 project)
E‘ 4 { 4 [c#] ClassLibrary2

g b = Dependencies

public class Classl P e* Classlcs

Solution Explorer REEIIRSEIIE

Entire Solution + || €3 0Emors 1. 0 Warnings

Search Error List

Description Project

® Code
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) Start Page - Microsoft Visual Studio & PR
File Edit View Project Debug Team Tooks Test Analyze Window Help signin [
B-ouad Q- > Atach. - | #

Get Started

Recent

[ ClassLibrary2sin

sy &0 Ltsedlsd HSHOIsC tso ' O dzOh Iskz o
Zof ted C dzOH, L d3 dedlsd o tjHOCIstste' dzOC tog fi
LO HEf @it tst H' Odzsesotsets o' CdzO 1 Otc Od3g
MiteiHtsadh O tetsL tetsB € d . 1 Odzd ¥ dzts 9" H

f Otc Qal3jols Hjwe! Jdzj d&3j dzlsd o y! sz H' O
9' HBB GO Olsdmw. [ )20 dZOdzOh skzo Ols(d, h
9" HSBteOy Odzdfmw, odBttOoahd ftOf stcj y' "1t
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Tools | Test Analyze Window Help
:l: Extensions and Updates...

Android 3
i0s 3
Archive Manager...

Xamarin Account...

:'.i Connect to Database...
"= Connect to Server...
SQL Server 3
Web Code Analysis 3
1 code Snippets Manager... Ctrl+K, Ctrl+B

Choose Toolbox Items...

NuGet Package Manager 3
Nodejs Tools 3
Create GUID

Error Lookup

Spy++

Gi‘ WCF Service Configuration Editor
External Tools...

Import and Export Settings...

Customize...
‘Q’ Options...
Options. 7 X
\ fearch Options (Ctrl+E) P| Visual experience
4 Environment Py Color theme: Blue v

General Apply title case styling to menu bar

RIsTEy [ Automatically adjust visual experience based on client performance

Documents

. Enable rich client visual experience
Extensions and Updates B

Find and Replace Use hardware graphics acceleration if available

Fonts and Colors Visual Studio is currently using hardware-accelerated rendering. The visual
Import and Export Settings experience settings automatically change based on system capabilities.
International Settings

Keyboard

Notifications items shown in Window menu

Quick Launch
Startup
Synchronized Settings
Tabs and Windows
Task List
Web Browser

b Projects and Solutions

b Source Control

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

lted Mostejdzgdz L OMssmMEdSEz o Ms Vi su
flse tstes * Is fipd h{f teasipw G s °
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1‘J Start Page - Microsoft Visual Studio

¥ | &

File | Edit View Project Debug Team Tools Test Analyze Window Help
New P B Project. Ctrl+Shift+N
Open * B Website.. Shift+Alt+N
@  start Page 1 File.. Cirl+N
Close Project From Existing Code...
Close Solution d ope|
Save Selected ltems Ctrl+S a r--l:e
Save Selected ltems As... Get code
. control sy
H"' Save All Ctrl+Shift+S ? Check out coding tutorials and somethin
Source Control > Checkout
e Saim rameworks, languages, and & Vie
Print... Ctrl+P .
5 e repo and backlog for your project © Gt
Account Settings...
) get started with cloud services
Recent Files > , = ope
Recent Projects and Solutions » [end and customize the IDE
&
Ope
B et Alt+F4 P

s sYOlCk Mo sted B ¢ t5dzyts dz

Create a new project

Recent project templates

B Console App <5
Xi Python Application Python
B ASP.NET Core Web App c#
5 éz:.ll:li(rl)oreWeb App (Model-View-
3 ASP.NET Core Empty c*
X ASP.NET Core Empty 23

Search for templates (Alt+5)

(<3

=]

@

55

<P

= Allplatforms -

Console App

— o

Clearall

All project types -

A project for creating a command-line application that can run on .NET Core on

Windows, Linux and macOS

C#  linux  macOS  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#  linix  mac0S  Windows  Cloud

Blazor WebAssembly App

A project template for creating a Blazor app that runs on WebAssembly and is

Service

Web

optionally hosted by an ASP.NET Core app. This template can be used for web apps

with rich dynamic user interfaces (Uls).

¢ linux  mac0S  Windows  Cloud

Class Library

Web

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

C#  Android  Llinux  macOS  Windows

Azure Functions
Atemplate to create an Azure Function project.

C#  Azure  Cloud

47
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Configure your new project

Console App (NET Core) ¢ Lnux  macos  Windows

Project name

Consale

‘ ConsoleApp2

Location

‘ Ci\Users\user\Source\Repos.

Solution

‘ Create new solution

Solution name @

Place solution and project in the same directory

O Fle Edt View Gt Projet Buld Debug Test Analyze Tools [Extensions Window Help  Search (CtrieQ) P
T-=288 Q- Debug - AnyCPU - P ConsoleApp23 - [> B8R = TER

w2 A@® - O

= 16 Live Share

5 Consoleapp23

1 | V7 See hitpsi//ak Late for more

2 Console.uriteLine("Hello, World!");
3

woqooy ok aaias

100% <& O Noissuesfound . A
Output
Show output from: Package Manager - =

Tive Elapsed: 00:00:00.4344998
= Finished sssssssass

Package Manager Console  Emor List .. Output

et On1 SPC CRIF

o8 o-208 £=]

3 Solution ‘ConsoleApp23' (1 of 1 project)
(5] ConsoleApp23

Solution Explorer G Changes

Properties

vax

9%
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1 0f 2fls d Bt

View  Git

0 File Edit

©-0 @E-£BA8

Project

- Q-

(F5):

Build  Debug

Debug ~ AnyCPU

Test  Analyze

Tools

Extensions

Window  Help

P ConsoleApp23 - [> - | B3| 5

[ ConsoleApp23
1 | // see

w N

x0q|oo]  Ja10]dx3 ;IAIRS

] tjLkd kOl

Hello world!]!

14dnr02,

Console.WriteLine("Hello, World!");

OB s

for more information

sO¢

-
| = B ConsoleProject! - Microsoft Visual Studio

T | FLE EDT VIEW PROJCT BULD @
Windows >
Graphics v

P Start Debugging F5 |

P Start Without Debugging Ctrl+F5

B Start Performance Analysis Alt+F2

#|  Start Performance Analysis Paused Ctrl+Alt+F2
JavaScript Analysis »

& Attach to Process...

Exceptions. Ctrl+D, E

G Steplnto F11

G Step Over F10
Toggle Breakpoint ]

New Breakpoint

IntelliTrace

Import DataTips ...

Options and Settings...

[#] consoleProject1 Properties..

io

Ma

M
Re

&d
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’rogram.cs & X ~ %  Solution
] ConsoleApp23 - - - F
1 |=// See https://aka.ms/new-console-template for more information «
2 Search St
3 //eipgcyTHi 3akpueakyi nanku 1 ] Sol
4 Console.WriteLine("Hello, World!); 4 @@
5 S # b
6 ol |
7 // WeoronomeHa 3mMinHa
8 L=l
9 Console.Readkey();
10
116"
Solution
v -
0% - & D4 ho T 3 ¥~ 1 » Ln:11 Ch:1  SPC  CRLF Biopsiis
rror List
Entire Solution - | 4Errors | | A 0Warnings | @ 0Messages Build + IntelliSense ot
" Code  Description Project File Line Suppres:
@ 51010 Newline in constant ConsoleApp23  Program.cs 4 Active
@ cs1003 Syntax error, ', expected ConsoleApp23  Program.cs 4 Active
Q cs1026 ) expected ConsoleApp23  Program.cs 8 Active
€ 50103 The name 'i' does not exist in the current context ConsoleApp23  Program.cs 8 Active

stsH' ftod o d¢ tsdzO dadav
fsid@ftHo " 2
W HISE) ¢

Entire Solution
Search Error List
* Code

€ csi010
€ cs1003
€ Cs1026

€ cso103

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...
Active
Active
Active

Active

§ telsAodERaf B3O8 5
ded &3 dgd's ' M O egifitstal dpsdzd 2

o x

e
Y

ldfwcOodds §jtehz fodddStk SO L dssk

sted BO' Bs 5o Hisddzj dzdzw

ftots

Hiek Gk 1 tsds



| ConsoleApp23 - - - %
1 J=// See https://aka.ms/new-console-template for more information
- | Search!
3 ‘L//BiAcyTui 3aKpuBawyi nanku i
u& Console.WriteLine("Hello, WOrld!“D; 4 &
5 b
6 L]
7 // HeoronoweHa 3MiHHa
8 i=1;
9 Console.ReadKey();
10
11
Solutior
= o i Properti
0% ~& D1 Ao T 3 ¥~ 4 » Ln:4 Ch:34 SPC CRLF
“rror List o e : e : S
Entire Solution - [0 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

IdfwOeddts s dmMOded d3 dad ¥ uj uddatsd3. [k
ftots dzaj o S stedMmlsOdelz L d3' dadzlz :
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sProgram.cs® 1 X ~ % Solution Ex|

[&¥] ConsoleApp23 - - - %x 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 [ G
5 b E
6 b
7 // weoronowexa 3MiHHa
8@ dint i = 1;
9 Console.ReadKey();
10
11
E Solution Ex|
0% - @0 T V| ¥y b  lms cns sec R || roperties
Error List
Entire Solution ~ | 0Erors | | A 1Warning | @ 0 of 1 Message Build + IntelliSense -
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 fRddzSd Stdf' dvy' ' e flakoe O
e’ 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

T}

5

6 Eistatic int Double(int x)

7 {

8 return x x* x;

9 }

10

11

12 // Heoronowena 3MiHHa

13 int x = 10;

14

15 int y = 15;

16 x = Double(x);
D 179 x=x/(y-15); @

18 Console.WriteLine(» ToStrina()):

19 Exception Unhandled X

; (; System.DivideByZeroException: ‘Attempted to divide by zero.'

View Details | Copy Details | Start Live Share session...
b Exception Settings

ssO0dkOMY fsBddCO, ' MmjtejHtsadh | tsL
B, NtsB od L Btsedzd ffftgtes |tz " day st
odL dzOydlilsd °° HY J t6 dzts. U tBjHOSCIsStE' ¢ 1

EWHESS CBHEZ, o WStsdkk MsOkOMW § tdkdds 0.

10Lok fed3ddz¢d By O ftsBOYdIsd o L Oc
1dYud ' H LOctdZztca (tsd3 L dzgORsHdIs! Mw s 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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] HOsdkz Hf@HEE fitoshmisO (H' dzji dedz™
LOoHOdzdzg" HEtsHOId HjtejH o©dCtsdzOdadz” d@3 € tSH
Ld3 dzdzO k2 dzj HBste' 9adgs 9 OdzO 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)

3 {
g return x x Xx;
g s |b
4 7 int x = 10;
int y = 15;
g [J=if(y == 15)
10 {
11 Console.WriteLine("3mMiHHa y He noBuHHa 6yTu 15");
12 y = 16;
13 }
14
15 x = Double(x);
16 xi=xx Cy= 15);
17 Console.WriteLine(x.ToString());

Microsoft Visual Studio Debug Console

/ He noBuHHa b6yTm 15

C \Us :r<\L1 source\reposi\ConsoleApp3\ConsoleApp3\bin\Debug\net6.08\Consol

the console when debugging stops, enable Tools->Opti

window . . .

I sd3ddzé 2 HOMZ €5 dai LOoaHd [sOC dzj ¢
odfOHSd, SCtdzd (lstc' Bdats f tes2 Ed B0
E fshEC0On oatcOLdEZdotsets &3 Myw, wCJj fHdL ¢

sfesBl’ & (sl fescwOdz §6CiEsS
fecctOBE Ctss LO CwsCtsd §wssdj Olsdr
o' HBEZOo Oldmw L O d&OhkdC Ookd, o bksdz -
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©ZO2 YoMl hj! LOOH RO B! v BdsSS SGHE,
flesOdOd Lo Ol .

[ &z Issets, htsB dOZOGCEBHYj ddg? ftotsetcOC
fsoddzdzO BEIsd LOfEMNjdO o tjixdd dzOdzOGt
1 Olsd mdzj dzdzv C dzOo " h° F5 ( Sfttcasréttc © @3l b wg
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 F5 '
sign] | Start Without Debugging  Ctrl+F5 -
Exceptions... Ctr+D,E |
SE  Steplnto F11
ss Fd [(E| Step Over F10
Toggle Breakpoint F9

Debug | Start Debugging. Of fplsdilsd o tjydd’ dzOdzC

Debug | Start Without Debugging. Of Emisdisd o tj 3 d &’

BJL Mmydzdesmls' dzOdzOG tsH Y J§ dzdzv .

1 smlsQoaddiis IssySd fjteitcdo Odedzy o ff Slst

sBYCO fitcitpifol®OEzd O o CH' e iteOdd
wWets' oadStdzOdzdzy fesctcORBd BEH] f ji] @
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¢

2

3 Fistatic int Double(int x)

y {

56" fpeturn x * x;

6 B

T

8

9 // HeoronoweHa 3MiHHa

10 int x = 10;

11
o =

13 if(y == 15)
NOABIHHE x = pouble(x);

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

17
18

19

[dzv Mottt dd boySd fjtej2H' Isi dzO

-1 Ol d fifds’ Is!

-1 dBj to' IsDebudgliTdgyle Breakpoint

-r o'y’ CdzOydz' Is &ZzO0 Mmikzy y' ' e ts
siSMmlskz E o' Cd ©WjHOCKBELLO CBHLE.

1 Oeaftetslsd tWwHCO dz2O@ Ay y’ ' tBcets
L' woadlsdfmw yjtotsdzd StOfC O, hMts Mmddio sdz' |

cShs g etOR 29 Olsd Y sMIsOoadlsd syl LEz4d
" BRH] LdwIsts.

CShts sy dz0 fsbstsydtsdtz tWHlE o fMlsO
MlsOdzz MjtjHtsadh O tesLtesBCd L' woadlsdmw ¢

Error List | Output = Test Res

A breakpoint could not be inserted at this location.
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vsO0¢ wC B dOEZOEtSHYE' B3t dBjlssH L MC
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 - | tEEETm

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+ ftotse tcORBlz. v O¢ wC d&3q i
mMjtejusadhj tesL tetsB C B jif jdod & isdeqd dzedzy dZO 4
5§ jtcOlsste, wCd2 &BsydO odStsdOld domksky
( 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)

sktoste fosCtosCsotsets odCtsdzOdedzy L k1 c
Aty s ftsyOlsd IsjMmiskze Odedz?r CtsHbk. 10 f
dzO dzOG tsH Y j dadz™ :

Rl et | B

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
Cf Apply Code Changes Alt+F10
D@ Performance Profiler... Alt+F2
D@ Relaunch Performance Profiler Shift+Alt+F2
Launch Python Profiling...
Qc Attach to Process... Ctrl+Alt+P
Other Debug Targets 4
b Step Into F11
tp- o Step Over F10
T StepOut Shift+F11
69 QuickWatch... Shift+F9

Continue (F5)-f tetsH tso Yy dIsd toHE ts@aBRdlzdzy

Stop debugging (Shift+F5} L 2§ d dzd Isd dzOdzOG tsH ¥ § dzdzv .
LEf ddzdls: Mw ° o dCtdOdedzy ftoscteOdBd. 1 d¢t
s 2 IItsyy' , ZO w¢'2 LOLOL L dzOR sH d Is 0
Ctstej € Is dats;

Restart (Ctrl+Shift+F5) - ff j to j L O {f fztiisa{ts@d3lz . 1 ¢ Bdz
ftesctcOBBd BEZH] §jtcjtco Odels;

StepInto (F11)-9 d S s dzOIsd yjtetsod?2 G JcOlstste
BjlssHEZ. ¢cChts yi BiltsH, s fjtej2ilsd o
RZOZOGBHY jdedz? . | Of tcd S dzOH, X CES] 9 H (O)
s, Skttt fsltocCsotsets odS sfzPlzitu ] tc.
od L&@BYJI] dO&zOetsHdIlsd yj2 d&BIIstsH;

Step Over (F10)-9 d S sdzOIsd vyJteetsod?2 s JjtcOlstst
sts o9  dz BEH] fYteodz Mist odCtcdzOdzd?2, IssBIst
ofmMjtej Hddze 3 stsH Iz;
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Step out(Shift+F11) -o d2Isd L d3jIstsH Iz. cS¢hts od
B ssH ° dzObdmdzi sy vy¥ SCdesf S iz, sts d3f Ists
fsCtosCsotsets o9 ditsdzOdedz" o9d2Hj L BjIstsHLE
ewHCE ' Mdzy odCdzdSlz HOdBSE diBjlstsHiz. 1 ¢
HdW I, ° dOldmdzj sy y¥ SdsfSikz, It
9dS BdzOdzdzy L 2§ Jdzdls! fw dz0 dzOMIskzy deasdzlz L (

sftesBlz2l] (cCEsStots odCdOlsd CsH d
F1I0. 1 tsls' &5 LOfkfl' 5! Ldsolkz HESHOLSS
16, OdzQusd fifCEB  Biedzd o HBEH, IS MY f 5dd

fjtcjtcoOlsd wsBSlskz dzO0dzOG tsH §hiftdedzy *° HESHOL
l S Bsdz021s] foCtesittots CH ISOC, htse ¢
O dOMbskf dsdikz -B3;HSE: x = x [ (y
I slste’ Bdes H' L dzOIsd v, d dzf=s@lzlz 10O CH B™zCo Of tde
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 LdzOnsHdl! MY ©jLEdiEBPEOBB Y fd 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());

tjLbd 5O L &zORBHdI! W ' fdv o jtelsdg
Gz . 1 d Bsyjlj dzOe ®iEds d dEfEdis s  dzO B L
BOXZOEBHYEZoa Oy f5C0O0Y] 908 °° L dzOy,j dedav |
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)
f
o5

‘H
Is ts
dh

CShts fste' B dts

®Olqd Mmfdmst

Mz HECtSo o OIsd, IsBH'
wyd dzO@ L 3" dzdz' 2, 9 tejydd3 9
"' & dAddavatcs.B j t6° IS¢
int y = 15;
if(y == 15)
x = Double(x);
Sl 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
] ; = i ChlekK G
( ®@® C
Add Watch
QuickWatch... Shift+F9
Snippet
X Cut Ctrl+X

ste' & Ists¢ s, AddPhirele Bizchls |

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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st {trovrRYrLd YosuvrR1L O [oaftoulftrL1d 10
ldised ' jCBdjdHOy "’ L d&Ofdmo

1 0 dMOIsd ifugss @kl j, d2 3 s ddz dz
L Bzfmdlsd Ctej Clsdzs © 1 © (Baflzlz 0 O HNB 5 dzjods
BsHAWY ' Sksls! fqw, fsolststedets o dCttdMmistse k2
fosctOd bshts., vtz ojddSj L dOyj ddw ¢
TRde 87 adzzlstet hda 5 MlstekzSlkzted. wds tsdzqd
OB OOl ftosfmis hj LicgL EdgOtsd O dele ¥ f tsocr
skdz stc® O dMOdedzr SCStsHE Mftedw ' L d3j dgh
fsdzj ghlz ' Rdze¥p RBBHIW' COYy' v SO 9 lststeds

1 "lsd dfjleds e tcOdslzo Odzdz? L OL 8 yo2 WL Izd

dB3d stsH ' 9, Fts LOMsMtsoakzs st Mmw L d3d Is
Jd WCjlsd o dzd = ftotsGe tc O, L ez ydzd - H dzw fin 1
LOMissmize Odzdzv 2 BsHd¥ ' COy" .

lde ' o ' g dzg'
wdzdj 20 BOs Is' fesctwwORBd, ‘" dalsjteWj?2md,
ftiesetcOd3' L HyMmwissS yd Ho O, sts odB ' o
JHAOS Ctdzd ° Rdgv MW ed® 'S "Hijlsiw 4L *frpd, i sy t=dis § o
ss, htsB dzai olteOIsdlsd S tdelstetsdz? dzgOH Md Ml
Helsted @zgzo Olsdm! §jodes’™ MmMlstesets’ HdMydy dz'

[ sy dz dets o ditstcdMmlstsolzo Olsd thddmdzj
L d3' dzded = * , L O dysHy ddidefoStciplis  dzd 6 s tg it O dz! ¢
WedSy' CdzOmd kO MmMtekClslkztcd L O L da
Hise ' dz! dzts 3z B fmy' ftetsete OB, Is s 3z dzC
CdeW st d3OIsd e dz' flst O dzj HBsay ddzO. steOh
"3y 20 kO¢, hse otsded o dagls'e,C OFD ixe Qldrdds
fsHOB st fyw IstsB Is w3daigExrdiz’ 8 Bietf azisH dzlf d €
L o3 dazdzts d3j IstsH Iz, CdzofmE, Cdelsj oW j2MmME
CdRj dzls Otej d3.

JHROS Ctdij dzlsOts’ dzg BOE s &' Misdilsd
LicOL S btsesit+ D s' YN o0 lststg. dzdzz

[ dzv  dzsC Odz! ded 7 L o3 dedzd n , zOe f OC d,
"B 0. rdzv o diBtedMisOdzdzy oMt wdde Wiz
i n stsh ts. 1 ted Yy sikz H dzw dz' yd dzt dzd ¢
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o dCttedimistse silsp fw H'dak) S S oc C f tOo d dzt
odC sted Mmis wodkAsdigs o dO dz dzOL o d L 3" dzdzd », dzOL ¢
BjlssH' o, odkOMsdotsmisj2, fsd o ksht, 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 ¢ ' d&rOH,| OYBfES HEY dilsH' 8 od¢t
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¢, htsg " Rdg 2 L& TPgds.sBlzo
O2f ehls' b d2 MY H s kol sz y Ctsatz L O
Hiflskd " o, kOBkdwy' 2, f(stsyd 5 ©WHC

MOoks’ fsceORd. J[ujodHdds, Nt Ht
Oij LOoHWEd odSttedmlsOdadetizy 2 565 ¢ fdat
[ 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 testLis t)
{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);

/| *3a38) YRooat Y dadaodeysRdIdmyosasy
testList.Sort();

foreach (int el in testList)

{

Console.WriteLine(el);

}

1oL 2ds' dz' Mils! T deinlstmda] MR Isg 3O d3j .
Ctedlsjte' ' @3 odetttlkz MddsOCMdmME Hdv ¢t
Mfted 2 dW Islsw .

I " Hflskfd, kOBEdYyY' ', fjtjAasHd do
CwOh j MtekSlskioko Olsd CtH. ) Sty d’ ©WH
fescteOBd 0 dsc' yd Mmjcdj dlsd.

[JC d CtsBO W HGC @WEJ sy 2] S 9" HHE
WOo2d , CdOfMmd kO ' dasjte¥ 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 ftescOdzdS odC stoiddgdztsodz) IstsiwWe of
Cd3d, Odzj daj Téspmthodi(a, bt &% ¢ O d3d :

1 6d S d&zOH dzj fcOo ddz dzsets o € st fyls Odzd
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TestMethod (a,b ,c); O B TBSstMethod (a, b, ¢ );

v 0¢ MOt BHddsydd?2 ftscOdds sy
o dH ' dzj dedgV asth,j ePRis®d ¢ dz' figdg O dadpS s to

U OG5y fteseOdzd € d oditstcdMmilstso zs Is+ Mw
yd ¢ 6 (imi=0;i<10; ++i); dzj f cOo ddz' dzgj o & stcd Ml
(int i=0; i<10; ++i), O Bfts (inti=0;i <10;+ +i).

1 e q S¢sdsh | ddz ' “dz Yy Odz Loy’
o dCtedfiste koj@s di dsigmslctzov@idzdz”

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«
CsdzeS tejIsdC O odBOdsE B A ds | ffShdz Gdo
L OfMmistsmiz e Odadaw .

IMdeso dz HEd@BBSo dzj detsMmls’ SO toj Stsd3f dzH Oy
[dvwSe" Hbod@sedz detsyls® SO toj Stsd3j dzH Oy’
014 o9dS¢tstedmMlstsak2lsj fkBd ydzdms OB
Yy' st oadSttedmistsolz2lsj o dOMlsdo sl
ldSstsgiGRIs] Ooalsts®BOIsSdyds o zOMisdo 51
10a>1Hcf 9oCOLE2Is] BpAavdtd ', ¢ Odg@ds’ IsH s
w g h HiSLodzj dzgs 2tsets s EZMSOkd.
610a>1Hcf ‘dz.‘u‘Odz'lel)lsJ L d3" dzdz’" , dzO:
' LOyYy" w.

0 ldStstedmlstsolz2Ils] fYstesyd' 2 tWHESE &

odn’ HdtslzB W@ROM' , oiBj ksH" .

O¢ O¢

&
<
o
]

0 ldStstedmlstsoalz2Isj ftesd3” ) dzz £ 3" dzdzlz
LdzOyJ degdzy tojL zdz IsOlsk WEkdeCy' 9 Iz

bool boolVariable = GetBoolValue ();

if (boolVariable)

{
}
5 udzdCO2lsj WO2Ad' ® L B dh d& ¥y 500
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> Vdzd S O2Isj ) IstsH' & HIS CalBddzShts Hdz'. 3 2 O (

0 vdzd C O21Is§ B@BjlstsH ' 9 L B' dz' h dz' >
odCBtcdmlssolz2Isj MtekzCIlskzted Hdv (|
f OO st o .

0 JHddz WHBES CHE df §eodddd &Ols
md e sdz' o

O rdzv Ctsdzg degsOte" @ E BHdd tWHEBSE 9(

fsH" Bded 2 /] Bylsifrzy Mmls ¢ dz dz028B " dz2 " L e
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 964440 dam i a33y
O rdzv MlsOdzn Otels dzd ~ BdzsC tsodn C sd3j dzls
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
ydls Odgdzv &ZOf d MO dzdzy Ctsd3j dzls Otow :
int level; // indentation level
int size; // size of table
1 Oy Odz0 adfjls dnlsts ¢ sdzsh j dzdz? © SHJdz toW H
ET O At AK YY o6dgcepnoa3zB) dn
0 it cLIsOh sokz2Isj o HCtede O y' SO L OC
dzso sz twHC L.
ldSstedmMlstsoaz2Isj W' ¢clkztods HEY Sd Hd
odtcOL ontsHdIl! dzdhj SHdd ttWHBE ¢t
1e oaditstcdmistse k2 I&jd3otisterze ‘lsd@ Lz yff) Is

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]
&' dz B3O driveksed s His BOC MHWRE g dasc s (

Ox¢

O¢

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

81J odCtstedhlssok2lsj KOC Lo Odd~

¢ a3
Yy! st tsEdsh 2] SCtdkhlsodsd * Ml

public class MyMath

{

public const double Pl = 3.14159;
}

ulsddz odSttedmlsOddzy tojc' Miste' o
1d3ud Bfdmod t'Ld mMfshssd doOfd

tej B dHOY"° L A LOMbbtsMmikze Odadev .
¢ Is d d@ascal casing
1 jth O d&z' s 6O "HjdzlsdW ' COlstcO

ZOMmMlszf dese s Hted HAZOMSE B MAzsalo &GS yfdds |
oS stcdMmMlssoalzoa Olsd HdzY " HjdelsdW' ™ COlstste’ o,
BkzCo.

Pascalcasinge ] S tsd3j dzgH 2* Is* mMw o dCtstedMmistsazo

A of' 7 odL dOyj dz sdif " o, 7 B o {74
Ctedmiske OUO CkOf' o, §jtjtOTkoOd , § 6t

A LdzOyj dzdz?  jtojtcORkzo Odz ;
Areadonly f tsdz' &© ' € tsdzils Odzls;
Cldzlsj W j2M e
BZiIstsH ' 9 ;

o &zOMmisdo tsmisj 2 ;

feedz ydedrm §Bdz' 9

sddzz Camel <casing

Jih O dZ sjtO " HJjdzsdW' COlBKLO tWHETE
oMz dese s fodlf s dp@zOMdAzse O

A
A
A { totsfls temespacedzj dz (
A
A
o
1
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t Is d d®2amel casingtej S tsdsj dgH z* Is! fyw

sfdmk

A dsC Odz ded R
A Otckzdj dzs' o

Cd3d da

L d3' dzdzd - ;
B IstsH ' 9 ;

o dCstcdfml

A L OF dprgtedzddn) (f tsdz' o .
glsddzz Upper Case
1 BkCod o dzOL 9" ftesy dmded d3d .
odStstcdMmistso zo Ols g Odafid! j ¢t s s'lsEHRE ¢ t5dafmls (
PlOBE | " dhdrn 9adfOHSCOR BO)YOds odf$ stdf
] sOB dzd y* 4 u’tGJHfr]lsOadszz.is L JHJle
tej " Miste' 9, ftojW' ¢Mm' sO Mmkew' ¢fMm' ﬂtecf
v OB dzd Yy 9 4H j dzO ds@ﬁ‘stdszmﬁﬂlsOdzdz.W tGJG f
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
dzO0y J dz . S leE
EIJ ts}élz' Pascal Casg e?um ampleEnum
sdf b FirstValue,
1 j t6j dz' |Pascal Casin SecondVvalue
sd g s
i e ofagcgal'cziun public delegate void AnswerCreatedEventHan
4 azd i
BB EBBE GhEY  C mdl§r(object sender, AnswerCreatedEventArgs
fsH' ' |cEvent e); .
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 O¢ " dgy
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 Casig
1 syd dzO
L fmEe¥"

private int _samplePrivateField;

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

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

System.Attribute

public SampleAttribute()
{
}
}

csBtesls
(1-3 daz'
¢ sdzinls ©

d s d dz
Case

public const Pl = 3.14159;
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1 OoHOdzadzY Hdz¥W HtOyYs o8 Odedz? BOIsj o' Odzk

1 O9 HOdzday Is 915 tel’ Is ¢ fes® CIsd, we! o dot
Wor |l d! e Ldg hQCoendstodk@ A p p [FormsApplication, Wi nd
sO© WPF Application.

1 O9 HOdzdzw 1. 2

1) 1 jtsBr Hdzs Mlsetstedisd desed?2 sol uti on
2)  sHOId datse d?2 ftesjCls Console App
®Bsy dzdo ' Mis! eotHdIsd Yy’ dzj udfmds, §°

sji¢fls "1d eo9jdd ydmdas N-"

3) IsHOId hj ®Hdd ftesjiCls Windows For

dzdz0 W tstcdzdz dzj sBR ' Hdzs HBSHOILd Ctdif c

y' dzds ydmgj dz, SO Cofiftsdzj dzls butt on,

BkEH] o' HBBKOY OlsdmMYw MessageBox L Is

1 O9 HOdzdz] S B.tedflArplsusd Vi sual Studi o, MMl
h OB dzsdzsd3 Consol e Application.

1 dts5BR" Hdzts Mlse stedIsd Csdemtsdz dzd 2 i
htsdzO2 d3j dzh § 4 § dzOfpd:

1) 0B MistcOC Is dzd 2 CdzOm Student (L
(W HER)EBMNstezS sstetsdz L f OO IStalps g "lsd® W
fstesydzg 2 state, §ksdz ydad &3qd d34LSISHOo3cf
state HitsSH O% [s! f" HteWHTESC "Rel ax", R
OBMistcOCIsdeddz d3j ssHtsdg St udy) .

2, 3) CdzOmMd GoodStudent sO© B
Student (L € 6dPeOr ststtstdgls na me w €
CodmistczC Iststs Is © H S state HSHO' "'go
fijtejodL dOyjddd &kjlssHtsd Study () hts Hd
3y ssHd Read (), Writef() Read (), Wr it
BBj IssHd Re l)aReléx)), ReldRE Rend)).

4) CdzOfp Group (1L OtcdBEZIsORB] dzOL o
fMlskhnj dzls' o (List<Student >), Ctsdzmistelz § Is
BBy ssHd AddStudent (Student sty dH@sHO»
W HBC L dzOL o 58 cac@dEf{dzd Is O i3if §z08 §i56 O - fisls
GetFullinfo)-oa dH O ewHtSEC L dzOL oty cwhkzfd, I
MlsEHjdes' @ sO "7 MsOlEmMOdd) ,

JtecOdz' L o OIsd By dzde " Mmis! 99 J HJ dadzv <
9dojHjdedzgw ‘" deW stedzOy' S ftets dzd A .

litejdz € BibstsH 98 SO CdzOM' & dzgj ' 9 d1

74



1 O9 HOdzdz? 2. 2.

1) wlsostedIlsd desod?2 fttsjSIls Consol e App

2) rsHOId o ftsiSls dseod?2 0OBMIstcOC Isdzd
BEHEIS! :

0 CtdemMstckzCIstste, wed2 fted?2 3O dzO
0 fOtcOdBj sted: Name, Position, Wo
0 BilssHd : Call (),-vWriwéea@dde( HO
LO®' ' MY ostetsB ' sdedC O Hfeslwetsd to
0 OBMistcOCIsdzd?2 d3jIssH Fi |l | Wor kDay

3)  sHOILd dtsed?2 ¢ &zOfm Developer, Mt
wWCtsdidz BRzHEIS! :

0 CtdemistelzC ssts, 9 vz odL d&zOYyoO*
w¢ "ttsLtetsBdzd C"

0 fitejodL dzOyj dzdzv B ssHO BBEF I | 1 Wc
fsmdz Hsades odCdzd C O Is+ fyw
WriteCode(), Call(), Relax(), WriteCode().

4)  sHOIsd dsed?2 ¢ d&zOMM Manager, hts
wWCtsdsk BEHEIS!

Qtsdzfnlstc,lzglstste, o vz odL &zOYoO*

we [ jdedHY "

Ols dzO { lzd3'Rdzde@ o Isnd

odL d&zOyj dzdzv BjIssHO Fill Wor

() 9dSdzdSO' Is* v tcOdzH 5 d3dzlz

, fsls' &3 d3gj ssH R

I () odSdzdS O Is+ mMw tcOdzH s d3dzlz

Ox¢

O¢ O¢

5 sHOLd ®» (&®%OfQEk ®Ead? o WCs®z BEZH
stk Clsse, “¢d2 fod?2 k0’ d&o
JoOldzO L B dzdz®@ L § jtejdz Stsdg My
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i to
BBy SSH HBHOD Odzdz desotsets MY " otets
B34
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O¢ O¢ O¢ O« T

Is ts H o dojH,j dadgv CdW st dzOy T lj
BOdZHd ° Y ws MY etcsB  IsdzdC ' o
dj stsH o do jHjdzdzy HJIlsOdz! dzs’ ©daW
(dzOL 9O CBdBROdHd deW stedzOy "t ow
9 dce dzvw H " :-<Rositiamre<workDay>)

O¢

6) [t Odz' L o Olsd sy dzde ' Mmis! 99 Jj HJ dzdav
HS Stdi3OdzH IsO© odo jHJ deadzv ' da¥ sted3OyY "
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1 O9 HOdzdzv 3.

1) wsoaste’ Is' ftesjCls L

2) ' sHO2Isj desad?2 € dzO
0 fOOijlsted, hHts
9 Hdgsh jdzgdz¥ HTB

0 StsdehmlstezC Istste, W
deci mal, kO ' d&

t jOod2] ftescttOdl, w ¢

ctocdodesHdze L L OL dzOyj dzd

O hOBdzsdztsdz Con
ff Converter, W
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1 O9 H Odrdisve MHEdSIsEN s dz! dz2d2 HEBHOILEBE

C dzO M TestOverload L

bto! 50

Test
&34 Is

106 M’ ! 28ets. cSd2 tjLizd lsOk?

class TestOverload
{
public void DisplayOverload(int a)
{
Console.WriteLine("DisplayOverload " + a);
}
public void DisplayOverload(string a)
{
Console.Writeline("DisplayOverload " + a);
}

public void DisplayOverload(string a, int b)

{

Console.Writeline("DisplayOverload " + a + b);

}
}
class Program
{
static void Main(string[] args)
{
TestOverload to = new TestOverload();
to.DisplayOverload(100);
to.DisplayOverload("aaa");
to.DisplayOverload("bbb", 2);
Console.ReadKey();
}
}
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1 Oo HOdpdE'StEE sdzmtsdz! dzd2 HBHOLES 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 H Odatidy o StEddfntsdz! dzd2 HBHOLBE Test
CdzOfm TestOverload L HotdO oj sesE.Od3d 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 HOdzatld o FtE s tsdz! dzgd?2 HBHOLSE Test
Cd&zOfm TestOverload L &jsHOBd Displ ay
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
CdkzOfp Tesdt Qv edgjllsosaH Od3d Di spl ayOverl oad.
teJLEd sOIs?

class Test
{
public void DisplayOverload(int a, string a)
{
double = 1.1;
Cor e.Writeline("DisplayOverload int a string a");
}
}
class T
{
static void Main(string[] )
{
to = new TestOverload();
to.DisplayOverload(1, "a");
e.ReadKey();
}
}
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1 Oo HOdzdz? dzO0 s ttOY¥ 9 Odzda”

1 O9 H Qllzdzls o ts t€ dsletan 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();
}
}
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1 O HOBYs o sledIlsd SCtdftsd dzdd?2 HBHOIKS
LoOck &O L& dkz o §jthsdz ttwHX k. | 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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1 O9 HOdzdpdz M3 s L d3" ded o s jtej Hdz 2
CCd?2 jLbkd kOk?

class
{
public void Methodl()
{
3 5 ( od1™)
base.Met 11();
}
}
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1 Oo H O dzdarls o Is4cCqtisdffi s dz' dzgd 2 HEGH OGS .

CjLEd OI?

class ClassA : ClassB
{
public void Methodl()
{
System.Console.WriteLine("ClassA Methodl");

}
}
class Cla
{

public string str = "aaa";

public void Method2()

{
Console.WriteLine("ClassB Method2");
}
}
class Program
{
static void Main(string[] args)
{
ClassB b = new ClassB();
b.Method1();
Cor x_u.Reddi\'ey();
}
}
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1 Oo HOdzdals oIsBe.dIsd Ctsdeitsdz' dzd?2 HEBHOIEKC.
tejLzdz IsOIs?

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");
}
}

ferenc

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

89



1 O HOdzdalsolste.dIsd S tsdefmtsdz! dgd?2 HESH OISt
CCd?2 jLbkd 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 ClassB();
ClassA classA = new ClassA();
classA = (ClassA)classB;
classA.Method 5
Console.ReadKey();
}
}

90



1 OoHOdzdzt € "1 80 dMmdzso €d dBsy 20 LB dls

—_— —

—_—

dz' o HiBmso ' H'.

CdzOMm dBO* fO0tOd3iIsted B O
Htsy' tedz = € difotnd oo di¥OM dz@ dzdp
B ytse J mdzs o ts base B J Blzlsd
Jtodzj dzdzv HEB-fBjBE®ER. 9 C dZOME
OHS o Odzdzw dzy ftOYys ' o LOBEE
f BBs Y d B3OIs d s" dz* € sHJdz
Nddedzi M OHSC ko Odedz?y € zOf' © @
mMd dzai HBEEFEED Ok ) f)OH2Y dos dB' 2dzts
dDCE-2390CH) 1

fMd By kzls' EMf OHCBoZz-g®isY HHvw vy
o Gme-239cis) 1
O iy 4 &BOd HJC CO BOI! ¢
B ytsoe J fdzts o ts base By J Blzlsd
J todzj dzdzv e®QMBI ®BBAE o ¢

j stsHd BOIs! € oafpy €dn CdzOMm" o 3
C 5 dzO dzdz' .

By iy ftedmMos Isd L B dedzg’ 2 B G
‘tede ses, Odzj dzai dzOe f OC (.
®BsNdlsd fedmets Isd L & dede’ 2 H
C'ofMm! Csets, Odzj dzgj dzOof OC (.
By J s Lidic e R 8Os € a M C Gt
‘todz! sets SO dzOe f OC (.

gRI°R-T
O O v
il

T

<&

L]

oW

< g

o =

—

I W “~I—00o%Yrumwmtwm (..':l,"[f)(g_"[f)cf_"[f)"'_‘ﬂ

Fooagoo-ogg /TG

el

91



1 O9 H Odadzf © daPDoesOfifdzrs yJj dz' o dBse " C#

1 ddzv 1§ =f4§ BYMCHd 2 MksOdze ftsddddzéd OB
fsojH' d O, hts oddedC O fted o d¢ tsdz0 dzde'
oddzd $ Olsd ydtedlL LB ' 2 CHEHsHH O ® oldtfHdzd, ¢ «
(2O ted & dzOH , 9 L OcOdz! dz' 2 B'Bd BIsjy')
dzj M sH ' © Oded A fMisOdz o, h 5 oddzd € O Is
(2O ted S dzOH, CtH, WwWCd2 dai Iy dzdots f jtog:
HiwWedr L ydn fMsOdz © HH Ogdlds By dr 9 HC

] . NET soadugvssg' * Cls, hFs EMfOHCtO Iz
System. Exception. l ddzvIss¢ fMmlsastes * Is! fr
ftoesBdzi BO. 1 ddgvlss¢ fijtejHO s Mw octlz
dzfj tsBttsBdls! HBSHOIBE OB ftescteOBO daj |

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

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 |
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1 Oo HOdzd@Is ols%e.' Is! Ctsdafsdy dzd2 HESHOLES:!
CCd?2 tjLbd OIs?
public static wvoid Main()

{
int x = @;
try

{
}

catch (ArithmeticException)

{

int y = 188 / x;

Console.WriteLine( "ArithmeticException™);
H
catch (Exception)
{

Console.Writeline("Exception™);

}

Console.ReadKey(true);

}

1 Oo H Odzdf®ls o250, 5! S sdzlg® dz' dgdd s h B
CcSd?2 twjLizdz sOI?

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 OoHOddzY CREte' Is! Codtsdy dzd2 HEHOI
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
CSd2LEd kOI?
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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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

GjLEd lsOIs?

public static void Main()

{

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

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.WriteLine("3asepwenHa nporpamu™);

Console.ReadKey(true);
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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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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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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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1 OoHOdzdzY dzO0 B Odzgzo Odzdz? f sz’ BLY * L O
1 Oo HOdadsYs AadIsd S BdemMtsdz dzgd?2 HEBSHOIBEC.
tcjLEzd sOIs?

public class Classl

{

public void Methodi()
{
le.WriteLine("Classl Methodl");

}

public void Method2()
{

e.WriteLine("Classl Method2");
}

public class ' 3 1ss ]

{

public void Method1()
{

e.WritelLine("Class2 Methodl");
)

public void Method2()

{
sole.WritelLine("Class2 Method2");
)
}
class Pr i
{
static void Main(string[] )

{

lassl x = new Classi();
] y = new 2();
la z = new Class2();

x.Method1(); x.Method2();
e.WriteLine("");
y.Method1(); y.Method2();
MriteLine(™");
z.Method1(); z.Method2();
Readkey();
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1 Oa HOdgdaly' &' s € sdzfsdz! dzd 2

tjLbkd 5OIs?

public class Classl

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

4 refere

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();
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1 O HOdzdztizj " Is! L 3" dzd

GjLEd sOIs?

& references

public class Classl

{

}

2 references
public virtual void Method1()
{ Console.WriteLine("Classl Methodl"); }

4 references

public virtual void Method2()

{ Console.WriteLine("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 Methodl"); }
& references

public override void Method2()

{ Console.WriteLine("Class2 Method2"); }
| 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.WritelLine("");
z.Method1(); z.Method2(); z.Method3();
Console.ReadKey();
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1 O9 H Odadeve B flelatsdz' dzgd?2 HESHOLS. 1 OfEk
o U tsddls ?

public abstract class A
{
public int a;
public void :?:’r.n'n.;dl,()
{
}
}
public class ogram
{
private static void Main(string[] = )
{
\ = new A();
.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()
{
Console.WriteLine("abstract class A Methodl");
H
abstract public void Method2();
——
}
public class B : A
{
public override void Method2()
d
Console.Writeline("abstract class B Method2");
§
}
public class Program
{
private static void Main()
{
B b= new B();
b.Method1();
Console.ReadKey();
X
}
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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 09 H O dzdals o Is2cCdtdsdffn s dz! dzd 2
cSd?2 wjLkd IsOI?

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 override void Method2()
{
base.Method2():
Console.Writeline("abstract class B Method2");
}
)
public class Program
{
private static void Main()
{
8 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();
}
}
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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}
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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 O HOdzdals 9sGe.d Isd S sdemtsdz! dgd?2 HESH OISt
CCd? tjLbd 5OI?

class A
{
protected int a;
void Me! (A a1, B b1)
{
al.a = 1;
bl.a = 2;
}
}
class B:A
{
void MethodB(A a1, 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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L dzOuj dzdiyd fidg®le. s zZHj L H' 2fde 9 Olsdmw  dzgh
Codzstesdz L O f sdiddS Odd .

wdzh d disd Mmdzse O], LOf totsf sdetso Odzz  d3ts @
B 2O L OHOIsd d2Ofmlskzy dztss cteOBOLdE 58

< ¢ dzO HoURRYL <t  f o 1S >9 B dpdz® L

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

<o d oL HISH O § | tc Gyl 8 H Odzts €

<H 5 H CdzEYeR M ) dack® § | to Oyd3dz y dzd ¢

<d3dzts ¥ dzd Yfylsj f><wlf | to Otz ) dzd ¢

<ils § §> d&¥ s<j tc Ogd f P (o dtePiL 3" HzdizO

<y d frpdzts

<sf j @Gy 'YW-I+ |

s jtey' w2 |/ | %

< j Loy Y3

<y q fipdztsy y @ ¥ 90

<ydW¥wOY 0 | 1 | 2 | 3 | 4 | 5 | 6

<L &3 tzdz®|b|  €|A|B| & |

uftesBb2ls) tBYdMddFq2*&ONsEzY dd2 o dtsC

1oL 2d3" dzts h s L dzOyg dgdzv Histe' o dgt *
fted2Ilsd o codsasbedddlszy dzd?2 Odzc

a = BHJjwyOld fjtthd?2 ®ffjtOdzH

while(' ©6fjtOdH)

{

op = BHJjtkyOlsd Gf jtOlststs
b = tsHjttyOld Httked?2 fjteOdzH
a=aopb

}

[H&OS ftod B U H-tIodzds | Lobdim AL o d 7 t
LO® Bl sMS' & ¢d sfdMOdO fsyjHEELO
s j st &y d0 feshiss sdedOlsd &fjts
feOesteky, ©MC' d ¢d (LOoddkd Odcjsd
LOfMssmMselz 5! MW t©Od hj o' Hdz B3O dzdz" .

Jde€MmMduyudzed?2 OdzOdz' L

[ dzv Itsets hsB tsBYydMmdze 9 Olsd oadteOL d, d
dz0 dzj S 3. CFOlbdspdrj CpHdi30am[O L Odzj 3 d s
ftotse tc Odzlz 9 Odzdz” . ] C sy dets dzj S j Bt 8 ft
M dZOHO' Is! Mw L §Ottd odedwHlkz (Isdf dzj ¢!
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LBjte' GO Is! Mw ' dWsttdBOy' v s ¢ sdf 6] lsdz
L Odzj 3y dls- o' H ¢ tiftelpsy, ChioslzC @dze@detst 2 Is' fiyv
odfOHCE ®BsoO OtedWdjlksduyudedr o9dteOL " ),
99000 s w MC "' dzgyj dedzed 3.

v 0Cdd3 dzd Gmdgy dzd 2 TQEO d'cs@ IsOtBZO, o - SH
C dedL SO Mddatsdz' 9, Nts ftojHMIsOodzV® o7 " |

fsfd Hie d Mis!  dzj SMjds. A Jn2f dzloQfSrnfi iy det &
OdkzOdz' L OO

stsdemlstcz € y* h s tetsL f ' L dzO¥ Is+ fmw az
st d ks Y30 Is dets 8 Cls@HEE kd eided 3 19 tcOL
fjteh sz JIsof" dzj € d ydets G s OdzOz' L
fr]C‘dzujsdmm’d?OlsOLO toj Gedvtcdzd d3dd o dteOL OBi],
fitcjmatsSH' ®8 HAY OoltsdzBOIO, © HOA 9 n' H da
OdzOdz' L Olsstetsds £ odR' Hdzd2 §sls' & dzj My ds.
1l shdztse ’ dzji EMdydzse s OdzOdz' L Olststc O
"Hitse Hdzsets ME! dgyj dedzse s Q9 Issd3ZOIs O
v OSdd3 yd dzts dz, HdzW teftsL totsB dz¥ 9 Odets@ 5 (
dzdh j Ited Isd 4By ddcs] d3cOrtstyL H " .dz' dad ¢

VU LOGCOd s o df OHSCE Hdv dzj & Md Y
BjlssH, s s jtelsO BGHddz LO ' dhdds oM’
h s tafoLOs odtOL dzO dzj € MmJ A&, ftsoddzi dz od

(1) ‘ddestclze Ol d tetsL H' dzr dzgd € d (ftets
fjtejrtsHd dzO dtsed?2 ©GWHEE) ;

(2) odH dwisd d&zj¢MmidBd L IiSMmsiz;

3) o dL dzOyOIlsd Isqdyf dzj $fmj di3d.

sty dde Jdzj B dzls o ddejOL fiy ] (ugks®) o @ SRz MW
a3 IstsH, E®' Ry fpEtsolkz dzj SMj Bt s E) dzO1L
class Parser

const int Alphabet = 26; /'l dadaaso
private enum Types { NONE, DELIMITER,
VARIABLE, NUMBER };
private string exp; [/ 3tead Yo3Rb}
private intexpldx; * e a6eayoa26 maevads3 } Yo3sRbm*/
private string token; [// easayaR dagd
private Types tokType; [/ / @82¢ dads3ans
/'l dR3o2Y edt boamesaog
private double[] vars = new double[Alphabet];
public Parser()

{
/| * 8aommmRade baméiamYooso baRyasatso. */
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for (inti=0;i<
vars.Length; i++)
vars[i] = 0.0;
}

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

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

{
tokType = Types.NONE;

token ="";

true,

i f (expl dx == exp.Length)

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 (!l sDelim(exp[expldx]))
{
token += exp[expldx];
expldx++;
if (expldx >= exp.Length) break;
}
tokType = Types.VARIABLE;

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

/'l 2a yoszxda?
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while (!IsDelim(exp[expldx]))
{
token += exp[expldx];
expldx++;
if (expldx >= exp.Lengt h) break;
}
tokType = Types.NUMBER,;

}
}

}

[ O O2Is] tBLEdYd] B dzOso j H | dz odh j
1Y fydzw Hi S dz0 Ctsn ‘gefTokeh(Ofzl © Pay” RBW * 34 Istpdh
Hifmw cCdzgbdsysy WHCO. (Shs B odteOL " hj
getToken)Mtf syOlCk ftosfkzMC O’ ftose podg, WEChHt
oCOLE’ z0 ydfmdts, 0 dy Cdadislz , o dedfQLtc OUs Bdc] @
ftotse ' az@@®d < dyv twvHECO. (cS¢hts yjteedso d2 |
fso jtlsO Is! mMw E edcecdzwH' token, € tGKType, B j tcj Y
hts & Misdls! Isd g Slsted 3O dzts dzj ¢ M &d,
DELIMITER . ¢cShts 3 d&Ofmbkfdd?2 Mmddkotsd *° B
" d3d dz d3 L d3' dazdzts’ s © tkisre | 13 I<c@' IlsakTigmedslze toW |
Sty k2’ L MARIABIEdZY v o df OHEC Iz, Ctsdzd yj tec
ydWttss, Lydlskz’ Is: mw oMmj ydMmdzstokel, tcd yts d3k
0O 2t¢et IANYMBER.B 1HQtej " Is', wWEh s dzOMiskY dz
NtHdad 5 L fjtitcOrntsoOdzdr odh g, 9900
odicB. v Y siken ZdMMBPgEELZ fstesydz 2 wWHBS
WeBEts L dOYyo0* €' dzj y' odtlOL k2.

c¢ EZ3d BRIt MCOLOds ttoOd hj, hHiB
B ssHlkz, Blzdd kM jd Hjwe' LOfMsBd § 5
Hjwe! Hstf 20 j dedgy . v ¢ QFjtdef dfOH, dzOdedgH ' fd
LOs jtoh Iz° oqdtOL . stc' &5 Istsgts, Z HOdz 2
By 2ls! BEOBE miswy ddz, O0dj L doOykh s
] " Hiso ' Hdes HEts oddisd CtsdeCtocjlsdesets L Oo
LOMtsBd SCdzlstetsdze L O f fdgefdzS@®dgd]’ SO HBHOI

ztsB CtOhj Ll 2d3" Isd geffakendey d dzd yH J’ (
ZzOo jHjdz dzjCMmjdsd, Mt ftsojtlsOsls! Mw dzd «
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 C' dz¢ C tsnals Os@afdgd y* ' H(J dzls d W 'df ists toy ' o " d
LOdzj ' d@dsod (9 HOdsBE oadfOHCE ddsed

v OB dzd yw “Hj dzle Y RO tse dalzdzO L OB j L {
Bsy dzd o ' Mmis+ hodHCtSES HBH O Odada™ dztseo d -
9 HEdsMIsj2 Htes dzdrmn IO sy dzde ' Mis: hod
o' HdzsMdIls! BY ' Hipgdzls Pz E Ols Bt O.

] dzOh s 3z odf OHEC Iz, H dzw i etsh j dzdz
LOMssMso 28 Is+ MW dzd h § SHdtsB ZC 9 j dz L d3'
ZtcOnlzo Odzdz? toj 6" Mistelz. sz, SOBRIEZdYOY Gt
"HydzlsdW ', C OHsjsteC B dz0 L a3 dzdz© L B jHKL I 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) .

vsdlgdz E edr '  Hdzd?2 IjCfMmls OdZOdz' L Oltstc O

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 ' dzi ddOH Z,d3' dzlzd AR Y dz@
odCtstedMisOIsd Hdzw varsdzng C M@ YBRZO:s WwRHafsle A S C
L " dgd dz' L 8 dzdets T . fipdfer(Qud e dfffedgtse I8y 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
Htsoy dded, dOdfjj teld 'd' SMd dzo sdz L dz0yd a&3d d3.
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;
SyntaxEr r(Errors.SYNTAX);
break;

}
}

s ddzs OC Mdydzed 2 OdzOdz' L

ldrasHtd dzj ¢Mdydese s OdzOdz' L Olstste @

Md dzZs O¢C Md ydesec s OdzOdz' L Olsste®, M s Ht
jlsdgf ff d . wdz stedgOy' w ftots Sty dzk dzj €My
ttdmlssokz’ Is! v dzO B 'Zdz'Chs diff " Ldalpys 3z § |
4 ddzs OC Md ydedjd OGwBUjm, o YIBdlkz HEMd
as, SO oMmMlsOdzetse dzs ' s+ Mmw ud L OH s
O3, vwodes MW stc3zdz so Odedds & o d L dal
O odrtsH' MddzsOCMdyded?2 OdzOdz' L Ols st
Yy (" Hjdsd¥W COst" o, Isdf'e), wg

OR_@

C
¢

n ' H
4 € fd
d< tste
md
o

i ¢
e ©
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CC ftOodds, %OLd djShmdydksces IO
LO' q3sH" 81! ' 3y Mtetss d2O@ tHdsBE fjte]
OLO MmMddsosmdydsets 0dzOd' L Iz, wed?2 )
JSCMdy@kE s OdzO yjteesodd3 Isg tGd3 dzO dz! dzd d3

1 dzh sy 9 HBRIR BilsSH' 9 OdzOdz' L Iz

CdzOfm' 8, BHddz ‘dadL B ¢ @z ‘s 0 dzidzs to d Is d3d .
I satsHY jdedey ydr Isjteds" d2' @ o' wiL Odaj L
oL dzd MddkzZsPeEhHdQdsOts HH OCM' & CteOBOIS d S
fd o Sl LRO B L Olssted), yd o' H Isjteds dzOo
Gt O

b
GZOBd HHO B L Olststed ) .
1 dedL iR Hdzgd 3 OdzOdz' L Ols sE BBGRZOELHEE dw L
w gt By ks Blzlsd f tctsOdepisizf o s ez’ tc i ©frls
@JBBHB@ tjSktemde dzsets MY MC L.
Il dma" Hd O dzO dz' L @xlag<akfO Istfft€ &f O BAERES d L
By kls! OdOdz’ LkzoOld B ' dh hqesCgd?2 ¢ O
CeOBOISdS By dzO odL dzOydlsd B  dz' h ' fls: o
Hdzv kOSdR MdgisbH' oftescteOdsd ©OolstsdiOlsd 1
OzOdz' L Olsste’ o .
[z fyYyobSlk ttL ¢ dBdy BE O ¢ tef) B30 I3y §k
ftodfmoe ts¥ 8 Odada® :
<o J oL HESH Otz § | tc O¥H W H Odzts €
<H 5 H CdzBYeRdks ) ddiS Y j to Gyd3dz@y dad ¢
<dzdzts y dzq ‘;an Is<j ><lYf | tc G\ ctZz® » dzd €
<mls j 1> d&¥ sj 6 Otd f TP (< d eP L d3' vzgzO
<y d frpdzts
<sff j @Gy 'YW-I+ |
s jtOy' w2 | /| %
<sf j ey YW 3
<y q fipdztsy y ¢ ¥ 90
<ydW¥wOY 0 | 1 | 2 | 3 | 4 | 5 | 6
<L &' dzdz®|b| &|A|B| &€ |
l SBHE Bt L dzOYFlz@STY Zdelzyy® f eOo dn YO
LOHOdzE™ Lo Pe®L sdiitss <
UBBH'
FIRSTi(<H 5 H Odets § j o Oy WHLOMZE &, -, (L&, & A,
é,Z 0, é9}
FIRSTy(<d3dzts ¥ dz&t€ j tc @ gzt egE¢+,-. (ba, &,
A &, 0, €9}
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FIRSTi(<Mm I§ § ><dz'ff j tc OGydi3det8y e+, -, ((a, BA,
6,Z 0, é09}

FIRSTi(<ts ff j te OCgs rtd)P=x { +,-}

FIRSTi((<e d @£ { (}

FIRSTy(<L &3’ *pdan, A &},

FIRSTy(<yd fpdes = {0, &, 9}.

1 2Oy dedzy W lnHzzW " 8 MFR RO I Is | tdpdslgfdde dzd A
ftesHkZC Yy 2 Y Otcdets dzj f jtejIsd dzOs Ist v,
LL()ctcOBBOIsdE 5 . s 0¢dd3 ud dats o3, Hdzv  fd d
CeOBOISdSd disyj BhElsd LOMlststseo Odzd?2 o] I
ftso jtedzj dz* ) .

[jbH tjlkztemMdodeases MR sEghlsPlsd
s* dz' € d Haay O dieUs(d1S), fteOQoddzO wWCdR L OHTsE
Edse " : fjtehtsets Md@Bosdze Sy dsets fteOo d
odL dzOyj dzdzv, L OfMssmMtso desets ff tcOo d dzO.

[ dzw ftcd ¢ &zOH Iz, dzj =~ 02 odn ' HI dzj € M
fsmdz' Hise dzg' Mis® Bizj SdElslz 77 Is+O 55 ydmdzse ' €
NUMBER, B i VARIABLE , + TIDELIMITER . 1 Of testf sdatse Oc
o dteOL MC &zOH O' s+ Mw L Ho tS5n HSHOdzC ' o
MSC dZOHO' Is! MW "L Hoth dRdetsy dzd <’ o: 5 kO
SHdzj uydmdzs 2 stgdzizE sodg” M@k . CsC " 9, W
Hdzw tBYyYdMmdzj dedzv Y sets o dteOLE sy dzO L BE
1 sBkHtSO O Hitcjoa O odoetsHLE yd fsmdz Hiso
QolstsdzZOIE. st d2 HjtjOO fd&3 Yo' Is! Mw {
Cstej dz' Ofitls” o L Ot " Hf s ' Hdad B MIs OdzO iz dzO
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zB LteBLE& Isd, we o yji 9 "2 mdats
HO9 O2Isj tstSLGdedZJd31s+&'Ga‘r]lslztjdch2 fted¢

b ted o d ¢ dzd ¢ Evalulg(ls (5@ &0 de'teid M ects > of O
<o JteQL o rn " H’ Is sy ¢ d HaZBQ AR L IHE O
dzj Sj BO. cChts dzj CMj BO * ey d
cl stesydz’ 2 wYWHESCE tesBISO L O jteh iz
dzj $fJ iss® ° ydfmdts 7. [MC" d €d vyj dzj
& Is tEvalExp2() ( O dzO dz'tsH Odetssy j e O WWH B b Gdps & v
toj L zdz ls ORvAIEXp2€Bg ¢6 & dzdE®alBxp3()( O dzOdixizts ¥ ded S
<sf j O ydzdzy tzd 9 , O IsO k Mo BvalExpd)tcc kz o «
( O dzOfls | etlf | to Gy<dzezBs 3 z)f SEvatBxp4() o d S dzd € O
EvalExp5() (s j tc O d'ie)pL. 1 5ls' @ EvegGxissy
fityjo v’ , ud dzgj ° dzj ¢Mj BO kdOteded 3
odfOHCE vyj dzj sO¢, Is sEFHEXPS()( © dzP O L Is
(<o d P " *ziiz@ud fipdets . vy jEvalExg&)ditsizis |
toj Sktefnd o dzgs oE/AIEIPG (Os do M @EH € EH2Os d WBIG IS, 9 o
HEX € d)AtomPetse o dL dzOydlilsd L dzOyj dedzv yd fiy oz
dzy 9 HCtcdo O Ytss HiEY ¢ stem() * aeflltts dzlz * Is !
ftogdfotse 5! MW L dgOYj dzdgy 7. 1 tsls' &8 9 HE
i SMjdkd 2 fojtedsj dedz® L zOdzy® 3 HBOb d ¢ d
s j Ot +.

{M¢ da &d fobtsydss dzj ¢ Bss ° Mdde
LB dfsizs 21 sls' 3 OdzOcdz' L Olststs o dBdte®° dzOMls
ZOdzys Y Sk fsyddzO’ st iqw L detso . Apri(). " tOdz
JIsted B3Odzj L dzOyJ dedzv 5 redutso j' tcls Q lds'zffy s 1 Lfrply" ¢

fnls
azo
dzdz"
9adBdt
BtV
Is -
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* . k) odSCdzdS O (o Bl i wQdhgzYy s
sl Oddzy zj Sfj kO B, wWCO ' L5 dedets® . J jk
T L dzOyJ dzdzw 0.0. 0] yd ? Bsdzd dzls o " HB
S j t@yisdzsy j dedz 5 @@zd D . to jf Iskdp'dds Ol  § o
Bj stEWEXP2(), H)] ©' HBEZOO' Is! MW HBHOs Odada” .

b o' HitSo ' H' odisHdl! 7.

[ sfsodzd 35 Bseolz, hits OdzOdz L k' dB&s, 1§t
tetsL ¢ dz¥ dzj BG:EteOBRBOIS IS &z

< ¢ dzO HoURRYL <t  f o 1S >9 B dpdz® L

<f tod f)o ®dzdgwL d3' dzeaEOd teOL

<o oL HESH O § | to OyH 8 H Odzts ©

<H S H CdzBYeRdRS ) dekB § | to Gyd3dzy dzd ¢

<Bdzts ¥ dzd Yy ls<j Y><tsiff | tc OythuzB  dzd ¢

<ls j > d¥ tst<j tc Clgd of BPL (<o d teP i<t 3" vzdizO

<y d frpdzts

<sf j ey YW-I+ |

<sfjteEy'Yw2 | /| | %

<sf jte@y'Yw

<y q fipdztsy y @ ¥ 90

<ydw¥woO0Y 0 | 1 | 2 | 3 | 4 | 5 | 6

<L &3' szdz®|b| €|A|B| € |

I sBlzHE' dits L dzORl Bz28F WhEdE yfttOoadr YO
Yy CtOdi0lsd ez L sditsy <

UBH'

FIRSTi(<tf te d o ts&)s Qajzadz®, A, &},

FIRSTi(<o d te)0% FIRST(<H S H Odzts § j to © wH 9 H Gizts €
={+-(Ga A &, 0, ¢é9}

FIRSTy(<d3dzts 3 dzkt§ j to © Yoty BE+ - (a8 &,
A B, 0, é9}

FIRSTi((<e d @ ={ (}

FIRSTy(<L 3" dpedn, B4 &,

FIRSTi(<y d fpcets = {0, é, 9}.

JuiodHdes, cCcwOBOEBPHBOIsdiss . KIj( dHY dd
s L dzOyJ deddl to i) oRSET) B BzbifRoSATe 2 {a, &, A,
é , 7.

whdzze 5! Odetstedsdid, "6, § ] lsatgtes s b
@O LL(1). ltskj, w¢ fwOoddks kOC' O
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Liskzydz h§ Cstedmiskze Olsd mw H dz#3d Is fg  tzlBO € T
e CtemMdodesets MM w2 f wmas] tcdef dzdzdgts
LOMstsmise Odzd 2 . lted yY! sz dzj SdQded?2 O«
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' IsjtcdzOIsdo O odweddzOfm! dzgj o' loEas® dzt dsts
MlsOdzz O Y jteicdz"HO i3t deOMmiskzf dzk Odz! Is
esLBBtck L Oo jtehddzdmw dzjoHOY] ¥, sts &
f sd3d dz€

) Isj mdz ydats’ stsys¢d Ltstlk, yd ofmd,
CtejClsdets” wsBtetsBCd L o3 daded nte d fif HEZOEd sk o
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 BEts By dzO0 HBMWweEld HJ S dz6 SHESRAD Isigff tof) ts
OdzOdz' L Olstste o3 j BsatExpl() ( Odz0dz' L
<tftod o ts& ¥ Qdglwezda@ toQL,  5C OL Oded 2 ded ) U :

void EvalExpl(out double result)
{
int varldx;
Types ttokType;
string temptok en;
if (tokType == Types.VARIABLE)

/'l bras3ayeds 38R3} dadszas}
temptoken = String.Copy(token);
ttokType = tokType;
/'l fg23do2e80 maeads3 bsoasmaaan
varldx = Char.ToUpper(token[0]) - 'A’;
GetToken();
if (token 1= "=")
{
PutBack();/* eaYa3opgdideRasay:
YmeaaYoe02 3@8R3ga daua 3en39y3Ya1 YRooat */
token = String.Copy(temptoken);
tokType = ttokType;
}

else

{
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/'l 28329RRepeaR YyR3B298)} Yo3Rb}
GetToken();
EvalExp2(out result);
vars[varldx] = result;
return;
}

}
EvalExp2(out result);

}

cS odHdas, Yy! sz RBilstsHE HBOetSHJI! M)
odL d&z2Oydlsd, uyud odStdzz’ Is' Mw dzOMJtcOoH" "
s " d3' W L3 dedes’ L OQoayHd fjtcijBlzoa O ] to]
MOz Yt MsE 'd3j degOW a dff’ fisizts dzZi €cOtOdzskz*
ftedmo ss 9 Odadz? . wdzOCh j COykYyd, OdzOdz' L O
ftedmo st 9 Odadzy, ftedyutsdBz o' dz sy j o dL dzO
Yy s HpBzsEeL ydlskz® L 9n Hdsets fbtsChk
cS¢hts yv dgjj CMj A0S A3 t6' o detsfls’ 9 5 dzO
PutBack)f s j telsO' Is! MW HdzW dOMskz]f dzsects o9 d¢ts

/'l eaYa3eRwoaa dads3asy

void PutBack()
{
for (inti = 0; i < token.Length; i++) expldx

}

Evaluate() <fif dzO Halaf{@ YL f<tc d Mo 55 j<dddiad® L

EvalExpl()<f tod Mo 5% ¥ <A diglzelzdn@f toO L

EvalExp2() <o d YL HG H Odas § | tc © Y &WHLGdzts €

EvalExp3() <H s H O-datsYEzozts ) dzft€tf | to © ydsdat2y ozd ¢

EvalExp4() <dzdats ¥ dzd ¥ Is<j o<t j to Gydz dBdzd-S

EvalExp5() <fmls j ' d&f stj t6 O '@ | (< d tePL
<L o3 ejcda@d fpdzts

<sf jte®Y YW-F |

<sf jte®YYYZ | |/ | %

< j 6Oy YY 2

<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; /a/eacedess ayy aYooe3s Rh m
string token; [/ ea8ayaR dads3asR
Types tokType; [/ @82¢e dadaa9so
/'l ®dR32Y edt basmaaog

double[] vars = new double[26];
public Parser()
{
/'l 8oamemRdmb) wasa bomoeaam a9 di aYo90
for (inti=0;i<vars.Length; i++)
vars[i] = 0.0;
}

/| * ¥YoaydR Ygoar} RaRdmbRea3zR. */
public double Evaluate(string expstr)
{
double result;
exp = expstr;
expldx = 0;
try
{
GetToken();
if (token =="")
{
SyntaxErr (Errors. NOEXP); [/ Oos
return 0.0;
}
EvalExpl(out resul t);
i f (token 1= "") [ * &a38Reaat daq
a)jdi aYR */
SyntaxErr(Errors.SYNTAX);
return result;

}
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catch (ParserException exc)

{

Console.Write Line(exc);
return 0.0;
}
}

/'l Kf3eofrdqR €3023Ya1IYRoot
void EvalExp1(out double result)
{

int varldx;

Types ttokType;

string temptoken;

if (tokType == Types.VARIABLE)

/'l bras3ayeds 38R3) dadszas}
temptoken = String.Copy(token);
ttokType = tokType;
/'l &2fyo23doego maeads bamaasan
varldx = Char.ToUpper(token[0]) - 'A’;
GetToken();
if (token 1= "=")
{
PutBack();// eaYa3a}8d eagaya})
/'l Ymeaa¥Yo80 36RaQ adawdsamzyYal 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 = token) =="+"||op ==" -")
GetToken();
EvalExp3(out partialResult);
switch (op)
{
case "-":
result =result - partialResult;
break;
case "+"
result = result + partialResult;
break;
}
}

}
Oodeoa) wsa ssan0dat yo emdasaat evoy g
void EvalExp3(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 (partialResult == 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 == Type s.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 == ("))

140



/

/

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(Erro  rs.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 eaYa3seRwoa dad3as} J} Ygmeade € aa6nN
void PutBack()
{
for (inti=0; i < token.Length; i++) expldx -
}
/'l Kf3eofrdtwosas 30068RJ302Yya} e€a950dd}
void SyntaxErr(Errors error)
{
string[] err ={
"toseeRd3zoyaszxdRt savofrdR",
"Oo 3R 3> 3dearfad",
" Qf]sRoaaoa 63} 6368Yaa",
"Oadasaos2a aR o)di"};
throw new ParserException(err[(int)error]);
}
/'l &263029) woaa 9aR3e6j)eoa) dadszas
void GetToken()

{
tokTyp e = Types.NONE;
token =",
if (expldx == exp.Length) return;
/'l e€3a2¢g) 3dRwWwsa ¢3oafrmd
while (expldx < exp.Length &&

Char.IsWhiteSpace(exp[expldx])) ++expldx;
/'l ?2Ya38aYoe e3afmd
if (expldx == exp.Length) return;
if (IsDelim(exp[expldx]))
{

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

else if (Char.IsLetter(exp[e xpldx]))
{
/'l 2a boameaaR?
while (llsDelim(exp[expldx]))
{
token += exp[expldx];
expldx++;
if (expldx >= exp.Length) break;
}
tokType = Types.VARIABLE;
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}
else if (Char.IsDigit(exp[expldx]))
{
/'l 2a yos3da?
while (!IsDelim(exp[expldx]))
{
token += exp[expldx];
expldx++;
if (expldx >= exp.Length) break;
}
tokType = Types.NUMBER,;

/| ®aesae eaYa3z3eRw baRyaasaat true,
[/ tdyaeabdbemdi aod
ool IsDel im(char c)

~ O~~~

if (("+-/*%"=()".IndexOf(c) 1= -1))
return true;
return false;
}
}
}
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sOdz’ CkdzwIstste ( Hdzv dzOB StcOlststodats’ tosB Sl
ANTLR41
http://www.antlr.org/
https://github.com/sharwell/antlr4cs
https://dzone.com/articles/gettisgartedwith-antlr-in-c

Step 2: Ingall ANTLR Language Support for Visual Studio (optional)
(https://github.com/sharwell/antirdcs

[ d&zv Visual Studio 2019 ftsfkzmisdlsd (4.
This step is optional, but highly recommended for usemrkiwg 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 following step.

Open Visual Studio

SelectToolsY Extensions and Updates...

In the left pane, sele@nline

In the top right, typNTLR 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 ke

Step 3: Update the NuGet Package Manager

1 ANTLR ( O dz&ndther Tool For Language Recognit)ah ¢ j dzj tcOlststc fd dzls ©C fiyd

OdzOdz' L Olststs” ©, HBLO B OslsideW;ﬁ]fadt@&ﬁ@Olsd
OdzOdz' L Olststs) SHdz ‘¢ HJ Bsdz ¢ A

f tc s G tc O ZHIav@,d2dzv C#, Python, Ru by ) LOLL(S)g’Gctsfrﬂsg@lscfcq Bso 58 .
[ 5L 9 sdzv ¢ C s fplslid I ¥z Gebiifg do,f to j MstO©dsipdft Is st d

to' Lnzhte BOdz' dzd n dBs O . vOC sy, zOH O L telz ydz' L Offts
f sdzd dzts €, ' fs9 ' Hisd3dz) dede™ {f teftdteitds o YRF@EA&PuANET L R
Compiler Construction Tool Set), wWCd2 BERdts tfs

[Mdzso s sdztsy dzd S 55 tots vGjley daf) L U Gelesifjjudiftstz - « O dz

ANeOdRYdMC .0 PBIELRS L o' HCtdlsdd CSHEBD, ojtef' 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 you that 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 before continuing to
Step 4 below

For Visual Studio 2008, and Visual C# 2010 Expressidtd

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 able to use tltmnmand 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

Create a new
. Search for templates (Alt+S) P- Clearall
project

s - All platforms. - Web -
Recent project templates

@ ASP.NET Core Web Application
Project templates for creating ASP.NET Core web apps and web APls for Windows,

Windows Forms

I app NET @ Linux and macOS using .NET Core or INET Framework. Create web apps with Razor
Framework) Pages, MVC, or Single Page Apps (SPA) using Angular, React, or React + Redux.
C¢ Ll maOS  Windows  Cloud  Semice  Web
£ Windows Forms
App (NET Core)
@ Blazor App
g ComsoleApp (NET Project templates for creating Blazor apps that run on the server in an ASP.NET Core
Cord) app ot in the browser on WebAssembly (wasm). These templates can be used to
build web apps with rich dynamic user interfaces (Uls).
D iéz"‘\:iﬁm Web gy Gl maOS  Windows  Cloud  Web
o WA CNET gree SRPCSenice _
= Corg) A project template for creating a gRPC ASP.NET Core service using .NET Core.
(=] Linux mac0s Windows Cloud Service ‘Web
g Console App (NET
Framework)

Razor Class Library

B Console App A project template for creating a Razor class library.

C#  linue  mac0S  Windows  Library  Web
. Class Library (.NET

N <3
Standard) |-=j NUnit Test Preject (NET Core)
< Class Library (NET ﬁ A project that contains NUnit tests that can run on .\NET Core on Windows, Linux and
L i o MacOS.
[« Linux mac0s Windows Desktop Test Web
. NUnit Test Project
74l o

(.MET Core)

Back

Configure your new project

Windows Forms App (NET Core) ~ Gf  Windows  Desktop

Project name

‘ LebCaleulator

Location

C\Users\user\Source\Repos -

Solution name @

Place solution and project in the same directory

Back

For nearly all Visual Studio 2010 and newer installations
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1. Create or open a C# project which will use ANTLR

2. Right click thetop-level solution node in the Solution Explorer
window and seledlanage NuGet Packages for Solution...

3. Inthe left pane, sele@nline (Browse), then selechuget.org

4. At the top of the middle pane, if a drop down s8yable Only,
change the selection tnclude Prerelease

5. Inthe top right, typéntlr4 to search for the package

6. Inthe search results, locate and select the package ANEQR
4. In the right pane, verify that thé is listed as exactintir4 .

7. Click install on the search result

Selecthe C# projects you want to add support for
ANTLR 4 to, and cliclOK to update those projects

TR ———
e i o

Manage Packages for Solution

Package e [mutcen BE ]

Antlrd &
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e LabCaleetr & X Form.c Design] e e ————T

Bowse  Insalled  Updates  NuGet Package Manager: LabCalcu... @

Search Sokion bk p-
4 % G ¢ Include prerelease Paciage source: nug # B Solusion LabCalculator (1 of 1 project)
4 [ Lablabulator
b 5 Dependencies
Antlrd & % ngetorg 4 B Fomles
Antird © by Sam Haow 466 b FomnlDesignescs
The C# targetof the - Fomn rest
ANTLR4 parser generat.. License Acceptance x hogram.cs
Antlrd.Runtime & 1 w455 | License Acceptance
The e ey you accept the icense tems befure
parsers generated by the... installing.
me.nati Authorlsk: Microsoft =
Antird CodeGeneral &5 [ ViewLicense
The C# targetof the atled Author(s) Sam Hanwell Terence Par
ANTLR4 parser genera.. View Licene
System AppContext. Author'sk Mictoscft
Antlr4 Runtime Stai 80| View License
rer | Team Explorer Resturce View
The HET Core C£ ANTIR System Collections Authar(s) Micsoft P
4 nuntime from the ANT.. View License e —————T
SystemBuffers Author'sk Mictosoft .
'e Antlr € by Sam Harw View License
ANather Toolfar runfime.native SystemMNetHttp Authorisk Microsoft
Langusge Fcogrton.. View icese
System Console. Authorish: Microsoft
Antlr4VS200 155betait| Vmelinense ]
By lcking | Accept,' you agreetothe fcenseterms forthe packagels) ted

abave Fyou do not agreeto the icense terms, click | Decine”

Show output from: Package Manzger
Restoring packages for C:\Usersiust

ldccspt || IDecine

il
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W) Fle Edt View Projec Bud Debig Tt Anhee Took Etemsions Window Help (-0 P lbCar - O X
- B-a@d 9-C - Debg - AyCPU » b LabCalculator = 51 & _ |2 LiveShare &
¥ Huet ebCalultr = X Fom.cs Desig] + # Soluion Explorer - ix
H o
[ & e s
n = -5 =
§ Dowse Installed  Updates  NuGet Package Manager: LabCalcu... @ o-S 38 A
g Search Solution Explorr (Cirk L
H
antit %= @ [¥] incluge prerlease Packagesource: nugetong - £ (3] Solution ‘LabCalclator (1 of 1 projec)
5
i 4 & LabCaladator
g b 5 Dependendies
g
2 Antird & By E ol
Antird & by SemHe 485 > o FomlDesignercs
O The Cotarge ofthe I waaa | 13 Fom
Installed: 155 Uningtal e
ANTLR 4 parser geneat.. b o Pugenc
. Version: 466 -
Antlrd Runtime & b w55
The runtime by for ~
parsers generated by the.. ) Options
Antird CodeGeneral w55 "
Description
The C# targetof the
AHTLR 4 parser genert. The C# target of the ANTLR 4 parser generatorfor
Visual Stusio 2010+ prcjects. This package supports
X projects targeting .NET 24 o newe, and buit using
WD
B e Vil Studio 2010 or newes. Sohution Explorer | Team Explorer Resource View
The NET Core £ ANTLR
A runtime from the ANT... Version: 466 Propeties “1x
. Autherisk Sam Harwel Terence Par -
e Antlr & bySamHanw 3502 = _— =
View! 3
Aother Too! for e = =% ¥
1 i Sunday, Decembes 23, 2018
(12237208
ANtrdVS200 w65bealll  * ProjectURL  hitps//github.com
1 »
Package source All - &
Fach package is licensed to you by its owner. NuGet is not responsible for, nor does o
it grant any licenses to, third-party packages. Some packages may include
depencencies which are governed by additional licenses. Follow the package source
(Feed) URL to determine any dependencies.
Package Manager (onsole Host Version 5.7.8.6726
Type 'get-help Muet' to sez 2ll avzileble NuGet comands. 1
”m
VUL A SO JRR—
@-0 H-L P 9 Dty - kayCHI b labCalubeor - [
§ iCoadems  bbClkoniog! ek et 8 X Femc el -e
§ Gome ks Updaies NuGet Package Manager: LabCalculator
i ik %+ G [4] Incude predease Packagerowce magaog - @
g Antlrd Runtime & oo J
g ATHIFS € by Som Harwed, Teence P, 1.59M dorlosds T
0 ottt TR e et e Vo i 0
: erioe 455 e
Antird RUBRIE b Sam Harel Tncear; 2300 dovmiacs wes -
he i oy o s gt by e CE gt f ANTIR e
Antid CodeGenerator & b sim Harme, Tesercs Pas, 1,79M domelead s
B el s gty e gt RS e
[
Antird, & VOTM drwrloods e Awtharisl: ‘Sam Harwel Terence Parr
he T ot 3 NTLR i o e ANTLE Oreicion PO -
Ovepibet: Sunde, D 5 20 (3231E)
'B AR 2 ey Sam el Trence Pan, 54,1M dowmbs a382 et URL:
Mtathes Toel o : - o . s trrsiaters: Report Abae i i muges org packsges/dnthd Rammme d .5/ Reportibuse
Ty -

S betl

AGHIFAVS2008 © &y Sam Hvel Tre Dependences

l1ted oMlsOdgso dzj degsd3dz ANTLR Language Supy
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Using templates provided by the ANTLR Language Support extension

1.

Right click the project (or subfolder) Bolution Explorer where
the new grammar should be placed

SelectAdd Y New Item...
In the left pane, expandisual C# Itemsand selecANTLR

Select one of the ANTLR 4 templates and give it a name, and
click Add to create the new grammar file and add it toptogect

COOFOFEDGAAARMEREC BN « cROC-BAE%DCOA-cO*cEANG» 0 DaXi +
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10.

Right click the project (or subfolder) Bolution Explorer where
the new grammar should be placed

SelectAdd Y New Item...

In the left pane, expandisual C# Itemsand selecGeneral

In the middle pane, seletext File

In the name box, type the complete name of the grammar file
(including the.g4 extension), e.gCustomLanguage.g4, and
click Add to create the new file aratld it to the project

SelectFile Y Advanced Save Options...

For Encoding, selectUnicode (UTF8 without signature) -
Codepage 65001

Click OK, and then save the file

Add the grammar declaration at the top of the file, e.g. the
following for a grammar nagd CustomLanguage.g4
grammarCustomLanguage;

Follow step 2 of thé\dd an existing grammar to the

projectsection below to configure the build properties of the
newly added grammar file
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w

|2 Live Share

~

£

- - CY T
@E- o-5aBm k-

Search Solution Explorer (Ctrl+;) p
131 Selution 'LabCalculator’ (1 of 1 project)
| 4 Build
Rebuild
Clean
Analyze and Code Cleanup
Pack
@ Publish..
Scopeto This
B New Solution Explorer View
@ Edit Project File
‘0 Newltem. Ctrl+Shift+A Add
0 Bisting ltem... shiftatted | B Manage NuGet Packages...
#3 New Folder Manage User Secrets
REST API Client... € Set as Startup Project
Project Reference... Debug
Shared Project Reference... & cut CtrieX
COM Reference... X Remove Del
Service Reference... 9 [=ram R
5 Connected Service Unload Project
42 Form (Windows Forms).. Load Direct Dependencies of Project
4] User Control (Windows Forms.. Load Entire Dependency Tree of Project
£ Component.. Copy Full Path
% Class.. € Open Folder in File Explorer
@ NewEditorConfig K Properties AltsEnter
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Add New ftem - MyExcell2019 ?

4 Installed Sortby: Search (Cirl+) p-
4 Visual C# It - .
T VDI Parent Form Visusl CEltems 1Ype: Visual G fems
Code E| N
n empty text file
Dat: o
o I'j QWIN Startup class Visual C# tems
General &
Web
b e @ Resources File Visual C2 ltems
‘Windows Forms
WeF
@ Runtime Text Template Visual C# ltems
501 Server
Starm fems i Service-hased Database Visual C# ltems
Graphics
b Online ﬁ Settings File Visual C# ltems
! Storm Batch Bolt Visual C# ltems
! Storm Bolt Visusl C# terns
! Storm Spout Visusl C# tems
! Storm TiSpout Visual C# tems
Style Sheet Visual C# tems
@ Text File Visual C# ltems
=
B Text Template Visual C# ltems
=15
=] geScrpt File Visual C¥ltems =
Name: LabCalculator.gd

Cancel

dia BB o-588 K-
Search Solution Explorer (Ctrl+;) £

1] Solution 'LabCalculator' (1 of 1 project)
LabCalculator
Dependencies

4 & Frameworks
b 2 Microsoft. NETCore App
b Microsoft.WindowsDesktop.App.WindowsFo
4 '@ Packages
4 '@ Antlrd (46.6)
@ Antlrd.CodeGenerator (4.6.6)
b @ AntlrdRuntime (4.6.6)
4 [Z Formles
b € Form1.Designer.cs
[ Form1.resx
LabCalculato
b c* Program.cs

1

Solution Explorer | Team Explorer  Resource View
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| File | Edit View Project Build Debug Test
- New ¥ lan
Open b
i}
2 Clone or checkout code ay
]
Add to Source Control !
Start Window
Add 3
Close
B] Close Solution
Start Live Share Session
Join Live Share Seszion...
B Save LabCalculator.gd Ctrl+5
Save LabCalculator.gd As...
wo - oo _ o
MyExcell2019 04.11.201910:12 Visual C# Proj
WMOH 20
48 MyExcell2019.51n (4.11.2019 10:09 Visual Studic ' ¥
Vicnate ¥ € B
ime: | ChUsers\user\Source Repos\ MyExcel 2019\ LabCalculator v|

ype: | Al Files (%)
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Save Iv| | Cancel |
Save
Save with Enceding...




Advanced Save Options ? X

Ch\Users\user\Source\Repos\MyExcell2019\LabCalculator.gd

Encoding:

Unicode (UTF-8 with signature) - Codepage 63001 v
Line endings:

Current Setting v

14LOdzjydts o' H ofMisOdatso dzj dzdz" ANTLR Lang

L)
grammar LabCalculator ;2

2
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(...)* (ocoktkjdd' § HiwOoddkO 0 uyd B d hj ©LOL"
(...)+ Itcolttejddz § HiwOoddO 1 yd B ' dhj ©OL"
(...)? § HfLOoddts, dssyj Blklsd o' Hikzlsds

{. J.odisdydz" H""°

[...] (O0wOodjlsted §E0sddoO

I

5§ j Ot Od ksjtedOlsds d
L. S jutd GItOe s dzl

~ LOfjtef uj deda”

Hso ' d dzd? fddoe sz
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/*
* Parser Rules
*/

compileUnit : expression EOF;

expression :

LPAREN expression RPAREN #ParenthesizedExpr

| expression EXPONENT expression #ExponentialExpr

| expression operatorToken =(MULTIPLY | DIVIDE ) expression

#Multipl icativeExpr

| expression operatorToken =(ADD | SUBTRACT) expression
#AdditiveExpr

| NUMBER #NumberExpr

| IDENTIFIER #ldentifierExpr

/*
* Lexer Rules
*/

NUMBER : INT (.' INT)?;
IDENTIFIER : [a-zA-Z]+[1-9][0-9]+;

INT : (0'..'9')+

EXPONENT : '"';
MULTIPLY : **';
DIVIDE : /' ;
SUBTRACT : '-';
ADD : '+
LPAREN : '(;
RPAREN : )

WS : [\ t\r\ n] -> channel (HIDDEN );

= ftedfmo st o Odadzw
. B SO fsyOkCh
;o B sCO L OC dzyj dzdzv f e @0 d dzO
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L1ystemCrel b "
Py Y

L L

1JL oMmMkOdeso dzj dzgsets ANTLR anguage

04.11.2019):

If you have the AINLR Language Support extension installed, this step is
automatically performedOtherwise, you will need to right click the
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grammar file inSolution Explorer and selecProperties. In the properties
window, configure the following items.

0 Build Action: Antlr4
0 Custom Tool MSBuild:Compile
0 Custom Tool NamespaceThe complete name of the namespace

you want the generated classes to be located within. The ANTLR
Language Support extension configures this field according to the
root namespace configured for the @#ject combined with the
subfolder within the project where the grammar is located.

1 0Cted2l] SO o' HSted2Is] LOdsets Visual
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~ # | Solution Bxplorer :
=

Foo@t- o-59B A
= Search Solution Explorer (Cirl+;) P-

&2 Solution 'LabCalculztor' (1 of 1 project)
4 [t LabCalculator
b o Dependencies
4 [E Formlcs
b Forml.Designer.cs
O Form.resx
[ LebCalculator.gd
b c* Program.cs

t
Solution Explorer | Team Explorer Resource View
Properties v i X
LabCalculator.gd File Properties -
= A
B Advanced
Build Action ANTLR 4 grammar
M Copy to Output Directory Do not copy
RIFT Custom Tool MSBuild: Compile
1 x Custom Tool Namespace ulator
o E A"".R L]
=, Abstract Grammar Mo
Force ATN No
Generate Listener Yes
Gt
Language Target CSharp
B Misc
File Name LabCalculator.gd
Full Path Ct\Users\user\Source\ReposiLabC

v  Generate Visitor
Generates a parse tree visitor for the grammar,
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Build = Debug Test Analyze Tools

Build Solution
Rebuild Sclution
[ Clean Solution

Run Code Analysis on Solution
;i Build LabCalculator

Rebuild LabCalculator
Clean LabCalculator

s
Pack LabCalculator
@ Publish LabCalculator
& Run Code Analysis on LabCalculator
Batch Build...
: Configuration Manager...

Extensions

Ctrl+Shift+B

Alt+F11

Ctrl+B

Window

> user » Source » Reposl » LabCalculator » obj » Debug » netcoreappd.l

@ Name Date modified

Bl NETCoreApp,Version=v3.1 AssemblyAttr.
Bl LabCalculator.Assemblylnfo.cs

[ LabCalculator.Assemblylnfolnputs.cache
[ LabCalculator.assets.cache

[E] LabCalculator.csproj. AntirdGeneratedCo..
[7] LabCalculator.csproj.CopyComplete

[ LabCalculator.csproj.CoreCompilelnputs...
[5] LabCaleulator.csproj FileListhbsolute

[ LabCalculator.csproj.GenerateResource.c.
[ LabCalculator.csprojissemblyReference....
[T LabCalculator.designer.deps

IT LabCalculator.designer.runtimecenfig

[# LabCalculator.dil

Type

Visual C# Source F.
Visual C# Source F.
CACHE File
CACHE File

Text Document
COPYCOMPLETE ..
CACHE File

Text Document
CACHE File
CACHE File

JSON File

JSON File

Size

Application extens.. 0kB
[ LabCalculator Application 171KB
[ LabCalculatorForm1 resources RESOURCES File 1KB
[ LabCalculator.genruntimecenfig.cache CACHEFile 1KB
) LabCalculator PDB File 19 KB
7] Labcale, TQKENS Fil LKE
Bl LabCalculatorBaseListener.cs Visual C# Source F... 8KB
Bl LabCalculstorBaseVisitor.cs Visual C# Source F... 7KB
Bl LabCalculstorLexer.cs Visual C# Source F... KB
[ LabCalculatorLexer.tokens TOKENS File 1KB
Bl LabCalculatorListener.cs Visual C# Source F... KB
Bl LabCalculatarParser.cs al C# Source ... 18KB
Bl LabCalculatorVisitor.cs Visual C# Source F.. 5KB

1dLOdziydzs o' H

o Mls Odzts o dzj dzdz™
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BT e R———— Xl s Fo s x
for e . . .

B M 9
using System;
using System.Collections.Generi c;
using System.Diagnostics;
using System.Ling;
using System.Text;
using System.Threading.Tasks;

namespace LabCalculator

{

class LabCalculatorVisitor  : LabCalculatorBaseVisitor< double >
{
/'l eR¥rdoet meaoasagodmdRea3amY (646 e©dt €309
/1Y dRf a3Rea3ame 3afa8m bRomsaoeods aR 3Y
Dictionary< string , double > tableldentifier = new
Dictionary< string , double >();

public override double
VisitCompileUnit(LabCalculatorParser.CompileUnitContext context)

{
}

public override double
VisitNumberExpr(LabCalculatorParser.NumberExprContext context)

{

return Visit(context.expression());

var result = double .Parse(context.GetText());
Debug.WriteLine(result);
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return result;

}

//ldentifierExpr
public override double
VisitldentifierExpr(LabCalculatorParser.ldentifierExprContext
context)
{
var result = context.GetText();
double value;
/'l Yoear )] 80 baRyasat boamesan b 8Rrdoar
if (tableldentifier. TryGetValue(result. ToString(), out value))

{
}

else

{

}
}

public override double
VisitParenthesizedExpr(LabCalculatorParser.ParenthesizedExprCont
ext context)

return value;

return 0.0;

{
return Visit(context.expression());
}
public override double
VisitExponentialExpr(LabCalculatorParser.Exponen tialExprContext
context)
{

var left = WalkLeft(context);
var right = WalkRight(context);

Debug.WriteLine( "{0} ~ {1}", left, right);
return System.Math.Pow(left, right);
}

public override double
VisitAdditiveExpr(LabCalculatorParser.AdditiveExprContext context)

{
var left = WalkLeft(context);
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var right = WalkRight(context);
if (context.operatorToken.Type == LabCalculatorLexer.ADD)

Debug.WriteLine( "{0} + {1}", left, right);
return left + right;

}
else //LabCalculatorLexer.SUBTRACT
{
Debug.WriteLine( "{0} - {1}", left, right);
return left - right;
}
}

public override double
VisitMultiplicativeExpr(LabCalculatorParser.MultiplicativeExprConte
xt context)
{
var left = WalkLeft(context);
var right = WalkRight(context);

if (context.operatorToken.Type ==
LabCalculatorLexer.MULTIPLY)
{
Debug.WriteLine( "{0} * {1}", left, right);
return left * right;

}
else //LabCalculatorLexer.DIVIDE

Debug.WriteLine( "{0} / {1}" , left, right);
return left/ right;
}
}

private double
WalkLeft(LabCalculatorParser.ExpressionContext context)
{
return
Visit(context.GetRuleContext<LabCa IculatorParser.ExpressionConte
xt>(0));
}

private double
WalkRight(LabCalculatorParser.ExpressionContext context)
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return
Visit(context.GetRuleContext<LabCalculatorParser.ExpressionConte
xt>(1));
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using Antlr4.Runtime;

using System;

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

using System.Text;

using System.Threading.Tasks;

namespace LabCalculator

class ThrowExceptionErrorListener : BaseErrorListener,
IAntlrErrorListener<  int >

/IBaseErrorListener implementation

public override void SyntaxError(IRecognizer recognizer, IToken
offendingSymbol, int line, int charPositioninLine, string msg,
RecognitionException e)

{
throw new ArgumentException( "Inv alid Expression: {0}"

}

/NNAntIrErrorListener<int> implementation
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