c/’/_t;évufa K=t

DR 292

£ iy 65ludnl

*golesl c‘\..a D 3 pyd 3]

p3o Jlages
49-9A LLoas L

ol 5355 e by lan sys s sl Ll sl @,T@? obsmtils baug sgse ol las *



Yy
v
r4
i
¥4
or
07

Hlae S g8

Functions and Parameters
VARG = colab by

.................... Native s Managed bl 5,

\.¥

Functions
VWAANVY s = oy Ly

............................. Function <&
.............................. Function t‘ M
.............................. b 53359 5—1\)}\
.............................. b s> t\};\

\.¥
Y.y
Y.y
.Y

Method/Function Features
VWAANNV/YS = a5l sigatama

............................... Kosslysl we

o) b lade alals sl
................ Pass by reference VS Pass by value
........... - (variadic functions) site ¢35 sl bl b pls
............. : ((Generic Functions ) eses bS5 ol
............. : ( Naming Conventions ) 6)‘-'5(\3 slasls,| 3
........................... Fold Expression :
.................. :ﬁ@xbx,;c,gjsﬁ..ﬁcywaﬁ

............................... G.AJSUQAS

¥
v.Y

Y.¥
A
o.¥
5.¥
V¥
A¥

Y



£
£
Al
a1
5¥
A
50
50
55
sV

A

FA

Y
\Al
Yy

\ld

Yy
Yy
YA
\A)
Ao
A
AD

A

TR

Class and Object 0
WAMVVYA = (33 @55

............................ (class) WS am V.0
........................... oWl e Sl Y0
........................ oW s €50 & o 1RO
.................... ((Access Modifiers ) (g iws b ¥.0
............................... (Field) sl 0.0
........................... (Constructor) sai3ls  £.0
.............................. (Method) we V.0
............................. (Property) e A.Q
........................ Auto-implemented ©lie 4.0
.......................... (Namespace) oG glas \+.0

oIS bl £
WANNYY - ST (S

............................. CH+ s ball V.8
.............................. Java p bl V.8
............................. Python s bal,l Y.8
............................... CH 55 ball Y5
............................. CH+—+ 0 05

Pl o 5 lale ol oy (g 53 ol 55 b ol i B G sl Y
WAANY/+0 = Slylas ool

..................... Value Type s Reference Type .Y
............................... Value Type Y.Y
....................... Olade U JW,) Pass by Value  Y.Y
............................. Reference Type Y.V
.................... CL_,)\ L JWL,l Pass by Reference Q.Y
.............................. Heap ; Stack %.Y
.............................. Javain Class V.Y

b?-’_)uw):&ulg)s A



v TR

WAANY/ - - LS o S

N B L oLl A
AY Olsel sls beS by YA
4y ;&;l@\,gjlﬁg& 4
VPIANTNY = Lsuge slyrtome
2 S s ol ol Glal ).
1 e sl sle LIS ¥4
L Jil_ér@o\)j;m r.4
\~' ........................... u,;&lfobnmujﬁ Yq
Vo0 JB 5 5,55 5 (Directory/File) \-
WAAAYAY - (gslaale Lo, e
Vo o e Directoryclass \.\-
\~\/ ................... upt’(}.&)&"&audu&brw&lf V\‘
NN @l;A Yoy
AN SEIPNT JUSLVEEIRR
VWAANY/NS = sl 6,50 ol ,e
AT T dies > V)
L5 1 25 Queue Y.\
\YY stacks- objects \Y
WAANY/YE - sl b atiey
Y Sl VY
A5 1 1 objects Y.\Y
VEY Destructor \Y

AR S VAVAVZE RN XV

VY ad IS sbs VY
VY SV 5 S YAY

NED o e Struct Y.\Y



\fY

VYA
\ON
\OY
\O¥

\oF

TR

Reference Type s Value Type b &5 s5ls
VWAA/NNA - Gl spea

...... ol w3 value type s reference type b osls gl Soslis V¥

...................... (shallow copy) b oS Y\¥
........................... KoenSLT 5 LS WY

......................... sl s 5> b Nullable Y.\¥

Exceptions

WWASAV/YY = IS5 el

............................ SCaenz exception V.10
.............................. exception x5, ¥.\0
.................................. ARSI PR T
.................................. Vs £
........................... try/catch vs if/else 0.10
.......................... throwing using else/if .10
............... Call Stack and Re-Throwing Exceptions V.10

.................. throw new exception b throw &slis A.\Q

Exceptions & Operators

WAAN/YO - 3T sl ol

............................... Exceptions ).\#
................................. Indexers Y.\5

Operator Overloading
VWA = 53 same (S
.......................... Operator Conversion \.\Y

............................. Pairs Operator Y.\Y

b Luly

AYA/Y/Y = 3T Sl ool
.................................. Y G VA
.................................. Y o YA
................................... SIS YA

\Y



0 oo Co s

QY e EXVRWAIER VA
AT ol Sl 0.9A
\a¥ Interface IEnumerable. IDisposable 4
WAVY/F - i s ol
5 Generic Interface ).\94
N e e Generic Constraints Y.14
Y IDisposable Y.\4
VAN o e e StreamReader Class ¥.\4
VAA o Stopwatch .14
N e e IEnumerable 7.4
\AA o3 3 S8 S8 Ve
ATRA/V/A = o315 congd drs
YooY Memorymanager Example ).Y:
Y\ @lse«wfa)l..zl Y\
APV = (65506 age
YAY Qﬂgobjiaebgﬁgu\ V.7
Y\Y ...................... %)L:WQL.,;);@L:@J?UL:\ TY\
vy Closure - Async Pattern YY
VWA/ /Y e = s g laasl
YYY e c++ 4 Closure ).YY
YYY e c# ,» Closure Y.YY
1 5 Y Multi-Threading Y.YY
Yyyv Async Pattern s Tasks y Thread Y¥
VYAV = sl case a5
117728 Async 5 Await ).Y¥
L 7 TS Tasks Y.YY¥

YO s Thread Y.YY



Yoy

Yoo
Yov
Yov

Y&y

Yva

Ya.

TR

LINQ : Language Integrated Query Y0
WAVY/YY = Ll e abls
........................... Tuple &, f’,‘f" VYO
................... Tuple X (35 Deconstruct Y.YQ
.................................. LINQ Y.YO

S Y8

LA VAVAVZERNST S RUNREARVE

.................... N CA......:? (@\)E 6}§J\ ) Oﬁ CJ:"}."’ \.Y#
........................ | CJJ).& O ()ﬁbg}i‘: Y.Y?

............................ Ternary operator Y.Y#
................................ Aggregate Y.Y5
................................ GroupBy 0.Ys

........................ | CJ)}.& B Jﬁb Ji& AT
................................... Join V.YS

C.élﬁ Yy
VWAAFIT = oliss ool

................................ Slye 5,8 VLYY
.......................... Clye sl eslia) Soyg,s VLYY
...................... by el sg 5 IS mus s VLYY
.............. 25,8 gl WUS s @‘33 5 Constructor 3l eslite! F.YY
........................... protected 3l sslizwl Q.YY
............................ abstract ;! ssli! £.YY
............................. Polymorphism Y.YY
.............................. Seald 3l sslizal A.YY

Patterns Design Y4
WA/ 0N F = (el a5

............................. Design Patterns ).Y4

Design Patterns - State Pattern Y-



Y oo Co s

AR VAVAVNERE RS W T

YO e e Account M8 V.Y
YA e Guard Clause Y.V
YAy e e State Pattern Y.Y.



Y <>

Functions and Parameters

\WAMMWANA - colas by,

el opl s wiolad by b gl 4 @iy 5letali s \WAANVNA £o50 oY aid> 055>
Sgh c}b S 00 dgs (60955 Sl dslind o 05 CH4, C# lapls 5o bl o ('3\53
Native  Managed byl 22 V.Y
e Wil (gt 3 oy 4 S5 52 o oS ilie 1353 pusialy gapls
el 5 o 4 ol cpl sl ds)-)
Xgh oo 0ael native 8 C++, C asbe Slaply oam s @

main ;s 4> ;o 5 9 555 00 ¢4 main Cvnnd 3la g o o) a8 G608 L saiiatils g uS
2 4y e S5l Ee S 5 518l 5SS gl 8l 58 s

358 00 0aell managed & Java, C# wile baply ode s lly o



o % 1 < =

> < v o % % < —

4 FUNCTIONS AND PARAMETERS .Y «.l>
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*malloc b new .z Pointer & www 285 JLLalSs 5> C#, Java slapl; 5o Jbs sl
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S 45 CPP oL s 55 k> 93 4¢ new L malloc 3l sslital s gt g qu:rtg.zsé\x*

int* numsl = (int*) malloc(SizeOf (int) * 5);
//Malloc

int* nums2 = new int[5];

//new

new 3 malloc )bl s Sylas 1) oS &g

sd e onls Gawasd g3 e 4 heap gaisls 5l ceddicn] Sha ¢3Y
oo Uil g (505 8l 6l oo i sl b Coad s

public class Program

{
int[] nums = ReadFromInput();
static void Main(string[] args)
{
SortNumbers () ;
}
}

global e 31 eslizu] Y oS &g

intermediate Language™
Garbage Collection’
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oL b <5J§‘i’ oyl 5o glpy o “i‘)TO:""“ &y Lis | o J.}L@ RNV S - w‘JQ
5 w5l (6,508 JSE & Sl 2 ool ply bt

public class Program

{
static void Main(string[] args)
{
int[] nums = ReadFromInput();
SortNumbers (nums) ;
}
{

local e 31 eslis) oY uS & god

s O 353 & (55 5 Sl ) B T s3lns o (5l 0 w505

4055 5 Global & epublic (w8 s 352 50 static b4 CH ol sl Sh o3V

.:;r“...m‘}'; ssleesly C#, CPP slapls s |, Sort «Swap C‘}S 4alsl s

oS wolil for el 55 31 4T 55l G350 sl

static void Sort(int[] nums)

{
for(int i=0; i<nums.Length;i++)
{
for(int j=i+1; j<nums.Length; j++)
{
if (nums[i] < nums([j])
{
Swap(ref nums[i], ref nums[jl);
}
}
}
}

C# oL s Sort @b ¥ oS &g

(S c:‘)b BE) ajb .\:.lfw‘ﬂ sl l’[‘:‘stf salin ref u‘}& S 6‘:}\}.\:153”4 ,\fcb}.‘u BE)
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v
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e
2 3 4 6 8 9 done

Sort Function Algorithm :\.Y JS&

sdn ip 3 JS& 4 CPP ol s oS €50

void sort(std::vector<int>& nums)

{
for (size_t i = 0; i < nums.size(); i++)
{
for (size_t j = i + 1; j < nums.size(); j++)
{
if (nums[i] < nums([j])
swap (nums [i], nums[j]);
}
}
}

CPP ob; s Sort @\3 10 oS & g

Slan ) Sl onysl T oLt b b slaslinad 1 g8l 05 size_t By aS s 5o
->)ls » [sizetUsage] 5o
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I, push_back() s b cp >l Bis gls |, pop_back() sz shsbel &5 olsis
s b 5585 5l eslinl gl Cul o5 gLle sy S84 558 sleil ¢ 6B s S LSl sl

[VeCUHﬂ.ﬁgfaﬁﬁb\) #include<vector>

EEV IS JS: 23 Jﬁ.k} BE J}:S} 6\]5 salaisl JJG (:,“9: Jiib t\y‘

size()
assign()
swap ()
emplace ()
clear )
insert ()

erase()
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Function <&, \.Y

0k e b baze 51 (gl w50 Jbo Glsie & S o0 (55, (o2l 6551 51 0ad i %5 () Function

def func():
print (world" "Hello)

065 55 e o5 S e

public void func()
{

System.Console.WriteLine(world" "Hello);
}

ctt ol Jie Y S wg

#include <iostream>
int func()

{
std::cout << World!" "Hello;

}

ctt ol s Jlie A S e

public class Sample {
public void func() {
System.out.println(world" "Hello);
}

ol s e 14 uS @

s 5 3 |y calizes sla
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void swap(int* x, int* y)

{
int temp;
temp = *X; */ © address at value the save /*
*X = *y; */ = into y put /*
*y = temp; */ y into temp put /*
}
int a = 1;
int b = 2;

s
swap(&a, &b);

c oby o Jbe i) Sasa

void swap(int& x, int& y)

{
int temp;
temp = x; */ z address at value the save /*
X =7y; */ z into y put /*
y = temp; */ y into = put /*
}
int a = 1;
int b = 2;
swap(a, b);

ctt ol Jle V) wSases

void swap(ref x, ref y)

{
int temp = x;
X =Y
y = temp;

}

int a = 1;

int b = 2

swap(ref a, ref b);

csharp b s Jbe VY oS €sal
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: value by pass *
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session this for sites useful some

https://www.geeksforgeeks.org/passing-by-pointer-vs-passing-by-reference-in-c/ *

https://www.tutorialspoint.com/cprogramming/c_function_call_by_ *

reference.htm
https://www.tutlane.com/tutorial/csharp/csharp-pass-by-reference-ref-with-examples *
https://stackoverflow.com/questions/42039600/call-by-reference-doesnt-work-in-c-sharp-when-

https://www.webopedia.com/TERM/F/function.html


https://www.geeksforgeeks.org/passing-by-pointer-vs-passing-by-reference-in-c/
https://www.tutorialspoint.com/cprogramming/c_function_call_by_reference.htm
https://www.tutorialspoint.com/cprogramming/c_function_call_by_reference.htm
https://www.tutlane.com/tutorial/csharp/csharp-pass-by-reference-ref-with-examples
https://stackoverflow.com/questions/42039600/call-by-reference-doesnt-work-in-c-sharp-when-swapping
https://www.webopedia.com/TERM/F/function.html

\ oM P

Method/Function Features

VWAANVYS = ssls cagadams

Koosgysl e V¥

o w8l il sl sl S Ll sl €l LS slapl wl ke e 1 Kus sl s
il Syl Lol 53555 5Lzl sluss 2l

b sl Sl p s boslaas s 5l sl o e sl Osline Lol 5355 sla el 8%
Sonshysl o oo 5L bl sl e bl il Ssline ghols 5 w0 53055 sla by ST
sl ‘.:g\}',

2l Koo glsl s s (5580 (Gl 0 0) b (2> § 8 *HH

8 el osliial S s i S 5SS ol pl @ ils 01 S S gline
e 1SS (2005 sl 20 S S Snglysl s s Lol
s w5 sla szl ol st iS50 8 b o 5 o S8 51 s

14



METHOD/FUNCTION FEATURES .Y «.l>

g.i;ibjbj‘.ﬁajz Cb&‘)e&«i:ﬂ \f‘}i&



Y\ METHOD/FUNCTION FEATURES .Y «.l>
C)ju.lo‘_;bi)jdl&):.oblgé‘.\.ﬁlg&b“b)bﬂ.\;.o Y.\¥

2l 53905 2l ¥ sl 26

2l 53005 5l Yess 26

3503 63559 bbb ¥ S (jb

Wby o 5l a5 4aln 53 (o)) F e S pshilen 5 ls (Ssline sl S @t 4w p
O3S 0linl Jl s wb S 51 il salss s bl 035 lao @350 wl5 oaps sl 4 &5 L
53l s by g 0T s

0 references

int|i) => x+y+z+i;
0 references
ailfe 1 => X +y+ z;

0 references

=> X + Y;

C)}L&SA 83909 (_;l.aa):.nblg slaws L c:\): :Y.‘f&iﬁ.
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using System;

namespace MethodOverLoading

{

class Program

{
static
static
static
static
static

{

int Multiply
int Multiply
int Multiply
int Multiply

(int
(int
(int
(int

X’
x’
X,
x)

METHOD/FUNCTION FEATURES .Y «.l>

int y,
int y,
int y,
int y)

void Main(string[] args)

int z,
int z,
int z)
=> X *

Console.WriteLine (Multiply (1, 2, 3));

}

S Jo 1y 5 s

?{f Jh‘}} 4 AAUJgL;?jj& -y

int i, int j)
int 1) => x *
=> X * y % z;
y; function—4

Sglie L;LDL5>3)3 sl @ Cfté ijkd :\Y'JS'alyg

=>x %y *zx*x1ix*x j; function-1 //
y * z * i; function-2 //
function-3 //

/7

Pl sz
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s Oyl dlo:‘: (;.,‘.3[3) C}a L’ &Qb}b}‘ Lo YY

Sylie @l: 95 QT‘_;L»J:A\)QJ\ S () & Lol sl wsls Sl «5“(“ c.l: 95 Sl s
sk

sl Ls.é\fg_{;i.s}bj\ Lo gl 6\3 93 G > Sslie (gheals ¢ 5 b byl G ago g o0k

P gl gloals sl b ¢ sz 3l Jle

int - double - string - bool

string|name, | string lastName) => name + lastName;

tinuml, int num2) => numl + num2;

le| numl, double num2) => numl + num2;

Sglite (glosls [&E) OlSs (53959 slams b C;‘}S Y
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using System;

namespace MethodOverLoading

static string add (string name, string lastName) => name + lastName; I function //

PasS e b s Jbe
S Ab[y&nbj foo C?b r\JS'—\

static int add (int numl, int num2) => numl + num2; 2 function //
static double add (double numi, double num2) => numl + num2; 3 function //

{
class Program
{
static void Main(string[] args)
{
Console.WriteLine(add("Ali", "Reza"));
}
}
}

Sslita ghosls § 5 5 0LSs gla eyl 3 b gl Sl ¥ S G5

Pl sz
A Ah{}San\Jﬁa ;géD)Lmi Cgt -\

g w3 AliReza = 4y 9,5 -Y
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Zd‘jﬂu
ails @b}b @Lwi: 83959 6h‘}~°blﬁ :\4&33&;& 456.“0).4); RV C) &gbjj)j\xm.ﬂ\ﬁ@ ﬁjig
sl

Pl sz

S y printStudent (int id, string studentName)
=> Console.WritelLine(studentName + id);

0 references
static id printStudent (s  studentName, int id)

=> Console.WritelLine(studentName + id);

Sl S bl s Gl g5 5 slans ks 51 Lol o slasall w5 1RF S

..x.':)‘;
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gl 4l 55 Kosshygl e Y0¥

Gab wlin j5b & Sosglysl we (ulim = Vol = i) (wpaaly slagls el o
W skl 0ol 53 Ll s £, VL Do s

§ Gz e

S o oo g wilen (sl s ba it 5 s (2S06) s VS5 (5 3) ST sl 05l s
AT ead 255 w5 sy 050l 5 0L (B L b e ST S lal s 8 S0 S
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eSSy 5 Sp sdse ol i

def add (x) :
return x

def add (x, y) :
return x + y

def add (x, y, z) :
return x + y + z

print(add(1))

print(add(1l, 2))
print(add(1, 2, 3))

Q}’;.:“L;): gil.“::}b}\.&o N0 .)543_943

Gog ol 2 Yo woly 2y > L o
sl sl 2 STYL ab
¢ b s Ul
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ai osls B pl 4 it 63905 bl G ol asd el w1
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UNJ:TLUI.LEA bl ool 2 Y.F
Pass by reference VS Pass by value

ref gudSads V.V.¥
ref keyword

93238 Jlo gl s Jlie Lol 53525 gLl sloa O N R P S oo
s B4 (63555 Olpe 4 1 s sae 2 L

ot g |y e ol s S 03D (Gl 53 1y 93 208 S Ll b

Sl sbayld; wb emsoe 035 lo mise w4 o gk ((type ) ghobs g 5 Sl 4 csly
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static void NewGrade (int x)

{
x = 5;
Console.WriteLine(x);
}
static void Main(string[] args)
{
int y = 10;
NewGrade (y) ;
Console.WriteLine(y);
}

value by pass : 17 oS & 5e

ahanls ol o5 e 5 iy 5 i) e 53 VL s

23,50 5B i 0533 S el g0 S pskiles Lol 31> NewGrade mb « 1) y s Lo Sl b
o 5 S sl 1y e (s slie wbiy e lo |y NewGrade o6 b & (o .ol
RYSEIRI Y7 VR L VSN I I NewGrade g 5355 bl X uite 53 5 03,5 (Sl
Lohaie ulal oot b ol 4 Cle o 4 Sl sl Y ite (530 g S S5 X ke
Lo 55~ (pass by value)

S ol 5 e 4 Vb s (0  sgio (5.



Y4 METHOD/FUNCTION FEATURES .Y «.l>

Stack Stack

pass by value :0.¥ i

S8 b )G el sl Sl g, 2 S5 3y 3 X sla e S el STl
ol ST o S s ek 55 6,508 (S et b el ansls Sl LSS sl ke g3 ST ek
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: (vef keyword) ref gadS I8

OLeSe @ 53925 bl ool b gl 4 st ssls e Gyl o el 5 i o | (il Lo S0

.sﬁm\?ﬁgdﬁsujj\@ﬁ)@gw il LSS ke g3 o upsl S
G350 a0l 4z 5 el (29,5 i)sm

static void NewGrade (ref int x)

{
x = 53
Console.WriteLine(x);
}
static void Main(string[] args)
{
int y = 10;
NewGrade (ref y);
Console.WriteLine(y);
}

keyword ref :\VY S & 5

GolS LIS 5T LapT 51 L3y 5 x ke 53 sz S ol ol w3)ls 5925 Ul cpl s oS (e ot
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stack Stack

x=y=10

ref keyword :#.¥ &
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static void Main(string[] args)

{
int result;
bool isParsable = int.TryParse("440", out result);
Console.WriteLine(result + "\t" + isParsable);

}

out keyword :\A oS « 53

Wy s Slaia |y o & T g9 S salizal result iza 51 Lo Vb oS 5 s 0 45 e

@ >3~ 35 int. TryParse() @B OVl Ly OS] out gulS 4S5 sl b s ol r:.S
o> b aalys s 53 isParsable e 53 5,508 5 Tesult e 53 bl 51 S oS sl wals b
L el s isParsable e jlaie 5 FF+ bl ol result s jlade 8 Col (ol aliyy ol

) o BB s s 4 3 ) o ool ) o (slins S true
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Stack Stack

isParsable = false
isParsable = true

result =0 result = 440

out keyword :V.¥ &
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Sl Lio b g5l result e adsl luie |~
L oS (slaaled s BT ol 15, ity e 3151 5 gm Cig5 Sl (5346 s
ans Fy Bl vy s slasl g 55 sl L
: erGA b s 1y Weesls 5l pda (55as jlada
the first constant in the enum : enum
value of zero : int

false : bool

\0’ : char

s out b ref gudS S 5,8
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: (variadic functions) & ¢35 g wbb b als Y.F
C# : \.¥.¥

i gl 5l il sl Vb Lol 53525 bl shasd 51 & L on gy (2l cels S|
S0 o2lissl (variadic functions)

oasdal sl S ghols ¢ 5 & sl SIS (variadic functions) b e mlg ool ¢l
23 e 5 ol shglall a1y oF ghls g5 3 S sslil params slS 4S5l ol 5l e el
#6430 bl o T lye 4 it slass b ghals 5wl atian S ol pl pgn sy S5 0

J}ibbb

S 5 sS4 e 2ty s (51

public static int Sum (params int[] numbers)

{
int result = 0;
foreach (int number in numbers)
result += number;
return result;
}
static void Main(string[] args)
{
Console.WriteLine(Sum(1, 2, 3, 4, 5, 6));
int[] numbers = {3, 4, 5, 6};
Console.WriteLine (Sum(numbers));
}

variadic functions : 14 uS s

.wgw Jbu“‘ LS"“':P}W} MhJJﬁe‘)ﬁ M‘)SGA Sum CAB 6Lﬁs $3909 slaas J.:«.:JGA 6)}2;\4&
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05105 SasG b B
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SRR
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public static int HowManyMatches (params int[] numbers, int matchNumber)

{

}

int totalMatch = 0;
foreach (int number in numbers)
if (number == matchNumber)
totalMatch ++;
return totalMatch;

static void Main(string[] args)

{

}

Console.WriteLine (HowManyMatches(1, 2, 3, 4, 5, 2, 3, 1, 2));

params Keyword :Y+ a8 & 4o

Sl s VU ol JSe

Lalgdl sl aals Ssline (63959 b salyly sl C\}SAS Ll 13 81w i€ YL s oS iles

s als w4 el o 3T ol 4wl

R L;gLQ b Ub Ascgpuoaj9d<ﬁj x§L,%

public static int HowManyMatches (int matchNumber, params int[] numbers)

{

}

int totalMatch = 0;
foreach (int number in numbers)
if (number == matchNumber)
totalMatch ++;
return totalMatch;

static void Main(string[] args)

{

int[] numbers = {1, 2, 3, 4, 5, 2, 3, 1,};
int match = 2;

Console.WriteLine (HowManyMatches(match, numbers));

Console.WriteLine (HowManyMatches(2, 1, 2, 3, 4, 5, 2, 3, 1));

params keyword :Y\ S & 5o

(numbers ) slael 55 1, (match ) ¥ sue sl Y 4ol
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el sa LSS VL slasl s ¥ sus LU 5 i e & philen S iy

g M‘y Y sace M\Jﬁf}f}

Python : Y.Y.¥

syl G o, 1y aslie 31 lie shass ol 13 & (63555 2l 0T 31 3 & ol (318 (gl s
(22 51,8 (‘asterisk ) (¥)

g el (tuple ) s ghols g5 51,800 Jlde iz 8 g3505 520l =)

WS S uslgy w08 0 i slie &0 oo sl bl Sl ogdhe Bl o5l o0 =Y
b5 51 S el (S al gl 35 s s (5,2880s 4 bap)l (shsls 5 50 20,5 50 gl
TES”U-"“‘ (jb 305 bk ol 5l 3 (%) ok

Ji“:.&.:)‘\ Lolfa\l:“}@} WM&B &S Lassls 5 6‘“)‘:’"" :(T\uple)&ﬁj\é\ww

s Selil s o leoldl 51 ols oo peSassl slaslinl b o)l caeal 50 gl b5 5 255 o0 o

\ languages_and_their_grades = ("Python", "Java", "C++", "C#", 10, 9, 8, 7)
¥ iteml = languages_and_their_grades[0]
v print(iteml) "Python" #

Python Tuples :YY oS & 5

LSLAQLJ‘ 5 .5l M\ LB[_)T v g S eosls 5l 6\4.9)4.?:46 : (Dictionary) 6:35\3-“ Bl 6\4.4&5
S a3 Lol w55 a0 33 (key-value pairs ) jlake 5 alS Gz S po 4 0 0905
S sslizal bagyT 51 ol on (6,2285s ¢raps laodS 3 sslizal b i s L6

languages_and_their_grades = { "Python" : 100 ,
"C++" : 99
"C#" : 80 ,
"Java" : 90 }
gradel = languages_and_their_grades["Python"]
print(gradel) #100

3
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Python Dictionary :YY¥ .8 « sl
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Sl 5 S ol s Dl (53555 sl b s i vl 6l

def sum_of_numbers (*numbers):
result = 0
for number in numbers :
result += number
return result

print (sum_of_numbers(1l, 2, 3, 4, 5, 6))

Python Variable-length Arguments :Y¥ s8 & s

.LU;‘_SAJ‘J; numbeI'SrL’A.u;li);)b slael u’.oLo:s sl Y sue SJLv MLIJ.I (.5’3-)’

numbers = (1, 2, 3, 4, 5, 6)

def print_max_grade_with_course (**languages_with_grades):

max_grade = 0
course_with_max_grade = None

for course, grade in languages_with_grades.items() :

if grade > max_grade :
max_grade = grade
course_with_max_grade = course

print (course_with_max_grade)
print (max_grade)

print_max_grade_with_course( Python = 100 ,

Cpp = 99 ,
JAVA = 95 5
Cs = 90 )

Python Variable-length KeywordArguments : Y oS & g5

35 s2ls> 100 5 Python Y6 wb s > ,>

(b ol sloadS & ls languages_with _grades b ¢ S b W Jls iy it sl

i T Slye o sbalade 5 egys
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Java: Y.¥.¥

IS () 4 ol ghsls g5 5l an o .ol SIS params S S 5l sslinal s« bl s
o8~ Ellipses o 4
il b S s Sslite shsls sk b s3505 sl G5l e auls H

S eslel 55 4l ! C)‘}:ts" o

S 5 S e iy i g

public static int Sum (int... numbers) {
int result = 0;
for (int number : numbers)

result += number;

return result;

}

public static void main(String[] args) {
int[] numbers = {1, 2, 3, 4, 5};
System.out.println(Sum(1, 2, 3, 4, 5));
System.out.println(Sum(numbers)) ;

Java Variable-length Arguments :Y# oS & s

gl 10 s YL Agt;?}Jb
ol s shas &', numbers ol sS,T Sum S
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: ( Generic Functions ) s glwdS s ls ¥.§

S 4k Sl gl a8 8 sl (Gub)ghols ¢ 3 sl s WU L 26l S
6l oM 5wl nl [ SLS S 5 S 68 ol asls Oyl slasshs ¢ 5 10 Sl oS
ﬁﬁw =3y il LSK“QK.’J. 3 \J tj.ay uﬂ‘ Jb s rl:u‘ Sglite 6‘“" L5L“(°_}‘ 6‘):‘

: Csharp

S S a5 Dslie shols sog 551 S Gl sl by sases LS L mls i gl
oS ol hsls 5 0T sl 1y (b 23 5 5SS slaculle L S ol

S 5 sleuSy las iy el (51

Psases gl

public static void print <_Type> (params _Typel[] collection)

{

foreach (_Type element in collection)
Console.WriteLine(element);

}

static void Main(string[] args)

{
print<string>("Python", "C++", "C#", "Java");
print ("Python", "C++", "C#", "Java");
print<object>(Reza" "Ali, 22, true, 'M');

}

Generic Functions :YY oS « s

sl 4 o5)s uTty 45;3\)'\ i)‘-é R u:.jhu J}ua:SJb I 6\:;\;Jm s \’:J‘}:UA (I ‘ULg 4, s

.@a&%rﬁﬁd\jrﬁbxjgjm



€.

static void Swap <_Type> (ref _Type elementl, ref _Type element2)

{

}

METHOD/FUNCTION FEATURES

_Type hold = elementl;
elementl = element2;
element2 = hold;

static void Main(string[] args)

{

3.5
1.5

int numl = 1, num2 = 2;

Swap(ref numl, ref num2);
Console.WriteLine(numl);
Console.WriteLine (num2) ;

double dnuml = 5.1, dnum2 = 5.3;
Swap(ref dnuml, ref dnum2);
Console.WriteLine(dnuml) ;
Console.WriteLine (dnum2) ;

Generic Functions : YA S « s

Fals

S0 sly> 42 Vb aalp (29>

c ol
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: ( Generic classes and interfaces ) sosee ot ol b la U8

System.Collections.Generic ;s 8 .Gl Cd 23513 3525 o508 sla W US 51 &S 55 Lo

public class List<T>

{
public void Add(T item);
public int Count { get; }
}
static void Main(string[] args)
{
List<string> names = new List<string>();
List<int> grades = new List<int>();
}

Generic Class :Y4 oS « g

.J)‘J )‘J:‘?

a.&:@ﬁx}w&;J)bvbu&“
5,8 sl string 4S5l ol o T s> 4

Class

Class
public class List<T>
{ public void Add(T item);
public int Count { get; }
}

public class List<string>

{

public void Add(string item);

public int Count { get; }

List<string> names = new List<string>();

Main

generic class :A.¥ JS&
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R ﬁb)}'\’o“’d‘x S s 3 43 oS oyl WS i (e g 5 yesd 5]

public interface IEnumerable<_Type>

Generic Interface :V+ oS € g

: Java

S ol S Ol hls ¢ 5 ol sl ool & ol 318 55 15l 05 55 sasee &5 sl
.rtuﬁ)% Cft;LS?ﬁJs'Lsth t;ﬁ
S8 s 2t i (gl 05 Jle @

public static <_Type> void print (_Type... collection) {
for (_Type element : collection)
System.out.println(element) ;
}
public static void main(String[] args) {
print("Reza", true, 123, 'M');
print (140, 70, 2);

Generic Method ¥\ &S &g

: Ub 4“biftf?ﬁi;
Reza
true

123

140
70
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: Python

(i Lg e, shols & Sl g .cosl dynamically typed Lsy slesls gLk ot
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: ( Naming Conventions ) 6J|3§rb sbals,l 3 0.f

S olsass iz byt 0B sl 4 0l e (sadS DS (3 S 451 s e Sl £S5

teasl 255 s Bapme 6158 pB sl 15wz ol

: Famous Naming Conventions

JSs IS w51 (Identifier) Cuse 018 pme b Byme G oL S08 2 : Pascal Casing
oS ISk ol & 353 w35 Upper-case Sy 50 4 bl Jsl G, LS poles 5 asl s
esSs
S M i e sl 5 sl o
1- FirstName
2- LastName
3- Studentld
4- NameOfVariable

sl S5 @S i 51 Identifier Cose siiiS are b e S 0L «&,8 ,» : Camel Casing
Jsl Gy som SIS 5 35 w55 Lower-case oS &yso & ol sl G o Jsl 4S5 sl
S oS IS 0l 4 s i S gl
PSS e sty i g1 5 sladle &
1- firstName
2- lastName
3- studentld
4- nameOfVariable
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&0 ol o (Tdentifier) Coss sacS e b G20 S ¢l «&:8 » :Hungarian notation
Sty Sy & it ob SIS bl kil o ols g Sl it b ) olS o 5y et
Wigh £ S

Sl e it i gl o5 sl ¢

1- strFirstName (string)

2- strLastName (string)

3- iStudentId (integer)

4- bNameOfVariable (boolean)

o B3m (Sen (Identifier) Cysn siiS ome b Bjme K o6 S48 2+ Screaming Caps
asbsad i g Caps Lock b Gy, ol Sos ysb 4 L Upper-case aisé €b s S)p &g 4
45,85 ¢ All Caps < g5k

S5 Ml ity el sl 5 st o
1- FIRSTNAME

2- LASTNAME

3- STUDENTID

4- NAMEOFVARIABLE

under- QTQLQKQ_.,» (Identifier) o ss saiiS ume b O yme SO ('t’ &8 » :Snake case

sl sad w5 S S Oy g 0 SIS Gy > 5 a5 eslit) line (underscore)

S Ml iy i sy 5 slalee o
1- first _name
2- last__name
3- student__id

4- name_of variable
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: Csharp

ISPV P PR LOPR PRLA fb Sl o s ol ol Methods and Classes

pd L S JL

iS5 ety i 5Ly 5 e

public class ClientActivity

)

v A

¥ public void ClearStatistics()
¥ {

'l 000 ooooo

5 }

v o}

Method and Classes Naming convention :YY aS « ye5

S ol ol e )l o 0l 3+ Method Arguments and Local Variables
JJQ)}.AQ FEVIINY @bk?)jg.u\)éj FEVIUNY Cbg.%uo}\a;u 66"”)."";&'“36‘33653)3(5\'#’;“\)\#

Lpd L S

S8 s e i (gl 05 Jle @

) public void Func (int studentId)
v Aq

¥ string name = "Ali";

¥

}

Method Arguments and Local Variables :¥Y oS & 5o

Dl & Sl jusie S ) g ool e 0L s 2 Constants or Readonly Variables
Wpd b S JLL b 05 o adsl ms lade izl s Ladd b ol dal s Job gs ol
PSS s st i sl 5 Jle ¢

\ public static const Id = 98521000;

Constants or Readonly Variables :¥f uS & s
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25 G 4 s Cﬁ:i'lji}.’ S b bed ol ob Sl 2 oliw 0Ly 5s ¢ Interface
PSS s ity i sl

public interface IComparable
{
}

Interface :Y0 oS 4 50

35 s 530 LngSJ)ST«S el g oyl ow 0L 5 i vertically align curly brackets
il ol S slan 5 k>
S M iy el slp s Jlie o

static void Main(string[] args)

Curly brackets :Y% o8 & 503

Sy |y laald ft’ S ol g WS 55 (ol 05 2 : Fields and Properties

s oS JEl D50 4 ) (Sis)ainln o6 5 oS JoS
S oozl VT 51 ol ol sl s (o gas )l oS (2o ie 1y ol n
PSS e iy el 6l s Jle 0

public class Student

{
private string _name;
public String Name
{
get => _name;
set => _name = value;
}
}

Fields and Properties :YVY S ¢ 503
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: Python
05l 35 G M Vsans Sax ST asl LS L b LmuAlSrb wssl obs s @ Classes

5o w3 Error wlS'h b 50 oSt sl WS shas LQ.‘S(-U S S Sy~ L

\ class Student:

Classes in Python :YA a8 & s
Sy Dso 4 nl s by oUosul obs s : Function and Variable Names
Ly b SuSs 5 )l L olls 5 sl Ko 8
\ def add_two_numbers (numberl, number2):

i return numberl + number2

Functions and Variables :¥4 S 4 5o

: Java

sl S I D5 0 b 2] Lawllfrb s> L; 45 : Classes and Interfaces
\ class ImageSprite;
Y interface Sport

Classes and Interfaces :¥+ oS & 50

Sl S oS s a5 b e V'b del> b3 5 : Methods

\ public static int addNumbers (int numl, int num2)

Methods : ¥\ 8 € 505

sl oS JoS D350 4 55 i o6 cll> 0L s Variables :

\ int studentld;

Methods : ¥Y oS < s
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Fold Expression : #%.f

wSer 2l ode Vel 0l s (wsle gaeesarms) pligalsms 5]

el ghsls g5 0 g0y b (pania S80S il il (Gl 53 (Sl 055
§ s ol (53905
o S Ll 5 s 515 oS 5 S5 ealle 95 0r5s |y s S e S o ] SIS
S Sl hsls £ 5 0T slp (oAb s 5 0553 1y o8
oS osli] 55 class 4.l 5l typename oS sl ¢ aslg oo Lk 1 e €5

1S 5 Jle @

template <typename T>
auto add (T numi, T num2)
{

return numl + num?2;
}
int main(int argc, char const *argv[])
{

cout << add(1l, 2) << endl;

cout << add(1.1, 6.1) << endl;}

cout << add(true, true) << endl;
}

Fold Expression :fY oS 4 s

7.2
2

83933 6":’5 slass OTLSJij L5L"°°‘> tj" O3 U%LAL » ajll.c nY m}..l ‘_&.l: 43;5\3 dl;
?JJ.:i) .\3\3.”.%
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template <typename ..._Types>
auto sum (_Types ...numbers)
{
return (numbers + ...);
}
int main(int argc, char const *argv([])
{

cout << sum(1l, 2, 67.5, true, 0001.0) << endl;
}

Fold Expression :¥¥ oS & 503

Hsdign b 03 Dpo 4 Vb G bl i s
((packl + pack2) + ....) 4+ packN

PS50 5 Sl 4 ity el 51

template <typename T>
void print(T arg)

{

cout << arg << endl;
}
template <typename T, typename ..._Types>
void print(T first, _Types ...args)
{

cout << first << endl;

print(args...);
}
int main(int argc, char const *argv[])
{

print("Mahdi", 17, 023.0, true, 'J');
}

Fold Expression : ¥0 4§ « 5
HEYY Jﬁ\}5<xj S0 ianfo?ﬁf;

Mahdi
17
0.023
1
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Db o 0300 333 33 b Sl @b e L S bl s e ) bl s Ols g

63959 Olse 4 5 a8 3L 1 S el a8 e Sl 1y el (age laml 53 S ) elil
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template <typename T, typename... _Types>
T Sum(_Types ...args)

vector<T> numbers = {args ...};
T result = 0.0;
for (T number : numbers)
result += number;
return result;

}
int main(int argc, char const *argv([])
{

cout << Sum<int>(1, 3, 10) << endl;

cout << Sum<double>(1.1, 2.001, 0.3) << endl;
}

Fold Expression :¥# &S 4 5o
ey el 5 Doso 4wl 2o
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vector<T> numbers = {args ...};
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S slae 31 S sl Ll sl s ¢y ids Dl 5 oS s Sose 1y 300 3 el 5]
aghabbo gliel Oypo w8 s S sl s L Jg\: Slosls Cy

LSS
ol oltel Jion S ks ol b spdon tlonn (93le Sy 4 Koy rns s 33 e Joos

e s

o S <SG
RASeS 4 sae 5 55 walss Jes Floor Division sl k558 ki S0u 2 s 30 53 S
b sl L sliel i Lol ot salgid 5.8 i sae
PSS 5 gladle ¢ s s i ol

int main(int argc, char const *argv[])
{
int numl 73
int num?2 53
cout << numl/num2 << endl;
cout << (double)numl/num2 << endl;
cout << (float)numl/num2 << endl; "I

Division :¥Y s8 & 4o
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int main(int argc, char const *argv([])

{

int numl = -7;

int num2 = 5;

cout << numl/num2 << endl;

cout << (float)numl/num2 << endl;
}

Division : YA sS4 4o

S Gygo p» bl sl -2 50 Wb Jsl mas sSe zjfuij&_,fm.:g:& r:.sua,e;\
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numl = int(2)

num2 = int(3)

print (type (num1))
print (type (num2))
result = numl/num2
print (type(result))
print(result)

print (numl/num2) "I

<class 'int’>

<class 'int’>

<class "float’>
0.6666666666666666
0.6666666666666666

Division : ¥4 a8 « ye5
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Reverse with Odd Number of elements :4.¥ &



oy METHOD/FUNCTION FEATURES .Y «.l>

e 320 U1y 93 i 5 sle 1y il sde Lo STl B e (slagagys shass 0981 a8 158
sl el s 4y Olsz oS Ll
2 ¢85k 90 Lo el b o005 sz b Lo Ll s

oS Lyl segd by wogw g gl L]y woylgz S .l oS

T FACU N S

Reverse with Even Number of elements :1+.¥ &

MY""J .J.:bngLa:’l&‘_;‘Jj)j:‘M@?,&: u;\«sww&?}gduéuuaﬁwbw
s aelss bow |y p‘U Q:ﬁ\‘;u.l?(_gbv\g sl rrf:;u:.lﬁ sae 4 g w3 S



> < v o 4 = < =

T e > < v o o4 4 < —

OA METHOD/FUNCTION FEATURES .Y «.l>

Python Y.A.¥

def reverse(l1):
for idx in range(int(len(11)/2)):
11[idx], 11[len(11)-idx-1] = 11[len(11)-idx-1], 11[idx]

def output_reverse(*args):
args = list(args)
Reverse(args)

print (args)

Reverse and Print :0¢+ oS & 5e

Y;\ 9 R rL?u\)Lv 9 JKUT." r.:..'bb 42..2‘) &9 (3)?\ 45 A}-'lro.n C«Gb 1nt(len(11)/2)
Y™ r@d\;b }JJLgcﬁ‘jé .F,ib <ils 63955
s oS 8,028 s tuple Lo $es S s Cud 4 15 outputreverse mb sbgasns 1z

:C# YAY
static void Reverse<_Type>(_Typel] list)
{

for (int i=0; i<(list.Count()/2); i++)

(list[i], list[list.Count()-1-i]) = (list[list.Count()-1-il, 1list[i]);

}
static void OutputReverse<_Type>(params _Typel[] args)
{

Reverse(args);

System.Console.WriteLine(string.Join(,"", args));

Reverse and Print :0) o « s

P Obes
SRl Y o by Sl s a5 £ 5 5 5305 0l (20,5 sl Sy 1 4T 51l Tist. Count()
.MJUA LA 4 ‘)JL.» 390
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template<typename _Type>
void Reverse(vector<_Type>& v)

{

METHOD/FUNCTION FEATURES .Y «.l>

:CH+ Y.AY

for(int i=0; i<v.size()/2; i++)

{
auto hold = v[il;
v[i] = vlv.size()-i-1];
v[v.size()-i-1] = hold;
}

}

template<typename _T, typename...
void OutputReverse(_Type... args)

vector<_T> vl = {args ...};
Reverse(vl);
for(string n : vi1)
cout << n << " ";
cout << endl;

_Type>

Reverse and Print :0Y a5 «5e



A dud>

Class and Object

VYAMNN/YA = 958 450,

e S bl ol o Bl ole 5 el it S5 S 5| IS ol i asle LS S,
e 5 L 8 e S Lt Sl il i s S 5 5 IS o5 5L ooyt
el P US SG iSi (53L Lo (sl b VS 285 o) 55 il 5 Sl a5l g 5550 (05 G (6018

sl UK 5 K ey b pare Dlessas ghils Wl

S5l el b S ads Bk ssse b (S b ) Jeme sl G S (g5l sp0 5 2S5 e e
W ol 58 (Sen Sl 285mY ¢ (18 b sl Blogl ol b cd el 1) L]
VIR WP

ol do g 3l ‘w‘@&mdstmdb\sw%&‘ \;6&6..@}4 b, glos 5
GBS ) ge & wilgie WSS 5 kS esdae |y )l Ll 456“:\.&: 3 Shes 055 Z{\}J\ gt
xSl g 15) Koo 5 s e s 05 S b 51 055



- € < =

£\ CLASS AND OBJECT .0 .~
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public class Circle
{

// Fields & Properties & Methods & Events go here //
}

WG 1 gl e O 0 W gl

PRI RV V300 VLo C}L“L;o.umj SIS 51 class 5 4odS 51 (L8 358 Jlo €505 s

@ LS bl ) SMS 51 o) b wlse S e ¢ sud sslil public g 4olS 51 a5 ol 03 sz

ol 5 B USG5 (5 sle (bl €8 5,13 (Circle) (IS slids o class s 4l JUss

famn 55 B slaygy 5 b e« Slio b ald ptin Ciya o s WS 5o, 5 s ssls S e
e LSS 1y LS olae]

IS5 e sl Y20

L@Téb 03 ¢ B 3Ll s sl (Rl Ol 4 (28150 s US 5 (object) 2 S 42 5]
&) G50 plge o 551 OBl a8 S jaiis bt S5 oW s Sslito 5z 50
o S o T Jlis 4 oW (5 w33 (5 4olS 31 sslial b il L3I sy sl WUS S

Fpd e
Circle objecti

Circle object2
Circle object3

new Circle();
new Circle();
new Circle();

st Sl ) wsed 0¥ uS @ g

5 apn il g by o 58 G 0 bl st sl VS Sl ) w5 55
sl 03,8 Ly tl?)\ Circle § 5 3ot S posluia L oobject) J8 e 4 ge
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public class MyClass

{

public string myField = string.Empty;

public MyClass()

{

}

public void MyMethod(int parameterl, string parameter2)

{
Console.WriteLine(" First Parameter {0} , Second Parameter {1} ",
parameterl, parameter2);

}

public int MyAutoImplementedProperty { get; set; }
private int myPropertyVar;

public int MyProperty

{
get { return myPropertyVar; }
set { myPropertyVar = value; }

oW Gt Jle 100 wS wses

Access Modifier
Class name

public class MyClass —
{ field

public string myField = string.Empty; (Cowstructor
public MyClass()

{
} Method\Function
public void Hymt#oﬁparameterl, string parameter2)
{
Console.Writeline{"First Parameter {0}, second parameter {1}", pareameterl, parameter);
}

Auto-implemented property
public int MyAutoImplementedProperty { get; set; } —

private int myPropertyVar;

public int MyProperty

{ Property
get { return myPropertyVar; }
set { myPropertyVar = value; }
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Public »
Private e
Protected e

Internal e
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class MyClass

{
public MyClass()
{
}

}

Fabb os S 2asS5) Ja 108 oS @ g0

class Product
{
public ID Id;
public string Name;
public int Price;
public double Rate;
public Product(ID id , string name, int price, double rate)

{
this.Id=id;
this.Name=name;

this.Price=price;
this.Rate=rate;

obs el S aslS sl Jle 1OV oS dses
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(Method) £ V.0
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<access modifier> <return type> MethodName(param Type param Name)

public void MyMethod(int parameterl, string parameter2)
{
// write your method code here .. //

oW s e G 5l Jle 10A oS 5

(Property) cée A0
555 sbul o5 uS Gges wsle set 5 get (g o 555y SIS 5l aslial b wlgin Cio S

private int myPropertyVar;
public int MyProperty
{

get { return myPropertyVar; }
set { myPropertyVar = value; }

Cdo SS 51 Jle 108 wS @ses

i o b YL Jle Gaed 5 agdie sl uld G5l i G s S sl wsls s
Lo & myPropertyVar aLé ,luie t‘f”T S |y Cas ol 5lida r:a\jsg »& ,» « MyProperty Cio
5,250 )13 myPropertyVar abd s jlaie ol oS (o2s lie ) Cdo cpl 5858 5 5 5is sl ol

(S 839950 )" G)B 23 (g3 J;G) publiC (5 isd Cla..- ‘5\]) %)Li = ng)‘ BE olis Ln}u-
Cho 3o,k Wﬁ)}b 4 S5 G,l} 3 myProperty Var aké s &yl & azs (WS
oSl g s> JsB MyProperty
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private int myPropertyVar;

public int MyProperty
{
get {

o8 chs KO sl set 5 get sl Cund

return myPropertyVar / 2;

}
set {

if (value > 100)
myPropertyVar =
else
myPropertyVar =

5 35 ols OLaS 5 3550 b )

Cho S5l Jle 1P S e

(o died (Cado Hlade ud sl rliu, 3sd Jli Ggad s

8w 53 abg e ald s Voo 51 S5 palie 55 e e P& s

Auto-implemented &lew 4.0

Jlsl @50 S el los gl cpl ad 5wl Slio Gl ¥ s ls o S Lasl s 5|

.PQ\AS>}> Clo s ur’L5 Gl

:asas olis |, Auto-implemented Cio S 5 Jlie s

public int MyAutoImplementedProperty { get; set; }

sy fad Do w0 ald SOl salS G5 Cado ol (gl gakd &= S asb ails cés

S n g n by Slis § 5 ol 008 slogl LlalS s
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Olsn b b glad cls b glad 51 (sl s game b g b (WS (655513 sl SIS oL (slad
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P23 iy 25 NAMESPACE (5 o4 9335 (5 wolS 5l aslinl b e o6 glid

namespace CSharpTutorials

{
class MyClass
{
}

}

ob slad 5l (gl G5e0 18 USG50

CSharpTutorials.MyClass. : !l JS& 0l 4 MyClass (.M J«L{(b YL Jle 405 s
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int grade=0;
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Static Array
int grades|[20];

o3l el 5wl jasie Wb s compile (.K;.» o] sl e sl static sl s

S J.h\j:uj.:.:aj L}:'B 4als!

Dynamic and Static Array -
int count=0;
std::cin» count;

int* pGrades=new int[count];

& el dynamic cex ool 3low! dynamic e 3 5 static e 5 <l e Zr)
3500 panta 351 0T slude o Coloas €88 5 s ol sln 53005 s slsids o3l
s edS B i s 51 e o3l) ol Sl static cge ol
ST ] b st JUtl aladlo 555 b o ol 0 T 51 e (goslial Sl 51 g
2255 (5.5 sl memory leak 51 b oS o

delete]] pGrades;

of o3l Jts ol 4 ST pGrades 4 o315 5 e BB o 4 4255 b S ol 21y
NPV ST SH IS BN PANPAR SPSPSREIIL 2

Vector «
#include<vector>

std::Vector<int> vGrades;

of e 8 coulsad €5 8 ks s vGrades sl glslas) beol sl stl €bubS 51 vector IS
355 o2 sl 1y ol sl S 8] gl by o s OT(‘G L & Jle lgie 4 Ol 5 e 5 S ot
vGrades.push_ back(1);
vGrades.push_ back(3);
vGrades.push_ back(2);
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35 oo 5lie o & gl o5 o8 5 b
std::Vector<int> vGrades={1,3,2};
Wil g O Sl 4 Gl (25 e 1 an
vGrades[2]=b;
int a=vGrades[1];

int b=vGrades.at(3);

vector < wssd oo S| )T & gde el V) S ln sl Yo Je ol & vector S go3lsl S
1y ks vectores s e o 55 5955 oS 1y Sk vector sae Yo 558 0 €l YoxY oilul & o
a8 s 43l wus vector opl @ 1) VY s 50 S Sk

3ol gl e pachid 5,53 Heap 55 o jslia & 2ls 1,8 stack g5 vGrades pica
15,8 s\l oof refrence ;| Ll b s ol

Void Sort(std::vector<int> &vGrades)

3350 SR vector js 5038 Sy vGrades a8 s
S s oLl const 51 adl uis B 8 refrence g b 5l vector sl aslil o s el S

Void Print(const std::vector<int> &vGrades)
{
for(int n:vGrades)
std: :cout<<n;

vector s glael aen Sl @b Y oS el
Java ;3 bal,l Y.#
w5 e allocate heap ss, 5 45,1 41,3 stack s, byl 15 5b3 s

Dynamic and Static Array -
int count=>5;

int[] gradeList = new int[count];
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ArrayList «

ArrayList<Double>gradeList = new ArrayList<Double>();

import java.util. ArrayList;

gradeList.add

gradeList.add ;

b

)

gradeList.add

)

(5.1)
(6.0)
(7.2)
(4.8)

gradeList.add

S0 03Ul ArrayList ¢ sae 03,5 6L 5l 5 )5 )

il ¥ o] index S w0 4,8 gradelList 5| gsas sl 1) asae Jlade o5 s

double a = gradeList.get(3);

[, ol Vol index S 1, gradeList 3| gsas 15 H5ws a5 walsx T/A 5l a jlude s s

1ol S a1y o lada 5 55,8 Bis gradelList s

double d = gradeList.remove(1);

list=[]

sl L0 _,.3‘)3 dJ‘Js.aA

-~

Python js bal,l Y.5

s dynamic b 4o 31 python s bl

25 e 4 om hie b ol e of 4 syl s 2580 S spdign ol Vb D50 o Al S s

list.append(5)

W rbu\
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list.remove(5)

-~

C# BL LFM.:‘)‘ \ ¥4

Dynamic and Static Array -
int count=>5;
int[] list = new int[count];
List .
using System.collection.Generic;
List<int> myList = new List<int>();
S o3lil 535 g 51 List 4 g 03 S L1 sl
myList.Add(5);
index 31 ol sie of lael 4 g siws gl 355 o0 43Lsl myList s\l 4 0 sae Vb s b
03,8 w3l bagy)
int a=myList[0];
2yl 0sue S v index b myList 31 gaae b sl asae jlaide
2 Dimensional Array «
int[,] my2dArray = new int [5,3];
Ly
int[] myjaggedArray = new int[5](];
S Jos 25 Sope & myjaddegArray ¢ss s 0355 et sl S
for(int i=0; i<myjaggedArray.Length; i++)

{
myjaggedArray[i] = new int[2];

el gpae ¥ all G o] pas ja oS oils spa0 0 4T S 35 ) ¢
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Cand 53wl b oS 3 s BB sl iy s o 0T 4 0lsnd VS5 e 5 50l L3
1344 &b g public

class Course

}
}e

Ssn S s of constructor 5 U8 sla naze LS s

#include<string>
#include "Instructor.hpp”

using namespace std;

class Course

{
string m_Title;
string m_InstructorName;
string m_InstructorDegree
int m_Credits;

public:
Course(string title, string instName, string instDegree, int credits)
: m_Title(title)
, m_InstructorName (instName)
, m_InstructorDegree(instDegree)
, m_Credits(credits)
{
};

Ctt s WS Y S s

S B spd asls of & Wl s pslie 4 LU S Ciuums (sl S WS e sabie constructor

S-> lasliul b s &Oyss 4 ol |y constructor .ss €3l 5 Cas 2 leSOTUs;\ object



< v & % £ < —

» > < v B % 1 < —

-« £ —< =

v¥ oW bl 5wl

23,5 (i a3 ool pointer S

Course(string title, string instName, string instDegree, int credits)
{

this->m_Title = title;

this->m_InstructornName = instName;

this->m_InstructorDegree = instDegree;

this->m_Credits = credits;

5,8 sliu! #include”ClassName” 51 wb Sos gl b6 53 (WS4 s gl
sl Kos LW 5l object S shils wlg e (AS

#include <string>
using namespace std;

class Instructor

{
string m_Name;
string m_Degree;
double m_Rating;

public:
Instructor(string name, string degree, double rating)
: m_Name (name)
, m_Degree(degree)
, m_Rating(rating)
{3

10 90 0 2 25 b ww Jiis aole LWthLSL“J;‘

string GetInfo()
{

return m_Name + " " + m_Degree;

}

r.f@ Jos 55 S50 4 Course LS s Instructor 38 51 cosliw) gl o
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#include<string>
#include "Instructor.hpp"

using namespace std;

class Course

{

string m_Title;
Instructor m_Instructor;
int m_Credits;

public:

Course(string title, string instName, string instDegree, int credits)
: m_Title(title)
, m_Instructor(instName, instDegree, 5.3)
, m_Credits(credits)

string GetCourseInfo()

{3

{
string
result
result
result
return

}

result;
+= m_Title;
+= "\n“ o
H
+= m_Instructor.GetInfo();
result;

.Cwl Instructor (.M 31 m_ Instructor object beol s

)L: Strll’lgs&‘&)yo\)wwﬁz)}a QLGXLB\&P:SGA w“ﬁ“x)QJ}chugw\d\jdA"m

:¢ﬂ;J§

string GetCourseInfo()

{
string
result
result
result
return

result;

+= m_Title;

4= "\Il" ;

+= m_Instructor.GetInfo();
result;
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Value Type

Reference Type ¢

Value Type Y.V
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double decimal char byte bool
shyte long int float enum
ushort tlong unit shyte short
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static void ValueChange(int x)

{
x = 200;
System.Console.WriteLine(x);
}
static void Main(string[] args)
{
int i = 300;
System.Console.WriteLine(i);
ValueChange (i) ;
System.Console.WriteLine (i) ;
}
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string s = " Hello Worlds ";
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string 5 = "Hello World!!";
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sy o 3 RAN
e M 00006/ 1111
0x600000 Hello World!!
LT T IR
Reference type variable Actual value

contains address where the
valueisstored
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static void ChangeReferenceType(Student std2)

{
std2.StudentName = "Steve";

}

static void Main(stringl[] args)

{
Student stdl = new Student();
stdl.StudentName = "Bill";
ChangeReferenceType (stdl) ;
Console.WriteLine(stdl.StudentName) ;

}

oWl ol 8 S LB el (class) WIS S Student G@L?J;\ ¢ Jle Sgas s

Sz ol r:‘su" JL,l ChangeReferenceType() o « Ol”fj(_,\};.c 4 I, std) (ls 4 Student
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public void Main()

{

Stack //

int x = 2;

Heap //

MyClass ob = new MyClass();
}

Stack Heap

Address(Object 1)
) Object 1

Address(Object 2)

%Objectz Object 4

Object 3

Object 15 Object 45

Foo() Object 16

Test()
MainTest()
Main()

Heap J&Is cys Olelb! gslusi 4 5 i Juos ¥ object 5 ) object < acs YU S 55 VY-
G aS S gy 55050 opl ol € s o) Garbage Collection L . s Joy goz ¢
ady JB Lo sl



T e > < v o o4 4 < —

T e > < v B % 1 < —

AY b8 oo 5 [sle ol bl (oo 2 by bl i) o sl Yl
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#include <tostream>
using namespace std;
void func(int a)

{
at+;
}
int main()
{
int a=2;
func(a);
cout<<a;
}

S gl a s ool func ¢ value b b golade Sypmy 9y a el sz 0 ¥ ol opl 29>
- &S o0 354 main Jb al Ces &6 5

19 oz 42l main 515 2 0ser S 5 S5l S sl a el S1V s

&rgﬂ,@}) s o3 @ Qs oS gl ddasls sl sl aj‘@obbﬁdbgé\yjfcﬂ\
JS cnl e

#include <tostream>
using namespace std;
void func(int *a)

{
(*a)++;
}
int main()
{
int a=2;
func(&a) ;
cout<<a;
}

Goliie € B 4 ealisd g5 a5 axds ol s Yadon Ol (2p > S5 S gluie b
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int *a=&b

apj‘k”bw):\s‘.&

int &b=a
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#include <tostream>
using namespace std;
void func(int& a)

{
at+;
}
int main()
{
int a=2;
func(a);
cout<<a;
}
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Public class Classname{

protected int id;
public String text;
private double spt;

public Classname(int id,String text) {
this.id = id;
this.text=text;

}

public String functionName(){
String data = AP" "Learning;
return data;

}

public class Main {

public static void main(String[] args) {
Classname ¢ = new Classname(4,"AP");
c.functionName() ;

edlios S8y 8 9 Vb Jbs - oS 958 Si B by LM ol (ol 3 250 0
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class Program

{
static void Main(string[] args)
{
string stdid = Console.ReadLine();
File.WriteAllText("stdid.txt",stdid+"\n")
}
}

File.WriteAllText (sl Jlo :#¥ S @

(50 oS 5 503)
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class Program

)
v Aq
¥ static void Main(string[] args)
¥ {
o string fileName = "stdid.txt";
5 string content = File.ReadAllText(fileName);
v System.Console.WriteLine(content);
A }
L
File.ReadAllText (sl Jlo 190 a8«
Olyselfils plced by YA
J6 el Sl VYA
(5 9 G503) S on DLl 1y 2SS GTL ol 513 8 (L ol 5 aen 51 S
) public const string StorageFileName = "students.csv";
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class Program
{
static void Main(string[] args)
{
if (args.Length != 1)
{
Usage Q) ;
return;

}

if (args[0] == "add")
AddStudent () ;

else if (args[0] == "list" )
PrintStudents();

else if (args[0] == "find")
FindStudent (args) ;

else
Usage();

add,list,find (ile by PV S e

(FA S € 503)

private static void Usage()

{
System.Console.WriteLine(" students. register to used be can program This ");
System.Console.WriteLine(" follows: as is syntax usage The ");
System.Console.WriteLine(" [searchstring] add|list|find cs.exe ");

3

usage () s g5le osly (PA WS @ 5as

AddStudent() Y.Y.A

ls 6008 Olse 4 add S S 5sd o0 s Sloj e (pl . AddStudent () e g3l asly
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private static void AddStudent()

{

Console.Write(" "Id?7);

string id = Console.ReadLine();

Console.Write(" "Name?);

string name = Console.ReadLine();

File.AppendAllText (StorageFileName, " {id} , {name} \n ");
}

AddStudent () o g3le sy 74 0SS Gsa

PrintStudents() ¥.Y.A

S olse & list 4lSaSs5d pesjlao Sy we o) - PrintStudents() xw gilwesly
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private static void PrintStudents()

{
var lines = File.ReadAllLines(StorageFileName) ;
foreach(var line in lines)
System.Console.WriteLine(line) ;
}

PrintStudents() e g5lu osly 1Yo oS €ga
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class Program

{

static void Main(string[] args)
{
if (args.Length != 1 && args.Length != 2)
{
Usage Q) ;
return;

}

if (args[0] == "add")
AddStudent () ;

else if (args[0] == "list")
PrintStudents();

else if (args[0] == "find")
FindStudent (args) ;

else
Usage();

AL
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private static bool FindStudent(string[] args)

{
if (args.Length != 2)
return false;

string searchKey = args[1].ToLower();

string[] lines = File.ReadAllLines(StorageFileName) ;
bool found = false;
foreach(string line in lines)
{
string[] tokens = line.ToLower().Split(',');
string id = tokens[0];
string name = tokens[1];
if (name == searchKey)

{
Console.WriteLine(" {id} : {name} ");
found = true;

}

if (! found)
Console.WriteLine(" Found! Not ");

return true;

FindStudent () ; xw LQL; b:L:,; :YY 4543}03
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private and public °

serialize and deserialize e

args \.V.A
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Sl 63555 0l & Olpse b s aibe args 5.5 Jol we S 5555 s ol I Lol s el
) static void Main(string[] args)
Y {
v
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JB L s dotnet run 5w b olg o dotnet build gws b by 038 build 3 aw
9 25bcs Dgmine ATES ei> dpde £hg ¢l S bl ax exe Cuwyd b al, i build
b sl ool el 5l b saie saeSlis space ST,

dotnet build

dotnet run first second

args[0] = first , args[1] = second
. J:Sb)‘.c.:.a‘ L&:MJ\@\)}‘& ""UAAO‘L:'J:C"‘} 6\,&

microsoft doc 1 e

command line}
Mainy
string array”


https://docs.microsoft.com/en-us/dotnet/csharp/programming-guide/main-and-command-args/command-line-arguments
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dotnet perl

statics Y.Y.4

corB S w6y cl Bl type 4 Sl ) cse 4 csharp s static
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class e
variable e
methods
constructor e

struct e

Sl il 2 SUS ol 5 Sl s o S(on w3l LS sl static bl 23
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Jik.o&\eé‘jjé =S »lewl <class-name.variable > or <class-name.method >
Sl S 8 0l (1) dot

L3 static wbe SUS o slael s oS osll WS 6l static aLs 51 3

static class Example

{
static int Id;
static void Main(string[] args)
{
Example ex = new Example();
above line is incorrect , static class cannot be instantiated //
int X = Example.Id;
}
}

Sl LS VF S 6 g


https://docs.microsoft.com/en-us/dotnet/csharp/programming-guide/main-and-command-args/
https://www.dotnetperls.com/main
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public class Example

{
public static int X ;
public int Y ;
method static //
public static void print()
{
Console.WriteLine( Example.X);
}
}
public class Program
{
static void Main(string[] args)
{
Example.X = 5 ;
Example.print();
}
}

Sl we YO 4S5 g
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static and non-static method

static method
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non-static method
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2 AsMemory

AsSpan
Clone
CompareTo
Contains
CopyTo
EndsWith

¥} EnumerateRunes

= [TENES
GetEnumerator
GetHashCode
GetType

Kl 5 ol 9l

Creates a new ReadOnlyMemory<Char>over the
portion of the target string.

text: The target string.

Returns: The read-only character memory
representation of the string, or defaultif text is null.

String class non-static methods :1.4 &

= "checkin

ompare
Compareordinal
Concat
Create
Empty

Equals

Format

GetHashCode

Intern

IsInterned
IsNullorEmpty
IsNullorWhiteSpace

Compares substrings of two specified
System.String objects and retumns an integer that
indicates their relative position in the sort order.
strA: The first string to use in the comparison.
indexA: The position of the substring within strA .
strB: The second string to use in the comparison.
indexB: The position of the substring within strB .
length: The maximum number of characters in the

String class static methods :Y.4 JS
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microsoft doc
GeeksforGeeks

tutorials teacher e


https://docs.microsoft.com/en-us/dotnet/csharp/language-reference/keywords/static
https://www.geeksforgeeks.org/static-keyword-in-c-sharp/
https://www.tutorialsteacher.com/csharp/csharp-static
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https://docs.microsoft.com/en-us/dotnet/csharp/programming-guide/classes-and-structs/access-modifiers
https://docs.microsoft.com/en-us/dotnet/csharp/language-reference/keywords/accessibility-levels
https://www.dotnetperls.com/public
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serialize and deserialize ¥.Y.4
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File

steam Of Steam Of
Object > . Object

Byte Byte

serialization :Y.4 J&

class Student

{

private int Id;
private string Name;
public string Serialize()

{
return this.Id + " " + this.Name;
}
public void AddtoFile()
{
File.AppendAllText(string path , this.Serialize());
}

serialize :Y7 S & o

string™®*
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private List<Student> Students;
private void desrialize(string file)

{
string[] lines = File.ReadAllLines(file);
foreach(string line in lines)
{
Student s = Student.Parse(line);
Students.Add(s);
}
}
public static Student Parse(string line)
{
string[] tokens = line.Split(',');
int id = int.Parse(tokens[0]);
string name = tokens[1];
return new Student(id, name);
}
}

deserialize :YY oS & 53

0% o gl s il static ¢yl Parse s ucSiesaalin YV S 650 55 & jshiles
(pothe fday Sp> sl -3 Seslinul <classname.method> s 5wl of

e e 5 s Coluss (_,Tu.jblfj serialize and deserialize

microsoft doc

csharpcorner

el & 5 QTG.?})} g lgx oo by b gy Slsims (File.Read AllText(string path)
Sl o] & Bl QT‘_,’_?,J.; 98l o by b oy Olgimae (File.Read AllLines(string path)
ol 6 1 s OTr‘ i sl S Col s,

a3ls lgime 5 05,8 Canys s L G :File. WriteAll Text (string path, string content)
250 BB s L (p95 (53903) 48

a3ls glgmn 505,S Gy i JoUb G File. WriteAllLines(string path, string[] content)


https://docs.microsoft.com/en-us/dotnet/csharp/programming-guide/concepts/serialization/
https://www.c-sharpcorner.com/article/serialization-and-deserialization-in-c-sharp/
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private static void Usage()

{
Console.WriteLine(" this program can be used to reigster students ");
Console.WriteLine(" the usage syntax is as follows: ");
Console.WriteLine(" cs.exe find|list|add [seachstring] ");

}
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public class Student

{
private int Id;
public string Name;
public Student(int id, string name)
{
this.Id = id;
this.Name = name;
}
}

Student member variables and constructor :Y4 u§ « s

public class Course

{
private string Name;
private int Code;
private string StorageFileName;
private List<Student> Students;
public Course(string name, int code, string storageFileName)
{
this.Name = name;
this.Code = code;
this.StorageFileName = storageFileName;
this.Students = new List<Student>();
LoadFile(storageFileName) ;
}
private void LoadFile(string file)
{
string[] lines = File.ReadAllLines(file);
foreach(string line in lines)
{
Student s = Student.Parse(line);
this.RegisterStudent(s);
}
}
public void RegisterStudent(Student s)
{
Students.Add(s);
}
}

Course member variables and constructor :A+ uS & g

235 leo LoadFile e ol 99 goutile s spd oo €l mas 5 G aSLL n Ar oS dpes 4o
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Program class //
Course math = new Course(name: "Math", code: 101, "Students.csv'");
if (args[0] == "add")
{
Student s = Student.GetStudentFromConsole();
math.RegisterStudent(s);
math.StoreInFile();
}
Student class //
public static Student GetStudentFromConsole ()

{
System.Console.Write(" "Id?7);
int id = int.Parse(Console.ReadLine());
System.Console.Write(" "Name?);
string name = Console.ReadLine();
return new Student(id, name);

}

Course class //
internal void StoreInFile()

{

List<string> lines = new List<string>();

foreach(Student s in this.Students)

{

lines.Add(s.Serialize());

}

File.WriteAllLines(StorageFileName, lines);
}

add student :A) oS & s

s by static & 5ol s S 3,800 53939 30 1) s ils add s A oS Gga s
BT ft' Sy gl gl rl?u’\ L8 el ol$i e Student.GetStudentFromConsole () ;
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Program class //
else if (args[0] == "find" && args.Length == 2)
{
string searchKey = args[1];
string result = Found" "Not;
Student s = math.FindStudent (searchKey) ;
if (aull != s)
result = s.Serialize();
Console.WriteLine(result);
}
Course class //
public Student FindStudent(string searchKey)

{
Student foundStudent = null;
searchKey = searchKey.ToLower() ;
foreach(Student s in Students)
{
if (s.Name.ToLower() == searchKey)
{
foundStudent = s;
}
}
return foundStudent;
}

find student :AY oS € 405

JJ‘:;GA_,:: \J}?u’;}‘on.uf\A:g ‘)_)Eb}"d}?uu\b;‘}”;@ o goeisls Condd s find | siws
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Program class //

else if (args[0] == "list" && args.Length == 1)
math.PrintStudents();

Course class //

internal void PrintStudents()

{
foreach(Student s in this.Students)
{
Console.WriteLine(s.serialize());
}
}

list student :AY S & 4o
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LB 5 5,55 s (Directory/File)

WAANYNY = ohaale L, e

2 laale Loy o b sad g €6 ,i g3leaslp ey \YAANY/VY S AR T
¢ WS File oW aska s Si8b aiy b Directory WS dews 4 ols oo uls o 05
U 69y » iz b Ollee rL?ai 5l b o Ssls static sl 6, Directory

MJ@‘JL&

Directoryclass V.\-

i sl VAN

5,5 5wl sud jaide jews 53 dods abss Ol oo A uS w5 CreateDirectory sw dis «
Directory.CreateDirectory(@"D:\TestFolder\Test");
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e basls agms iy SO S s 015 (0 AD WS Gpe Exists sie dowsy
if (!Directory.Exists("D:\\Test"))
{

Directory.CreateDirectory("D:\\Test");
}

Polim 53 4y G 525 (s TAD IS Lsal

uﬁéjébyydu&bwwb“‘)b \IARE

ol ol Gy 4l S 5l sl U ced 015 0 AP S G5l GetFiles giws diwsy
il atigy S5 (sla b6 ob 5 s Jult S8l Kn 1y bn ity 51 sl ol s

var files = Directory.GetFiles("D:\\MyFolder");

foreach (var file in files)

¢ Console.WriteLine(files);

}

Mﬁs&&’lb dl.b Mﬁﬁ) O:JJTQ:MU-\? \ARK

359) Comas |y gy SO S5 15 slo 4ty Ced 055 0 AQ 0S @ 5a) GetDirectories yiws dbws
var subDirectories = Directory.GetDirectories("D:\\MyFolder");

foreach (var directory in subDirectories)

¢ Console.WriteLine(directory);

}

ol 3 iy G sla iy 5 AV WS €50
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static void Main(string[] args)

{
printfileInDir(@"c:\test\...");
}
private static void printfileInDir(string v)
{
var dir=Directory.GetDirectories(v);
printfile(v);
foreach(var d in dir )
printfileInDir(d);
}
private static void printfile(string v)
{
var files =Directory.GetFiles(v);
foreach(var f in files)System.Console.WriteLine(f);
}

ol 53 by slo b6 oL AN S 650

oo ) S5 ol slo B ol il YN

wby ol Ghte VYA

static void Main(string[] args)

{
DirectoryIndex dirIdx = new DirectoryIndex(dir: @"C:\test\...");
dirIdx.CreatelIndex("*.cs");
while(true)
{

System.Console.Write(" "Query?);
string q = Console.ReadLine();
if (q == "exit")

break;

List<string> result = dirIdx.Query(q);
System.Console.WriteLine(" for found "Files + q);

foreach(var f in result)
System.Console.WriteLine(f) ;

b, slie tAY A0S &g
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DirectoryIndex Y.Y.\:

class DirectoryIndex

{
private string dir;
private Dictionary<string, List<string>> Index;
public DirectoryIndex(string dir)
{
this.dir = dir;
this.Index = new Dictionary<string, List<string>>();
}
}

DirectoryIndex :4+ oS 4 s}

rl.oi b oS € el string 3l e Jlis 5 string ulS Joli Index (oniSs ©
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CreateIndex Y.Y.\-.

internal void CreateIndex(string filter)

{
List<string> allFiles = new List<string>();
GetAllFiles(dir, filter, ref allFiles);
foreach(var file in allFiles)
{
AddToIndex(file);
}
}

CreateIndex :4) oS « 4o
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GetAllFailes

private void GetAllFiles(string subdir, string filter, ref List<string> allFiles)

{
var files = Directory.GetFiles(subdir, filter);
foreach(var file in files)
allFiles.Add(file);
foreach(var d in Directory.GetDirectories(subdir))
GetAllFiles(d, filter, ref allFiles);
}

GetAllFailes :4Y oS < s
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private void AddToIndex(string file)

s > < v o % % < =
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{
string [] tokens =
File.ReadAllText(file).Split(' ', ',', '.', '(', ', "\n', '\r', ';');
foreach(var tok in uniqueTokens)
{
if (!string.IsNullOrWhiteSpace (tok))
{
if (!this.Index.ContainsKey(tok))
this.Index.Add(tok, new List<string>());
this.Index[tok].Add(file);
}
}
}

AddTolndex :4Y 5§ <

public List<string> Query(string q)

{
if (this.Index.ContainsKey(q))
return this.Index[q];
return new List<string>();
}

Query :4Y oS &5

Query ¥Y.Y.\-
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static void Main(stringl[] args)

{
Table t = new Table(rows: 10, cols: 8);
t.Playerl = new Player(row: 2, col: 3, table: t);
t.Player2 = new Player(row: 8, col: 5, table: t);
t.Print();

}

program.cs s 4| uS :40 oS < s

s table sla U 51 ) A0 0 6508 bt 315 b (6 amio (G5l 4t (sl skie nl @
bl sgin s b ullS ool 51 G 0 o 5 oS o0 o0l print Jio oSG o J51s slo 552 5 player
.r:.SL;o 6)’\...4 aJL:;

64‘?’;3(’:069\) .}J}JSTabledulgdjj new Table C«A.m..é)b

|, Generate type ‘table’ -> Genarate class ‘table’ in new file

S o Pl
L35 <> Player 5 Table sl oMS' G s o ¢ 5 Player sl | Jolhe e

6})0:@6‘}3 .,\.&L*uw:sd\iwl.; ‘%)L:w); Lbdﬁ\)}ﬂnru\w‘)l@ Table.cs ,»
(2> #5235 Cols « Rows ¢ Iy b QTF...:\ 955 FY «81u> cols « rows

bols (5l o0 b e Ol 4 b SIS a9 5 T 5L 5 amio les gl
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internal class Table

{
public int Rows;
public int Cols;
private char[,] Board;
public Table(int rows, int cols)
{
this.Rows = rows;
this.Cols = cols;
this.Board = new char[rows, cols];
}
}

Table U8 :45 oS & 50
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enum CellType
{
Empty, Wall, Player

Table WS ;5 enum ;3 sslin] :4Y uS € 5

25 (5 »3litl char gl 4 CellType 515> L3 .S s Jb>

private void FillBoard(CellType empty)
{
for(int i=0; i<Rows; i++)
for(int j=0; j<Cols; j++)
Board[i,j] = CellType.Empty;~"I
}

Table VS s FillBoard s :9A S & 503
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private void MakeWalls()

{
for(int i=0; i<Rows; i++)
{
Board[i, 0] = CellType.Wall;
Board[i, Cols-1] = CellType.Wall;
}
for(int i=0; i<Cols; i++)
{
Board[0, i] = CellType.Wall;
Board[Rows-1, i] = CellType.Wall;
}
}

Table (.S ;5 MakeWalls 3520 144 uS & o3

sl Sl 39 3l ko o sl S ¢ 5

public Player Player2 ; public Player Playerl
V“‘s@ s ,25 Table WS 53 1 oS50 o
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internal class Player

{

public int Row;
public int Col;

private Table Table;
public Player(int row, int col, Table table)

{
this.Table = table;
if (row < table.Rows && col < table.Cols)
{
this.Row = row;
this.Col = col;
}
else
Console.WriteLine("Error");
}

player (WS : Y+ ¢ 08 @50

) >

45 Cols « Rows sl & 1L ‘ﬁsb,u;_»\ table.Cols 4 table.Rows ;| r:u\}d S ol gl
w3l s BB S ol 5l 2 s b ol Jlaie Ll .s3 Cy 5 Public &y50 4 Table (uUS

oS on i V) oS s e |y b 0Tl

) public int Rows {get; private set;}
Y public int Cols {get; private set;}

Table US55 G 5 &8 1) ¢ ) WS G50

S oo 5 Zeww 5 ZS Table (US55 oS3k 2 sl 5 il (o0 093 6 i > 4 V-

private Player _Playerl;

\
i
v public Player Playerl
v g
° get { return _Playerl; }
5 set {
v this._Playerl = value;
A Board[value.Row, value.Col] = CellType.Player;
4 }
}

Table WS ;s Player gl p G 5 &8 i yas 1)+ Y oS €50
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public void Print()

{
Console.Clear();
PrintFirstLine();
for (int i =0; i<Rows; i++)
{
Console.Write(i + " ");
for (int j=0; j<Cols; j++)
PrintCell(i,j);
Console.WriteLine();
}
}

Table WS ;5 Print a5 )+ ¥ uS & s

Iy JgucS lade launch.json G 55 olgae ¢ Jlaos JU St 55 555 oS 29,5 Sioled s
by s Jle 5 JU ST 6 JsucS JU ol 5110 Y wlin

{} launchjson ®

{} launchjson
i
{

“version”
“configurations
(

{
yunch (console)™

rnalTerminal™

ommand : pickProce

externalTerminal :).\\ JS&

F“S@ 3l sl Vo ¥ uS w0 w5l o | PrintFirstLine s s
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private void PrintFirstLine()

{
Console.Write(" ");
for (int i = 0; i < Cols; i++)
Console.Write(i + " ");
Console.WriteLine();

}

Table ,.MS s PrintFirstLine ssw : )+ ¥ uS & 5

s oo )00 S L35 JSE 4 55 1, PrintCell s 5

private void PrintCell(int i, int j)
{
CellType ct = Boardl[i,jl;
switch(ct)
{
case CellType.Empty:
Console.Write('-');
break;

case CellType.Player:

int playerNumber = GetPlayer(i, j);
Console.Write(playerNumber) ;

break;

case CellType.Wall:
Console.Write('w');
break;

}

Console.Write(' ');

Table WS 5 PrintCell 55w :\+0 uS & 50

:r:.u.i);u_«x} Cygo @ 30 ‘J QTAScrﬂajfo;U:\..o‘ GetPlayerrbgdﬁs ;32.»:)’\ S g0 CJ:"ﬁ



VA s ol il 4 L)) s

private int GetPlayer(int r, int c)

{

int playerNumber = -1;

if (Playerl.Col == c && Playerl.Row == r)
playerNumber = 1;

else if (Player2.Col == c && Player2.Row == r)
playerNumber = 2;

else

Console.WriteLine ("ERROR") ;

return playerNumber;

Table (.S ;5 GetPlayer s 5 1)+ % uS 50l
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private void PrintCell(int i, int j)

{

var color = Console.ForegroundColor;
CellType ct = Boardl[i,j];
switch(ct)
{
case CellType.Empty:
Console.ForegroundColor = ConsoleColor.Green;
Console.Write('-"');
break;

case CellType.Player:
Console.ForegroundColor = ConsoleColor.Red;
int playerNumber = GetPlayer(i, j);
Console.Write(playerNumber) ;
break;

case CellType.Wall:
Console.ForegroundColor = ConsoleColor.Yellow;
Console.Write('w');
break;

case CellType.Visiting:
Console.ForegroundColor = ConsoleColor.Cyan;
Console.Write('o');
break;
}
Console.Write(' ');
Console.ForegroundColor = color;

Table US55 Print ssie s 1) oY oS 50
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Vector v = new Vector(row: 1, col: 1);

while ('q' != Console.ReadKey() .KeyChar)

{
t.Playerl.Move(v);
}

Vector (oS 51 sslind 1V oA oS €50

s 5Lad 55508 695 531 ) WS K L8 B 08 aBga | 46, Console.ReadKey() s
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internal void Move(Vector v)

{
this.Row += v.row;
this.Col += v.col;
Table.Update() ;

}

Player _3S ;s Move sse 1)+ oS €50

Gsad 3 Ol B adl snd i 8 SGhl Sogo 4wl 58y WS s Col ¢ Row S uiS 4> 5
S el b ol 5114 08

:F‘S@’ il sl VYV o uSases 3slas Table US55 3 |, Table.Update 55 Y-

public void Update()
{
for(int i=1; i<Rows-1; i++)
for(int j=1; j<Cols-1; j++)
{
if ((Playerl.Row == i && Player1.Col == j) ||
(Player2.Row == i && Player2.Col == j) )
Board[i,j] = CellType.Player;
else
Board[i,j] = CellType.Empty;

Table ,.\S ;5> Update 35 : 1)+ oS & 50
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while ('q' != Console.ReadKey() .KeyChar)
{

t.Playerl.Move(v);

v.Negate() ;

t.Player2.Move(v);

t.Print();

Program.cs y» Main .5 1\ V) oS € e
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public void Negate()
{
row
col

-1 * row;
-1 x col;

Vector W ;5 Negate s5 :V\Y oS @503

ST OLEI 6 S sl oIS il sl e b o 5 0 0ol (05 S5l o Vo
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public void BFSVisit(int i, int j)

{
Queue<Vector> toVisit = new Queue<Vector>();
toVisit.Enqueue(new Vector(i, j));
while (toVisit.Count != 0)
{
var v = toVisit.Dequeue();
Board[v.row, v.col]l = CellType.Visiting;
foreach(Vector n in GetNeighbors(v))
{
if (Board[n.row, n.col] != CellType.Visiting)
toVisit.Enqueue(n) ;
}
Print();
Console.ReadKey () ;
}
}

Table S ;5 BESVisit a5 : 1\ oS €50
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private List<Vector> GetNeighbors(Vector v)

{
List<Vector> neighbors= new List<Vector>();
if (v.row-1 > 0)
neighbors.Add (new Vector(v.row-1, v.col));
if (v.col-1 > 0)
neighbors.Add (new Vector(v.row, v.col-1));
if (v.row+l < Rows-1)
neighbors.Add (new Vector(v.row+l, v.col));
if (v.col+1l < Cols-1)
neighbors.Add (new Vector(v.row, v.col+1));
return neighbors;

}

Table WS ;5> GetNeighbors s 11\ ¥ a8 4 5e
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case CellType.Visiting:
Console.ForegroundColor = ConsoleColor.Cyan;
Console.Write('o');
break;
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static void Main(string[] args)

{

}

Queue<string> myQ = new Queue<string>();
myQ.Enqueue ("Roohandeh") ;

myQ.Enqueue ("Yaghini");

myQ.Enqueue ("Shahibzadeh") ;

LetGo(myQ) ;

myQ.Enqueue ("Azari");

myQ.Enqueue ("Behkam") ;

while (myQ.Count > 0)
LetGo(myQ) ;

private static void LetGo(Queue<string> myQ)

string person = myQ.Dequeue();
Console.WriteLine(person) ;
Console.ReadKey() ;

s 53 55 e S5 sp Ja 1115 S 50

5h oo ol as aad 3y S pde sl (03,5 Dequeue sU o bl a4 50 o lailes

= | CA\Program Files\dotnet\dotnet.exe

myQ. Enqueue(’ I Roohandeh
myQ.Enqueue(’ Yaghini

myQ.Enqueue( “shahib 7 R
LetGo(myQ); Shahibzadeh

myQ.Enqueue(” R Azari
myQ. Enqueue(”’ ; Behkam

while (myQ.Count > @)
f

L
LetGo(myQ) ;

1
J
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[queue] sl 58 (5 wmns 5o 1 S8y Sl iy Sl wils o i 5500 )
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import queue

q = queue.Queue()
q.put (1)

x = q.getO
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Sowl VY

Sz Sl 1 NNY

quene ¢ 5 53,5 4 paxio slo (S b Sl G ol (ip S 0l5 0 S5k

Zwl First in Last out Kl 3 First in first out «cio b 58S -l Oslis b

Sl 5 bl syt il adyl 35 0los wesin Quetie sl sl S sxz o S e ol @
ssen o don 53 Coptin sy Jsl S sl 1S

Sos DS (55 S LS o3 S IS8 ol & s S a5 S @ DS andd iy 28li8 sl

13}4.'.:» “&2’.)’5 M}iﬂi‘ csharp BL) Sl
using System.Collections.Generic;

public class Program

{
static void Main(string[] args)
{
Stack<string> stack = new Stack<string>();
}
}

Sl o US i ya5 1V VY oS s

call stack Y.\.\Y

5,558 5 saae olis wlead Slsx1d Cs5 o S b aie call stack Cuwad s (93,8 Slos rli;m
sl Sl wsle s o
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using System;

namespace c16

{
class Program
{
static void Main(string[] args)
{
MethodA () ;
}
static void MethodA()
{
Console.WriteLine(Before" A:
MethodB() ;
Console.WriteLine (After" A:
}
static void MethodB()
{
Console.WriteLine(Before" B:
MethodC() ;
Console.WriteLine (After" B:
}
static void MethodC()
{
Console.WriteLine(C" "In);
}
¥
}

call stack

STACKS-OBJECTS

S o5 oS G ol 4

"In);

"In);

"In);

"In);

ARV RPN

Lo 0l 3L e 456‘:\»)' B s XS] (KW )ip Ko 3 Png S L 4563\»)‘ WJbe w‘JQ

o 050 40l B st s aon 51 sl a5in 5L e 51 31 S g o (ol 4 3151 s 4

:Cﬁd‘gbiyﬁ Cﬁ\4?4”bifﬁﬂ‘tf?ﬁf; A}i b?\

In A:Before
In B before
In C:

In B after

In C after
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 CALL STACK PAUSED ON STEP
16.d111c16.Program.MethodC() Line 27 Program.cs
c16.d11!c16.Program.MethodB() Line 21 21:13

¢16.d11!c16.Program.MethodA() Line 14

16.d11!c16.Program.Main(string[] args) Line 9

call stack :V.\Y JS&

@\}'}\Jé.x:.ow,ﬂ«frgﬁw(]all stack Camd 55 ol p opl Lo 4 Lo 03 S Sos &y 50 o
ol 51,8 a1 3 YL us
5 e e eplesh Ko S g0y S 4 S ple Sl Widscaiey (o VY gl 53 S b les

Shaad Slysl3 e 65y S @

stack’s API Y.\.\Y
¢l S cwl ola dbauly 5k .ol Application Programing Interface caixe API
IS O slee it 3L ol slo e 3l aslined plon @Bl cend sad i s (g 5 VS

i oo ot
LJ»AL& (PRGN A LS;J'.'JK) R s S APIJJ
push() e
pop() *
R Oi)',T stack.pop() 5 8 o Ll Sl YU a3 4 1y gl osls stack.push() :8\3)5
155 o Ly ol 5 058 o B> Sl 311 asls o5 WL

1S 4o 5 S Ssad ol 4 (0D a5 S s
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using System;
using System.Collections.Generic;
class program

{
static void Main(string[] args)
{
Stack<string> stack = new Stack<string>();
stack.Push("Main");
stack.Push("MethodA");
stack.Push("MethodB") ;
stack.Push("MethodC");
while (stack.Count > 0)
Console.WriteLine(stack.Pop());
}
}
AN S G0
MethodC
MethodB
MethodA
Main

stack.pop() Jsws ords bl oLl Sl cunle 4 Soue Sl Cwd 3 S 5b ol
65}\.\3‘4{4@1}&\):} '.\.S@ ‘:.)L?ﬁ'”\-’;@)’ ‘) QTMJ" d}\ﬁ ¢ Bl &n‘)\ \) asls wf‘
sy ol Lasl g4 B S a1l s ol cuif 4 (S
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1l Sl 6,558 w SesS sl e s Lud}‘ﬁ}z‘ﬁ Cnyds A als Gaseis gl oS &gl

program class Program
private static bool IsBalanced(string s)

{
Stack<char> stack = new Stack<char>();
foreach(char ¢ in s)
{
if (c="'C" Il c=="[")
stack.Push(c);
if (c==")" |l c=="1")
if ( !stack.TryPop(out char top) || !IsCompatible(c, top))
return false;
}
return stack.Count == 0;
}
private static bool IsCompatible(char c, char t)
{
(c==")" & t == "'(")
I (c=="1"& t =="0[")) ;
}
static void Main(string[] args)
{
string a = )]" (a+c) / (a+b) * (a-b) [( * "(a+b);
string b = )" (a+c) / (atb) * (a-b) ( * "(a+b;
Console.WriteLine(IsBalanced(a));
Console.WriteLine(IsBalanced(b));
}
}

C?:ué Liﬂ&fjﬁ[ﬁ :\Y. 454{yg

e dld

True

False

Gln o S ol Coanl 55 plas 5 (Cl e b sl sl S 5b Hles b (6,138 50,5 5o
S n e Kol S 6 IS8 lon @ 355 3piae e 35 o 51 3T 58 e 5L awn 51 gl
(S push 1, o1 ) sams 15 Sl b 5 YU s 1 oF 58 5L 350 )
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Xid g 93,8 S isCompatible() we 5 *TryPop() s S b sén s S 5
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wg\%}ﬁb_\ﬁw dans i sy s 5505 b |y Sl (g 0sls o 51 50 isCompatible() s

a3l e true e ol 5550 o

objects Y.\Y

s )XY

5 Ul 5 i il 061as ] 5 08 3wl S oS0 615 o iz b olas
£5 2l S elenly b S s osai (2l S ol Spy by b e palsy &
rsle s ple sl i (6 G 0l Gopa 4 sle Sy 2 oslle (o

ol Qg kS o H,me 1rEquals() , Tostring(),GetType() , GEtHashCode
Gt St ol o s oo 8 i 1551 o sl L
Sant iy oo 5b 4 Object M Suespion it ple sk 4 o (o8 slle L8 (o s
b St o By s eVl slo winy b (S Jolt Stz (8 G Dppo ¢ L, 0l 05 (0
Sl Object § 5 S (S5 4 S g0
el sgzm 5 5 s ¢ Sl (sla (S ol i j5b ool 0l

csharp s CSoul iy,

public class Program

{

Object obj;

obj = new Object();
}

‘*J"):' &“\}‘bnb .xi‘):j;\julu\ S yd C)TJ*'J'J‘J a.\sb‘fx I L oasls b S5 g0 Sl s sls 45(:1)?’)"‘:“@\*
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overriding Y.Y.\Y

VS 53 S ple e il S Gloy kS a5 )| O RS- Py | PO
ey S 3z Ols € Saso 4 ols il (6,55 32 |y Wl s iy 5 ages g 4 S
.r.pﬁ override \).A:AQTCELEJ\@‘F.MJ::A:\J QT;J@lS,rleﬁ oo b ] 5

:w'}.ﬂge b § 55 aw 03,5 override b aud> ol 5o

equals() *
Tostring() *

GetHashCode() *

equals Y.Y.\Y
bl s 5 55 oS Sy gole Sl s o) ESoul LS s s G5 5 pds &6 < Equal g
13,5 53l 1y 33 0T a3l 1y b o reference b 8o, Lal o Wasl 4 sl axils ol uysl

.Jﬂb,§7Q£ b Jalﬁ<ﬂdjn Cfb O g0 Cﬁ‘JTL BLIE)

static void main

{
Student s = new Student(name: "Ali", id:98521231);

Student sl = new Student(name: "Zahra", id:77521231);
Student s2 = new Student(name: "Ali", id:98521231);
s3 = s;

Console.WriteLine(s.Equals(s3))
Console.WriteLine(s.Equals(s1));
Console.WriteLine(s.Equals(s2))
}

Equals :\YY a5 650

s (5 o godiils oyled r\.’: sl Lsfj.“:j L sl oS K student (JLes ol s
a3l oo true, false, false &S ashd ol glpoud Ol lds .ol
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student: (W

internal class Student

{
private string name;
private int id;
public Student(string name, int id)
{
this.name = name;
this.id = id;
}
public override bool Equals(object obj)
{
if (! (obj is Student))
return false;

Student other = (Student) obj ;
Student other = obj as Student;

return this.Id == other.Id ;
}

Equals :\YY oS € 5e

Gl D0 53 5 0l S false 1y of o5 sgel 23l Lo (o3 ST S s S iy o5 Lo a3 o
& ol S e sl ol b (s ol S5 cosloss saal (il IS IB & 1) (o8 ooy 3380

\YY Jscwl-g ‘Lﬁw‘qﬁﬁ“&:})}-&)) A5L true J"mw\

S oo ol true, false, true Sjsow
Lols 3523 515 ol sl 35 570 1 o
nullrefer- ¢ 5l bl (og null &y 50 s ‘r:"“}%-‘ S WS @ (5 039l LB 4 Sjpo s
S oo b, ence exception
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public override bool Equals(object obj)

{

if ((obj is Student))

return this.Id == (obj as Student).Id && this.Name == (obj as Student).Name;

if ((obj is string))
return this.Name == (obj as string);

if ((obj is int))
return this.Id == (int) obj;

return false;

}
Equals 1YY a5 650

g5 bt ol obj as (L..) o2y Syso sk o0 VYT oS G50 55 & 45k olen
58 oo B gie aoliy il null 816 gh5b 4 3,80 S g3 sid s o>
AWl 2 S (Sas 0l o0 S (e sl (23 5 x5 elez g s b3 s S 5k ples
Sl obj as int 3l olg oo int gl €dl) S alio sosue b o s wdy L) ogai
b s B 1 0Tl e eed & s WS e 515 <ol struct Lokl gyl S
(5 cast
il 25 Sogo 48 Job \YY WS h508 S50 4 Equals g5 S5 i b

public static void main

{

Student s = new Student(name: "Ali", id:98521231);
Student s1 = new Student(name: "Zahra", id:77521231);

//

Console.WriteLine(s.Equals(s1));
Console.WriteLine(s.Equals(s2));
Console.WriteLine(s.Equals(98521231));
Console.WriteLine(s.Equals("A1i"));
Console.WriteLine(s.Equals("Zahra"));
Console.WriteLine(s.Equals(98989898)) ;

}

Equals :1Y0 a5 €505
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false, true, true, true, false, false

tostring Y.Y.\Y

Jle sl S Ol 9,0 6wl Syse 4 |y Object Wls e oLd i Dyso 4 ale ol

static void Main(string[] args)
{

object obj = new object();
Console.WriteLine(obj);

}
ToString :\Y% 48 & 55

o ol 5,58 ek b ol oo kS 0 2 |y System.object (o 1>l Sygo 55wl ol
Ols oo 1y o ol Yo 5 S 6> (g 4y 4 Jous ToString wie Sls>3 L1y Lo uAlStjsj\s,i
5,8 override [VYY ] ssel S2sls S s

public override string ToString() => E:{this.ld}” "{this.Name};

ToString : \YV a8 & 5e

main: L s

static void Main(stringl[] args)

{

student stu = new student("Ali", 98532445);
Console.Writeline(stu);

string s = stu.ToString();
Console.WriteLine(s)

}
Equals :\YA oS &30
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Ali :98532445

33 lz

GetHashCode 0.Y.\Y

S el (622505 )3 o8 L object Sl ealss o S Zel 5L (512 GetHashCode ..

ol 85 SG B 53 033 il Lo 53 S el ol 03V Lok g0 i (gl (g S0
25l (g5l QY (355 D50 s 5 Wb S
0 s ol 5 Wsd e gl by - L Equals s GetHashcode kw Vsarn (s cpd 4
S sl 120 53 S ol e ol GMS § 5551 s a5 51 0l

r.afge override [\YY ] )}Jui&‘: oW sl 1y e ol Jls 6l

public override int GetHashCode ()

{

return this.Id.GetHashCode() ~ this.Name.GetHashCode();
}

getHashCode :\ Y4 .S & 50

QT:}:J QL&SLJA@)@:J\:L;ULJ@(U O’jfx‘j&)fajbsr:"’;b‘sﬂﬁj Equals.\:ﬁ);
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Jle sl

static void main()

{

Dictionary<Student,List<int>> students=new Dictionary<Student,List<int>>();
Student ali = new Student(name:"Ali", id:98521231);

Student zahra = new Student(name: "Zahra'", id:77521231);

students.Add(ali, new List<double>());

students.Add(zahra, new List<double>());

students[ali].Add(19);
students[zahra] .Add(18);

Console.WriteLine(students[ali])
Console.WriteLine(students[zahral)

I
getHashCode() :\V+ o8 &30

ol s esli) WS ol e @

5y 0lal LIS pl Ggal 23ls US55 GetHashCode opiss 5l 3 & 590 s
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class Test

{
int *pN;
public:
Test(int n)
: pN(new int[n])
{
cout << pN=" of size ,Constructor Test "In << n << endl;
}
~Test ()
{
cout << pN" of address ,Destructor "In << pN << endl;
delete[] pN;
}
18
void MethodForStackAllocDemo ()
{
Test a(5);
}
Test *MethodForHeapAllocDemo ()
{
Test *pTest = new Test(6);
return pTest;
}

CHt s WS VYWY WS 50

<>Liempty constructor olse 4 ws e i85 05 x50 4 ) W constructor 3| Sl e s

NEJg

Test O {}
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~Test O{}

CH+ LS AYY WS w50
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3 aslinal @5k Sl L LS 5l swarobject o cale s Sl g Lle €5 ol

. ‘M..,L, <ibreturn value plse 4 1y & QT,:;:,,? r:;al)bg 45\.3J\>new

o & cpl ad wals> 035 s scope,» oL s 558 s wsbsud i msStackg sy o5 <SS S
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if (true)
{
Test b(15);
cout << statement" If "in << endl;

C++ \YF WS Gge

tamled 45 5 e 4 oS i | 0T Ll 51 ey b asl sas i s Heapisss o5 5

int main()

{

Test *pTest = MethodForHeapAllocDemo() ;
delete pTest;

}

CH+ VYO oS aisa
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class Test

{
public int N {get; set;}
public Test(int n)
{
N = n;
Console.Write(E,“"{N});
~Test ()
{
Console.WriteLine(E{N}" finalizer "In);
}
}
Cd WS VYE S s
Kol 550 O s 53 ) O+ 0L Lo 558 s wlin
~Test ()
{
Console.WriteLine(E{N}" finalizer "In);
}

BERUCHEIERR SRV

: c?r::§4?;; OIS el & b b\>j§r¢mb}-cQLwaskg S @ by Yol



v o 4 < —

VYO

) S o sata g sl e o5 Struct gl bypYlb

DESTRUCTOR .V a.l>
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255 508 bl oVl

Struct Y.\Y¥

struct in cpp \.Y.\¥

St osb 4 b WS gl s oTosﬁPrivatej Public js oL ool 53 WL b &8l & plas

struct Test
{
1§

struct Test

{
int a;
int b;
int c;
}

Ceol Public (53 i ssb 4 oS aul 1521y Private (2,8

Sl G yas VYA oS s

struct in csharp Y.Y.\¥

51 Sglize 5l el s b LASTL b 81l

xIReference Typels S sValue Type Sstruct
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1. Value Type

2. Reference Type
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public class Circle
{
//some property
}
void Test(int param)
{
Circle c;
¢ = new Circle(param);

}

€90 25 :\ ¥ Csharp

bl Sil G s e SIS s e Byl FY DL sl Jae e w8 28

Jls S L 3y om edl oo ke FY Jhaia b 5 353 ga sols oLl 5 (int o3V lsl ¢ )
S by &5 (sl 8 Sl Sz (B u5lasl 4 S bl 51 (6,500 Sih ¢ copls ke i a5 b3 s
o 5o 8le oa (B sl (oo shaie g Lol sy o ssls ol auty 51 (adlo ol 3 38,
o ol sl om ol ity Sl o ls et S0 gl S SIS w51l aliblo 51 s ankas S ¢
b ¢l ey 3l ol b S o 25 sl 5581208 a5 on bl mew (sl walS S Sl 8
Condy pl VAT gl a5h (o0 053 € it g3 0l (o8 cpl & 38y S oS ol 52 SH

s oo olas |y
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e

void Method(int param) int param

.
CGircle c;
c = new Circle(param); Circle c

bbb e eSS vl bepl s e

g g s iy 53 eh 4 i) Ll Cad (e e o g3 s 2 42 81 LY
Ll new gyl ¢ s cus bl S s JRC It |

sl s 3wl e B S o by |, OutOfMemoryException

e

(C /[ C 4 a5 Cupne s ols oBas aang wsb) Buas anns 5l 5w 512
C / C 44 5 sy o0 55 4 cuxe il s value type s reference type oWl
LT 8 5,8 on ot 28 (g 03liial o6 T 51 48 (6 s 5 ¢ Sim ol ) ol G et ¢
2l g ke gl Ol s S o S0, by e by 5 b 1 ol ol 51 508 i
2 G0 S uS e jakie (S e i, ) ol § pwss by ol oo wile (managed)
Aol 2 SRS s ¢ S salinl b OF 31 6 g by gt g0 0,053 1S s ol o 5
[CLRviaC] .5 ls
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(shallow copy) =hw 5 V.Y

ol slade 5 48 i it olse & R o 5 STV oS Spa] w,S J 5s |y (s
Copyi & 1y i gugms 5 45 Vel int 0lse ¢ | Copyi b ¢ 0 it S1ams olas! ¥Y |,
yls SLsSS Slaie iy Copyi aul 5525 b (YY) 55l (o0 &5 1, 1l Lot Copyi ¢ s olazs]
Slade ST Copyi. ¢l S0 Ssb 51 sl Sl (K iyls oo &5 1y pslin ol 08l disl> Sl s

int i = 42; // declare and initialize %

int copyi = ij; /* copyi contains a copy of the data in i and,
both contain the wvalue 42 */

i++; /* incrementing i has no effect on copyi;

i now contains 43, but copyi still contains 42 */

Circle c = new Circle(42);
Circle refc = c;

€503 85 :VF) Csharp

bold S ol Oslite sl gl Wil (U ¢ 5 0lys 4 € it (Mol 50

€ oSS (aBly Jlake S wnzlpe opls e d K4 Wl e 0 aS e GVel ol G ol @

el (12l S plge & primen) Tefe b & 6 R0s suite ST il bl s oy 208 G ]

o s e o8 Ls Ll s 1 e sl ples 51 S K refe ¢ wns olansl refe 4 | ¢ 5 acS

5l o & ¢ 5 refe o 58] ETEY YIRSV I S| Y SRR PR S
[MicrosoftVisualCsStepbyStep]..s,!>
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int i

int i;
=
int copyi; int copyi

Circle c

Circle C;
c = new Circle(42);

Circle refc;
refc = c;

«.siéfu*é;l,ST’j G.si;fu*:;lf ‘U.\ f

G 53 35250 LBl Ol 4 s s Sl e ol 85 4 Lol (268 03 51 e value type
Jo el b S s 0Ll T4 s 5 55005 23] gor garbage collector b g eats €3l
S oLl value type <G 5l ) G0 4 b Wil (o050 s

KimSh VENE
£ 51) 0 e e 5 ¥Y L (value type <G cint g 5 51) 1 nite 55 ol s ¢ Jlo lge
S oo sl (2ol 1L ) (L) 58 G e

\ int i = 42;
i object o = ij;

€503 S :VFY Csharp

o Lot 0 J5ls iy ST sl S5 ety sa5 5 sl valtie type i bis 5 skilon

S 580 o 3 3gzge st b b ds aem Lol sgt a o bl ety 4 d, S Lal
sl paB S g 3lly Sk 4 1 Lt ol ool Wl e iy 50 0520 )l5e 4 385 0l
Sl gl o 51 bl 31 iy 0 Ol s S SaslS ol el ¢ 8 skl ol
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ww“‘f\)O‘L;‘:’W}-";SMWS&\’M@\Q\)icﬁ"’b*‘)‘m‘*@bs‘u’w‘
S5 oaged sk e €S boxing ¢ b Uiy 5l e S L 05 S Sl w ..m.sdof}?)\

s oo olas |y ass

int i = 42; int 1 boxing
object o = 1; "“"-:

object o

e

R AL N

e
& .:;.LbbﬁémiﬁO&ij‘b.bitl?ﬂ%)éafyj‘mc.\.:b:mi:?bi):ﬂ»ul.a\)‘m;‘

S aal g s it Lol e ¢ ams i 1) G (595 sl ST 85 en

SowSLT Y.NY

JLS@U_..»)J.: ASCA.N\GLQLU.J‘ .,\:.Sa:\.aj...:\da.ws)\ .,\va ol wst;w)\.\in Q:,jg:“;«gd\,;
50 Bl L L 5 e .Ca..a\w\@sw%j‘&gﬁ:&}lgz{}l&”)":J}A&”&J;J‘is

S e S o el s
int i = 42;

object o = i; // bozes
i = (int)o; //umbozes

03,5 ekt oS 5 int g 5 b S50 o o sie hlalS ool G b Ly Sl 36

°JL2‘L5.£?4?4“)" QLAJJ) 8\3J.> 45..\-5‘;.0))! lS.x.Su,o J:J}S ‘)6JSJ1:»L_¢.A\st~4.L>J4).> Jﬂ‘
Q\.\gw"3)\.”)\.&\intsgu”‘tgo.\gjf@w@ssw:w‘qhﬁ&\gdﬁﬁﬂﬁ\fdw 3yls
Cllle s aen 50,8 5, Lalsad SUint G & Ldly S w8 o1 L ol @l 5 S S L
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o 58 T s 51 1 sl JhLalS b sas a5 oS 5 w50 oo 3ge S ¢ a5l Sl

o300 ¢ InvalidCastException ¢pigmS) &so opl s 05 548 o0 (S5 1

Q?JJL& o 29 b Nullable Y. \f

5o by null Jlade w15 e value type G s - a9 58 4 b ol i3, (235de (61, null 5l
Pold o 3 sd gy s Lol by 3 €558 (e Eeb i = nullint Jle gl )l K sg>
oLzl type value ,xie G o |y null Hlade was oo o3>l S w30l 3,2 nullable gl Y as
b cl g5 S5 0l s €4S Nullable<t> &)le 51 sslizal b | nullable § 5 G asls (oa Lot sl

P S iy e

Nullable<int> i = null;

nulllado 015 g0 Cenl 353 55550 8 5 (ghasls (g 239000 SLls Sl 2 05Me nullable ¢ 5 S

B -YVFYFAYPSA o ool w15 0 &S0l 3 0 5We Nullable<int> Jls gl w3)ls &8 555 s b

! €505 Nullable ¢ |5l .Ss 255 595 55 55 1) null e wil5 g0 3ls K535 55 1) YYFYFAYSFY
X System.Nullable<T> kL. 5

s e o gl Nullable<T> > « long$ 5 intS JS& o 9 Shee 31 wilsin
¢ awle osliu! Nullable

int? i = null;
double? D = null;
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8o S s ) s i, b i sle e

int? i = null;
int j = 99;

uaLA:.;\L;w&sﬁﬁa.J%g\)nullablex;:n&._..\::.\,swsL&«S.\fzbmm?}:.\flg

g Sl 5 S Jla s s T glaniie il @ 25 b plaly s
j=1; //ilegall
:;J‘Abubjﬁd;\ijdb:ﬁjgj@‘@aod"w&x (]

i=3j; //legall
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\FAAN/YY = IS5 el

Sz exception  1.\O

exception Cuwd 3,5 o ol & 12 5 by r\i‘a’ by S ewl JKie b > o5 exception
e 3 S s |y Jslace slo

Exception List

ol 4 sus sl 4 ST L) s < el 5555 8L s 63955 5 sus g3lans b L5 aali s Jla g
e 4150 €Xceplion b iy (8> €3,

public class Program
{
static void Main(string[] args){
string number = Console.ReadLine();
int count = int.Parse(number) ;
for (int i = 0; i < count; i++)
{
System.Console.WriteLine(i);

}
exception <G € yas 1 )PV S & 5al

\oF


https://www.completecsharptutorial.com/basic/complete-system-exception.php
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& exception unhandled &, Ls S 5 o3litu! handling error 55k 4 exception;!

exception,» \.ML, Y e Lol by aal wsls 3575 aaliys 5l cend g3 slax S aey o &
Sl 598 s g 5 e by o olis Lo w |y S sliis oW Jib o S by g5l
23 Wao)ysws o Sl @ 035 (3 51n 3 ZBlag Solo ol (5l g STy oS a8 | s (Sl

s e caady Sl5 o ol exception 4z 53505 b Sis 42 (int.Parsel]

exception x5, Y.\0

S by 5l end o sl Slalidl (Sl el pad crashy] S o i ol & sln
by 811y guS aabad (o) 5l wm e a5l Ty Ssh s ans 55 exception ! (Sas ol s
LS o sanlie 55 a8 50 & pghailen e o 15 catch SHb s sl ol 05 try 5s olbs 4

S oo oslial 051 Sib sy 5 5 5 48 (o et |y sl 58 cCatch sl 55515 05 Vsana

using System;

namespace ErrorHandlingApplication {
class DivNumbers {
int result;
DivNumbers () {
result = 0;}
public void division(int numl, int num2) {
try {
result = numl / num2;}
catch (DivideByZeroException e) {
Console.WriteLine({0}" caught: "Exception, e);}
finally {
Console.WriteLine({0}" "Result:, result);}
}
static void Main(string[] args) {
DivNumbers d = new DivNumbers();
d.division(25, 0);
Console.ReadKey() ;

exception <G s 1) ¥ oS & g

ST 5lams 500t try 3,05 laol (ouis crash b @ aali, i e+ YO sz YU uS dakad s
i S5 €).uS 0 ol |y DividedByZeroException ) 5 355 e catch syl ai axlge > |
(255 (oo o3lizul ol 5 DividedByZeroException s Sl
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Exception caught: System.DivideByZercException: Attempted to divide by zero.
at ErrorHandlingApplication.Divhumbers.division (System.Int32 numl, System.Int32 num2)
Result: @

Exception Zero By Divided :).10 JS&

ssls ¢ exception Sl 4 a5 g Ssb ol iS558 o >l finally Ssb o555 oS ol s
exception 4z Colg 53 bl el waS 50 1) LG Ls 1 W 55,5 o 121 (sl s throw L sl b
adS 5l et b 1y obsss sle exception wils oo Led w3l ais b sl il 4 wsl il

User Defined Exception .. j 3529 4 throw o3l

sl r.»\,f\ ol js Mo ol Loyl 15 &) g0 53 s i o5 exception WS 5 a8 s (Ja
Exception eSS o> iz bl &S558 4 5 .S 0 0, exception <G casl null j 5l
2395 00> 41,8

class Student

{
public void StudentName(string studentName){
if (studentName == null)
throw new InvalidStudentNameException(
Invalid!" "Name);
}
}
class InvalidStudentNameException : Exception
{
public string StudentName;
public InvalidCourseldException(string msg, string StudentName)
: base(msg)
{
this.StudentName = StudentName;
}
}

Exception Class :\ Y0 oS « 5
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class Program

{
static void Main(string[] args)
{
Student newStudent = null;
try
{
newStudent = new Student();
newStudent.StudentName = "James007";
ValidateStudent (newStudent) ;
}
catch(InvalidStudentNameException ex)
{
Console.WriteLine(ex.Message );
}
Console.ReadKey () ;
}
private static void ValidateStudent(Student std)
{
foreach (char c in std.StudentName)
{
if (std.StudentName == "0O")
throw new InvalidStudentNameException(std.StudentName) ;
}
}
}

user defined exception :\ ¥# .S 5o

258 0 oy exception <G il oo 707 SLIS gl L r....\ Sol b a9 b

Invalid Student Name: James008

exception invalid :Y.10 JS&

AJCVCSI R 1A

« int count = null Y .sws Nullable 55> 555> 4 bool s double 5 int Jie e, lns

doubleS$ L int§ W r‘su" »3lizu! nullable value types 5! s sl 22555 25 53]
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using System;
static void Main()

{
int? count = null;
do
{
try
{
Console.Write(" integer> "Input);
string countString = Console.ReadLine();
count = int.Parse(countString);
}
catch (OverflowException)
{
Console.WriteLine(again." Try integer. "Invalid);
}
}
while(count == null);
for (int i=0; i<count; i++)
Console.WriteLine(i);
}

throwing user defined exception :\ Y a8 « 5o

0 >

3 55 o Overflow exception 5yl 4 4444444444 Jio S5 slao sae Sosgys b
HResult .S o ol |y o> 2o oLy ol ol oLy G (51> exception ,» debug (Ko 48

55 57 5 G S35 5o 1y O Olsis 43k o0 exception ) S o

> VARIABLES

{Void ThrowOverflowOrFormatException(ParsingStatus, System.Typ..

PAUSED ON STEP

cs.dlllcs.Program.Main(string[] args) Line 22 Program.cs

exception message :Y. 10 K&




> > < v o 4 1 < =

V2N

EXCEPTIONS 10 4ul>

at System.Number.ThrowOverflowOrFormatException(ParsingStatus status, TypeCode type)\r\n
at System.Number.ParseInt32(ReadOnlySpan™1 value, NumberStyles styles, NumberFormatInfo infe)\r\n

Ft System.Int32.Parse(String s)\ri\n

at cs.Program.Main(String[] args) in c:\\git\\AP98992\\Tests\\cs\\Program.cs:1line 18"

Stack Trace :¥.\0 JS&

s oo olas 1y casl sl & ol s exception & b> 5 s 55 Stack Trace <,le

Yo ¥\

585 458, while b,s S sl b 5 ucS sslinul try 5 cateh 5l 55 do while Ssb (9,5 wils oo

using System;
static void Main()

sh e 48 S exception

eger> "Input) ;

= Console.ReadLine();

ountString);

Console.WriteLine(again." Try integer. "Invalid);

{
int? count = null;
do
{
try
{
Console.Write(" int
string countString
count = int.Parse(c
}
catch (OverflowException)
{
}
}
while(count == null);
for (int i=0; i<count; i++)
Console.WriteLine(i);
}

While

) Mbjl BE) .SJSMLG.L.:‘ g;lLo:?‘ ‘5&;

Do Example : ) YA uS &5

try/catch vs if/else  0.10

3575 035 Sz ¢l if 5 Ol elsefif sl 4 3150 (S 0

LI BN rl;a\ exception handling s, 53 b S oS &8s
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try/catch using exception IndezOutOfRange //
int[] array = new int[10] { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 };
int j = Convert.ToInt32(Console.ReadLine());

try
{
int i = array[jl;
}
catch (IndexOutOfRangeException)
{
Console.WriteLine(range" of out "Index);
}

if/else using ezception IndexOutOfRange //

int[] array = new int[10] { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 };
int j = Convert.ToInt32(Console.ReadLine());

if (array.Length > j && j > -1)

{
int i = array[j];
}
else
{
Console.WriteLine(range" of out "Index);
}

catch/try vs else/if :1¥4 .S €50

ol o (63l5n Wiw izl Laul 12 55 exception «al yaiie L-,Tr.d\ S S shilen S job o
LS‘J"LS‘J’ lf/ClSCJ‘ v)w "’)‘:UA bin‘ ‘JJ)} s k;ét} ﬁm Lo X% C)L’ b}& 6>L£ db)\
-Ces handling error 5 40l o crash 3 g, S5l g1, lagy) Ssgiin €6 50 0 ols b i G
K ey 6J5T@; 5 g aib s o try/catch 3l ssliul 5 exception <SG s S b
Gl S 5K €5 apd n 0y a4 iy ol S ul el o s LS ol 2ol
g;*:'\x gt Ll O-"-“TJfgj \bdk&;\d;ﬁwmjsdﬁtryg%lw; Scul Q:s‘ :JSA.?}SQT
try/catch 3 sslin) o5 e 558 Li> dalp (osle wigy 358 * s* catch ;s 5 a5k €ils 55
exception <SG 3 S b,y il o Culasls & ol s s & (5 mn (313 9LiS 5 Stack Trace 35>
$l» p2s osb 4 else/if BV, catch/try 5l esle 4 .uS' o &l Lo & USSR A FPIE SRCH R 9
sl oo ool Uas Céj

throwing using else/if #.\0

sl Uas (4,5 23 (s 5ol y5ds exception by 51 eslisl gl L S oS s 5 Jbs g5 @
SIS e Ll sl sz 3905 Sl s b S o> Gl rl:.;s\.\asd,:fﬂgw\:.awa w5

.C..AJA‘S‘]’J%L ¢r:.5g£“> ‘Jé}})‘}»}@}z&a‘bvu ¢Lbunjbja}ll$)a@\bﬁrbud\jﬁb
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return Cde 'ad wal3s & il bool C,;,'\.x:prmjf\ S 25 35 4 e string S
C«....a‘bb"_) rt.fci) S99 OLobL“ ‘J ubw&‘u&‘ajw‘u g M\)})}_}‘ (\JSLZ:S.s.waalse

private List<int> Coruses = new List<int>();
public string AddCourse(int courseId){

if (courseld < 100 || courseId >= 1000)

{

return Invalid!" Is ID "Course

}

Coruses.Add (courseld);

return null;

throwing exception using else/if and return :\0+ oS « 4o

private List<int> Coruses = new List<int>();
public void AddCourse(int courseId)

{
if (courseld < 100 || courseld >= 1000)
throw new InvalidCourseIdException
(E{courseld}" range: of out "courseld, courseld);
Coruses.Add (courseld);
}

throwing exception using exception throw :10) uS & s

Call Stack and Re-Throwing Exceptions V.\0

& (catch) &;W 9 :3:« & u_)bj.“: CXLE.A‘ L L: W ,ﬁbU¢ exception s.g ‘5:5} b)‘y G;Ji’ B
%515 41,8 stack call R sl Y s 45@\.&:.&.’;9 LGyl (re—throw)c).\,i ybﬁ b w3lo gl

S am 5 5 S Jle 58 b s ciyls exception handling s
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Throws exception —  Method where error occurred Lacking for
- appropriate

. ; handler

Forwards exception —| Method W":ﬂ'-';lﬂ:l exception

o Looking for
appropriate

Catches some _ | Method with an exception handler

other exception handler
main

call stack re-throwing exception :0.10 <&

e > exception < el ans oo ol |y Las b, 5500 5 stack bl gle Y VL a8
oV & Sl bl 5 05 ol 4 G 5l am el el ool 13 throw xe s ST .l 0 5525 %
@l aslsad O b, exception L ol 55 ST .08 o £ 320 o s b e  Sos Slo e b ol
exception 81 Ll 553l wnis 53 ol oLy Coal (Ko 5 a3 0 aals] 355 (sl 3le Ul &
Lgy omed 5ls3 w0l 5,8 513 throw 5l oS catche S5k o555 5 4iL sz handle L3 e s
Lgy 4 aely g adload Bk ks wen S5l b ams (oo o bl stack il s 5 ol e b
«S o handle 4b  else/if b catch/try Ssb o b uS wilss 31 a8y 53 s o aalsl 555 (53le
S o i s o a2 S

throw new exception L throw &l ANO

s oo olis stack trace S col exception b e e 55w ool saes S5les
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namespace cl1Ocs

{
class Student
{
private List<int> Coruses = new List<int>();
public static void RegisterStudent
(string name, int id, int[] courselds)
{
Student s = new Student(name, id);
foreach(var courseld in courselds)
{
try
{
s.AddCourse (courseld) ;
}
catch(CourseNotOfferedException ide)
{
throw;
}
}
}
public void AddCourse(int courseld)
{
if (courseld < 100 || courseId >= 1000)
throw new InvalidCourseIdException(
H{courseld}" range: of out "courseld, courseld);
EnsureCourseIlsOffered(courseld);
Coruses.Add(courseld);
}
void EnsureCourselsOffered(int courseId)
{
if (courseId > 500)
throw new CourseNotOfferedException(
Hsemester“ this offered not is "Course, courseld);
}
}

throw new exception vs throw :10Y uS & s

s b, CourseNotOfferedException gUa> il 0+ W courseld 51 YL asbi s 5o

SQ.WJT[.@ <SS Ll .ssd catch ol s s onl S0y o0 e o] t‘}w call stack > 5 355
s a3l «sls throw new exception ol s &S e |y s ol s >3 & Joe trace stack ;s
sae courseld 31 Yo =3 425 & Lo 5 5550 sl> ST Ll .ams o olis EnsureCourselsOffered
sl oo 3yls catch & 55> L8 wie sl 5)0y 55bss —usl suis throw new exception 5 wib Y«
SOl ol bams o aabsl s> gl walys 5 558 o throw oybss (il suis handle > S
olis AddCourse ix: 23,8 5565 o 5> Jsl & ol ples |y U gl 5525 4 Joxa stack trace

VN &
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Exceptions \.\?

5300 Error handling paioll del 6,85 b Exception s, b aaly 55 e sand>ss
e I, b Exception osls e wlo o) i

static void Main(string[] args)

{
Console.WriteLine(Before" - Main "In);
MethodA() ;
Console.WriteLine(After" - Main "In);
}

3350 535 o MethodA 6 ol s & Main AN gFCRAPI

\#%
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private static void MethodA()

{
Console.WriteLine(Before" - A "In);
MethodB() ;
Console.WriteLine(After" - A "In);
}

3550 835 o MethodB w6 of 13 & MethodA g :10¥ oS 650

private static void MethodB()

{
Console.WriteLine(Before" - B "In);
MethodCQ) ;
Console.WriteLine(After" - B "In);
}

33350 035 I MethodC w6 ol ;3 € MethodB &b 00 S 6

private static void MethodC()

{
Console.WriteLine(Before" - C "In);
MethodD() ;
Console.WriteLine(After" - C "In);
}

3550 335 o MethodD b of 53 < MethodC &6 1108 S €50

private static void MethodD()
{

Console.WriteLine(Before" - D "In);
Console.WriteLine(After" - D "In);

(&3l o)) 3 MethodD gl 1OV S 65

private static void MethodD()

{
Console.WriteLine(Before" - D "In);
throw new InvalidOperationException();
Console.WriteLine(After" - D "In);

}

O..i'..".._.S\ L MethodD 6\3 \OA .643}":‘

NF >
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In Main - Before
In A - Before
In B - Before
In C - Before
In D - Before
In D - After
In C - After
In B - After
In A - After
In Main : After

sle DI s Y el 29>

In
In
In
In
In

Main - Before
A - Before
B - Before
C - Before
D - Before

Sl aad B3I 1S MethodD b 4  Jb s 5Y sy (2>

40 i MethodD s V'W L 45 Exception gad Oy bl 4 ol s s o0 &5 skien

.:}iL;d b?\

static void Main(string[] args)

{

Console.WriteLine(Before" - Main "In);
try
{
MethodA() ;
}
catch

{

Console.WriteLine(Catch" - Main "In);

}

Console.WriteLine(After" - Main "In);

bz S| (try - catch) of 4 < Main g 108 oS €40

a5 maee Vo Main mb oo bas 4 denST ol QU 5l am Lol s aig o0 o skaien

Jj.i@ rLJ ‘ubﬁ K] .53...‘...:4:» ‘J}\ \Y r&hb)‘b) L catch JXL)\ Q.\.’l C)L’
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In Main - Before
In A - Before
In B - Before
In C - Before
In D - Before
In Main - Catch
In Main - After

Zload BLSI (try - catch) Main £b ¢ & Jb s :Y by 25>

private static void MethodB()
{
Console.WriteLine(Before" - B "In);
try
{
MethodC() ;
}
catch
{
Console.WriteLine(Catch" - B "In);
throw;
}
Console.WriteLine(After" - B "In);

‘Zbas Bl (try - catch) of 4 < MethodB g :V#+ oS 40

In Main - Before
In A - Before
In B - Before
In C - Before
In D - Before
In B - Catch
In Main - Catch
In Main - After

Zwhas Sl (try - catch) MethodB xl ¢  Jb 55 1wl (25>

3 e \e MethOdBcbrA;L}@M‘uMubﬁ)\m an‘);W(_SASJM
s VNV bl w5 S Db gy ST o kgs an
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private static void MethodB()

¢ Console.WriteLine(Before" - B "In);
try
{
MethodC() ;
Console.WriteLine(C" Calling After - B "In);
Zatch
{
Console.WriteLine(Catch" - B "In);
zinally
{
Console.WriteLine(Finally" - B "In);
Zonsole.WriteLine(After“ - B "In);
}
Zbas $L3 (finally) SW of &  MethodB g 15 oS 450
In Main - Before
In A - Before
In B - Before
In C - Before
In D - Before
In D - After
In C - After
In B - After Calling C
In B - Finally
In B - After
In A - After
In Main - After

MethodD s 5 .Cwshad 4ls! (finally) SW MethodB c;l: w S Jb s 0wl o>

QSAE;CJL>).g;ﬂkxijggtbgcfi¢w§\

@sise 2l G052 4 SW pl 5 25750 8 i oo fimally ol 4 (i S sl s o>
(wsanl s Ll SW ol o585 cateh St 81 S ol c2ls edl) e ans ) sl 4

Lt SWo oS (S return ) @S finally SW 455551 J3 b S oo Il g £

.A&Abbs
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A EXCEPTIONS & OPERATORS .15 a.ul>

In Main - Before
In A - Before
In B - Before

In C - Before
In D - Before
In B - Catch
In B - Finally
In B - After
In A - After

In Main - After

MethodD Js 5 cwhad L3 (finally) SY MethodB g ¢ & Jl 55 58 wby (2>
Gt Sy kS|

I R ) MethOdBc’brMJa‘;@O.i.;..S\ O gbﬁ)\.u.g %‘J)%@SJ}M

Yo rLﬁﬂjJ}iuﬁ L) g3le Cypo 0 4ol am

private static void MethodB()
{
Console.WriteLine(Before" - B "In);
try
{
MethodC() ;
Console.WriteLine(C" Calling After - B "In);
}
catch (OverflowException)

{
Console.WriteLine(Catch" - B "In);
}
finally
{
Console.WriteLine(Finally" - B "In);

}
Console.WriteLine(After" - B "In);
}

(OverflowException) ¢ 5 5! ;eS| b (catch) SW ol ;3 & MethodB BT S e
xS s catch

Connd s [stackify] buol @ as>l,e b aslse oo Ll b oy f,":" L ST SS
g sl Pols g o bS] &\y\ L Common .NET Exceptions
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In Main - Before

In A - Before

In B - Before

In C - Before

In D - Before

In B - Finally

In Main - Catch

In Main - After

g5 ) eS| Lid (catch) SW ol 55 & MethodB B8 S Jo s Y sl s

48 s catch (OverflowException)

33580 L2l Vs 5 sd o oy by SWo Sl S gt DB 5l i dics o slaien

2ssss VN s s finally SWs o)y an

private static void MethodB()

{

Console.WriteLine(Before" - B "In);
StreamReader reader = null;

try

{

reader = new StreamReader("in.txt");

string line = reader.ReadLine();

MethodC() ;

Console.WriteLine(C" Calling After - B "In);

}
catch (OverflowException)
{
Console.WriteLine(Catch" - B "In);
}
finally
{
reader.Dispose();
Console.WriteLine(Finally" - B "In);
}

Console.WriteLine(After" - B "In);

finally SW 5,5, 51 Jlo :V2Y 08 & 50

58 Dby St S 2> 520 Dispose s o sy il iebas Lol 5
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Indexers Y.\?

!‘“5 s (g s PANRCEIN oS @[] 5)eslil b ‘w\):‘,o Ol WM 1, Indexer iy, L

public <return type> this[<parameter type> index]
{

get{

// return the value from the specified index

3

set{

// set values at the specified index

}

b

Indexer oS :VFF oS €50

5t orienS) 4 sl mU B S a5 b Indexer (s 03 9ame 45 1L getter 1, L laiS 4> g

JRTppe S

class PBEntry

{
public PBEntry this[string name]

{
get
{

return Datal[name];

this.Data[name] = value;

Indexer 3l Jtao : 170 oS & 50l
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r:.Su.,J,:J:; b struct sl s, Indexerr:s\,;:.a b a5 0S ankd 45 &S ohslen

struct IntBits

{
public bool this[int index]
{
get
{
return (bits & (1 << index)) != 0;
}
set
{
if (value)
bits |= (1 << index);
else
bits &= ~(1 << index);
}
}
}

[sharp¥ + \Ymicrosoft] ©LS 51 €6,5 s 6505 oS axkd 1175 uS G50
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Operator Overloading
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Yy OVERLOADING OPERATOR

Operator Conversion \.\Y

implicit

public static operator implicit target-type(source-type v) { return value; }

explicit

public static operator explicit target-type(source-type v) { return value; }

(=S s ol 4 b source-Type (s> (o S Cal o5 saims o lis target-Type byl 5
o Gl JoiS 3l ey o MS 5 lais value

9355 (oo oolil Zos glesls 5%l ob g s S 08 Jias gl conversion operator
~45@&*?H‘?w5dﬁéﬁﬁ<gbL«:uﬂxlfj\u_:&ﬁ

explicit s implicit ylis ©
.@\Qaﬁcastﬁﬂmjﬁmrég.,.;;«gﬁ);w\ojw
constructor s , int ¢ ¢ 5 4ids 5 Zelo property g € by (WS Lo oy Jla
i Sy oy S w rﬂl »3,5 overload |, + 550l o) Js < 5,1 copy constructor <G
PSS g Olsys
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YYA OVERLOADING OPERATOR

class Time

{
private int h;
private int m;
public Time(int h, int m)
{
this.h = h;
this.m = m;
}
public Time(Time other)
{
this.h = other.h;
this.m = other.m;
}
public void AddTo(Time t)
{
int newValue = t.m + this.m;
this.m = newValue % 60;
this.h = t.h + this.h + (newValue / 60);
}
public static Time operator+(Time lhs, Time rhs)
{
Time t = new Time(lhs);
t.AddTo(rhs);
return t;
}
}

implicit V.\.\V

S Bl s Sos ol g ol Kl e s

Time t = new Time(12, 30);
Time t2 = new Time(1l, 0);
Time t3 = t + t2;

:J:;S«?)SJ:.) 4543 Y el Timew&ft}sj\ QLQ.:\.@ ”"3;’&)" o5 ty;ﬁ:ﬂb S s

Time t4 =t + 1;
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OVERLOADING OPERATOR

31V osls b 1 Time (IS g 55 51 sl G s Slona Lo §otn S cal ol 4 5l ]

VAP PV ;'.:;Snu:...,\ implicit 3! rs;\;@ Lr:\lSCo? int ¢ 5

public static Time operator+(Time lhs, Time rhs)

{

}

Time t = new Time(lhs);
t.AddTo(rhs);
return t;

public static implicit operator Time(int fromHour)

{

}

return new Time(fromHour, 0);

S 51 S gygl) 5l el b s 1S o Jous Time « |y int gl ol ¢ 5 implicit fucs

W‘}:ﬁ onl shesleal b ey rz.f@; - L |, Time ty)‘ ssls 93 r:.:\}S@ rjbﬁuzﬂjﬁ

r._...sc.o: = L I Timet}j‘d‘w‘aj int &yﬂ a:\;&f

string,float,... Jie 55 15 5,53 ¢l esls £5 2 esls oo b S olal byl s & jshilen o
Time « |, "hh:mm” JJB « b string r:.a\j'» = Jbe gl F..SJJ.\.J Time « - f

P Jle wsle oS s

Time t7 = "12:30";

- 05 Jas Time ¢ |, string gl osls ¢ 5 implicit 51 sslil b o &8

public static Time Parse(string time)

{

}

int colPos = time.Index0f(':');

string hour = time.Substring(0, colPos);

string minute = time.Substring(colPos+1);

return new Time(int.Parse(hour), int.Parse(minute));

public static implicit operator Time(string time) => Parse(time);
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A OVERLOADING OPERATOR

S a5 ) oS 4 pehe 0D S sl o

Time t8 = t7 + "1:30" + 4;

SEring 1yl 55 € Oypo ol 4 el § S (a JEVL WS Ul sy 25 VL 53 S s 4 25 L
e 355 50 ez KT L el Time ¢ S S osls ol s sad Jous Time & 712:307
35 o c.,?)ip Time (gl ssls ¢ 5 b 500 a5 Time & <l int 53 S¥

explicit Y.\.\V

.;ﬁwbamﬂ\m&ﬂmosﬁcast &y
TS e n Se

Time t9 = (Time) 5.0;

r;d‘j: o= r:“gdf"": Time f’y 4 lediws | double ty;\ ) sl V:h‘j’ & Jts Cﬁ‘ﬁ
: r..j sl explicit conversion ;|

public static explicit operator Time(double time)

{
int hour = (int) time;
int minute = (int) ((time - hour) * 60);
return new Time(hour, minute);

}

Pairs Operator Y.\Y

..\.J\:;@JJ bOOl}..\J}&dJLw a.s[:g C,..aa))lau.):’b Lb)jl'\jg‘ t}; UT’.‘
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AN OVERLOADING OPERATOR

=l = \LY.\V

S g ) Sy

public override bool Equals(object obj)
{

Time t = obj as Time;

if(t != null)

return t.h == this.h &% t.m == this.m;

return false;
}
public static bool operator == (Time lhs,Time rhs)
{

return !lhs.Equals(rhs);
}
public static bool operator !=(Time lhs,Time rhs)
{

return !lhs.Equals(rhs);
}
2525 . a»s » StackOverflowError Y4 &S Jy rf\ 38 g3luasly == = operator

¢4 b> Equals &b . 558 o0 lao 1) Lz s Equals las! € cul &ygo ol 4 YL oS a1
SN b3 5l opd o Lo VF e 5 VF L «L}w\j\www\TimewﬂSU}j\t
LS a iy bl 6 8en 5055 oo Lpl F s 5lss 5 o) dase 553 e 03 Lo Equals 5L of
ol S s G4 r:;SnLa.:...;\ ReferenceEquals 5| o315 IS ol 5 S5l sl
:F‘SWU‘“V” L |y yls reference

public static bool ReferenceEquals (object objA, object objB);

false &)go ool o 53 5 true il @ Jie object 53 51 Method cpl aiw (o0 S ) shiles

.JﬂajfL;{ﬁ
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YAY OVERLOADING OPERATOR

Parameters
obj A Object
obj B Object

returns
Boolean
true if objA is the same instance as objB or if both are null;

otherwise, false.

D 2 D05 4 ol e LW S el b Sllg g 5 b

public static bool operator ==(Time lhs, Time rhs)

{
if (! ReferenceEquals(lhs, null))
return lhs.Equals(rhs);
return false;
}

public static bool operator !=(Time lhs, Time rhs) => ! (lhs == rhs);

=<=and <> VY.Y.\V

taS g oS 4 uslg e Jle gl &S Gl < guas pair operator

public static bool operator <(Time lhs, Time rhs)

{
if (lhs.h == rhs.h)
return lhs.m < rhs.m;
return lhs.h < rhs.h;
}

aids aglio & plizels o il Dopo 55 5 @3S amlie @ b1y (o5 55 opl el Lol s
.ﬁﬂ%ﬂuﬁoLz

S S 53le ol 55 > bl e @S (55l 3lg i | s pair operator wb r:lﬁfﬂts)jbjlaﬁ

» b 1hs == ths b yr S gy ! (1hs < rhs) ;U,p«g\wTs?,;r:;\,:@

imﬂﬁ‘ﬁwm’@u—é@\JQTL%‘«JJM,SJJ\’ Ll ol 5,8 0 2
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public static bool operator >(Time lhs, Time rhs) =>
! (lhs < rhs) && lhs != rhs;

operators true/false Y.Y.\V

55 gn oalil By 6\X;.&:g,r:;5a)l.i\ true false 4?(*:5’\)3@6-**:’ pair operator !,
SL:A‘F.SJ\? r:\.h\)ﬁz.gds

if (t9)
t9 = t9 + 1;

Js ol & bl J>

public static bool operator true(Time t)

{

return t.h !'= 0 || t.m != 0;
}
public static bool operator false(Time t)
{

if (t)

return false;

return true;

}

true (il 25> asls Lis ple ol @:Q@L;\Sﬁsﬁdjb a3l Sosb 1 true s

'rz’b.)sdjl‘“’ ab‘.:.; OT&‘J:’(’“ ) falseJ}S‘Jg\Wjax .ub‘}}

[visualizationwebsite] [CLRS]
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public class Student

{
public string Name {get; private set;}
public int Id {get; private set;}
public double GPA {get; private set;}
public Student(string name, int id, double gpa)
{
this.Name = name;
this.Id = id;
this.GPA = gpa;
}
}

Student WS Ci,s5 VY uS &5

\AY
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e 2 Ll ol alsen s Student i 5l 4Ll Main ol mb s e
'péf%Jb* GPA JA&A} Id.‘ﬁjgiébaJui

ooy ool b G Lo 229 b 656 1, L ol e
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e (50 JArs 5 (6500 5 (il nyled s

private static void IdSort(Student[] students)

{
for (int i = 0; i < students.Length; i++)
for (int j = i + 1; j < students.Length; j++)
if (students[i].Id < students[j].Id)
Swap(students, i, j);
}

IdSort 6\: s ,25 VPN OS @ s

private static void GPASort(Student[] students)

{
for (int i = 0; i < students.Length; i++)
for (int j = i + 1; j < students.Length; j++)
if (students[i].GPA < students[j].GPA)
Swap(students, i, j);
}

GPASort 6\3 Co,as 1\ P9 oS Lge

3ls 38 oS b e Lo s Lo 5wt o 4o LB 0 50 ol s e 8 shilen

Sl Win ¢ aiyls (ab5 sblse b Loy L ul o b SS'4 Interfaces b buly s bl 5
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interface IStudentComparer
{

bool IsGreaterThan(Student s1, Student s2);
}

IStudentComparer Lwly i VYo &S €50

C e snss B> S LK

118cs.IStudentComparer

> 42 118cs.S 'Student' does not implement interface member
'IStudentComparer.IsGreaterThan(Student, Student)’

[118cs]

No quick fixes available
Student: IStudentComparer

o nylad glas o) AA S

Y 87) L> Implement interface «u;¥ 35 L

Student:

Implement interface

Implement all members explicitly

Generate constructor 'Student()’

S osled s> a, YA S
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public bool IsGreaterThan(Student other)
{

throw new System.NotImplementedException();
}

IsGreaterThan b i < : 1Y) 9 & gos

sl @b S bbb ol e pletlly Jo (sl b+ iS00 255 S K b aiS 28y S
S e 1y gl ) e hai Lo w6l 55 s sy (s Lo o 2wl 035 5
IStudentComparer luwly sl oS oo i o WS 55 JSCio ol Jo 512 g - o rl.;a\;j.j}

class StudentIdComparer: IStudentComparer
{
public bool IsGreaterThan(Student s1, Student s2)
=> s1.1d < s2.Id;

StudentIdComparer WS cis,s5 :\VY uS &g

class StudentGPAComparer: IStudentComparer
{
public bool IsGreaterThan(Student s1, Student s2)
=> s1.GPA < s2.GPA;

StudentGPAComparer WS a5 : VYV oS & 50

4 |, IStudentComparer .. ;| .xw s Sort C”b‘ Program .Y s 35S .

. P:SGA slitst ylikwls ISGreaterThan @\3 31 s ‘.:56» C3lys 65955 olge

private static void Sort(Student[] students, IStudentComparer cmp)
{
for(int i=0; i<students.Length; i++)
for(int j=i+1; j<students.Length; j++)
if (cmp.IsGreaterThan(students[i], students[jl))
Swap(students, i, j);

Sort wb iy ,a VY uS G50
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Sort(students, new StudentGPAComparer());
Sort(students, new StudentIdComparer());

Sort G’b 035 o VYO S el

StudentComparer i« SWSS (e cpslas Olala WuMS 51 5 KLU Sl 6l

. r:‘s‘-‘:‘:"-’” L olela S i 51 (S5ag 90 ol s 5 (S a5
static class StudentComparer
{

public static StudentIdComparer StudentIdComparer = new StudentIdComparer();
public static StudentGPAComparer StudentGPAComparer = new StudentGPAComparer();

StudentComparer _US i, s VY7 oS & sl

S S o ¢ 8 a8 s planb el 51 plaabsl (1 YU
Sort (students, StudentComparer.StudentGPAComparer) ;

PrintStudents(students);

Sort(students, StudentComparer.StudentIdComparer) ;
PrintStudents(students);

Sort @bcwz VY oS € g

private static void PrintStudents(Student[] students)
{

foreach(var s in students)
Console.WriteLine(E” {s.GPA} {s.Id} {s.Name} ");

PrintStudents s &= 1) VA 9 & gos
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Teacher WS« uiS 55Vl xS 0,8 s 4 planslh S s sd 0 4o 50 S s ST
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public class Teacher
{

string Name;

int Id;

double Rating;

public Teacher(string name, int id, double rating)

{

this.Name = name;
this.Id = id;
this.Rating = rating;

Teacher WS iy ,a5 1) V4 oS &5

(25> 5 pls Student oo 5l s wl Ty Teacher Lo 5l all G SusS o5

4315y (L3 6393 ¢ S 5303 Ol & 1y 6] o)yl Sort & s alyi S0l «
‘.’r“.;fnl.a.:..)\ IStudentComparer Lul; r:.z\)s 0 Olzn b s r:‘Su.:,u Wl (gl

- (2S# <25 1, ICanCompare oL 4 Luly S

public interface ICanCompare

{
int IsGreaterThan(_Type other);
}

ICanComparer Ly cis a5 :\A+ oS & ge
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The type or namespace name °'_Type' could not be found
(are you missing a using directive or an assembly
reference?) [118cs]

No quick fixes available
e other|)[;

9 oled glax VA IS

Ly b wus(jru)us%u. S eslinl _Type 5l cals oo 35 0 Sl ol s ol Js

LS SLI L, <_Type> wbgbl

public interface ICanCompare<_Type>

{

}

int IsGreaterThan(_Type other);

ICanComparer Ly cis =5 :\AY oS & gal

S Sl 1y Lwly o) Student s Teacher b WUS L oYl s &2 s slsed >

public class Teacher : ICanCompare<Teacher>

{

string Name;
int Id;
double Rating;

public Teacher(string name, int id, double rating)

{
this.Name = name;
this.Id = id;
this.Rating = rating;
}

public int IsGreaterThan(Teacher other) => this.Name.CompareTo(other.Name);

Teacher WS iy, s : VAY oS 50l
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public class Student : ICanCompare<Student>

{
string Name;
int Id;
double GPA;
public Student(string name, int id, double gpa)
{
this.Name = name;
this.Id = id;
this.GPA = gpa;
}
public int IsGreaterThan(Student other) => this.Name.CompareTo(other.Name) ;
}

Student _uUS i, e VAY oS s

sz [y Sort mb b o5S]

private static void Sort<_Type>(_Typel[] students)
where _Type:ICanCompare<_Type>

{
for(int i=0; i<students.Length; i++)
for(int j=i+1; j<students.Length; j++)
if (students[i].IsGreaterThan(students[j])>0)
Swap(students, i, j);
}

Sort wb iy, VAT USG50

cdeyso QLo g S s 4 o s Jb

Sort (teachers) ;
Sort (students);

Sort &b s :\AD 5 & gas
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Interface IEnumerable:

IDisposable
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internal interface IShape
{

void Draw();

double GetArea();

ol 5 (o508 ed 2l AP S L0

internal class Circle: IShape
{
private Point point;
private int v;
public double GetArea() => this.v * this.v * Math.PI;
public void Draw()
{
Console.WriteLine(" Drawing Circle at {point} ,with radius: {v} ");
}
public Circle(Point point, int v)
{
this.point = point;
this.v = v;

circle U :VAY oS & 5

internal class Triangle: IShape
{
private Point pointl;
private Point point2;
private Point point3;
public double GetArea()
{
return (this.pointl.X*(this.point2.Y - this.point3.Y)
+ this.point2.X*(this.point3.Y - this.pointl.Y)
+ this.point3.X*(this.pointl.Y - this.point2.Y))/2;
}
public void Draw()
{
Console.WriteLine(" Drawing Triangle at {pointl} ,{point2} ,{point3} ");
}
public Triangle(Point pointl, Point point2, Point point3)
{
this.pointl = pointil;
this.point2 = point2;
this.point3 = point3;

Triangle L3S : \AA &S & 50
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using System;

using System.Collections.Generic;
using System.IO;

class Program

{
static void Main(string[] args)
{
Triangle t = new Triangle(new Point(2,4),
new Point(3, -6),
new Point(7, 8));
Circle ¢ = new Circle(new Point(5, 4), 4);
DrawShapesWithStats(t);
DrawShapesWithStats(c);
}
static void DrawShapesWithStats(IShape shape)
{
shape.Draw() ;
Console.WriteLine(shape.GetArea());
}
}

main @l: A S g0

Output:Drawing Triangle at (2,4),(3,-6),(7,8)
27
Drawing Circle at (5,4), with radius: 4

50.26548245743669

Generic Constraints Y.\4
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static void DrawShapesWithStats<T>(T shape) where T: IShape, new()
{

T s1 = new TQ);

shape.Draw() ;

Console.WriteLine(shape.GetArea());

Generic Constraints : 14+ a5 4 s

IDisposable Y.\4

38 o slul Stack s lad sad i e sl (oS o sbul WG 655 6l 12 S Sl
O3 Stack ;s Heap aasls oyl 5 358 oo sloul Sl sad Sy e alals G oS Heap adabl> s 18
s* <o Collector Garbage ('U @ sy by Lols e ) absl> Heap abasl> 5,8
Lgd (oo Bl ey e ol Lo @l oslial gy Ll 5 555

¢! IDisposable e il (g5le ealy shaslinal b o Ldl baws i ond solins] mbis s (5500 S
@l oalg 5 amy 5 355 (a 035 lao void Dispose() JS& « « 5,1 Dispose b b gt e 2]
i ol ol 1wl g5l S S Sgs 05 0

:‘..v“)\: Circle US55 Jlo olse &

internal class Circle: IShape, IDisposable
{
private Point point;
private int v;
public void Dispose()
{
Console.WriteLine(" Clearing Circle ");
}
public double GetArea()
{
return this.v * this.v * Math.PI;
}
public void Draw()
{
Console.WriteLine(" Drawing Circle at {point} ,with radius: {v} ");
}
public Circle(){}
public Circle(Point point, int v)
{
this.point = point;
this.v = v;

main@\: ALR RPN



. > < v o 4 1 < —

T e > < v o o4 1 < —

YA

INTERFACE IENUMERABLE: IDISPOSABLE .19 «.l>

StreamReader Class ¥.\4

L Lel StreamReader. oS 5o s3liw) StreamReader (4S5 (txt) oo sl Job gl 5l

S g0 S s ol (55LS| ¢ (using) bsbe ol 5 oo €5 using dlex 5 eslin

static void Main()

{

string line;
using (StreamReader reader = new StreamReader("file.txt"))

{

line = reader.ReadLine();

}

Console.WriteLine(line);

streamreader U L6 ol :1AY oS 65

Stopwatch 0.4

(g J\Sd}.ﬁ-" ).5..\;15@ ssli.! Stopwatch w\lfj\ bl S ol (_gj.:f o310l s, %)L’L = 3

S o0 33T 1, 43> Dispose b e 55311 1) b G gilyx oleg (aUS el 51 sslin]

using System;
using System.Diagnostics;
internal class Timer: IDisposable

{

private Stopwatch s = new Stopwatch();
private string Name;
public Timer(string name)

{
this.Name = name;
s.Start();
}
public void Dispose()
{
s.Stop();
Console.WriteLine(" Elapsed Time({this.Name}): {s.Elapsed.ToString()} ");
}

Timer S48 :14Y oS & 50
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class Program

{
static void Main(string[] args)
{
using (Timer t = new Timer("ReadAllLines"))
{
string[] lines = File.ReadAllLines("file.txt");
}
using (Timer t2 = new Timer("StreamReader"))
{
StreamReader reader;
using (reader = new StreamReader("file.txt"))
{
string line;
while (null != (line = reader.ReadLine()))
{
if (line.Length > 5)
break;
}
}
}
}
}

BB ol b ol olos (68 o3lusl 1VAY uS @ 5es

Elapsed Time(ReadAllLines): 00:00:00.1567477
Elapsed Time(StreamReader): 00:00:00.0001820

IEnumerable £.\4
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using System.Collections.Generic;
public class Powers0f2

INTERFACE IENUMERABLE: IDISPOSABLE .19 «.l>

{
static void Main()
{
foreach (int i in Power(2, 8))
{
Console.Write(" {0} ", i);
}
}
public static IEnumerable<int> Power(int number, int exponent)
{
int result = 1;
for (int i = 0; i < exponent; i++)
{
result = result * number;
yield return result;
}
}
}
IEnumerable . ol 53 yield 5,558 1140 oS & se
Output: 2 4 8 16 32 64 128 256

using System;
using System.Collections.Generic;
class Program

{
static void Main()
{
List<int> list = new List<int>();
list.Add(1);
list.Add(5);
list.Add(9);
List<int>.Enumerator e =
Write(e);
}
static void Write(IEnumerator<int> e)
{
while (e.MoveNext())
{
int value = e.Current;
Console.WriteLine(value);
}
}
}

list.GetEnumerator();

[Enumerable bzl 53 GetEnumerator 5,58 1145 oS & 5
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public class
{
private
private
private
private
public M
{
this
this
this
this

(S50 {;5Ef;§igS;> .y 4“%>

Memorymanager

int size;

int[] Memory;

int FirstFree;

const Int16 NoMoreValues = Intl16.MaxValue;
emoryManager (int size)

.size = size;

.Memory = new int[size];

.FirstFree = 0;

.Memory[0] = (int) new IntBlock((Int16)size, NoMoreValues);

Memorymanager WS :14Y uS & s
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internal struct IntBlock

{

private Int32 @value;

public Int16 size {
get => SplitNumbers(@value).size;
set => CombineNumbers(value, this.next);

}
public override string ToString() => E,{next})“"({size};

public Int16 next
{
get => SplitNumbers(@value) .next;
set => CombineNumbers(this.size, value);

}

public static explicit operator int(IntBlock b) => b.value;

public static implicit operator IntBlock(int b) => new IntBlock(b);
public IntBlock(Int32 num) => this.value = num;

public IntBlock(Intl16 size, Int16 next)
{
@value = CombineNumbers(size, next);
}
private static int CombineNumbers(Inti6 size, Int16 next)
{
int result = size;
result = result << 16;
result = result | (UInt16)next;
return result;

}

private static (Intl6 size, Int16 next) SplitNumbers(int num)
{

int size = num;

size = size >> 16;

int next = ((int)Math.Pow(2, 16) - 1) & num;

return ((Int16)size, (Intl6)next);

IntBlock L3S :VAA oS & se
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class MemoryBlock

{
private int[] Data;
public int Start;
public int End;
public override string ToString()
{
return E“{this.Start}—>{this.End}";
public int Size => End - Start + 1;
public MemoryBlock(int[] data, int start, int end) =>
(Data, Start, End) = (data, start, end);
}

MemoryBlock 38 1149 uS & 5a

Memoryman- _,.\S t\ | r:s\ oo s I, MemoryBlock s IntBlock sl WS S Y-

Ff”* QT&L&:A".A} ager
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public MemoryBlock AcquireMemory(int size)

{
int loc = FirstAvailable(size);
return new MemoryBlock(data:this.Memory, start:loc, end:loc+size-1);

AcquireMemory «e 1Y+ ¢ 0S4 g0
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public void DeleteMemory(MemoryBlock mb)

{
var current = this.FirstFree;
while (true)
{
IntBlock bi = this.Memory[current];
if (bi.next == NoMoreValues)
{
this.Memory[current] = (int) new IntBlock(bi.size, (Int16) mb.Start);
this.Memory[mb.Start] = (int) new IntBlock((Int16) mb.Size, NoMoreValues);
break;
}
}
}

DeleteMemory £w :Y+ ) uS & 5a

&3l a3l s g0 S clyls |, SplitNumbers 5 CombineNumbers sls xo ¢pizzan (WS 0!
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public IEnumerable<IntBlock> FreeBlocks()

{
int current = this.FirstFree;
while (current != NoMoreValues)
{
IntBlock cb = this.Memory[current];
yield return cb;
current = cb.next;
}
}

FreeBlocks e 1Y+ Y uS & 4ol
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public int FirstAvailable(int size)
{
int current = this.FirstFree;
int last = this.FirstFree;
int location = NoMoreValues;
while(current != NoMoreValues)

{

IntBlock cb = this.Memory[current];
IntBlock 1lb = this.Memory[last];
if (cb.size >= size)
{
location = current;
if (last == current)
this.FirstFree = current + size;
else
this.Memory[last] = (int) new IntBlock( 1b.size,
cb.size > size ?
(Int16) (current + size)
cb.next);

if (cb.size > size)
this.Memory[current + sizel = (int) new IntBlock(
(Int16) (cb.size - size), cb.next
)s
break;
}
last = current;

current = cb.next;

}

if (current == NoMoreValues)
throw new InvalidOperationException();

return location;

FirstAvailable xw :Y + ¥ oS & 5
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public void PrintBlocks()
{

foreach(var info in this.FreeBlocks())
Console.WriteLine(info);

PrintBlocks e : Y+ ¥ uS & 5o
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static void Main(stringl[] args)

{

MemoryManager mm = new MemoryManager (size:100) ;
mm.PrintBlocks();

var m10 = mm.AcquireMemory(10);
mm.PrintBlocks();

var m20 = mm.AcquireMemory(85) ;
mm.PrintBlocks () ;

mm.DeleteMemory (m10) ;
mm.PrintBlocks();

var m3 = mm.AcquireMemory(8);
mm.PrintBlocks();

IntBlock b = new IntBlock(5, 10);

int[] memory = new int[10];
memory[5] = (int) b;

Main g5 :¥+0 5 450

Output:
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def add(a, b):
return a+b

def mul(a, b):
return axb

def sub(a, b):
return a-b

def combine(list_a, list_b, fn):
list_result = []
for i in range(0, len(list_a)):
result = fn(list_al[i]l, list_bl[i])
list_result.append(result)
return list_result

def print_pretty(list):
for i in range(0, len(list)):
print (£" [{i}]={1ist[i]}")

def main():
a=I[1, 2, 3, 4, 5]
b [2, 3, 4, 5, 7]
c = combine(a, b, add)
print_pretty(c)

if name == "__main__":

main()

052k 50 Sos b samss 0lse 4 b S Jlul 1Y P WS s

@b s add gl & main s 5 oS o $L51 WS« negative() Ji S50 eb Sl e

Ssls (3 lao 35,9 2lass o L |y negative() sl 5o - &5@* solizal o] 51 combine()
S e 65 0385 i st o0 s Bl s s b by sl dse (s 5Kl 5310
ol oo ol st 0 5 amien s 355 ey S0 Tum time s 53 5 Sl 05 el sbo Sy
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def negative(a):
return -1 * a
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using System;

using System.Diagnostics;

using System.IO;

namespace clécs

{
class Program
{
delegate int binary_op_int(int a,int b);
static int mul(int a, int b) => ax*b;
static int add(int a, int b) => a+b;
static int[] combine(int[] a, int[] b, binary_op_int fn)
{
int[] result = new int[a.Length];
for (int i = 0; i < result.Length; i++)
{
result[i] = fn(alil, b[il);
}
return result;
}
static void Main(string[] args)
{
int[] list_a = new int[] {3, 2, 3, 1, 5};
int[] list_b = new int[] {1, -2, 2, 4, 5};
var ¢ = combine(list_a, list_b, add);
}
}
}

using System;
using System.Diagnostics.CodeAnalysis;

namespace 1l2ics

{
public class Student
{
public int id;
public double GPA;
public Student(int id, double GPA)
{
this.id = id;
this.GPA = GPA;
}
}
}

o w038 s slp S oo sanlin yls w53 1y o5l Jle glen (g3lansly YL oS s
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static void Sort(int[] list)

{
for (int i = 0; i < list.Length; i++)
{
for (int j = i+l; j < list.Length; j++)
{
if (List[i] < 1list[j1)
(list[i], list[jl) = (List[jl, list[il);
}
}
}

o 33 el U S Cen Swap() s s S (listi], listf]) = (lise[j, Tistfi])
25den oLl LU

ool 03V Jsl a5y Student ale gupax ¢ 5 512 |, Combine() £ wals Sy
sl (e 32 QT‘_;\,; Sort() c.\: Sl gl J- .r..u)'LMg Student.cs La> Job 55 1, ol ity

static void Sort(Student[] list, IStudentComparer cmp)

{
for (int i = 0; i < list.Length; i++)
{
for (int j = i+l; j < list.Length; j++)
{
if (cmp.IsGreater(list[i]l, 1list[jl))
(1ist[i], 1list[jl) = (List[jl, list[il);
}
}
}

Student 53 (5 4uglio (5l pblsien 55y (g5l 3Ly IStudentComparer 2|
Main s stz US51 e of (53 a3l gl slisad b oS 55 0T 315 a2l sl n
slsds osb 4 esley sl LS ap5e Gud ol  StudentComparer oM 5 oS sslicl
Stu- WS les s Wl}:w <l .rﬂxfuﬁ Sbiys GPA I TsGreater() s awslis 3,50 S
s Sort() &6 s i by gl 4 0l o0 Duse opl s ol L LISl o dent
-List[i]. CompareTo(list[j])
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namespace 1l2ics

{
internal interface IStudentComparer
{
bool IsGreater(Student s1, Student s2);
}
}

namespace 1l2ics

{
public class StudentComparer : IStudentComparer<Student>
{
public bool IsGreater(Student sl, Student s2)
{
return s1.GPA > s2.GPA;
}
}
}

O)N)r:jdkﬁ—"\ J,S(_gbb 5 s L;\J::A: a1l (gl esls tjﬁjhd\j Sort() r.:.m\jsg;\
(Y S

static void sort<Type>(Typel[] list, IStudentComparer<Type> cmp)

internal interface IStudentComparer<Type>
{
bool IsGreater(Type s1, Type s2);
}

Sl aa a5 ol a)ls S50 S5 oS 545 b ol interface S s 25 rﬁb‘: r\ed\o_,;fb S8
A5 - Sl delegate § 5 G e ool il Ly bool G 5 5,80 Student &2k
S sk O bl 1y Sort () w5 oS o3 i delegate S ol

delegate bool student_comparer(Student s1, Student s2));
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static void sort<_Type>(Student[] list,student_comparer stdcmp)

{
for(int i=0; i<list.Length; i++)
for(int j=i+l; j<list.Length; j++)
if (stdemp(list[i], list[j]))
(list[i], list[jl) = (List[jl, list[il);
}

static bool StdCmpGPA(Student s1, Student s2) => s1.GPA > s2.GPA;
static bool StdCmpId(Student s1, Student s2) => sil.id > s2.id;

Sort() s overload 3l S s .cwl 5,555 overload el ;! S sl rl;w @U 93 58
<l ol IsGreater() @b 3V 6503 53 55,8 wsliul StudentComparer (S 51 s 51 ol se
D21 0155 o oSl U ol o b2l b aaby ) it S0l 5 sl > 05 i b o 5
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private static void print<_Type>(_Typel[] stdlist)

{
Console.WriteLine(" -—= D) g
foreach(var s in stdlist)
Console.WriteLine(s);
}
B
25 Override() |, Tostring() b Student .3 O Cupe 5 b i 6l
public override string ToString() => E{id}" - "{GPA};
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static void Main(stringl[] args)
{

Student [] stdlist = new Student[]{
new Student (98521234, 8.12),
new Student (97532412, 8.14),
new Student (98234324, 8.13),
new Student (97989899, 8.11),

ba

sort(stdlist, new StudentComparer());
sort(stdlist, new StudentComparer());
~~I print(stdlist);
sort(stdlist, new StudentComparer().IsGreater);
print(stdlist);
sort(stdlist, StdCmpGPA);
print(stdlist);
sort(stdlist, StdCmpId);
print(stdlist);
I}

Ay Cad SIS 05z 6 b S SIS s pl g g dem 358 (o el 035 Qe 5l
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static bool RndCmp<Type>(Type tl, Type t2) => mnew Random().NextDouble() < 5.0;
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Student [] stdlist = new Student[]{
new Student (98521234, 8.12),
new Student (97532412, 8.14),
new Student (98234324, 8.13),
new Student (97989899, 8.11),

};

sort(stdlist, new StudentComparer());
print(stdlist);

sort(stdlist, RndCmp);

sort(stdlist, new StudentComparer().IsGreater);
print(stdlist);

sort(stdlist, RndCmp);

sort(stdlist, StdCmpGPA);

print(stdlist);

sort(stdlist, RndCmp);

sort(stdlist, StdCmpId);
print(stdlist);

e Cand ey aiSn o S5 0 Main() s sad 035 lio il 5 a0 S shailen
ol o b S e S S s S L el ok a5 SO ol wiSe (S
S e ) 8 iy o ol s S Dy s 5 Sty 330 i 3} S e ) O
s!» String <G 4§mj;:ﬁ S5k 1, RunSortExpriment() ©0 e e ol ity )
Sort() !, &b 52 5 StudentComparer U 5! L“;Sq;ﬁ} o el capie ol S (S s
25 sl delegate 5 .3, 8 3555 0lse « print() s

delegate void sort_delegate<_Type>(_Typel[] list, student_comparer stdcmp);
delegate void print_delegate<_Type>(_Typel[] stdlist);

Sen i o sl 1y
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static void RunSortExperiment<_Type>(
string label,
_Typel] list,
sort_delegate<_Type> sortfn,
print_delegate<_Type[]> printfn,
StudentComparer cmp)

{
sortfn(list, RndCmp);
sortfn(list, cmp);
Console.WriteLine(label);
printfn(list);

}

o9 1y eSSl £ 5 ﬁ;suu;,,\ Acnomiss delegate ;! F’"\’: o b oS el 6l

JJ).L HJL&»\@‘)\} 6L?€JLA¢QJ§ ‘) QL’LJ‘.\J&S)@}?}&))JJ (‘Ly}r‘?‘suﬂﬁ: aulf\.» J)Z.ou.:“)x:
p’v e 55 @’\3 53 oslid oles s gl &4 s rﬁ"f‘:ﬂ ri>zs‘-3z‘z"3 5L @L"’ wiin S g5
Cﬂ:objlxa oloy W s o iws B s lsse C85 5o 5 iS55l 1) ;N,b\glmeiu § 3 S

i 52 SOTE()

sort(stdlist, (s1, s2) => { return s1.GPA > s2.GPA;});

sort(stdlist, (s1, s2) => s1.GPA > s2.GPA );

b ced 55 Find() 250 5 Mo .cl b lambda expression 31 eslew! gles gy ol o
S 59,8500 Student <l g5555 Ol ¢ &b ol als ol delegate ok #815 « predicate
..\J\b)i:ﬁj:’ tme&x\ﬁ;‘j.\&w\b suds olsls sae L \;Mg\.&.&\%’}@ ..\J\bji:ﬁx bool

List<Student> std_list = new List<Student>(stdlist);

var s97532412 = std_list.Find( (Student s) => {
return s.id == 97532412;

1De
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Solily o e alge Syl s sad s i 5 oL delegate <o Dl oy (2 53

Stu- 3 sslizul s> 4 Sort() @b » W JAction s Func de> ) sl wils calize &\}s\ L
¢ 5 o) om0 L Func<Student,Student, bool> stdemp o155 o+ « dentComparer
syden €05 Gla (53005 ¢ ) aabsl 3 5 ol o 5> g5 s s oS & 5,8 it S Sl
.'.:;Sn\.él..“ ol s ol L2L print() o 555 @b)f\ 5208 25 6 5 Action ose 5

JJJ\QQ:;ILQ C"bl?“:g?ﬁkﬁééﬁjﬁ )‘v\&l‘)b)‘ cri)‘.,\...:.;‘:,’&& 0l u‘,)”‘:‘d hdelegate@ﬁ\
'FSJ;\’ b QT)'\S;J,‘, r.SuL.w,u Generico)yqrg\}:fo.\.zw“f

delegate int binary_op_int(int a, int b);
delegate void sort_delegate<_Type>(_Typel]l list, Func<_Type, _Type, bool> stdcmp);
delegate void print_delegate<_Type>(_Typel[] stdlist);

25 256 b RunSortExpriment() s wilses Jb

static void RunSortExperiment<_Type>(
string label,
_Typel] 1list,
sort_delegate<_Type> sortfn,
Action<_Type[]l> printfn,
Func<_Type, _Type, bool> cmp)

{
sortfn(list, RndCmp);
sortfn(list, cmp);
Console.WriteLine(label);
printfn(list);

}

el slgl ) 03 Sl s Main() s 5

RunSortExperiment ("InterfaceMethod",

stdlist,

sort,

print,

new StudentComparer().IsGreater);
RunSortExperiment ("StdCmpGPA", stdlist, sort, print, StdCmpGPA);
RunSortExperiment ("StdCmpId", stdlist, sort, print, StdCmpId);
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c++ 5 Closure \.YY

algorithm © LS )5 55550 for_each 2550 5 s (R JSLas |y e slael 31 6,587 el
(Yo oS 6500) oS g0 3lical

#include <vector>
#include <tostream>
#include <algorithm>

using namespace std;

int main(int argc, char const *argv([])

{
vector<int> vNums {1, 2, 5, 3, 4, 1};
for_each(vNums.begin(), vNums.end(), [] (int n) {
cout << n << endl;
return O;
}

C++ for_each 3l eslin! 5 458y (o a5 (Y oY uS gl

)}S} 6(.@.:4‘W))_9253 6\.&24\0\.&\ for_each&i.fu'l.éq(_;:ﬂ) u‘)&‘u Aleo oo 45)_920\.«&
S gy i SSb el 3 QT@ expression lambda <G b 2856 &i,&L;} (2350 f

S8 575 Colo opl & wSl$ise o> lambda expression )50 e Clae sualia (gl %
[lambdaex]
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ode Lael 4 SO (595 2 SiSOB slat 55585 dsb s Gislen 51 S5 sS05 gen

(Y'/\ J.S‘G}.ol).;)h 3929 YL X3
int main(int argc, char const *argv([])
{
vector<int> vNums {1, 2, 5, 3, 4, 1};
vector<int>::iterator it;
for(it = vNums.begin(); it != vNums.end(); it++)

{

cout << *it << endl;

}

return O;

C++ for_each ,5Sy sl iterator ci,=s :Y e A oS &g

b g S 25 0loy Sy Jsb 5 Giole g1z terator SO el (B ool b it

Golake iS5 csoo 018 by 58 STl 5 o s sl Sl 5 i 558 (g ail G o 51 sl

o 53 g 35500 313 sas S terator axds o 5 wnsor 13 OleysSy Gl pln sy S
2sd oo ole sl e iterator S & it ad lade azds o (yleysd s

s Shee g ¢ 34ie sy F‘SGA bl * Cale 3l jterator Jleb i QQJCM.&? $lp 1SS
MoveNext() wles i++ 5 Shes 5 .ol 5l oo 045 55> IEnumerable ;s> Current() wsbes *it

Sl 3l s 0L 5s IEnumerable s

3939 oz 4 02,5080 b o Sisa 5L (T4 V 85 6500) 0 (st (6 €55 00 8 1 sao (61 S
<) ol s 5,8 o int ¢ 31 83955 S Ol expression lambda <G ‘Srﬁg@ s for_each
b aBlis b s r\.xf,a 0555 J5ls slasl WS gl L c_“eb 25 ogyse S b4 5 LS

et

el perssn oL Ve Rl O Slade 5 o2S(oa S offiset ob 4 Nt § 5 51 sz e Jo
S s e ]y 2 S r.,S s3lil 55> expression lambda J>1s 5s offset ;! r_..as\j‘»d e
(* 'ﬂ JS@).«J)‘..:&)GA
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int main(int argc, char const *argv[])

{
vector<int> vNums {1, 2, 5, 3, 4, 1};
int offset = 10;
for_each(vNums.begin(), vNums.end(), [] (int n) {
cout << n + offset << endl;
B
return O;
}

lambda expression ;s e juite 51 aslinl 1Y+ 4 0 €

s 2150 2300l b o dlose ol 5

int main(int argc, char const *argv[])

d int offset
vector<int> vNum)
int offset = 1e; 2N enclosing-function local variable cannot be referenced in a lambda body unless

it is in the capture list

for_each(vNums. b| Peek Preblem  No quick fixes available
cout << n + offset << endl;

128

return 9;

oSSl s e it leslann s s 0V YY IS

S 8399 é‘j)b Oz Sl UL...;S.,Le BY) u,-l’“x-‘-:-“J\ salin! (e U'u" L OXs 4:\}.« e
SSB el s el g e offset S cul =2l 5 el s iS5l a0 for_each

Gmiin oL Sl Jols S IS ol & S5 2Ll Clause Capture 51 JSiw opl Jo (5152
oS plhs e 3 5 €3S | it b 350 480 e Boe 1y oS walic] ol ) 2l S
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int main(int argc, char const *argv[])

{
vector<int> vNums {1, 2, 5, 3, 4, 1};
int offset = 10;
for_each(vNums.begin(), vNums.end(), [offset] (int n) {
cout << n + offset << endl;
B
return O;
}

C++ Clause Capture ;| sslil YY) ¢ oS & 403

L pass by value =50 « Capture Clause J&1s 5l ,uite & oS asein Sl gl S
S Jos D30 ol 4 5d <55 L ,5 pass by reference

Capture ;> = Cwlls of ¢l sle CudlS 354 pass by value ploiis walss g0 S e
LS 555 pass by value pladxe b iin ol wals> o0 Sy 43 €218 Clause
U’Jrih S (U C;419 « dﬁk? Ry Qﬁ‘)éj ﬁp‘3§e b = uLAU&<)L5§ Lis Qjﬂﬁ J&J;

o

Capture > & Cwle QTrb G5t S8 0555 pass by reference laypiie vl s> oo Sl
s pass by reference olaglas sl ol waly> o S5 558 €218 Clause
SESS b g 4 W Dogo ool 53 @K L & Calle JLSS ki S Jo s cedlS
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int main(int argc, char const *argv[])

{

vector<int> vNums {1, 2, 5, 3, 4, 1};
int offset = 10;

int sum = 0;

offset : pass by value, sum : pass by reference

for_each(vNums.begin(), vNums.end(), [offset, &sum] (int n) {
cout << n + offset << endl;
sum += n;

B

offset and sum : pass by value

for_each(vNums.begin(), vNums.end(), [=] (int n) {
cout << n + offset << endl;
sum += mn;

)3

offset : pass by reference, sum: pass by value

for_each(vNums.begin(), vNums.end(), [Zoffset, sum] (int n) {
cout << n + offset << endl;
sum += n;

B

offset and sum : pass by referene

for_each(vNums.begin(), vNums.end(), [%] (int n) {
cout << n + offset << endl;
sum += n;

B

return 0;

Clause Capture 3l ssliz ¢ 151 :V. VY JS&

S Glen 4 50 35t S Sl ol gl e w5l ;&L@rﬁg ol 53 @les el sas
5 s slaite 5 lon o ol 080 aasa L3 ol Jols 1y e sla i ARPRCWER

.r:;fa:u:...‘ 39> u..zi.b

[moreabout] [cppclosure] .J:;Stf, e ol ool 4wl g5 o cas i€ il s Sy

Local Variables*
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c# ;5 Closure Y.YY

s 5 o 08 il G o £Sin s b 38151 i ) s ) L s Ll sl
(Y)W ASQ}AJ).F.;SU.« sl St cad @ | su sll sle lambda expression ol

public class Program

{
static void Main(string[] args)
{
List<Action> funcs = new List<Action>();
for (int i = 0; i < 10; i++)
{
funcs.Add(() => Console.WriteLine(i);
}
foreach(var fn in funcs)
fn();
}
}

&.iSU‘L;“‘..:JsLyg\ Y)Y 4543}43

(.,4.&.0 S 3Ll 1 5ie 51 5150 55> lambda expression s &Gl s o5
el sid e Lo (sl oF 5l slil

oo S 58 o 1zl guS e sh (g dils s &S Cl ol G ol s sl B 6 £S5 eSS
.ol L foreach g 4il> 5 a8

55 6Bl b s r\JSJﬁ a6 . >\.x.c|4§r“.:5@)§.§ sl Main gais L=l b i 6 K
"\"St_s‘" gl.? 5\ sae LY u’—?jj-‘;jrﬂ‘ ujgbl,;..i\ !LclS‘aSUJl;J; gl o &:JL?‘_ejJ?

IS by i bye oSl Ly ot S VL s o ] €55 plon (3l ol ol [i0E]
&l b wlass 55800 pass by reference i ool & ols 1S Laid w31y Lo oy -l 558 (5 4l
oo Vo oae 4 Basd oo by (SO SGasls 1y i adsl lade ST 5 wa |2 58 (g 4dl> Ll Main
o sluie o s 1 it G i Lo S a2 4§ 5,5 bn 281 5 555 0 |2 foreach Sl
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Sr:;éf\)ij wilse closure ¢ ygie olas GLI (ol cle Srg,i, Lt 5 ol s (el
ia m sl el s JL3 0T U 1y lowe sla e oL 5 s Lo (Sl o 0o ol b
g 518 Sl s 1 1S daid L sl eite 0T 31 lutie S Lad

oS 080§ al> s ol Qﬁ‘ :r:sﬂ.’a" WSy oSS (}4—&-“ o3l > 6l r:-""f’s‘ J
(Y\YS@F).&S&L&\ &)\mg&éi%\?;\,\gérﬁw sl

public class Program

{
static void Main(stringl] args)
{
List<Action> funcs = new List<Action>();
for (int i = 0; i < 10; i++)
{
Action fn = () =>
{
() => Console.WriteLine(i);
i++;
>8
funcs.Add(fn);
}
foreach(var fn in funcs)
fn();
}
}

ST 31 e sl $YVY S 650

sl Gzl 5l am caalise Ve plen apdge enls 4y ST adyl i (s ol s il

Sl b cfunes Cod g0 g 281 4 5 55800 0L (o1 lEs (g5 50 Ve sae Ol 2S)

oo gan 28T 4 5 55800 0b5 (ST oM 3liss 5 2530 Pl 58 30 e 253n 230 V)
58 e 2o 3 VA oue B ued 4 9 55500 003 VY 5lie L]
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Multi-Threading Y.YY

6 e sl bl oS salical psgin ol 51l s ool 2 b plasen 1 L e sl L S
Yousae m ol lam s iSOl \,wOTuPJ\,J;sagﬁ@wow@m&“sr:m,;

(VAY oS 503) S 0 4l Lo
class Program
{
static void CountToN(int n)
{
for (int i = 0; i < n; i++)
{
Console.WriteLine(i);
Thread.Sleep(200);
}
}
static void Main(string[] args)
{
CountToN(6) ;
Console.WriteLine("Doing-other-things") ;
}
}

S8 S b ool VY S

WSor 0 Lzl e § 9,8 558 g il 500 2l el Main (235 oo 0 S 5k ol iS58

Y"bjlgjaj.x;s‘sogé)l.gb\JA&@JL)J}JAS@J,,@@GGL:AY“Wc:ﬁ@ﬁ)% ':..\.C‘,\J..;‘j
\YL}ASCM.,‘MJ\)J 53.:@;3\?@)?):O:&b%}wo,ﬁwﬂgbw
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Doing-other-things
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DownloadAsyncSimple \.Y.YY¥

Ko peni ool o b losen ol 1S s 685 00 sl penls o S ol s [10E
5.5 53515 33303 i oS e kS Uy o ol a5 sl 5,08 ol s on 6 e i
Sl plasen 5 €8S 53l 1 0T ol ol alsson 5 ol Sl Sypo 4 b ol (glgme

(Y)Y S G505 s il |y 5 s

class Program

{

private static void DownloadAsyncSimple ()

{
using (HttpClient client = new HttpClient())
{
var asyncResultIust = client.GetStringAsync("http://www.iust.ac.ir/");
var asyncResultGithub = client.GetStringAsync("https://github.com/");
var asyncResultGoogle = client.GetStringAsync("https://www.google.com") ;
int i = 0;
while (asyncResultIust.IsCompleted != true ||
asyncResultGithub.IsCompleted != true ||
asyncResultGoogle.IsCompleted != true)

Console.WriteLine(E{i++}” "Waiting...);
Console.Write(E,”“google:{asyncResultIust.IsCompleted});
Console.Write(E,”"stack:{asyncResultGithub.IsCompleted});

Console.WriteLine(E”varzesh:{asyncResultGoogle.IsCompleted}");
Console.WriteLine (Work" "Doing);
Thread.Sleep(50);

}
Console.WriteLine(asyncResultIust.Result.Length);
}
}
static void Main(string[] args)
{
DownloadAsyncSimple() ;
}

'S CﬁLﬂst;ZAJ}bb :T\V;x§4a%g

o ye 4 do o S5
23luie client oL « HitpClient .S ! Sl izl 1) ds e

& 3,8 0 Ko sl £33 $2305 Ss S o5ls GetStringAsyne (U 4 e client =Y <>
Lo #Bly s anson (2055 Ol & Syl G Do 4 L 03,8 3505 (gme 5 Sl ol G sl

&, |, asyncResultVarzesh 5 asyncResultStackOverflow 5 asyncResultGoogle ,.ie 4w
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Waiting... O

iust:False,github:

DoingWork

Waiting... 1

iust:False,github:

DoingWork

Waiting... 2

iust:False,github:

DoingWork

Waiting... 3

iust:False,github:

DoingWork

Waiting... 4

iust:False,github:

DoingWork
Waiting... 5

iust:False,github:

DoingWork

Waiting... 6

iust:False,github:

DoingWork

Waiting... 29

False,google:False

False,google:False

False,google:False

False,google:False

False,google:False

False,google:False

False,google:False

iust:True,github:False,google:True

DoingWork

Waiting... 30

iust:True,github:False,google:True

DoingWork

Waiting... 31

iust:True,github:False,google:True

DoingWork

Waiting... 32

iust:True,github:False,google:True

DoingWork
120203
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DownloadTaskDemo Y.Y.YY
(Y10 S G503). 55 Ll b s b alasly 53 6,80 e b URIERPRCR ¥ B

class Program

{
private static void DownloadTaskDemo ()
{
using (HttpClient client = new HttpClient())
{
var asyncResultGoogle = client.GetStringAsync("http://www.google.com/");
var asyncResultGithub = client.GetStringAsync("http://github.com");
var asyncResultVarzesh = client.GetStringAsync("http://varzesh3.com");
asyncResultGoogle.ContinueWith(str => Console.WriteLine(E"Goog—Done—{str.Result.Length}"));
asyncResultGithub.ContinueWith(str => Console.WIiteLine(H"Github—Done—{str.Result.Length}"));
asyncResultVarzesh.ContinueWith(str => Console.WriteLine(E”Varzeh—Done—{str.Result.Length}"));
Task.WaitAll (asyncResultGoogle, asyncResultGithub, asyncResultVarzesh);
}
Console.WriteLine("Done.");
}
static void Main(string[] args)
{
DownloadTaskDemo2() ;
}
}

ContinueWith :Y10 S & s

3909 Olse 4 1y asl o Task<string> G jiosgys « 281 S ContinueWith o

sl 1 R S ol g wolsl s s ol sl St B0 o Szl ol 01 LS 50k 55,8000 55>

Wla o ke asli, (93055 Olse & adyl g S (sls 5 Task-WaitAll ois b sl 5o 5 e
S Ll S 5 ey g 5 2555 ool bn S5 (5wl

Al p5 Ose 4 Vb S wss 29>

Goog-Done-47062
Varzeh-Done-50592
Github-Done-131868

Done.
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T3 3 605 3N Sl Dpso w L ol w’)’T‘sr:M*:’);:’ 0SS el (sam i3 %
(Y5 oS G 503).cl it § 5 51 (S5 o

class program

{
static Task<int> GetUrlContentLength(string url)
{
HttpClient client = new HttpClient();
var asyncResultGoogle = client.GetStringAsync(url);
Task<int> result = asyncResultGoogle.ContinueWith((ts) => ts.Result.Length);
return result;
}
static void Main(string[] args)
{
var tasks = new Task<int>[]{
GetUrlContentLength("http://stackoverflow.com"),
GetUrlContentLength("http://www.google.com"),
GetUrlContentLength("http://varzesh3.com"),
};
Task.WaitAll(tasks);
foreach (var t in tasks)
{
Console.WriteLine(t.Result);
}
}
}

ContinueWith :Y\# oS & 5o

&, client (b 4 HttpClient .S ;| Sl Kk sl s wnle et
o b asl e Kol & 5 s K Sy GetStringAsyne s (o> 5 5 e .ri;;
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114553
47039
50557

GetUrlContentLengthAsync ¥Y.Y.YY

ajb_x:.lsj‘ QTJJ r:.:‘f@ c.\..ZL async g+ 633‘5 r:.Swa \J (G r)@.:u r:,b‘yoao o Oﬂ‘)b*
(YVV S 505) oS wslical await ¢

class program

{
static async Task<int> GetUrlContentLengthAsync(string url)

{

HttpClient client = new HttpClient();
Console.WriteLine(E{url}” "Before-Await:);
string result = await client.GetStringAsync(url);
Console.WriteLine(E{url}” "After-Await:);

return result.Length;

}

static void Main(string[] args)

{

var tasks = new Task<int>[]{
GetUrlContentLengthAsync("http://stackoverflow.com"),
GetUrlContentLengthAsync("http://www.google.com"),
GetUrlContentLengthAsync ("http://varzesh3.com"),
}

Task.WaitAll(tasks);
foreach (var t in tasks)

{

Console.WriteLine(t.Result);

}

async method :Y VY oS & s

S s sl awaiit (s S 35 S D3l ) b catly o LB S gl e ol s
2L 5 558 e CiBsie el e 5 Ls8ig0 2l S ol 51 U e Los (oiie o (ol 1) e
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ibon 23 Dge 4 9S ged opl (25>

Before-Await: http://stackoverflow.com
Before-Await: http://www.google.com
Before-Await: http://varzesh3.com
After-Await: http://varzesh3.com
After-Await: http://www.google.com
After-Await: http://stackoverflow.com
114210

12835

50305

s [asyncprog] s [asyncmic] sl S & wslg o await 5 async (3o g Sy sl

.S £ 52 [asyncprogc]
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e (S o 4 o 53 JBe ol 1358 s 51 g b (sl Jle S

class Program

{
static void Main(string[] args)
{
Method1() ;
Method2();
Console.ReadKey () ;
}
public static async Task Method1()
{
await Task.Run(() =>
{
for (int i = 0; i < 100; i++)
{
Console.WriteLine(1" Method ");
}
s
}

public static void Method2()

{
for (int i = 0; i < 25; i++)
{
Console.WriteLine(2" Method ");
}
}
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Task-WaitAll()
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Task.Start()
Sl sals iy a5 Task wUS (g1, 45 Start wie ahewy 4 0cS 0 sbwl |y gasss Task ' S
Parallel. Invoke() *
o bl O3ymms 3 582 sS Jiliss & dies S Y Programming Parallel c.“eb B
UL oS Y §ar5 Oloser Sypo 4 S sS Bl poln S Bslsn sl 6Bl e uly
xS e (el silbiza 1351 4 1) Task b «aks s Programming Parallel
Delay e
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System.Threading.Thread.Sleep(time);
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static void Main(string[] args)

{
var threadl = new Thread(ThreadilJob);
var thread2 = new Thread(Thread2Job);
var thread3 = new Thread(Thread3Job) ;
threadl.Start();
thread2.Start();
thread3.Start();
}
public static void ThreadiJob()
{
for (int counter = 0; counter < 50; counter++)
{
Console.WriteLine(" threadl: "From + counter);
}
}
public static void Thread2Job()
{
for (int counter = 0; counter < 50; counter++)
{
Console.WriteLine(" thread2: "From + counter);
}
}
public static void Thread3Job()
{
for (int counter = 0; counter < 50; counter++)
{
Console.WriteLine(" thread3: "From + counter);
}
}

ol o Jle STV WS w50
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static void Main2(string[] args)

{

EggParam p = new EggParam();
p-EggCount = 4;
Thread tEgg = new Thread(
new ParameterizedThreadStart(MakeEgg)

)g

tEgg.Name = Thread" "Egg;

Thread tSandwich = new Thread(MakeSandwitch);
tSandwich.Name = Thread" "Sandwitch;

tEgg.Start(p);
tSandwich.Start();

tEgg.Join();

tSandwich.Join();
Console.WriteLine(p.TimeSpent);
Console.WriteLine(Ready!" is "Breakfast);

4L, Main :YY+ oS sl
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aiby g Wl s daliy clz.d 5 Syiie gl osls 4 sad sbwl sla Thread SByl >
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public static void PrintNumbers()

{
Console.Write(" > numbers printing is "{0}, Thread.CurrentThread.Name);
for (int counter = 0; counter < 10; counter++)
{
Thread.Sleep(200*new Random() .Next(5));
Console.Write(,""{0}, counter);
}
Console.WriteLine();
}

PrintNumbers xe 1YY\ uS & go

thread S o 5 5ud sbol thread Vo B eos (oo 2 35 D50 & L) Main s amy a5 55

static void Main(string[] args)

{
Thread[] threads = new Thread[10];
for (int index = 0; index < 10; index++)
{
threads[index] = new Thread(PrintNumbers);
threads[index] .Name = string.Format (#{0}." thread "Worker, index);
}
foreach (var thread in threads)
{
thread.Start();
}
Console.ReadLine();
}

4l Main :YYY oS @ s
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Jols S Sl s s thread-safe 55,15 1,3 lock 4 55  SbsS elS w0 S o L3k
token olse @ saliinl gl i os SO b lul 45 | >) thread-safe &y 50 4 PrintNumbers a2

r.S %5 Program .S s
token olse & ssliwl gl fod e VWYY S
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public static void PrintNumbers()

{
lock (threadLock)
{
Console.Write(" > numbers printing is "{0}, Thread.CurrentThread.Name);
for (int counter = 0; counter < 10; counter++)
{
Thread.Sleep(200 * new Random() .Next(5));
Console.Write(,""{0}, counter);
}
Console.WriteLine();
}
}

PrintNumbers sio o5 :YYY oS € g0

Wil alls ) sid jaxde scope 4 ol 3yly aad guas thread Sl YU s Jlesl b
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Static Class:

sslial (o] s & o b function 5 b member variable s « Cul LWUS okl WS
il St Wb ssd e

w\«as.\:.asu’_oo.\.km EXt&.i::vt.w\uauSJ}‘b ‘)@b‘&&)‘db&ﬁ)ﬁb}«)}

354 oo €S method extention .

static class Ext

{
public static int Next(this int n, int offset)
{
return n+offset;
}
}

Dgh o R N ke (Gl 5 olse o Next b wie bealys :YYY oS @50

el 5 Sy a0 5 aslinl @ b

static void Main(string[] args)

{
int w = 5;
Console.WriteLine(w.Next(4));

‘.:;56» Gl osly 3 Syse 4 1) Reverse Sl @b s Jle gl

public static string Reverse(this string str)

{
char[] chs = str.ToCharArray();
for(int i =0 ; i< chs.Length/2 ; i++)
(chs[i] , chs[chs.Length-i-1])=(chs[chs.Length-i-1] ,chs[i]);
return new string(chs);
}

13L 0 35250 Reverse ol ¢ 035 S string ¢ 5 51 seiie o gl i 0 I
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sult
turn
gion
adAllLines

verse

) string s = "AliHossein";
¥ Console.WriteLine(s.Reverse());

s ;> method extention jleslit.|di b (YY) uS €se
< OTF-P‘}:'@ 2255 53555 31 bl 3 S s sl 65 4 1) Next ao walgde STl s
et las Ext U8 J50s 511, Next 5 (e 23 Lo

\ int sw = Ext.Next(5, 4);

25 ngo b ol ol oo aslsslial B i 51 g 55 (sl 5 355 5 GO Lo S Sl sl

public static _Typel[]l Reverse<_Type>(this _Typel[] chs)

)

Y {

v for(int i=0; i<chs.Length/2; i++)

¥ (chs[i], chs[chs.Length-i-1]) = (chs[chs.Length-i-1], chs[il]);
o return chs;

s}

Y public static string Reverse(this string str) =>

A new String(str.ToCharArray().Reverse());

gl ) ol 5 i ,a SSe 55d €S Wl 1ing asdis j3 S coge Eloo 31 K (S @
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reference type 5 class <G 8\3)) Tuple ..iL ,» Tuple ¢ 5 ele e Calize

el

Tuple < ¢l V.Y0
a5 oo o3 o Jols OLULL 5 syt syl 68Tam LM G 315 5 gy cxl s 0

var t = Tuple.Create("Zahra", "Hosseini", 8.19, 98521343);

salau! 8}» Tuple @ s oals leMb) Gbﬁa)l.i\ u.:‘ L O‘j:-:" Uﬂ,ﬁ uﬁ‘J‘ sslain) DU iw )\

cwsdh sensb lis iteml,item2,.... Sjsow
3 S esliul sgdae (i %5 53 Oyse 4 S anonymous class 3l olsie JSCie ol S 6l

var ¢ = new {
name = "Zahra",
lastName = "Hosseini'",
gpa = 8.18,
stdId = 98532412
};
Console.WriteLine(E{c.gpa}" of gpa has {c.name} "Student);

55 i, oplosd als o b oS 58 Olaal slynds ob OleMb 51 oS (sl ol U
(stringgﬁl:@.areﬁjlfg 6“&_{;!6}3)} Olge 4l Tuplew\ﬁ&\)@ﬁ\l&ﬁaj\adu Cos gdee

o e i3 6 of gl int  Tuple,var,...)
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Printstd( c)

f
L

Console.writeLine(

Value Tuple °

Struct ¢ 55! Value type <G J& <> BV, 55 & 25 ol 5s Tuple S| PR &
Olgine 2851 535,5 olse 4 ol 31 sslizal ¢ 5 5,05 1 L3 6 5 Cosgama Tuple g 5 cpl ol
c el anyg) Jle G s S e 58 asda OT@;

(string name, string lastName, double gpa, int stdId) student =
("Zahra", "Hosseini", 8.19, 98521343);

static void PrintStd((string name, string lastName, double gpa, int stdId) std)

{
var (n, 1, g, s) = std;
(string na, string la, double gp, int st) = std;
Console.WriteLine(n, 1, g, s);

sl Bl ¢bobul by itemlitem2,... &)po 4 Ol Tuple ¢ 5 opl Jols SLULI S
Tuple 35 slis awslin gl =1 by = = sl Kl 5l ol pzen.s S oslitul property »
.%SMULJ
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(string, string, double, int) std2 = student;

string name = "ali'";

string lastName = "Zahraei';
double gpa = 9.19;

int stdId = 98521234;

var std3 = (name, lastName, gpa, stdId);
if ( std2 != std3 )

{

Console.WriteLine("equal");

}

Tuple S (3,5 Deconstruct Y.YO

I, Tuple G cikizs o item 3l r\.xS,m S sl s ol 4 Tuple K& 03,8 deconstruct
S0 b hltemxam)b\ lS..\.A)L;o Lo‘u ‘) CA.:.LG d\J\Sw‘rS‘SUA g@ﬁéﬂadbxﬁjj
ﬁja:u@\wg‘.\:

static void PrintStd((string name, string lastName, double gpa, int stdId) std)

{
var (n, 1, g, s) = std;
(string na, string la, double gp, int st) = std;
Console.WriteLine(n, 1, g, s);

LINQ Y.YO

LG g9 9 o 0L sbxe & Language Integrated Query <le sui oUsS ling
51 e saes.cd S S o 5l olyine Database o sbe ssls 5l eslizal gl gl Sl
el sus JS25 iEnumerable U 53, b extention method

axio glul ;5 using System.ling ; 3l wb s> uS s ling 31 sslical gl lacl s
gl ealind

using System.Ling;
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sl 548 53,51 ling s o) Uslee 5 extention method <o 51 Jbs o 5 XS L ges s

public static double[] ToDouble(this string[] list)

{
double[] result = new double[list.Length];
for(int i=0; i<list.Length; i++)
result[i] = double.Parse(list[i]);
return result;
}

string[] nums = {"6.15", "9.19", "2.17", "4.13", "6.15"};
double[] numsParsed = nums.ToDouble();

var numParsedWithLing = nums.Select(s => double.Parse(s)) ;

Select():

Aibe select 4l Uslas lds o 5,8 S il ling 5,8 s aze 31 (G Select()
S ol i8 £ bges &5 3l (o0 (53905 bl 0lse ¢ Lambda expression e ol
sl sl g3 55 Sl Lol iEnumerable

Sl 5l g 5 €85 (3555 0lse 4 function <Gy iEnumerable <G Select Jo sl 5o
a3 oo Js955 55 Ol o iIEnumerable K Lael S5 SS (, function
public static IEnumerable<_OutType> MySelect<_OutType, _InType>(

this IEnumerable<_InType> list, Func<_InType, _OutType> fn)
{

foreach(var input in list)
yield return fn(input);

function &G &5 4 Select L e HYYE uS €50

OrderBy () :

@55l oo 03l o e ok s &S key selector wlul ;lyss>s0 el OrderBy() e

S h S G920 g0

.OrderBy(n => (n))

Zwl object n sl key selector b opl s 1YYV uS €50
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OrderByDescending() :
Wsdas SO Jo5 Do 4 Ol S lis ol b sl OrderBy () s wilen ste (!

.OrderByDescending(n => n)

Tolist():
03 o o325 (25 4 S S D50 4 ]y 35200 (5l o3l s
ForEach():

of & sa asls Action sl ForBach e il 35050 Cond o Sy & b sl 5
ol oo el S gla wie b e ol sl s e ol Cad (sl ols SO ST g0y | ingse Jos

5l o Action & Func gl 4 QT(_gsjﬂ S o
.ToList ()
.ForEach(n => WriteLine(n));
Take (int x);
Dl e 1y 5550 gl osls 316 x o3las) 4 e
Where ()
9 Bt Hl s b b ;EJ S oo bl mlel b osls 13,8 28 (6l e ]

.Where(t => t.country != "INVALID")

Skip(int x);

Sn Bi> ol & st iEnumerable 51 1, Jl ssls x oz
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Trim()

Olge & 1y ;S8 w> Wlgs 5355 035 I string ﬁ;i;\,:.»bl.;&ﬂdb N PRPPRI

e Bl 35> g0 SEring lesl bl 53 b 81,8555 5 &y sumyne 3,000 63909

) Trim('"', ' ');

SelectMany():

yae S5l G |y e SO Blgie SOl ol Lsyls Select o ands (63,5, kol
2S5 05 Jbe 4 sl oo ae ool 5 Shes 2 ad gl Sk (a3 03 5 a8 s

) .SelectMany (t => {

Y return new (string country, double percent) [1{

v (t.country, t.male),

Ad

0

(t.country, t.female)};
b

a3l Tuple 311555 sla item b Tuple 53 >3, 5 Tuple t <G 63555 b ool 53 :YYA Saise
Average():
.b‘.:;unj u;:\ 63})39‘)9‘ U‘L“‘"J" \)L&: oals u&t:.a.ﬁ.nw\

) .Average(t => t.percent);

Ju”‘go Cewsdo percent VwLw\).: W sals u.:i-l:.n dlln L.JT’_‘J" :YYa JSM}.@



» > < v B % X < —

Y5 LINQ : LANGUAGE INTEGRATED QUERY . Y0 «.l>

static void Main(stringl[] args)

{
File.ReadAllLines(address" @"Database)
.Skip(2)
.Select(l => {
var toks = 1.8plit(',').Select(t => t.Trim('"', ' ')).ToArray();
try
{
return (
country:toks[0],
year:int.Parse(toks[1]),
both:double.Parse(toks[2]),
male:double.Parse(toks[3]),
female:double.Parse(toks[4])
);
}
catch
{
return ("INVALID",0, O, O, 0);
}
1))
.Where(t => t.country != "INVALID")
.SelectMany(t => {
return new (string country, double percent) [1{
(t.country, t.male),
(t.country, t.female)};
1))
.OrderBy(t => t.percent)
.OrderByDescending(t => t.female - t.male)
.Take (20)
.ToList ()
.ForEach(t => WriteLine(t));
}

sl S5 gl e oL 5l el Ssai 1YY 08 g0
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Country Name,Country Code,Year,Value : sl k>

Arab World,ARB,1968,25760683041.0857 : b L> &L o

oy S hid Jgl b Sl @ a5 b s silsz 1) B 6la b JS1c) ) oS w5 s

ses iran s «olS slls ol L> where U ashsl s ~r:;§~:‘):’§OTJ" skip(1) L xS

Sz Olse 4 598 Jad Cond F oy k> s properSplit wie b e oK iz |
il Ken s 1y el (alail cdlad 5 Lo 5 5528 0L 51 ke (35 4 S tuple

.>)i15§‘J?‘>}in>j\Jﬂa £;L;5} [\ 9 Gl 00 %5 Lis Cjt gSé Lsle Conndd C&|d§>}$ >4
I opl & LMol L syt saseie a3l of 5s alasl 815y o) luo Vo bi 45 8y 6 e

Zw! IEnumerable « by, « uu&s Lazy Evaluation

var iranLines = File.ReadAllLines(@"path")
.skip(1)
.where(1l => 1.Tolower().Contains("iran"))
.select(l => {
var toks = properSplit(1l).ToArray();
return (
Country : toks[0],
year: int.Parse(toks[2]),
gdp : double.Parse(toks[3])
)
b

Ol boad g 5,8 sla L sl 1YY WS w50

cas Sy ks O 63459 olge 4 properSplit o

bl » Split('"', StringSplitOptions.RemoveEmptyEntries) U  ue
..xl\bji:»x‘)Q‘»\)}isrbsisdﬂwﬁwdb\)Qbéuw}abﬁwwﬁﬁ&b

0l S ) g slo idu 5 0n S s, el ) pss G an d s
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private static IEnumerable<string> properSplit(string line)

{
var toks = line.Split('"', StringSplitOptions.RemoveEmptyEntries);
yield return toks[0];
foreach (var t in toks[1].Split(',', StringSplitOptions.RemoveEmptyEntries))
{
yield return t;
}
}

properSplit e :YYY oS« ges

e bl by 4 S5l el )50 ¢ Sl 0rderBy O sslicwd 6 ol 5 S (S
I, o tuple ks OrderBy(t => t.gdp) L olswe Jlo pl p3 aiSe sort sud culy
38 e galadl el Ll

..x:.:kga,:\;wjzdgj.‘l;w;Tj ool e Last() s First() L wilswe Wi aelsl 5

L xSl o wlul 53,8 selector <& OrderBy() 4sb 3o Average() o]
Iy gslamsl sl el o Slo 5 Average(t => t.gdp) b ol Jle o aiSs acnle
23S e

Se 85 8n 038 i 05k 5 €85 selector s Max() , Min() b s

. .Lui:» \J»:g X% a:\b selector U”"L‘“ > ‘) J.:“:l},o u:’.J:"
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Ternary operator Y.Y#

¥ .
S

[rue
r ]
fcondition) ? expressionl : expression
1 ! |
[ Drand 1 J:L¢ﬁﬂJ: J0perand 3
I'III .ll."r /
! ;
II. i
1 / rd
if (condition)/ e

;
statement; -

o
else o

statement;

Aggregate Y.Y?

St (g5 4l aad ol r:i))i” Ly b8 6055 9 S ol s e sl B

result.Aggregate( (t1, t2) => tl.gdp > t2.gdp ? t1 : t2).ToString()
result.Aggregate( (t1, t2) => tl.gdp < t2.gdp ? t1 : t2).ToString()

Aggregate :YYY &S €50

sl g i gdp S ) tuple d> e 5o 45 5 <3 51, t1 , t2 tuple 53 Aggregate YU Jls s
oS e Ly cwlyls 1y gdp cp i S sl tuple Colg 5o B Sl g aolsl SIS ol 5 dse o 1y

. sl tuple (L\S § 46 3om0 TESULL S 558 4> 53

GroupBy 0.Yf

key selector K aslsiw L &l GroupBy (isw ol s eslial L6 5505 51 S (S
s Syt ) s 85,5 G s | wiyls LS key selector o olasl we pl ass of &

ol it 5 2B il S sl ol 580 IS ol s
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23S0l 5 S e ol Je sl

result.where(t => t.year == 2012)

.GroupBy(t => (int) (t.gdp / 100))

.OrderByDescending(g => g.Key)

.ToList ()

.ForEach(g => {
g.Key.ToString().Dump(E" ,{g.Count )} "Key:);
g.ToList () .ForEach(t => t.Dump());

b;

GroupBy :YY¥ .S < s

s oo & s 0 e 03, iz el YVY Ll Lt o (s tuaple ol S el 55
ool L ol s s+ e 513 05,5 o b Sl Sl G oy ao s ltpslail el

Cppies Rl (2>

OL8 tuple js Jlo » s 1) 5528 18 Cuxe> population.csv Job 3l eslia) b dals) s
. r.:.h.).:\.n

:leajyow.kg&u‘_}&& z.X%

Country Name,Country Code,Year,Value : sl k> e

Arab World,ARB,1960,92490932 :l» L> il o

foey S ol 4 Ol 5 ST

File.ReadAllLines(@"path")
.skip(1)
.select(l => {
var toks = properSplit(1l).ToArray();
return (
Country : toks[0],
Code : toks[1],
year: int.Parse(toks[2]),
pop : int.Parse(toks[3])

B;

population :YY a8 « se

sl LLE 45’@ uﬁeLiﬁ.ﬂj) S
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Join V.Yf¥

Func <G sls 5529 Socd 93 52 55 & (gpae bl 4 sk © sgm S0 i 95 S5 6l

wS o5 25 Jbe ¢ e Sl

gdpResult.Join(popResult,

t => (code: t.code, year: t.year),

t => (code: t.code, year: t.year),

(t1, t2) => (tl.country, tl.year, normgdp:tl.gdp / t2.pop)
)
.Where(t => t.year == 2012)
.0rderBy(t => t.normgdp)
.ToList();

join :YYF oS & sl

b 5l o) popResult b r.:.a\}ég:.a I (gdp s b 51 o) gdpResult divs (ol 5o

S S5 e by pla bple msSn ¥y ¥ slo an s s sbie s« S S5 (pOD 5o

tuple 35 opl S5 S8 F > 45 5 (key selector ) xib <l oluss code , year &

Clld s Jol> 5 Jlo 5 5588 0L lie b o35 & tuple S (205 Olse ¢ S S0l
Cls S |y Cares (g3l

P b 0 5 mls ole s s

390,80 1SS ;ole Bl gl Distinct
Sl bsjsbe oo Ciy 1y Ced 55 concat o
G 3 320 Sy 3525 035 S Contains o
xS bt S s gp2e LT Amy e
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namespace note

{
class Security
{
string Name;
long Salary;
public string DoType()
{
return EType" "{this.Name};
}
}

class security :YYVY oS < se

namespace note

{
class Engineer
{
string Name;
long Salary;
public string DoBuild()
{
return EBuild“ "{this.Name};
}
}

class Engineer : YYA o8 « 50

Y >

rLQdﬁ:w%Jé‘ij$w‘u\j§:ﬁwmutﬂ&\,ﬁLuhﬂj\b})):wus})w\

sls 41,8 Employee

namespace note

{
class Employee
{
public string Name;
public long Salry;
}
}

class Employee :YY uS 4 s

Employee U 51 il 5 Engineer 5 Security b (oMSsuds €S Slwd g o 45 L Jb>

wilen 1 5l osliad LIS ol sgo 0,
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namespace note

¢ class Security:Employee
¢ public string DoType()
¢ return EType" "{this.Name};
}
}

class Security :Y¥+ uS €50

namespace note

{
class Engineer:Employee
{
public string DoBuild()
return EEuild" "{this.Name};
}
}

class Engineer :Y¥) oS « 50

Engineer 5 Security b W'« 5 base class b US|, Employee (38 <> -l 5
Obs o S sl wils ks s - LSS opl wao S derived class b w5y, LeMS Wl s, &) ol s
- 350 ) Wl g US'SG51 s WS G Cf (s 4l
K52 b WA ) @bs 3 Constructor ) szl F.YY

2,8 55 s 55 65« |, Employee oM
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public class Employee

public string Name;
public long Salary;
public Employee(string name,long salary)
{
this.Name=name;
this.Salary=salary;

}
public void AddSalary(long adding)

{
this.Salary+=adding;
}

class Employee :Y¥Y oS & s

shls ol s esMe 53,00 &l Employee oUS 51 & 0,8 ks s ¢ |, Engineer W I
sliu) tbase 5wl WS el constructor s Jl- wil e string ¢ 5 51 Field b« o5 S

o5

using System;
namespace note

{
public class Engineer : Employee
{
public string Field;
public Engineer(string name,long salary,string field)
: base(name, salary)
{
this.Field=field;
}
}
3

class Engineer : Y ¥ o8 & 50

Lo ol eblsi oS (558 Lol s Seslinu] Engineer ;3 AddSalary e 5| ol se ,ol> J> s
sl Employee M8 55 sl 58 ol 6l w8 s sl asls sae 55 | Salary W asl wsls 5,8
-5, sslisl virtual 31w )

public virtual AddSalary(long adding)

{
this.Salary+=adding;
}

addsalary virtual :Y¥¥ oS & 5e
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.r:;SuLé:..u\ override 3! e ool ¢l 1L Engineer oM s
public override void AddSalary(long multing)
{
this.Salary*=multing;
}

addsalary override :Y¥0 oS & 503

Al b G S ol by 4 Lol wil &0 0les & Engineer (S s el STL
.bjf)t§4{;fcﬁ‘4ﬂh b)i:4§Lé\Cﬂ LYRPY Yooon MRS

public override void AddSalary(long adding)

{

if (this.Salary<1_000_000)
base.AddSalary(adding) ;

addsalary if :Y¥% oS < se

V) r:.m\}‘, virtual < « base.method b JS j5b 4 s

protected l sslws!  O.YY

JEa 53 Moo G mo iy B s sl S 55 &5 o) 3wl private juy WS 51 8 S S
private string Name ;| public string Name s> « F3‘§ o2 Engineer 5 Employee
I iz 53 e il aalsis Les Engineer WS s this.Name <o opl 5 rfajir.a ssliw!
sl 4wl asb pwis o5 S sl b derived class b i s g WS s el 3 S
sslit) 5 S sl protected 51 & Sl Kos &yle w353 eslin] protected 1wl private

W (o> B o slo VS s 5 sl s LB o5 o) 653 (5lennlS s L5 S

abstract )l eslesl  £.YY

abstract & s ol @ r:.i.n »li! abstract ;| Employee (oMW (M8 S 6l o35
s S el ol 51 olse Wil e,y Syl ol 51 &S ole WS 55 L oS csliss ol wclass Employee
53,0 Syl ol 51 S ola LS 55 5 il sus sl Ko sla MS (6, Sl 6l L oS i S

5,8 esli) new Employee() 51 olsws !



YVo il TV ik
Polymorphism V.YV

wS g p5Jle o



s > < v o 4 % < =

Yv#

JJ}

using System.Collections.Generic;
using System;

namespace polymorphism

{

public class Shape

{

}

public int X;

public int Y;

public int Height;

public int Width;

public Shape(int x,int y,int height,int width)

{
(X,Y,Height ,Width)=(x,y,height,width);
}
public virtual void Draw()
{
Console.WriteLine(tasks" drawing class base "Performing);
}

public class Triangle : Shape

{

}

public Triangle(int x, int y, int height, int width)
: base(x, y, height, width)

{1}

public override Draw()

{
Console.WriteLine(Triangle" "Drawing);
base.Draw();

}

public int Area()

{
return Height*Width/2;

}

public class Circle : Shape

{

}

public Circle(int x, int y, int height, int width)
: base(x, y, height, width)

{3

public override Draw()

{
Console.WriteLine(Circle" "Drawing);
base.Draw() ;

}

class Program

{

static void Main(string[] args)

{

Triangle triangle=new Triangle(1,2,3,4);

Circle circle=new Circle(5,6,7,8);

Shape shape=triangle;

List<Shape> shapes=new List<Shape>{circle,triangle};
}

Polymorphism :Y¥Y uS & s
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: Design Patterns

e g al T3 s Jalae CUSE sl Jo ol e 3 (5 45 goea &5 5> Patterns Design

L delegate 5 b event 31 sslinul & o155 oo €503 5l 05l alse tljs\ » Pattern Design
.35 5,0 Single Responsibility Principle «

[designpattern] ..oS¢ 525 Zolo (pl 4 43155 patterns design ) g ey las s lin (g1 %

[Design]
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AS a5 el 4 g Sis (51 alon

(3*4) + sqrt(s-4)

13
7o 56y )Y UG
S gn it b gl 5 s M il o1 S ol
CB NegateQOperator CB SubtractOperator

% SqrtOperator C® |Operator % AddOperator

al
% SquareQOperator CQ Expression ‘% DivideOperator
i

% MultiplyOperator

C@ NumberExpression

diagram class :Y.Y4 J&
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cF = o4 besyls symbol Sy SO s IOperator el 5 g5l esly Gelal s

(YA oS € 503).

namespace 00Calculator
{

public interface IOperator

{

string OperatorSymbol { get; }

}

}

IOperator g3l esley : Y ¥A oS €50

s &l el |, IOperator .b,=l UnaryOperator s BinaryOperator gla .S o
BinaryOperator (s ¢lS » DivideOperator s AddOperator s SubtractOperator gl ,-US" ©
s 685 Lo U
UnaryOperator cs r\.xS » 3 SquareOperator s SqrtOperator s NegativeOperator s ,.AS ©
a0l Shee
Expression .5 «» NumberExpression y BinaryOperator s UnaryOperator sla ,\S ©
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Seul S0 w\ouﬂ\lsui‘)go):u [‘i)‘;ﬁ@ Expression qu@..ajo ‘.x"..:\ C‘LJ 6\,;
2l o S e 51 S5 oS & S a atio B B g a3 il b 0,5 5k L 2005 U
(YA sS w503). oS s 5 aS 508 4 Ol 5 eSS (6550858 033 o

using System;
using System.I0;

namespace 00Calculator

{
public abstract class Expression

{
public abstract double Evaluate();

public static Expression BuildExpressionTree(StreamReader reader)

{

return Expression.GetNextExpression(reader);

}

protected static Expression GetNextExpression(TextReader reader)
{
string line = reader.ReadLine();
switch (1line)
{
case "Add":
return new AddOperator(reader);

case "Subtract":
return new SubtractOperator(reader);

case "Multiply":
return new MultiplyOperator(reader) ;

case "Negate":
return new NegateOperator(reader) ;

case "Square":
return new SquareOperator(reader);

case "Divide":
return new DivideOperator (reader) ;

case "SquareRoot":
return new SqrtOperator(reader);

default:
return new NumberExpression(line);

Expression :Y¥4 oS & s
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3V g2sss S WU ol 4sSpill w5 L !’:‘SL"’ &3l ealy |, AddOperator (wMS asls! s
‘% ‘J u;..")} sl Conn &:J)Lr.ﬁj BJ.:Y\).? L.‘? L .k.? ‘_) L}ilé .L‘:‘):L;o wugw‘th‘b TeXtReadel‘ty

) Gy |y oz ol s 5 S

(YO oS w503).

using System;
using System.IO;

namespace 00Calculator

{
public class AddOperator : BinaryOperator
{
public AddOperator(TextReader reader)
{
throw new NotImplementedException();
}
public override string OperatorSymbol => throw new NotImplementedException();
public override double Evaluate() => throw new NotImplementedException();
}
}

AddOperator 3l ssly :Y0+ oS €5l
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(YO oS €503).
using 00Calculator;
using Microsoft.VisualStudio.TestTools.UnitTesting;

using System.I0;

namespace 129cs.tests

{
[TestClass]
public class OperatorTests
{
[TestMethod]
public void AddOperatorTests()
{
var tempFile = Path.GetTempFileName();
File.WriteAllLines(tempFile, new string[]{"3", "4"});
StreamReader r = new StreamReader (tempFile);
AddOperator ao = new AddOperator(r);
double result = ao.Evaluate();
Assert.AreEqual(7, result);
string tostrResult = ao.ToString();
Assert.AreEqual (" (3+4)",tostrResult);
}
}
}

Test AddOperator : YO\ uS < 5
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using System;
using System.I0;

namespace 00Calculator

{
public class AddOperator : BinaryOperator
{
public AddOperator(TextReader reader)
{
}
public override string OperatorSymbol => "+";
public override double Evaluate() => 0;
}
}

AddOperator g3lw by :YOY oS & 50l

s o WS S ssSenl J- AddOperator \S 5 MK&GA@'T;\
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(YOV oS € 503).

using System;
using System.I0;

namespace 00Calculator

{

public abstract class BinaryOperator: Expression, IOperator

{
protected Expression LHS;
protected Expression RHS;

public BinaryOperator ()
{

}
public BinaryOperator(TextReader reader)
{
}

public abstract string OperatorSymbol { get; }

public sealed override string ToString() => throw new NotImplementedException();

BinaryOperator g3l ssLy :YOY uS 4 50
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using System;
using System.I0;

namespace 00Calculator

{
public class AddOperator : BinaryOperator
{
public AddOperator(TextReader reader)
{
LHS=Expression.GetNextExpression(reader) ;
RHS=Expression.GetNextExpression(reader) ;
}
public override string OperatorSymbol => "+";
public override double Evaluate() => throw new NotImplementedExcwption() ;
}
}
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using System;
using System.I0;

namespace 00Calculator

{
public class AddOperator : BinaryOperator
{
public AddOperator(TextReader reader)
{
LHS=Expression.GetNextExpression(reader);
RHS=Expression.GetNextExpression(reader) ;
}
public override string OperatorSymbol => "+";
public override double Evaluate() => this.LHS.Evaluate()+this.RHS.Evaluate();
}
}

AddOperator g3le ssly YOO oS & 5

-Zws! NumberExpression (M g5ls ssly 45 5L 5 ol & 455 b s aals) s

Addoperator(T er reader)

LHS=Expression.GetNextExpression(reader);
RHS=Expression.GetNextExpression(reader);

Operatorsymbol => "+";

Evaluate() => .LHS.Evaluate()+ .RHS.Evaluate()b
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(reader);

or(reader);

berExpression(line) ;|

'VARIABLES
v Locals
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Number;

Numberexpression(

NotImpleme

Evaluate() => throw NotImplemes

Tostring() => t NotImpl
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using System;

using System.I0;
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NumbertxpressionTests()

ne = NumberExpression(“3");
result = ne.Evaluate();
Assert.AreEqual(3, result);

tostrResult = ne.ToString();
Assert.AreEqual(“3",tostrResult);

Test NumberExpression :#.Y4 JS&

(Y05 oS 6505). S (gm (53l w3l IS5 ol 1y 0 08 Sl s

namespace 00Calculator

{

public class NumberExpression : Expression

{

protected double Number;

public NumberExpression(string line)

{

Number=double.Parse(line);

}

public override double Evaluate() => this.Number;

public override string ToString() => this.Number.ToString();

NumberExpression (gjlws ssby :YOF oS & 53
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internal class Account
{
public int Balance {get; private set;} = 0;
public bool isVerified {get; private set;} = false ;
public bool IsClosed {get; private set;} = false ;
public bool IsFrozen {get; private set;} = false ;
public Account(Action onUnFrozen) {}
public void Deposit(int value) => this.Balance += value ;
public void Withdraw(int value) => this.Balance -= value ;
public void HolderVerified() => isVerified = true ;
public void Close() => this.IsClosed = true ;
public void Freeze() => this.IsFrozen = true ;

Account IS YOV oS & 5e

cplsxas plis IsVerified e ¢ Gl Gl Shls Jlide suiws olis Balance i
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: Withdraw e s Je slp. rﬂw GJB a3l 550 o les glhae

) public void Withdraw(int value)
Y {

v if (!this.IsVerified)

¥ return ;

o if ('this.IsClosed)

5 return ;

N

A

4

this.Balance -= value ;
ManageUnFeezing() ;
Ve }

guard clause U sud <ig Withdraw e :YOA oS & sl

Loyt oS0 il s alig S S ] (1) 08 OLS 5108 G 003,855 1 sl

crlle - wlo s s Dbl ol Sl 5L Deposit s Withdraw b o s 4§r.4§
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private void ManageUnFreezing()

\

Y {

2 if (!this.Frozen)

¥ return ;

0

I3 this.IsFrozen = false ;
v this.OnUnFrozen() ;

A }

i oy ol S I gy e Y08 S G505
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public action ManageUnFreezing = DoNothing ;
private void UnFreeze()

{
this.IsFrozen = false ;
this.OnUnFrozen();
this.ManageUnFreezing = DoNothing ;
}
private void Freeze()
{
this.IsFrozen = true ;
this.ManageUnFreezing = UnFreeze ;
}

ManageUnFreezing i 4w 3l if Bis Y5+ oS @50

.r:;fu.;é:» 3 OTF:J‘)::AerJ‘AJ IsFrozen w4 3l Sos ud Bi> ww 3l if SYL-

interface wsles delegate G Sl ) (b 5L delegate G« if opl i (5l S s
. VS.A i 25 was interface S« \.i)b delegate £z 4 3L Lyl e S L

internal interface IAccountState

{
IAccountState Withdraw(Action doWithdraw);
IAccountState Deposit(Action doDeposit);
IAccountState Freeze();
IAccountState HolderVerified();
IAccountState Close();

}

IAccountState :Y#\ uS s
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internal class ActiveState : IAccountState

{

private Action OnUnFrozen;

public ActiveState(Action onUnFrozen)

{

this.OnUnFrozen = onUnFrozen;
}
public IAccountState Close() => new ClosedState();
public IAccountState Deposit(Action doDeposit)
{

doDeposit () ;

return this;
}
public IAccountState Freeze() => new FrozenState(OnUnFrozen);
public IAccountState HolderVerified() => this;
public IAccountState Withdraw(Action doWithdraw)
{

doWithdraw() ;
return this;

ActiveState :YFY uSass

Frozen State Y.Y.Y.

Deposit

ui‘éb})} action luul wus 43 ¢ s5iun (active) Jls 5 o ol ol wiols bosr el s

. 35é00 active state 5l (ﬂj\ a2 5 1y W4 by e OnUnFrozen e ¢ u8w |2l 1)



Yas DESIGN PATTERNS - STATE PATTERN .f «.l>

Freeze
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internal class FrozenState : IAccountState
{
private Action OnUnFrozen;
public FrozenState(Action onUnFrozen)
{
this.OnUnFrozen = onUnFrozen;
}
public IAccountState Close() => new ClosedState();
public IAccountState Deposit(Action doDeposit)
{
doDeposit();
this.OnUnFrozen() ;
return new ActiveState(OnUnFrozen);
}
public IAccountState Freeze() => this;
public IAccountState HolderVerified() => this;
public IAccountState Withdraw(Action doWithdraw)
{
doWithdraw() ;
this.OnUnFrozen();
return new ActiveState(OnUnFrozen);

FrozenState :Y/Y uSds
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internal class NotVerfiedState : IAccountState

{

private Action OnUnFrozen;
public NotVerfiedState(Action onUnFrozen)

{

this.OnUnFrozen =

}
public IAccountState
public IAccountState
{
doDeposit();
return this;
}
public IAccountState
public IAccountState
public IAccountState

onUnFrozen;

Close() => new ClosedState();
Deposit(Action doDeposit)

Freeze() => this;
HolderVerified() => new ActiveState(OnUnFrozen);
Withdraw(Action doWithdraw) => this;

NotVerifiedState :Y/¥ .S«
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internal class ClosedState : IAccountState

{

public IAccountState
public IAccountState
public IAccountState
public IAccountState
public IAccountState

Close() => this;

Deposit(Action doDeposit) => this;
Freeze() => this;

HolderVerified() => this;
Withdraw(Action doWithdraw) => this;

ClosedState :Y#0 oS &g
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internal class Account

{
public int Balance {get; private set;} = 0;
IAccountState State;
public Account(Action onUnFrozen)
{
State = new NotVerfiedState(onUnFrozen);
}
public void Deposit(int value)
{
this.State = State.Deposit(() => {this.Balance += value;});
}
public void Withdraw(int value)
{
this.State = this.State.Withdraw(() => {this.Balance -= value;});
¥
public void HolderVerified()
{
this.State = this.State.HolderVerified();
}
public void Close()
{
this.State = this.State.Close();
}
public void Freeze()
{
this.State = this.State.Freeze();
}
}

Account :Y£% oS &5
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