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#include <iostream>
using nhamespace std;

int main() {

int n;

cin >>n;

int a, b,c;

a=1;

b=0;

for (int i=0;i<n;it++) {
c=a+b;
a=b;
b=c;
if (i>0)

cout <<

cout << ¢;

}

cout << endl;

return O;
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#include <vector>

int main() {
YYA
return  O;
}
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File Edit Search View Project Execute
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CVS Window Help
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Editor Options

Project | Classes | Debug [ Configure Shortcuts

T Configure Tools

4 Check for Packages...
Package Manager
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Optimize for the following machine (-march)
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Language standard (-std) _H v

150 C90

150 C99
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GNU C++

GNU C++11
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clang++ -std=gnu++11 sampleOl.cpp
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clang++ -std=gnu++14 sampleOl.cpp
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Edit Search View Project Execute Tools AStyle Window Help
New "1l Source File Ctrl+MN | |

( L

Import 4
@ Export 4
Print Setup...
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#include <iostream>

using namespace std;

int main() {
cout << "Hello World!" << endl;
return O;
}
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88 Compiler | [ Resources b CompileLog | o Debug | [ Find Results | §] Close

Compilation results...

- Errors: 0
- Warnings: 0
Shorten compiler paths — Cutput Filename: C:\Users‘\DonAmin\Documents\Untitledl.exe
— Output Size: 1.83216381072938 MiB
- Compilation Time: 0.67s
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2 exited after B.B488% seconds with return value 8
Press any key to continue . . .
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File | Edit View Debug Team Tools Test Anal Window  Help
New 4 Ctrl+Shift+N
Open b A WED Site., Shift+Alt+N
Close % Team Project...
Close Solution 0 File.. Cirl+ |
Save Selected [tems Ctrl+5 Project From Existing Code...
Save Selected frems As... Get training on new f‘ramewcrks. languages, and techncll
B savean Ctrl+Shift+5 Create a private code repo and backlog for your project
See how easy it is to get started with cloud services
Export Template... Discover ways to extend and customize the IDE
Source Control 3
Page Setup...
Print... Ctrl+P Ready to Cloud-power your experience?
Account Settings... Connect to Azure ®
Recent Projects and Seolutions 3
B Eit Alt+F4
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("New Project [0 ot |

Search Installed Templates (Ctrl+E) P-

b Recent NET Framewerlk 4 - Sort by: | Default -

4 Tnstalled
Win32 Console Application Visual C++ Type: Visual C++

A project for creating a Win32 cansale
application

4 Templates

-

b Visual C& m J MFC Application Visual C++
[Elc]

I Visual Basic

o+
Win32 Project Visual Co+
++
] empty Praject Visual Co=
Python
o
b JavaScript 0 Makefile Project Visual C++
b TypeScript
Game

4 Qther Project Types
Visual Studi Selutions

Samples
P Online
Click here to go online and find templates.
Y
Name: {[Helloworld ¥ |
Location: cusersidonamin\documentsivisual studio 2015\Projects
Solution name: HelloWorld Create directory for solution

[] Add to source control
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Win32 Application Wizard - HelloWorld [

D Welcome to the Win32 Application Wizard

These are the current project settings:

Overview
# Console application

Application Settings
Click Finish from any window to accept the current settings.

After you create the project, see the project's readme. bt file for information about the
project features and files that are generated.

o D |
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Win32 Application Wizard - HelloWorld (2 [z

Application Settings

Owverview Application type: Add common header files for:
() Windows application (|

Application Settings -
(®) Console application ]

Security Development Lifecyde (SDL)
checks
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Add

Scope to This
New Solution Explorer View

# cut
ol Copy
Paste
X Delete
Rename
’

Properties
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Solution Explorer
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Search Solution Explorer (Ctrl+;)
&1 Sclution 'HelloWorld' (1 project)

4 [%] HelloWorld
& External Dependencies
57 Header Files
[ =B References
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4| Resource Files
Il Source Files
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Alt+Enter
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“ V"”JI‘ Cer [J o Filetcom Visual C++ Type: Visual Ce+
Creates a file containing C++ source code
Code *
o E Header File (k) Visual Cor
Resource
Web
Utiity
Property Sheets
Graphics
v Online
Click here to go online and find
Name: ()] |
Location: c:\Users\DonAmin\documents\visual studio 2015\Projects\HelloWorld\ HelloWorld\ - | Browse.
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Microsoft Visual Studio lﬁ]

This project is out of date:
HelloWorld - Debug Win32

Would you like to build it?
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ER C\Windows\system32\cmd.exe |£IJ—hJ

Hello Yorld?
Press any key to continue . . .
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g++ sampleOl.cpp
clang++ sample0l.cpp
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© ® @ ahmad@ahmadET2012A: ~/projects/test

ahmad@ahmadET2012A:~/projects/test$ g++ test.cpp
ahmad@ahmadET2012A:~/projects/test$ ./a.out
Hello World!
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ios_base

istream

ostream

streambuf iostream
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| filebuf | { ofstream ‘ ’ fstream ‘ | ifstream |

v v v v
| stringbuf | {ostringstream‘ ’ stringstream ‘ | istringstream |
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#include <cstdio>

int main() {
printf(  "Characters: %c %c \n", 'a' , 65);
return  O;
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Output

Characters: a A
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#include <cstdio>
#includ e<iostream>
#include <climits>
int main() {
int num=12;
int *p = &num;

printf(  "Characters: %c %c \n", 'a' , 65);

printf(  "Decimals:

%Ild %ld  \n", LONG_MIN LONG_MAX

printf(  "Some different radixes: %0 %x \'n", 100, 100);
printf(  "Floats: %f %e %E %g \n", 3.141697, 3.141697, 3.141697,

3.141697);

printf(  "%s \n", "Astring" );
printf(  "Pointer: %p  \n", p);
printf( "%% : %%\ n");

return  0O;
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Output

Characters: a A

A string
Pointer: 0012FF60
% : %

Decimals: -2147483648 2147483647
Some different radixes: 144 64

Floats: 3.141697 3.141697e+000 3.141697E+000 3.1417
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#include <cstdio>
#include <iostream>
int main() {
int DW =5;
printf(  "Width 5: %05d \n", 123);
printf(  "Dynamic Width: %*d \ n", DW, 123);
printf(  "Jusfity: % -5d \n", 123);
printf(  "Fill with 0: %05d \n", 123);
printf(  "Dynamic Fill: %0*5d \n", DW, 123);
printf(  "One Space: % d \n", 123);
printf(  "Sign: %+d \n", 123);
printf( "0, Ox, OX: %#0 ,%#x ,%#X \'n", 20, 20, 20);
return  0O;
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Output

Width 5: 123

Dynamic Width: 123
Jusfity: 123

Fill with 0: 00123

Dynamic Fill: 00123

One Space: 123

Sign: +123

0, 0x, OX: 024 ,0x14 ,0X14
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#include <cstdio>

#include <iostream>

int main() {
int DW =5;
printf(  "%.d,
printf(  "%.5e
printf(  "%.5s
printf(  "%.*s
printf(  "%5.1
printf( "%5.1
return  0O;

%.5f, %.5x \n", 123, 123.456, 20);
\'n", 123.456);
\n", "AString" );
\n", DW, "A String" );
55 \n", "Str" );
5s \n", "AString" );
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Output

00123, 123.45600 , 00014

1.23456e+002
A Str
A Str
Str
A String
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#include <cstdio>

#include <iostream>

#include <climits>

int main() {
printf( ~ "Short Int: %hd , %hd \n", SHRT_MIN SHRT_MAX
printf(  "Long Int: %Id , %ld \n", LONG_MIN LONG_MAX
printf(  "Long Double: %Lf , %Lf \n", -2547483647.2133,

2647483647.2133);
return O;

}
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Output

Short Int: -32768 , 32767
Long Int: -2147483648 , 2147483647
Long Double: -2547483647.213300 , 2647483647.213300
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scanf U@ WE (-
UzwLE Gév AAZEYAG BEC P AET/B\PI ¢ °Adant dividw £ v
5¢iAATl AUDAWE w#H Aew ia R4EG 15 Gupjido vire:

#include <cstdio>
int main() {
char c;
printf(  "Enter a Chara cter :" );
scanf( "%c", &c);
return O;
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#include <cstdio>
#include <iostream>
int main() {
char arr[6], c;
int  num_int;
float num_floatl, num_float2, num _float3;
int oct, hex;
char string[100];
printf(  "Enter a char, 6 char: " );
scanf(' "%c", &c);
scanf(' "%6c", arr);
printf( "\ nEnter an int, float, float with e, float with E: " );
scanf( "%d %f %e %E", &num_int, &num_floatl, &num_float2,
&num_float3);

pri ntf( "\ nEnter an oct, hex: " );
scanf( "%o0 %x", &oct, &hex);
printf( "\ nEnter a string: " );
scanf( "%s", string);
return  O;
}
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#include  <cstdio>
int main() {
char string[100];
scanf( "%[*\'n]" , string);
printf(  "You Entered: %s \n", string);
scanf( "%*d");
scanf( "%][abcd]" , string);
printf(  "Fi Iter Result: %s  \n", string);
return  O;
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scanf( "%][abcd]" , string);
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scanf( "%["\'n]" , string);
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scanf( "%*d");
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#include <cstdio>
int main() {
char c;
printf(  "Enter a char: " );
¢ = getchar();
printf(  "Your entere d: %c\n", c);
return  O;
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#include <cstdio>
int main() {
char c= 'H' ;
char string [[= "\nHello world!
putchar(c);
puts(string);
return  O;
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void perror( const char * str);
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#include <cstdio >
int main() {

FILE * pFile;
pFile = fopen(  "unexist.txt" )
if (pFile== " NULL
perror( "The following error occurred” );
else
fclos e(pFile);
return O;
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Output

The following error occurred: No such file or directory

ULz WIAKV fopedtsweew L Av wd L Ady &Fspen Atz W& §AIE y¢ R\
) OQUAEA ! € z2 RWNA ®WwA A °wWoBvl 1

&&CAwpy t %voywaA-(,C«y % y ¢
CL U Alstwav 12° p&E& Gl zle, %t t v o ywo AvAZL «§ Wiz
v% CL«Y % ¥ ¢!y Yostrearl irddm VAIE § %4y & (g vv £
¢Y%ULA o6LCHAZwWwiCAE B2V % A~y Yl JAEN EIVEAY
Lz ALo{dv J°EAGOmLRU%UCERY UENF BTy
) ICAE Aoaei AuviAALnt %80

cout &h CAVERI(, (-(, (-
ALzZ<«< & YA Wi v Gl odNUAdz y%wi ° kdk B «iyEFE !
C«ytup PWiwEEV YwEDRMYAGOAHEAFL, aAppdE w:
a®\ywhiclLAv ALEDAY ALWH WCE VS B o Ea voukt\ia Yy9hodia~y v
Ov Ay vav)RLLéa tAL OA zAA WA -G alvja A4 yA | A & \Bh I
8 poBERE 0l CTHOW{ b Baovdlii

bool short unsigned short int
unsigned int long unsigned long float
double long double void *
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#inclu de <iostream>
using namespace std;
int main() {
char c;
int i
long |[;
cin >> c;
cin >> i >>|;
cout << ¢ << "" <<j <<"" << | << end;
return O;

}
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../Application%20Data/Microsoft/Application%20Data/Microsoft/Application%20Data/Microsoft/Word/WWW.Cplusplus.COM/www.cplusplus.com/reference/iostream/manipulators/boolalpha/default.htm
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#include <iostream>
using namespace std;
int main() {
bool b1, b2, b3, b4;
cin >> bl >> b2
cin >> boolalpha >> b3 >> b4,
cout << endl;
cout << boolalpha << bl << "" << b2 << endl;
cout << noboolalpha << b3 << "" << b4 << end|;
return  0;
}
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#include <iostream>
using hamespace std;
int main() {
char a, b, c;
cin >> skipws >> a >> b >> c;
cout << a << b << ¢ << end|
cin >> noskipws >> a >> b >> ¢;
cout << a << b << ¢ << end|;
cout << (int )a << (int )b << (int )c << endl;
return  0O;
}
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#include <iostream>
using namespace std;
int main() {

int i1,i2,i3;

cin >> hex >> il >> oct >>i2 >> dec >> i3

cout << dec << il << "" << i2 <<"" << i3 << endl

return  O;
}
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#include <iostream>
using hamespace std;
int main() {

double s=1.0;

cout << fixed << s << end|

cout << scientific << s << endl;

return  O;
}
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Output
1.000000

1.000000e+000
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#include <iostream>
using namespace std;
int main() {
int num = 123;
cout.width(10);
cout << right << num << endl,
cout << left << num << endl;

return  O;
}
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#include  <i ostream>

using namespace std;

int main() {
double f=3.14159;
cout.precision(5);
cout << f << endl
cout.precision(10);
cout << f << endl
cout << fixed;
cout << f << endl
return  0O;
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Output

3.1416
3.14159
3.1415900000
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int get();

get( char & ¢);

get( char * s, streamsize n);

get( char * s, streamsize n, char delim);
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#include <iostream>

using namespace std;

int main() {
char c1, c2;
char arrl[10], arr2[10];
char delim= 't ;
cl = cin.get();
cin.get(c2);
cin.get(arrl, 5);
cin.get(arr2, 10, delim);

cout << "cl:" << cl << end|
cout << "c2:" << c2 << endl
cout << "arrl:" << arrl << endl;
cout << "arr2:" << arr2 << endl
return O;
} = =2 - -
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SampleString cl: S
c2:a
arrl: mple
arr2: S
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getline( char * s, streamsize n);
getline( char * s, streamsize n, char delim);
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read( char * s, streamsize n);
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#include <iostream>

using namespace std;

int main() {
char fname[256], Iname[256], chame[7];
cin.getline(fname, 256);
cin.getline(Iname, 256);
cin.read(cname, 4);
cin.read(cname + 4, 2);

cname[6] = 0;

cout << "First name: " << fname << end|,

cout << "Lastname:" << Iname << end|;

cout << "Country name:" << cnhame << endl;

return O;
}
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Input Output
Amin First name: Amin
Babadi Last name: Babadi
IraniR Country name: IranlR
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#include <iostream>
using namespace std;
int main() {
char c;
int n;
char str[256];
cout << "Enter a number or a word: "

¢ = cin.get();
if (c>= '0 )&& (<= "'9)) {

cin.putback(c); /lor cin.unget()

cin >> n;

cout << "You have entered number " << n << endl;
}
else {

cin.unget(); /lor cin.putback (c);

cin  >> str;

cout << "You have entered word " << str << end|
}
return O;
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#include  <iostream>
#include <fstream>
using namespace std;
int main() {
std:: ifstream  fin( "test.txt" , std::  ifstream ::binary);
if (fin) {
fin.seekg(O, fin.end);
int length = fin.tellg();
cout << "Length of file is: " << length << endl;

}

return  0O;
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#include <iostream>

using namespace std;

int  main() {
char first, second,;
first = cin.get();
cin.ignore(1000, "\n');
second = cin.get();

cout << "The first word began by "
cout << "The second word began by "

return  0O;

<< first

<< endl;

<< second << endl;
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#include <iostream>
using namespace std;
int main() {

char c= 'C';

char eol= '\n';

char arr[12] =  "Write Array"
arr[11]=  '\n';

cout.put(c);
cout.put(eol);
cout.write(arr, 12);
return  0O;
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#include <iostream>
using namespace std;
int main() {

cout << "printin standard output" << endl;
cerr << "printin error output” << endl;
clog << "printin log output” << endl;
return  O;
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#include <fstrea m>
using namespace std;
int main() {

ifstream fin( "Input.txt” );
ofstream fout(  "Output.txt" );
fout << "Write In Output File" << endl;

int ReadedNum;
fin >> ReadedNum;
return  O;
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Write In Output File
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#include  <iostream>
#include  <string>
using namespace std;
string  str= "String P1" ;
int main() {

cout << "The result of comparison of two strings is: " << (str <
"s") << endl

str += " String p2";

cout << str << endl

return  O;
}
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The result of comparison of two strings is: 1
String P1 String P2
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#include <iostream>
#include  <string>
using namespace std;
string  str= “"String P1" ;
int main() {
string strl= "ABC";
string str2= "DEF";
cout << "Resultofco  mparing Strl with Str2: " << strl.compare(str2)
<< endl;
return  O;
}
5¢Av | Al G0év A
Output

Result of comparing Strl with Str2: -1
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#include <iostream>
#include  <string>
usin g namespace std;
int main() {
string  strl= "ABC";
string  str2="DEF";

cout << "Str2 Concat to Strl: " << strl.append(str2) << endl;
return  O;
} _ y
5¢Av | Al Uév A:
Output

Str2 Concat to Strl: ABCDEF

AL « Ao B3N yeRilo EAARE Yy, CNWAD B %0 ido B &WE ¢
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#include <iostream>
#inc lude <string>
using namespace std;
int main() {
string strl = "ABCDEF}

cout << "Find a SubStr In Strl:" << strl.find( "DEF",0) << endl
return  0O;
}
5¢Av | %Al Uéev A
Output

Find a SubStr In Strl: 3

Yowstring:Abcs WZ408 OWUBE wE EY%ALAdRAY% fwEjl Al A
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#include <iostream>
#include  <string>
using namespace std;
int main() {
string strl= "ABCDEF}

cout << "SubStr Searching Result: " << ((str1.find( "DEF", 0) ==
string :npos)?  "False" : "True" ) << endl,
return  0O;

}
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Output

SubStr Searching Result: True

5°0Chi A« RAKEY:° L&u CAe tetsdlg WE

#include <iostream>
#include  <string>
using namespace std;
int main() {
string strl= "ABCDEF}
cout << "Insert SubStrin Strl: " << strl.insert(3, "SubStr' ) <<
endl;
return  O;
}

ULév Az )Audwyikecosiv@e E Sy @abosr MAk EGAVIE Y %0
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Output

Insert SubStr in Strl: ABCSubStrDEF

50 Cphi AR B vivs 1didtevELAREY

#include <iostream>
#include  <string>
using namespace std;
int main() {
string strl= "ABCDEF}

cout << "Length of Str1:" << strl.length() << endl;
return  0O;
}
51 Az °&avA i LAl 0
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Length of Strl: 6




I Cey% y EByBY w

ARJBU 0 AN|ZAC MEE° 0 § WA %CO Y wGitambar z A BAw i ¢
Az Ai ¢Av ¢¢ow-0 Cbhpzwfg |1 CYVAoyyv Uzwe
WLYEJALAR EXagil xAwBoy v (¥DOYGUZ Y 3 A Bij] wlv ¥rj
wingbuf febut AELT  y 1 0 ¢ vGBE wplke Ave ACWv A yoii Qo
ULév ALCIU OwEpi vege iICY)ahey vClUe EE VE aAf

) L %UCA Yy %é  # Ywo - wA

virtual  void func() = 0;

a°yy¥nudéywcl

YR pA ¢ WE AEaMLYye veWwj CjvieALT  AlLa® wywsa0jAawlLlzé
UCEC~ 0wiAEARYy vWE aj° E' 3Aic EQ3%-3zG BCE § ¢ C ¥eav
) oy Vv YA Yz

L i fstidafh vO PAG | Ayl ¢
LAz @AZ¥MO YEEHIALY:?
) CAE Ao - v1

SVC U0 M RLLEE wzi  ¢0ow LozO a &0 Ly wAzys -bv wab 136k 2 )E Rvzw 4 ja
ALz %CoywLCUO OwlLl E£v ¢év¥%z )°E °pavA.
5a0Qp i60 W &rAde Ealy yMmA E

Ystbambut A E lstringbute, ME L iV

AE
ALCyYy 0j 2 CL N Ateambdk LAE iE

#include <fstream>
using hamespace std;
int main() {

}

fstre am files( "file.txt" );
filebuf  * fb;

fb = files.rdbuf();

YYA

files.close();

return  O;

(@}

51vl +wayv ACy | XAl U

#include <fstream>
using namespace std;
int main() {

ifstream is( "file.txt" );
filebuf * fb;

fb=is.  rdbuf();

...

fb - >close();

return O;
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#include <fstream>
using namespace std;
int main() {
ifstream is;
filebuf  *fb;
f b = is.rdbuf();
fb - >open(“"file.txt" , 10s :in);
...
fb - >close();
return  O;
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pubseekoff Uz WE %  C¥%~ v,°.{'06 yFz« OAz %0 ¢ WA %

2 CNAE ¢zws§
BCoywcCu ios_base::beg
wCeyrwadwEwACy A ios_base::cur
34C0o y w cu ios_base::end
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#include <iostream>
#include <fstream>
using namespace std;
int main() {
long size;
filebuf  * pbuf;
fstream filestr(  "file.txt" );
pbuf = filestr.rdbuf();
size = pbuf - >pubseekoff(0, ios base :end);
filestr.close();
cout << "size of fileis " << size << endl;
return  0O;
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#include <iostream>
#include <fstream>
using namespace std;
int main() {

int n;

filebuf  * pbuf;

char buffer[10];

fstream filestr(  "file.txt"

pbuf = filestr.rdbuf();
pbuf - >pubseekpos(10);
pbuf - >sgetn(buffer, 9);
buffer[9] = "\O';
filestr.close();

cout << buffer << endl

return  0O;

);
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#include <iostream>

#include  <fstream>

using namespace std;

int main() {
filebuf  * pbuf;
ofstream ostr( "File.txt" );
pbuf = ostr  .rdbuf();
pbuf - >sputn( "First sentence  \n", 15);
pbuf - >pubsync();
pbuf - >sputn( "Second sentence \n", 16);
ostr.close();
return  O;

A AL AE VA AS /FC A K kodlt P JBQAE AGVvAEL %~ %CoywCul
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#include <iostream>
#include <fstream>
using namespace std;
int main() {
char ch;
filebuf  * pbuf;
ifstream istr( “file.txt" );
pbuf = istr.rdbuf();
/IRead 1
do {
ch = pbuf - >sgetc();
cout << ch;
}while (pbuf - >snextc() != EOF;
cout << endl << endl;
/IRead 2
pbuf - >pubseekoff(0, ios_base ::beg);
while ((ch = pbuf ->sbumpc())!= EOFR
cout << ch;
istr.close();
return  0;
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#include <iostream>
#include <fstream>
usi ng namespace std;
int main() {

char ch;
filebuf  * pbuf;
ifstream istr( “file.txt" );

pbuf = istr.rdbuf();
char content[11];
pbuf - >sgetn(content, 10);

content[10] = “\n';
cout.write(content, 11);
istr.close();
return O;

i ALAEEAY ©°L pspun ¥uch U2 wE & BB WE R %12 F v HAC
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#include <iostream>
#include <fstream>
using nanespace std;
int main() {

char temp[]= ‘“sample text" ;
filebuf  * pbuf;
ofstream ostr( "test.txt" );

pbuf = ostr.rdbuf();

pbuf - >sputc( '\ n");

pbuf - >sputn(temp, sizeof (temp) - 1);
ostr.close();

return  O;

51 Az °aAVvA.- %Al UewveRkzwy Axv A&V 0agy

Output

sample text
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#include <iostream>

#include <fstream>

using namespace std;

int  main() {
char temp[]= ‘"sample text" ;
int i=0;
filebuf  * pbuf;
ofstream ostr( "test.txt" );
pbuf = ostr.rdbuf();

[Write 1

for (i=0;i< sizeof (temp) - 1;i++)
pbuf - >sputc(templi]);

[\Write 2

pbuf - >sputn(temp, sizeof (temp) - 1);
ostr.close();
char buffer[20];
ifstream istr( "test.txt" );
pbuf = istr.rdbuf();
for (i=0;i<3;i++)
buffer[i] = pbuf - >sbumpc();
buffe r[i]=0;
cout << buffer << '\t ;
pbuf - >sungetc();
cout << char (pbuf ->sbumpc()) << "\t ;
cout << char (pbuf ->sbumpc()) << '\t ;
/I unget last char (x)
pbuf - >sputbacke( 'p' );
cout << char (pbuf - >sbumpc())
/[ fail to unget last char (e)
pbuf - >sputbackc( 't );
cout << char (pbuf ->sbumpc()) << '\t << endl;

A

< "\t ;

istr.close();
return  0O;
}
5¢Av | %Al Uéev A
Output
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#in clude <iostream>
#include <cstdio>
using namespace std;
int main() {
char ch;
long n;
streambuf * pbuf;
pbuf = cin.rdbuf();
do {
ch = pbuf ->sbumpc();
if ((ch>= '0" )&&(ch<= "9 ) {
pbuf - >sungetc();
cin >> n;
cout << "You entered number " << n << endl;
break ;

}
} while (ch!= EOF;

return O;
}
5¢Av | %Al uév Az Co/{
Input Output
asdf1234 You entered number 1234
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#include <iostream>
#include <sstream>
#include  <string>
using namespace std;
int main() {
char temp[]= "sample text"
stringbuf  sbuf;
sbuf.sputn(temp, sizeof (temp) - 1);
sbuf.sputn( "\ nadd new text in new line \'n", 26);
string  strall = sbuf.str();
cout << strall;
return O;

51 Az ©°3avA- j¥%AI

Output

sample text
add new text in new line
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FILE *fopen( const char *filename, const char * mode);
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errno_t fopen_s( FILE **_Stream, const char *_FileName, const char
* Mode);
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int fclose( FILE* stream);
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<iostream>
#include <sstream>
#include  <string>
using namespace std;
int  main() {

FILE* Fileln;

FILE* FileOut;

char name[100];

#include

/lfopen_s(&FileOut, "out.txt","r");

Fileln =fopen(  "in.txt* , "r"); /lfope n_s(&Fileln, "in.txt", "r");
FileOut = fopen(  "out.txt" , "w");
for (int n=0;n<3;n++) {

fscanf(Fileln, "%s", name);

fprintf(FileOut,

fclose(Fileln);
fclose(FileOut);
retu rn O;

"Name %d [%- 10.10s] \ n", n, name);
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Input Output
Yoosofan Name 1 [Yoosofan ]
Mohsen-Biglari Name 2 [Mohsen-Big]
Mirzaei Name 3 [Mirzaei ]
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#include  <iostream>
using namespace std;
int  main() {
FILE* pFile;
pFile = fopen(
long n=0;
while ('feof(pFile)) {
fgetc(pFile);
n++;

"File.txt"

}

fclose(pFile);
printf(
return O;

'rb" ); [/lfopen_s(&pFile, "File.txt","rb");

"Total number of bytes: %d \n",n - 1)
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fgets fyetc
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int fgetc( FILE* stream);
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char * fgets( char * str, int

num, FILE* stream);
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#include <iostream>
using namespace std;

int  main() {
char str1[5], str2[5];
FILE* pFile;
pFile = fopen(  "File.txt" , '), lffopen_s(&pFile, "File.txt", "r");

fgets(strl, 5, pFile);
fgetc(pFile);

fgets(str2, 5, pFile);
fclose(pFile);

printf(  "1: %s \ n", strl, str2);
printf(  "2: %s \ n", strl, str2);

return O;
}
5¢Av | %Al GUév Az O] AgATUw
Input Output
Amin 1: Amin
Babadi 2: Amin
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#include <iostream>
using namespace std;
int  main() {
FILE* pFile;
char sentence[256];
pFile = fopen(  "file.txt" , "a"); [lffopen_s(&pFile, "file.txt", "a");
printf(  "Enter sentence to append: " );
fgets(sentence, 255, stdin );
fputc( '\ 0", pFile);
fputs(sentence, pFile);
fclose(pFile);
return  O;
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int fseek(FILE* stream, long int offset, int origin);
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a°yyY  SEEK_SET
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a°yyVy| SEEK END
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fseek(stream, O, SEEK_SHT
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#include <iostream>
using hamespace std;
int main() {

FILE* pFile;
pFile = fopen(  "File.txt" , "'w"); [ffopen_s( &pFile, "File.txt", "w");
fputs( " This is an apple.” , pFile);

rewind(pFile);

fputs( "1." , pFile);

fseek(pFile, 11, SEEK_SHT

fputs( " sam" , pFile);

fseek(pFile, 0, SEEK_END

fprintf(pFile, "\ nSize of me without current line: %Id Bytes"
ftell(pFile )

fclose(pFile);

return  O;
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#include <iostream>
using namegace std;
int main() {
FILE* pFile;
pFile = fopen(  "File.txt" , '), lffopen_s(&pFile, "File.txt", "r");
fputc( 'x' , pFile);
if  (ferror(pFile))
perror( "Error Writing to File.txt" );
clearerr(pFile);
if  (ferror(pFile))

perror( "Error Writing to File.t xt");
fclose(pFile);
return  O;
}
5¢ Avi@dwAARYy Aay
Output

Error Writing to File.txt: Bad file descriptor
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#include <iostream>
using namespace std;
int  main() {

FILE *pFilel, *pFile2;

pFilel = fopen(  "Filel.txt"
pFile2 =f open("File2.txt"
fputs( "stringl" , pFilel);
fputs( "string2" , pFile2);

fflush(pFilel);
fflush(  NULL;
fclose(pFilel);
fclose(pFile2);
return  O;

, "w"); /lfopen_s(&pFilel,"Filel.txt","w");
, "w"); /lfopen_s(&pFile2,"File2.txt","w");
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<iostream>

#include <fstream>

#include  <string>

using namespace std;

int main() {
fstream file_r, file_w;
file_r.open(  "filein.txt"
file_w.open( "fileout.txt"
string  strin =
string  strout =
file_r >> strin;
file_w

#include

<< strout
file_r.close();
file_w.close();
return O;

<< endl;

, fstrea m:in);
, fstream ::out);

"this is a sample" :

* nput’Output File Stream
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#include <iostream>
#include <fstream>
#include  <string>
using namespace std;
int main() {
fstream filestr(  "File.txt" );
if (filestr.is_open())
cout << "File successfully opened" << endl;
else
cout << "Error opening file" << endl;
return  O;
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#include <iostream>
#include <fstream>
using namespace std;
int main() {
int length;
char * buffer;
ifstream is;
is.open( "File.txt" , fstream ::binary);
is.se ekg(0, ios ::end);
length =is.tellg();
is.seekg(0, ios ::beg);

buffer = new char [length];
is.read(buffer, length);
is.close();

cout.write(buffer, length);
cout << endl;
return  0O;
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#include  <iostream>
#include  <fstream>
#include  <string>
using namespace std;
int main() {
string  strin =

|||||

string  strout= "this is a sample"

fstream file_rw( "File.txt" , fstream :out | fstream :in);
file_rw << strout;

file_rw.flush();

file_rw.seekg(O, fstream ::beg);

file_rw  >> strin;
file_rw.close();
return  O;
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#include <sstream>
using namespace std;
int main() {
stringstream  ss1( "stringl stream” );
stringstream SS2;
ss2.str( "string2 stream"  );
return  O;
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rdbuf() - >str();
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#include <iostream>
#include <sstream>
using namespace std;
int main() {
stringstream  ssnums("123+45*9/2678" );
int num = 0;
char c;
while (ssnums.good()) {
¢ = ssnums.get();
if (c>= '00 &&c<= '9") {
ssnums.unget();
ssnums >> num;

cout << "number:" << num << endl;
}
else
cout << "operator:" << ¢ << endl;
}
return  O;
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Output

number: 123
operator +5

number: 45
operator *5
number: 9

operator /5

number: 2678
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#include <iostream>

#include <sstream>

using namespace std;

int main() {
stringstream  ssnums("123 45 9 2678" );
int num =0, counter = 1;
while (ssnums >> num)

cout << "number" << counter++ << ":" << num << endl

return O;

}
5¢Av  3mei Cé gvaA-1

Output
number 1: 123
number 2: 45
number 3: 9

number 4: 2678
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UAjAdda W&y % Al ¢Av gd ¥ Awd Uit ¥Way W
5B2°Vy AUV?®vV YbBooean® E Ac

AOAz ¥ g Ya~
eof() eofbit
fail() failbit and badbit
bad() badbit
good() goodbit
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#include <iostream>
#include <sstream>
using namespace std;
int main() {
stringstream  ssnums("123 45 9 2678" ),
int  num = 0, counter = 1;

while

(Issnums.eof())  {

ssnums >> num,

cout << "number"

non

<< counter++ << << num << endl;

}

return O;
}
5°Cphpi A«Af ¢° e Alzw Ba~AZ4v)°83%i a2 iCHhHA U AYA
#include <iostream>

#inclu de <sstream>

using namespace std;

int main() {
stringstream
int num = 0;
sshums >> num;
if  (ssnums.fail())

cout << "bad variable type requested!"

return  0;

ssnums("abc" );

<< endl;
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if (!ssnums)

cout << "bad variable type requested!"

<< endl;
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Input

Output

This is a sample text

Previous line left empty

This is a sample text

Previous line left empty
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Input Output
INT a=0, b=0; LONG a=0, b=0;
/I this line is a comment for INT vars / this line is a comment for LONG vars
for (INT i=0; i<10; i++) { for (LONG i=0; i<10; i++) {
a=a+1; a=a+1;
b*=2+a; b*=2+a;
} }
cout << fAintegers: oO|lcout << Aintegers: 0 <
cout<<a<< A A << b << e|cout << a <« i A << b
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Input Output
12+11*2 7 4 -10
2-4A -2
11-2 A -22
12+(-22) A -10
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Input Output
5 NAME SCORE SS RR MM RANK PC
A5B1 A 6 9 45 1 2
A4C3 c 6 8 6 2 2 3
B1C2 B 3 4 8 -4 3 3
B2D1 D 0 2 5 -3 4 2
D1C3
50pi | w C«y ¥ %Y v ¥PEQ AR MY DVY
acyydu~ +wy
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Input Output
5 2297.0716
1427 0 936297014.1164
0.0000
876652098643267843 37.7757
5276538
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5 1

11
2 2
4 4
8 8
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20 123 456
20 7
19 8
18 9
17 10

16 1514131211
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Stroustrup, B., 2014. Programming: principles and practice using C++ 2nd ed., Pearson
Education.
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#include <iostream>
#include <list>
using namespace std;
int main() {
list <int > first;
list <int >second(4, 100);
list <int >third(second.be gin(), second.end());
list <int > fourth(third);
int  myints[] = {16, 2, 77, 29},
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list <int > fifth(myints, myints + sizeof (myints)/ sizeof (int ));
cout << "The contents of fifth list are: " ;
for (list <int >:: iterator it = fifth.begin(); it I= fifth.end();i t++)

cout << *jit << ""
cout << endl;
return O;

ULEYCGUE wdazl pY ®Ca Gy°z y #t NAy° pav o/
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list <int > first;
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list <int > second(4, 100);
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list <int > third(second.begin(), second.end());
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list <int > fourth(third);
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int  myints[] = {16, 2, 77, 29},
list <int > fifth(myints, myints + sizeof (myints) / sizeof (int ));
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for (list <int >: it erator it = fifth.begin(); it 1= fifth.end();it ++)
cout << *jit << ""
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#include <iostream>
#include  <list>

us
int

ing namespace std;

main() {

list <int >mylist(1, 50);

mylist.push_back(40);

mylist.push_front(60);

for (list <int >: iterator it= mylist.begin(); it I= mylist.end(); it ++)
cout << *it << "

cout << endl;

return O;

51 Az UBERE C4AIY

Output

60

50 40
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#include <iostream>

#include <list >

using namespace std;

int main() {
list <int >mylist(1, 50);
mylist.push_back(40);
mylist.push_front(60);
mylist.pop_front();
mylist.pop_back();
for (list <int >: iterator  it= mylist.begin(); it I= mylist.end(); it ++)

cout << *jt << "

cout << endl
return  O;
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#include <iostream>

#include <list>

using hamespace std;

int main() {
list <int >mylist(1, 50);
mylist.push_back(40);
mylist.push_front(60);
mylist.remove(40);
for (list <int >: iterator it= mylist.begin(); it I= mylist.end(); it ++)

cout << *jt << "

cout << endl;
return  O;
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int nyints[] = {15, 36, 7, 17, 20, 39, 4, 1};
list <int > mylist(myints, myints + 8);
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bool single_digit( const int & value) {
return (value <10);
}
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mylist.remove_if(single_digit);
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class is_odd {
public :
bool operator()  (const int & value ) {
return (value % 2)==1,;
}
h
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mylist.remove_if( is_odd ());
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#include <iostream>
#include <list>
using namespace std;
int main() {
list <int > mylist;
int  sum(0);
for (int i=1;i<=10;i++)
mylist.push_back(i);
while  (!mylist.empty()) {
sum += mylist.front();
mylist.pop_front();
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}

cout << "total: " << sum << endl;
return O;
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mylist.clear();
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#include <iostream>

#include  <list>

using namespace std;

int main() {
list <int > mylist;
list <int >:: iterator itl, it2;
for (int i=1;i<10;i++)

mylist.push_back(i * 10);

itl = it2 = mylist.begin();
advance(it2, 6);
++itd;
itl = mylist.erase(i t1);
it2 = mylist.erase(it2);

++it1;

-~ jt2;
mylist.erase(itl, it2);
return O;
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#include <io stream>
#include <list>
using namespace std;
int main() {

list <int >mylist;
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for (int i=1; i

mylist.push_back(i);
mylist.resize(5);
mylist.resize(8, 100);
myli st.resize(12);
return  O;

<10; i++)
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#include <list>

using namespace std;
int main() {
list <int > mylist;

for (int i=1;i<10;i++)

mylist.push_back(i);
mylist.reverse();
return  O;
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11987654321
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#include <list>
using namespace std;
int main() {

list <int > first(3, 100

list <int >second(5, 200);

list <int >:: iterator
first.swap(second);

return  0O;

it;

/1100 100 100
/1200 200 200 200 200

/[ first: 200 200 200 200 200
/I second: 100 100 100
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#include <list>
using namespace std;
int main() {
list <string > mylist;
mylist.sort();
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return  O;
}
YEXOU v¥% ¢/AECO %l ! AgEBUC vidHzICY EdatieAad !
DA Lyatyvau Coy Ay | “AT As B WASUAE VA GG BGS
) Ewz ¢ /&ECO Y%YioW ACYAYBotC UYA wal oAz UAWz ¢ A C
#include <iostream>
#include  <list>
#include  <string>

using namespace std;
bool compare_items( string first , string
if (first .compare( second) < 0)
return false ;
else
return true ;

second) {

int main() {

list <string > mylist;
mylist.push_back( "A
mylist.push_back( "D"
mylist.push_back( "B
mylist.push_back( "C
mylist.sort(compare_item s);
return  O;
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mylist.unique();
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#include <iostream>
#include <list>

using namespace std;
class is_near {
public :
bool operator()  (double first , double second) {
return (fabs( first - second)<5.0);




int main() {
double mydoubles[] ={12.15, 2.72, 73.0, 12.77, 3.14,
12.77,73.35, 72.25, 15.3, 72.25};
list <double > mylist(mydoubles, mydoubles + 10);
mylist.sort(); /1272, 3.1 4, 12.15,12.77, 12.77,
/115.3, 72.25, 72.25,73.0, 73.35
mylist.unique( is_near ()); //2.72,12.15, 72.25
return  O;
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#include <iostream>
#include  <list>
using namespae std;
int main() {
list <int > mylist;
mylist.push_back(10);
while (mylist.back() != 0)
mylist.push_back(mylist.back() - 1),
//109876543210
return  O;
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#include <iostream>

#include <list>

using namespace std;

int main() {
list <int > first;
first.push_back(1000);
first.push_back(100);
first.push_back(10);
list <int > second;
second = first; /I second = {100 0, 100, 10}
first = list <int >(); Il first = {}
return  0O;
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#include <stack>
using hamespace std;
int main() {
stack< int > st;
return  O;
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#include <iostream>
#include  <stack>
using namespace std;
int main() {
stack <int > st;
st.push(100);
st.push(200);
st.push(300);
cout << st.size() << endl;
while (Ist.empty()) {
cout << st.top() << endl;
) st.pop();

return  O;
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Output

3

300
200
100
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#include <iostream>

#include <queue>

using namespace std;

int main() {
gueue<int > que;
que.push(100);
que.push(200);
que.push(300);
cout << que.size() << endl;
while (Ique.empty() ) {

cout << que.front() << endl;

) que.pop();

return  O;
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Output

3

100
200
300
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#include <set>
using namespace std;
int main() {
set <int > first;
return O;
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#include <set>
using namespace std;
int main() {
int  myints[] = {10, 20, 30, 40, 50}
set <int > second(myints, myints + 5);
set <int > third(second);
return  O;
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#include <set>
using namespace std;
int main() {
int  myints[] = {10, 20, 30, 40, 50};
set <int > second(myints, myints + 5); // 10 20 30 40 50
set <int >:: iterator itl = second.begin();
set <int >:: iterator it2 = second.end();
advance(itl, 1);

advance(it2, -1);
set <int > fourth(itl, it2); /1 20 30 40
return O;
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struct  clas scomp {
bool operator() (const TYPE&lhs, const TYPE&rhs) const {
return true ORfalse ;
}
2
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struct  stsample {
int  num;
string  str;
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struct  classcomp {
bool operator()  (const stsample & lhs, const stsample & rhs) const {
return |hs .num < rhs .num;
}
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set <stsample , classcomp > stcontent;
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#include <iostream>
#include <set>
#include  <string>
using namespace std;
struct  stsample {
int  num;
string  str;
h
struct  classcomp {
bool operator() (const stsample & lhs, const stsample & rhs) const {
return |hs .num < rhs .num;
}
3

int main() {
stsample mystruct[3];
mystruct [0].num = 10;

mystruct[0].str = "str2" ;
mystruct[1].num = 5;
mystruct[1].str = "strl" ;
mystruct[2].num = 15;
mystruct[2].str = "str3"

set <stsample , classcomp > stcontent;
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for (int i=0;i<3;i++)
stcontent.insert(mystruct[i]);
for (set <stsampl e, classcomp >:: iterator it = stcontent.begin();

it != stcontent.end(); it +4)
cout << (*it).num << ™" << (*it).str << endl;
return  O;

}
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Output

5: strl
10: str2
15: str3
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bool fncomp(const stsample & lhs, const stsample & rhs) {
return |hs .num < rhs .num;

}
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bool (*fn)( const stsample &, const stsample &) =fncomp;
set <stsample , bool (*)( const stsample &, const stsample &)> stcontent(fn);
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bool (*)( const stsample &, const stsample &)
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set <stsample , bool (*)( const stsample &, const stsample &)> stcontent(fn);
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#include <iostream>

#include <set>

using namespace std;

int main() {
int  myints[] = {75, 23, 65, 42, 13};
set <int > myset(myints, myints + 5);
set <int >:: iterator it;
cout << "myset contains:

for (it = myset.begin(); it I= mysetend(); it  ++)
cout << "" << *i
cout << endl
return  O;
}
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Output

myset contains: 13 23 42 65 75
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#include <iostream>
#include <set>
using namespace std;
int main() {
set <int > myset;
for (int i=1;i<=5;i++)
myset.insert(i * 10);
if (myset.find(20) I= myset.end())
cout << "20 exists in set." << endl;
if (myset.find(60) == myset.end())
cout << "60 does not existin set." << endl;
return  O;
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#include <iostream>
#include <set>
using hamespace std;
int main() {
set <int > myset;
for (int i=1;i<=5;i++)
myset.in sert(i * 10);
if (myset.count(20) == 1)
cout << "20 exists in set." << endl;
if (myset.count(60) == 0)
cout << "60 does not exist in set." << endl;
return O;
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#include <set>
using namespace std;
int main() {

set <int > myset;
set <int >:: iterator it;

pair <set <int >:: iterator , bool > ret;
for (int i=1;i<=5;i++)
myset.insert(i * 10); //10 20 30 40 50
ret = myset.insert(20); /Ino new element inserted
if (ret.second==  false )
it = ret.first; /["it" now points to element 20
myset.insert(it, 25); /Imax efficiency inserting
myset.insert(it, 24); / Imax efficiency inserting
myset.insert(it, 26); /Ino max efficiency inserting
int  myints[] ={5,10,15 }; /110 already in set, not inserted
myset.insert(myints, myints + 3); //5 10 15 20 24 25 26 30 40 50
return  0O;
}
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#include <iostream>
#include <set>
using namespace std;
int main() {

set <int > myset;
if  (myset.max_size() > 1000) {
for (int i=0;i<1000;i++)
myset.insert(i) ;
cout << "The set contains 1000 elements. \n";
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else
cout << "The set could not hold 1000 elements. \n";
return O;
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#include <iostream>
#include <map>
using hamespace std;
int main() {

pair <char, int >pl;

pl.first = a

pl.second =(int) 'a ;

cout << "Key:" << pl.first << ", Value:" << pl.second << endl;
return O;
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#include <iostream>
#include <map>
using namespace std;
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int main() {
pair <char, int >pl;
pair <char, int >p2;

pl.first = a'

pl.second=( int) 'a ;

p2.first = ‘A"

p2.second=( int ) 'A";

cout << "1." << "Key:" << pl.first << ", Value:" << pl.second <<
endl;

cout << "2." << "Key:" << p2firs t << " Value!" << p2.second <<
endl;

swap(pl, p2);

cout << "After swapping: " << endl;

cout << "1." << "Key:" << pl.first << ", Value:" << pl.second <<
endl;

cout << "2." << "Key:" << p2.first << ", Value:" << p2.second <<
endl;

return  O;
}
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Output

1. Key:a, Value:97
2. Key:A, Value:65
After swapping:

1. Key:A, Value:65
2. Key:a, Value:97
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#include <iostream>
#include <map>
using namespace std;
int main() {
map<har, int > first;
firstf 'a' ]1=10;

firstf 'b'" ]1=30;
firstf 'c' ]1=50;
firstf 'd" 1=70;
return  0O;
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#include <iostream>
#include <map>
using namespace std;
int main() {
mag<char, int > first;
first ['a' ] =10;
first ['b" ] =30;
first ['c" ] =50;
first ['d ] =70;
magx<char, int > second(first.begin(), first.end());
mag<char, int > third(second);
return  O;

}
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#include <iostream>

#include <map>

using namespace std;

bool fncomp(char |hs, char rhs) {
return |hs < rhs;

}

struct  classcomp {
bool operator()  (const char& lhs, const char& rhs) const {
ret urn |hs <rhs;

}
h
int main() {
mag<char, int , classcomp > fourth;
bool (*fn_pt)( char, char) = fncomp;
mag<char, int , bool (*)( char, char)> fifth(fn_pt);
return  0;
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#include <iostream>

#include <map>

using namespace std;

int main() {
map<char, int > mymap;
mag<char, int >:: iterator it;
mymap'b’ ] =100;
mymap'a’ | = 200;
mymap'c’ ] =300;

for (it = mymap.begin(); it I= mymap.end(); it ++)
cout << (*it).first << "=>" << (*it).second << endl;
return  O;
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#include <i ostream>

#include <map>

using namespace std;

int main() {
magxchar, int > mymap;
mymap'a’ ] = 100;
cout << mymap'a’ | << endl
mymap'a’ | =mymap'a’ | + 200;
cout << mymap'a’ | << endl;
return  0;
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#include <iostream>

#include <map>

using namespace std;

int main() {
mag<char, int > mymap;
magx<char, int >:: iterator it;

pair <map<char, int >:: iterator , bool > ret;
mymap.insert( pair <char, int >('a' , 100));
mymap.insert( pair <char, int >('z' , 200));

ret = mymap.insert( pair <char, int >('z' , 500));

if (retsecond==  false ) {

cout << "element 'z' already existed"
<< ret.first

n

cout << "withava lueof"

}

it = mymap.begin();
mymap.insert(it,
mymap.insert(it,
map<char, int > anothermap;

->second << endl;

pair <char, int >('b" , 300));
pair <char, int >('c' , 400));

anothermap.insert(mymap.begin(), mymap.find( ¢

cout << "mymap contains: \n";
for (it = mymap.begin(); it
cout << (*it).first << ">

cout << "anothermap contains: \n";

I= mymap.end(); it ++)
<< (*it).second

<< endl;

for (it = anothermap.begin(); it I= anothermap.end(); it  ++)
cout << (*it).first << "=>" << (*it).se cond << endl;
return  O;
}
51 Az °avA- %Al uUeév
Output

element 'z' already existed with a value of 200
mymap contains:

a=>100

b => 300

¢ => 400

z=>200

anothermap contains:

a=>100

b => 300
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#include <iostream>
#include <map>
using namespace std;
int main() {
mag<char, int > mymap;
mymap'a’ | =50;
mymap'b’ ] = 100;
if (mymap.find( 'b' ) == mymap.end())
mymap'b’ ] = 250;
cout << "a=>" << mymap.find( 'a’ )->second << endl;
cout << "b=>" << mymap.find( 'b'" )->second << endl
return  O;
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#include <vector>
using namespace std;
int main() {
vector <int > first;
vector <int > second(4, 100);
vector <int > third(second.begin(), second.end());
vector <int > fourth(third);
int  myints[] = {16, 2, 77, 2 9}
vector <int > fifth(myints, myints + sizeof (myints) / sizeof (int ));
return  0O;
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#include <vector>

#include <iostream>

using namespace std;

int main() {
vector <int > myvector;
for (int i=1;i<=5;i++)

myvedor.push_back(i);

vector <int >:: iterator it;

int i=0;

cout << "myvector contains:"

for (i=0,it = myvector.begin(); it < myvector.end(); it ++, i++)

cout << "" << *Fit << "" << myvector [i];

cout << endl;

return  O;
}
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Output

myvector contains: 1122334455
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#include <vector>
#include <iostream>
using namespace std;
int main() {
vector <int > myvector;
for (int i=1;i<=5;i++)
myvector.push_back(i);
cout << myvector.size() << "" << myvector.capacity() << endl;
myvector.resize(myvector.size() + 3, 10);
myvector.reserve(myvector.size() + 10);
cout << myvector.size() << "" << myvector.capacity() << endl;
return  O;
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#include <vector>
#include <iostream>
using namespace std;
int main() {
vector <int > myvector;
for (int i=1;i<=5;i++)
myvector.push_back(i);
while (!myvector.empty()) {
cout << myvector.front() << "" << myvector.back() << endl;
myvector.pop_back();

}

return  0O;
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#include
#include

<vector>
<iostream>

using namespace std;

int

main() {

vector <int > first;

vector <int > second;

vector <int > third;
first.assign(7, 100);

vector <int >:: iterator it;

it = first.begin() + 1
second.assign(it, first.end()

int myints[] ={ 23, 7, 41},
third.assign(myints, myints + 3);
return  O;
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struct BST {
int  value;
BST left;
BST right;
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int search_bst( BST™ node, int key) {
if (node == NULLD
return  -1;
if (key < node->value)
return search_bst( node->left, key);
if (key > node->value)
return search_bst( node->right, key);
else
return node- >value;
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void insert_bst( BST & treeNode, BST newNo@) {
if (treeNode == NULLD
treeNode = newNode
else if (newNode>value < treeNode ->value)
insert_bst( treeNode - >left, newNodé);
else
insert_bst( treeNode ->right, newNod9;
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bool delete_bst( BST node, int val) {
BST successor;
BST™ node_delete;
if (node) {
if (node->value> val)
return delete_bst( node->left, val);
else if (node->value< val)
return delete_bst( node->right, val);
else {
if (node->left==" NULD {
node_delete = node;
node = node- >right;
free(node_delete);

}

else if (node->right== NULLD {
node_delete = node;
node = node- >left;
free(node_delete);

}

else {
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successor = leftmost_child( node- >right);
node- >value = successor ->value;
return delete_bst( node- >right, successor - >value);
}
return true ;
}
}
else

return false ;
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void inorder_bst( BST tree ) {
if (tree == NULD
return ;
inorder_bst( tree - >left);
cout << free ->value << ""
inorder_bst( tree - >right);

}
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bool binary_search( %0 E ¢ wtaAG360 E & wé EE%Bv %8 1); L LA
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#include <iostream>

#include <vector>

#include <algorith m>

using namespace std;

bool compare(int a, int b) {
return (a < b);

}

int main() {

int af]={1,4,7,2,3,6}

vector <int >v(a, a+ sizeof (a)/ sizeof (int));

vector <int >:: iterator it;

sort(v.begin(), v.end());

cout << "search for 6:"

if (binary_ search(v.begin(), v.end(), 6))
cout << "found" << endl

else
cout << "notfound" << endl;

cout << "search for 10:"

if (binary_search(v.begin(), v.end(), 10, compare))
cout << "found" << endl

else
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cout << "not found" << endl;
return O;
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Output

search for 6: found
search for 10: not found
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void upheap(vector <int >* heap, int index) {

int
int

child=(* heap)[index];
parent = 0;

while (index >0) {

parent=(* heap)[(index - 1)/2 ];
if (child > parent)
swap((* heap)[index ], (* heap)[(index - 1)/2 1),
else
break ;
index [=2;

void downheap(vector <int >* heap) {

int
int
int

left_child = 0, right_child = 0;
index = 0;
parent=(* heap)[index ];

while (heap- >size() > (index * 2 + 1)) {

rig ht_child = parent - 1
left_child = (* heap)[index*2+1 ];
if (heap->size()>(index * 2 + 2))
right_child = (* heap)[index*2+2 |;
if (parent < left_child && parent < right_child) {
if  (left_child > right_child) {
swap((* heap)[index ], (* heap)[index*2+1 1),
index = index * 2 + 1;
}
else {
swap((* heap)[index ], (* heap)[index*2+2 ]);
index = index * 2 + 2;

else
break ;
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void insert_heap( vector <int >* heap, int element) {
heap- >push_back( element);
upheap(heap, heap->size() - 1);

}
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int remove_heap(vector <int >* heap) {
if (heap->size() <=0)
return -1;
int max_heap = (* heap)[0];
(* heap)[ 0] =(* heap)[heap->size() - 1];
heap- >pop_back();
if (heap->size()>0)do  wnheap(heap);
return max_heap;

}
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#include <iostream>

#include <algorithm>

#include <vector>

using namespace std;

int main() {
int  myints[] = {10, 20, 30, 5, 15};
vector <int > v(myints, myints + 5);
vector <int >:: iterator it;
make_heap(v.begin(), v.end());
cout << "initial max heap:"
for (int i=0;i<v.size(); i++)

cout << "" << v[i];
cout << endl;
pop_heap(v.begin(), v.end());
v.pop_back();
cout << "max heap after pop:"
for (int i=0;i<v.size(); i++)
cout << "" << v[i];

cout << endl;
v.push_back(99); push_heap(v.begin(), v.end());
cout << "max heap after push:" ;

for (int i=0;i<w. size(); i++)
cout << "" << v[i];

cout << endl

return O;

5 ¢iAAAZREV @4 v IAyRAwWRY



1 %voywonAy, 16A0D

Output

initial max heap : 3020105 15
max heap after pop: 2015105
max heap after push : 99 20 105 15
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#include  <iostream>

#include <queue>

using namespace std;

int  main() {
priority_queue  <int > mypq;
mypd.push(30);
mypq.push(100);
mypq.push(25);
mypd.push(40);

cout << "Popping out elements..."

while  (!Imypg.empty()) {

cout << mypg.top() << endl;

mypq.pop();

return  0;
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Popping out elements...
100

40

30

25
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index = hash_function(key, arraylength);
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#define arraylength 8999
int hash_function( string key) {
long sum =0;
for (int i=0;i< key.length(); i++)
sum = (sum<<3)+ key[i];
return  sum % arraylength

}
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ABIE 2161
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ABRAHAM 3580
ABRAM 8910
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ABSOLOM 6213
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#define arraylength 8999
struct  selement {
selement * pointer;
string  key;
int value;
thash _table[hash_table[  arraylength ]J;
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void hash_insert( string key, int value) {
selement * element= new selement ();
int hash = hash_function(  key);
element - >pointer = hash_table[hash].pointer;
element - >key = key;
element - >value = value ;
hash_table[hash].pointer = element;

int hash_lookup( string key) {
int hash = hash_function(  key);
selement * next_el ement = hash_table[hash].pointer;
while (next_element) {

if (next_element ->key == key)
return  (next_element ->value);
next_element = next_element - >pointer;
}
return -1;
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hash_map<Key, Data, HashFcn, EqualKey, Alloc>;
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makeset(x) {

X.parent = x
}
find(x) {
if (x.parent ==Xx)
return X
else
return find(x.parent)
}
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union (x,y) {
xRoot = find(x)
yRoot = find(y)
if (xRoot !=yRoot) {
XRoot.parent = yRoot
return true

}

return false
}
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#define size 100

int fu_set[ size ];

void makeset(int index) {
fu_set[ index]= index;

int find( int 1ndex) {
while (fu_set[ index ]!= index)
index =fu_set[ index];
return index ;
}
bool union_set( int indexl, int index2) {
int rootl =find(  indexl);
int root2 =find(  index2);
if (rootl !=root2) {
fu_set[rootl1] = root2;
return true ;

}

return false ;




g - 4

o
—_

5°¢%{ zUu&wialP &y vaRs  6Eid whH Y |

#include <iostream>

using namespace std;

int main() {
for (int i=1;i<=10;i++)

makeset(i);

union_set(1, 2);
union_set(2, 3);
union_set(7, 8);
union_set(8, 9);
union_set(1, 8);
cout << find(2) <<" - " << find(8) << endl
return  O;
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struct node {
int parent;
int depth;
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#define size 100

node fu_set[ size ];

void makeset(int index) {
fu_set[ index ].parent =
fu_set [index ].depth =0;

index ;

int find( int index) {
while (fu_set[ index ].parent!= index )
index =fu_set[ index ].parent;
return index ;
}
bool union_set( int indexl, int index2) {
int  rootl = find( index1 );
int  root2 = find( index2 );

if (rootl !=root2) {

if (f u_set[rootl].depth < fu_set[root2].depth)
fu_set[rootl].parent = root2;

else if (fu_set[rootl].depth > fu_set[root2].depth)
fu_set[root2].parent = root1;

else {
fu_set[rootl].parent = root2;
fu_set[root2].depth++;

}

return true ;

}

ret urn false ;
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int n;

cin >> n;

for (int i=1;i<=n;i++)
cout << i << endl
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int arr[n]={1, 2,5,4,3, ..}
for (int i=0;i<n - 1 i+)
for (int j=i+1;j<n;j++){
if  (arr[i] > arr[j])
swap(arrli], arr[j]);
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T(M=(n-1+n- 2)+..+1="0"D

int n;
void print_next( int i){
if (i >n)
return ;
cout << i << endl
print_next( i +1);

}

int  main() {
cin >> n;
print_next(1);
ret urn O;

}
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function T(n: size of pr oblem)
{
if n<1then exit
call f(n)
for atimes:
call T(n/b)
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- Master Theorem
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void Graph_DFS(node V) {
push(S, V)
node current
while (lempty(S)) {
current = pop(S)
visit current




node u
for (each neighbor u of current)
if (u not visited)
push(S, u)
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void Tree_DFS(node V) {
visit v
node u
for (each child u of v)
Tree_DFS(u)
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Tree DFS(root);
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void Graph_BFS(node V) {

enquque(Q, V)

node current

while  (lempty(Q)) {
current = dequeue(Q)
visit current
node u
for (each neighbor u of current)

if  (u not visited)
enqueue(Q, u)
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void Tree_BFS(node root ) {
enquque(Q, root )
node current
while  (lempty(Q)) {
current = dequeue(Q)
visit current
for (each child u of current)
enqueue(Q, u)

}
}
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#define MAX_DEPTH
int LIMIT_DEPTH
void Tree_DFS(nodev, int depth){
visit u
if (depth == LIMIT_DEPTH)
return
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node u
for (each ch ild u of v)
Tree_DFS(u, depth + 1)
}

void Tree_ ID_DFS(){
for (int L=1;L<= MAX_DEPTIH+) {
LIMIT_DEPTH = L;
Tree_DFS(root, 0);
}
}
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#define MAX_DEPTH

int  pathf MAX_DEPTH

void BackTracking(node v, int depth) {
if not_val id(v)

return

if (depth==MAX_DEPJH
print solution
return

}

for (each child u of v) {
visit u

path[depth] = u
BackTracking(u, depth + 1)
}
}
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BackTracking(root, 0)
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#define QUEENS
bool coll QUEENS
bool diagonall] QUEENS
bool diagonal2] QUEENS
int answer[ QUEENS
void NQueenfnt r){
if (r > QUEENY
print answer;
return ;
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for (int c=1;c<= QUEENS++) {
if (col[c] || diagonall[c - r +1]|| diagonal2[c + r])
continue ;
answer[ r]=c;
col[c] = diagonall[c - r + QUEENS diagonal2[c + r]= true ;
NQueen( + 1);
col[c] = diagonall[c - r + QUEENS diagonal2[c + r]= false ;
}
}
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(1+8)=(2+7)=..=(7+2)=(8+1) =9
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#define  MAX_COLOR
void m_coloring( int V) {

if (v ==n){
print solution
return

}

for (int color = 0; color< MAX_COLOQevlor++) {
vcolor[ v] = color
if (valid(v))
m_coloring(v + 1)

}

bool wvalid( int v) {
for (int i=0;i< V; i++)
if (graph[ V][i] && vcolor[ v] == vcolorli])
return false
return true
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m_coloring(0);
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void bubble_sort( int a[], int length ){
bool swapped;
do {
swapped = false ;
length --;
for (int i=0;i< length ;i++){
it (afil> afi+1]){
swap(afi], afi +1]);
swapped = true ;

}

} while (swapped);
}
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void selection_sort( int a[], int length ){
int  min_index;
for (int i=0;i< length - 1;i++){
min_index =1i;
for (int j=i+1;j< length ;j++) {
if (a[jl< a[min_index])
min_i ndex = j;
}
if (i '= min_index)
swap(ali], a[min_index]);
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void insertion_s ort( int af], int length ){
int j;

for (int i=1;i < length ;i++) {
int item= ai;
for (=i - 1;j>=0&& afj] > item;j --)
afj+1]= afil;
afj + 1] = item;
}

}
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array merge_sort( array a){

array left, right, result

if (length(a) <=1)
return a

int half = length(a) / 2

for (int i=0;i<half;i++)
add a[i] to left

for (int i=half;i<length(a); i++)
add a[i] to right

left = merge_sort(left)

right = merge_sort(right)

result = merge(left, right)

return result

O
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array merge(array left , arr ay right ){
array result
while (length(left) > 0 && length(right) > 0) {
if  (first(left) <= first(right)) {
add first(left) to result

remove first(left) /I remove first element from left
}
else {
add first(right) to result
remove fir  st(right) /I remove first element from right
}

}
if (length(left) > 0)
append left to result
else
append right to result
return  result
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vector< int > merge_sort(vector< int > a) {

int half = (a.size()) / 2;

vector< int > left, righ t, result;

if (a.size()<=1)
return  a;

for (int i=0;i<half;i++)
left.push_back(ali]);

for (int i= half; i<a.size(); i++)
right.push_back(al[i]);

left = merge_sort(left);

right = merge_sort(right);

result = merge(left, right);

return resul t;

}
vector< int > merge(vector< int > left, vector< int > right) {
vector< int > result;
while (left.size() > 0 && right.size()>0) {
if  (left[0] <= right[0]) {
result.push_back(left[0]);
left.erase(left.begin()); /I remove first(left)
}
else {
r esult.push_back(right[0]);
right.erase(right.begin()); /I remove first(right)
}
}
if (left.size() > 0) I/l append left to result
result.insert(result.end(), left.begin(), left.end());
if (right.size() > 0) /I append right to result
result.inser  t(result.end(), right.begin(), right.end());
return result;
}

Cuwa twE %, Wy wWe(e(/(ERr° C° ¢~
ULACU) @t L ! &t v @u w &yo Aaigt wahlo Bzvw £CA anvRite 74 20,
51 Az ©°&avA- ¥%E¢ | Y%AT(n Aveide tbz W& WIEE ¢ v &y
T =21()+(n- 1)
CLAVELYCYLT !¢ 0 CHIAImegOSABZ WE v meg)AA v %a
ABazr WA 1Az y£¢§‘u 6 AYOA (A A §115 @05 V84 & w BA
UCoywLCuy€&w: Chwugu@a® c° €CswRhymZEND ACC
- ¢ v CyA/YAALUE- WCC YA HACY Waly, CV % O(mibgn) ¢ v %z
Yy CAv uUCoywC°CoHwl ¢waws Az



€1 Yz dhwd Yok GV

CuwalweE By wké¢ wOQ@ (/@R° C° C~

BLYAU-0U Vv %LE: yYSKRWVECY! G« Yl T ECEA aMARSNCAW
EwO& BEVCY A-K&W %t o A0 AAzZAYAMUEHNV W, vi jv °a
ALz v ¥ ICyALGE)LOGW )@dwoR Ch°e Cagv oy vARE
Cuwlydfrwo CHwe B 34v v T A. TULWCL WACY v
ALo D@E AEawij CéwOa Clin 0 YErEwAia 1Avzy whaE{ B
YAz %avAwy

¢CLAECS 1 ¢CurtAwA yw Ea)Sh2C WORE CEEAWAEREY 6 \i¥
51 %yl avyvioa Az 0% 03Ca € &yPAECHKY 1 G\eatesd pive
)y CAvi AKX AGwa.z aAéy Az UARNAOG Gév

C

¢%voLAOY CvHnLz +¢d wOa | a°E (Al %z Yy
) ¢ AACwacoy
¢CER WY (/

ALz vY% pgaéwBkoOAy ! #m@vwa~¥ AvEagwalAirdHTg: %

¢wLO& owacLieway EQy CAkevy L& a%dz %A CoVy
GALGPU OvVWEmVv Aldya SO cCRadEawOewd) ¢ Aw
) °pr ACY

¢ Yov CO@ W ¢
UzwLE )t %vl a°cLppa! wlkanwCubd CwiwhhAt ¢
) TP 6GY WLwWPEW-~Y%L VAR E Akt
Of £ %y £&Q@EWzA A XER(MWE U

CLBEYWOU VL ACY ! A RENSBCELTIIARAE * wy £@A G P I
Yo pu AEOCUEG wwo 6 CRY LHIC ~
CLOWN Y“WwZUuIWECw: %! DNESLAESKY Y ArL£dWaE
¢cows UE%ECz Ai Cywil¢ °pywAEAWEP Wy B
Yowz %L A ¢ v v ta tGmowL &AWL 0C Yo Qo LYECH ¢Aav Z4é6 ¢
Wlzv ¥z Y3 cunPCHOOALE vi @By a+#RmiEElir-Uz we  C
¢v %Lz vatr VOOE npave BE aindveheduA Cy %AY%Y ®lx
) ¢ BEY Ywva avep  Ai ot
5¢Av a°E @b ¥Gyve Aty 1yv AGAE vk &BEWSQD v
Yy ¢ Av GeEWA! v olias, OAAE wCE(atl %z %

) ¢ ECYy %BvoEew~ | %0OEY CyM® vyt Ai



/ 61420

yLABr wEwA ¢ QA eCy Ak BRI way

CL{CE%E CLAVARLU ¢ %EeHERYBEFAN RN @2 C @ a
Cy% y atwlLi o6LGY ACPLN %wCLAZz ! %vALLC
) CyMOh &3 Y EW0YCACYiav Avé E

v BUWALY- 6 AGCU 04 EYdl ¢ wmENZA 2K Wikdsy G Wazy \
merge Uz wL £ OCW AEwDUNY @lfﬁ)&lb IIYABhH Waby \G j A+ C
Cy%¥% uLEv |1 ALE @é¢dd wichely COARNAEY —1G WAUTYALGY)YY
Ceyryr CCARRALNMArhABLICGIdcw3 Ucv Apc AR ALY
) ¢Av O v

¢ o W@/ (/(/
) ChiiAeelpiz Cy Y% GEB' OWHhE Vv

Cuwa tweis ¢ QA CHROAEVY /0GR &«

2 CNA{ CAv3%z 1t %A
O(nlogn) UCoywCu ¢ow
O(nlogn) ¢cows UCWME® z

Oo(n) CéewoOa Cnco

Coz ¢ Ybv © & w~

Ue %A y & gou/k/
WL 0 €1 ¢yvE ¥AUL UCW Y344 ACOSayEyDERRMBE vé [y Byl gAva0 U € 3
VIO IDE 6L JRINC hALBRYR B3afl ©HL DAL R - 3 A VA E00%% WA
ULEQU Azfyoddgg B EE £ e ¢ %0 ¢ vy BRPlpdl wiydy 3B AaC &
VEBY v WZE %A CoER ANYACY & WAY AR avi9%iAd
) CThi
ALYAUG-0 ¢ waoO Yeve AcLE i BYEl Yoy &p A0 BLiny ~v4A3pzY (ke
ALz C¢%AL UCWMLADEYK wiaBy visiAod AR EQvZAIER X
Ytvi °3vA. EAaWIYAUEHUU CABzI WA YWER
51CAE gCAEGE %C¢ 03 v U
C%A U %I pY xw,
Az i WA z cAMIaMOWEGR Y v § 0§~ AT AN E ArE CyaA
¢tAvy ¢aA



€1 Yz dhwd Yok WGV
0] CAARMAGGA § ¢ %AYAG 3D hyGEEER ¢ wai Al

SLpywiu$ CLARLWARLIO YOI ALz 0AILYEBMIL ZACTIC AD
EEwLUYABYAOYUC®RE ¢V ¥z vY3'Q0YEtOQwEEOA Ad

) Cant
swap_inde>\ Oy %E
T —
/*7|5|1|3|2| BHHEHHA : B8
ot CLEGEE
AREBEBREE
sHEN 7]s5]1]3]2]
/ ~
A E 7 IB
7|5|1|3|2| - -
[I— —y
R Ee0e) | 2R
e (—
e 2 8
H : AERERA —
—
5(1 s[s]3]2 | ‘
L ]
y

e J
HEB - One (Telslsls71e]
Ue %A yE g A GB%s, Az2y AYAGYE %b¢ WA 'VEBAUE )

Ue %A vy & i A é @@ (/
ULEvCW: 05 oveCGwANzlL ~A AAJEaY %eaRdwh oe 8 &A
51 3%i g CladvAAG§ BWHY
) oOQup iaYv%d ACv¥%) (Lev Y X\
BLEV Y] Y%li %Az &bAUBEY YAl PaY |y VA | Bf%A Wi Y %
) QO drbater Yaé
) oOQUp iygkasUghaver 2B & v 2]  y (. CR ER ¢ w
gedter AL EV Yopmaly BEW AL %l AAnddvisj ABGUNQ/GAVLE W6t vy !
v aAlLE Cwhl BUBLBECAC YV %] VEU UBWHE wiCji  daw
) &CEJW/A/zl Yaii




I 61822

58k atv: OGwEy %é

void quick_sort( array a){
array smaller, greater
if (length(a) <= 1)
return a

for (int i=0;i<length(a); i++){
if  (a[i] <= pivot)
append a]i] to smaller
else
append a]i] to greater

}

return concatenate(quicksort(smaller), pivot, quicksort(g reater))
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int partition( int left , int right ){
int pivot=a[ left J;
int swap_index = left +1;
for (int i= left +1;i< right ;i++)
if (a[i]<pivot)
swap(a[i], a[swap_index++]);
I/l insert pivot i n it's correct position
swap(a[swap_index - 1],a[ left ]);
return (swap_index - 1); // return pivot's correct position
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void quick_sort( int left , int right ){
Il if length(array) <= 1 then it is already sorted
if (left >=right )

return ;
int pivotindex = partition( left , right ); // partion current array
quick_sort( left , piv otindex); /I quick sort left array
quick_sort(pivotindex + 1, right ); /I quick sort right array

Ue A ye&gmA Cy wae(/(Cne C° C~
0wuU° LoGck sorA Wiz WE CBE b V& WO()) A w ik FharttorA Bz Wi ©
wLEé ¢LowXuuad wasuACh YA \CRELCN Y RygsnE £ 44y YA
EL,z y' AL Zquiek3nt AlzWAG 4 & 0IWA ly d383r 3 av 3% !
%l guaé %BALO S VI(NC ywiddsdt ¢ U Zaws - L i« b @EFA D Y

51 Az °A@RR- ¢DPUWAI I

T(M) =27 () +0(n)

U ¢ %a Azy £420 Sy ¢¢ Qg Ca ER ¢ WA & QgeywA YA wAdv
yLEYO ALT XLYAAGU LAKLCEEC§ WY ¢ Oldn3 ¢ 6 &vILE ©
n-1 y %elLl O6ALO wL zA YARGA@or Uv20WE V610 wRz (%
5¢EVVA-gCvY %e¢ Cuwp g ABR
T(N)=TO)+T(n-21)+0(n)=T(n- 1) +0O(n)

CLOWS UCWE%ULzZCHWUEE GIRCEFMWAA ~-CyrwA Yo ¥
wlLzy YaizAlzz %L Caold ¢LOwW3 UE%RECQUE) §y UE
Uev %t )1 ¢ér CWBAT U Ul pY Omogmryv Yl
v Cy wLlY¥CAR WA I pAy Adwy aw¥hz ) ¢ A@QYy & ° IEwAA
LT pY ALA v ALEWBUEHKLCHE UKk W. WHPECHE®
) ICAE a° A%z ¢%A 0 %l pYAVMW@D Yl @Y AYAW

- Niklaus Wirth



,

UenAyegmA CewO(/@ne C° C~
ChneC°C~ y at! wa! y@Bumdleiw OanACin o A E&o i
| %L CoOz %LUy % ACQPQ)vikz CE&Wwlwz ’@@ﬁi
) CAWERICAz ¢ows U OURA)z ¢ &HWS Al C LWAAZ ° B
¢ En ¢ oog (/
Cy¥% dALuUbPU ALiy £&60a e OALAE vt z Av AU & B /
0 ¢caAwav év @y CGueyv aC ovEzn Babwiv CAw - Ol )
Ao L £z AY Ao @ %E ¢ A20¢wEd ¢/ 1 4 @B Cakt W AAE |
ITwAEGa UGedwlLé OGwLéw~ =+wlCaip &y) °aA A~ Ci
Gn$ CRO Y% éRgovC °O~wuavwso T mdiv gB: ARY G fivia i
)y ¢Av CdwyY %wC,
¢ Yav COROW
ALt awwCoy: WAED T poY 0 WwWEEE %E CYMRRE A RECY%Y Y &
XALAE 0 @GOl tewd wlt § @y abN 1 ¢& UAI
) 1CAE
a6o0 YLANM/AY vV
AwL Avi ) By @&uawiviy ¢ &b Y@P & VAt GRS, i IeAS AN K
¢cLOow3 Bt Ué%uLA CHWGEE ww ICHeyd a5raLammy oL <0 Gv
yABvv %~ 0] 2CNAE Az E,z U&sa %ie AQo yu C

o

1424

v i 2ty £ %wRo(/ (/

Bl Cy¥% UCENEY )L WAV (WE LY L i Wil YALY & & W AE
Syxlegn- £ v ¢ E Ry AviaE e3aWDOPL itaw WAL YRZY.E B~ U Bl 3
ALz Aol Az x ALG0 %6168y WA v ¢ tay TEéuD ¢ Qipe |
) ICAE i CAQIRMY GALE CAVYHAW

Uév 8w vBazw,Hofywiz A QYARWBBED X AA Y% v Ayw
UeGdLA&@Y: y* ©°Lpywld CVIMWIsv QYA 26 vidiv?
Y CAv a2 EHRC ¥ ! %O G@EVE KV vievCos



€1 Yz dhwd Yok WGV

vl %ty EBwACE AR AOMWES § © «

2 CNAf CAv3%z 1t %A
O(nlogn) iCoywCu ¢dw
O(nlogn) ¢Cows UCHECZ
O(logn) CéwoOa Chno

%C - ¢ Yav ° 6 w~

Of £ %y £&O@ KA Aw z(2( (/AL wé U

ALz ¢{ /&y ¢%aAz ¢V ¥y £ wig CRBSH EPWA |
LEWY@%RY: ¢ %E %z y « AU A «€Wiw3 Cyive BRAISEY %4C ° d

) LG Ut %A
GwLO¢ ¢80 ws) OREAEEZwWEAL QICH YACH Wi GAE §auzC A
yLE%OD %t G édwlLz CévY%wf %y Az wialt A&y (
YCUABUE WA Cy % Az ¢{ £y WA AQH Ay CYEGCE YN Cf
CCWSECD % CL{ CEf£ %t CzawECDAENGRD owhkzUED
y CawEawi Céviwi A-Coy %t §y Ap&havPEX

c:

¢ ° P a@(o(/ (/
) CoiAeeRplz Cy ¥ UEvy +E0/PPz« V

Ut A yEgmA Cy YL GV 6§ W&

2 CNA{ CAvn¥z 1t %A
O(nlogn) GUCoywCu ¢ow
o(n?) ¢cow3 UC3NUECZ
O(logn) CéwOa Cno
%C - ¢ Ybv © & w~

Cuay € YR/
Cy % QL vx WALy o CUOWA g Yy v ¢ SO@ACHIGHRNY ¢
YCUWkadaA vz | %l pY UE %ol T Al QWE GEWo@Zuhzoy
ALEEY %LBp V2 ALPpICRIAyEBAE By pE Az v (!
| oy ALE vy £ Al aAYVAUI €Yy Wdiog a BHED YI4C O¢pve | Vvisha  #
g CLPADP @i° v@el ¢1 § %y WE WEEWZ Wphvzat CEa° Aok 0AG 1
HKv 3 $



/ 6143,

50 ¢ ¥C owz e WWIBAOIFLE v
1,5,4,7,2, . . . . . .
AWz Y OFH#ERICPAP CQEC ~ BA %CE ¢ | BAIly £A%0 vEW #
1 v+ vRAR L FOME %G pAzp @4 %A T ¢ ABe AU BB E V¢

() (2] (2)
@ Q0. @O ©

CunayEywAQe%ravz AYAUYE %Wl G v4 CEILE )
Cuonaye€ypadhwlh@-(/

al weeno favt wnCztt  CF wVBRRCYE VEW AjCLeyhe EGIN YaRyCREAAY ki z
Y CAv Ay WY VvI BEEY% ¢v %AUpuU )

) &OQip IABEC G Az + AR(VES) Y Yy

) Q0 v AE VB4 Y Bt § (-atl Wi A
) QO 1Yy Yaé AE Y BT vy

) O0p i 6HALZERIAE HEG WA OPAL] v %
) oQQE tA UV L vj | ARGLZA isEROWAEYY, AEH

a

YCLACY wL«®%CuaYyEEBUaEV AONCOINA | CRFRYE Vavs|
Bl AY3 v A~ v@U AZB AL vadsh Y Pavedve) acthw b P g
ALz CLWAVV:VIYSBEHFW] B9 EORESE CEI @i Qe e w
Yy CEvVT gCavA.- KOWAy GWAW~ Al al

Lwe ALCyU ZVWE Oé@ﬁLE'E @L@%@Eﬁ@ﬂ%heaﬁu@%p OF & A B!
¢ty LA NG P)lj ¢ cant«w Bzl Gl vz 2pwy i S/EE |
500p ia&HEPAAECUAGY |



€1 Yz dhwd Vol WEv

vector< int > heap;

5@C p§ EL VAN Bramovevhdap dpwnheap ugheap Uz WE A

void downheap(int length ){
int left_child, right_child;
int index = 0;
int parent = heap[index];
while (length >(index * 2 + 1)) {
right_child = parent -1
left_child = heap[index * 2 + 1];
if (length >(index * 2 + 2))
right_child = heap[index * 2+2];
if (parent<max(left_child, right_child)) {
if  (left_child>right_child) {
swap(heap[index], heap[index * 2 + 1]);
index = index * 2 + 1,

}
else {
swap(heap[index], heap[index * 2 + 2]);
index = index * 2 + 2;
}
}
else
break ;

void upheap(int index ) {
int child = heap[ index];
int parent=0;
while (index >0){
parent = heap[( index - 1)/2];
if (child > parent)
swap(heap[ index ], heap[( index - 1)/2]);
else
break ;
index /[=2;
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void remove_heap(int length ) {
int  max_heap = heap|0];
heap[0] = heap[ length J;
heap[ length ] = max_heap;

}
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void heapify() {
for (int i=1;i<heap.size(); i++)
upheap(i);

5 0y i£ %0 v Y240 E Tégwasiapd g &k AES WiEy &¢ ° {

void heap_sort() {
heapify();
for (int i=heap.size() - 1i>0;5i0 - ){
remove_heap(i);
downheap(i);
}
}
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#include <iostream>

#include <vector>

using namespace std;

int arrf[]={1,5,4,7,2};

vector <int > heap(arr, arr + 5);

int main() {
heap_sort();
for (int i=0;i<heap.size(); i++)

cout << heap[i] << ""

return  0;
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int arr[]={1,5,4,7,2,6, 3,9}
BST* binary_search_tree;
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void binary_tree_sort( int * a, int length ){

BST* item;
/I insert items into binary search tree
for (int i=0;i< length ;i++) {

item = new BST();

item - >value = ai];

insert_bst(binary_search_tree, item);
}
/l inorder traversa | of items : SORT
inorder_bst(binary_search_tree);
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int  main() {
binary_tree_sort(arr, sizeof (arr)/ sizeof (int ));
return  0O;
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array strand_sort( array a){
array sublist, result
while (length(a) > 0) {
sublist[0] = a[0]
remove af0]
for (int i=0;i<length(a); i++){
if  (a[i] >= last(sublist)) {
append a[i] to sublist

remove ali
}
}
r esult = merge(result, sublist)
clear sublist

}

return  result
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vector< int > strand_sort(vector< int >a){
vector< int > result, sublist;
vector< int >:iterator remove_index;
while (a.size() > 0) {
sublist.push_back(a[0]);
a.eras e(a.begin());

for (int i=0;i<a.size(); i++){
if  (a[i] >= sublist[sublist.size() - 1D
sublist.push_back(ali]); /I append ali] to sublist
/I use this iterator for removing
item i
remove_index = a.begin();
advance(remove_i ndex, i); /I remove_index +=i
a.erase(remove_index); /I remove a[i]
}
}
result = merge(result, sublist);
sublist.clear();
}

return result;
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L <- Empty list that will contain the sorted elements
S <- Set of all nodes with no incoming edges
while Sisnon - empty do {
remove a node n from S
insert ninto L
for each node m with an edge e from ntom do {
remove edge e from the graph
if m has no other incoming edges then
insert minto S
}
}
if graph has edges then
output error message(graph has at least one cycle)
else
output message(proposed topologically sorted order : L)
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#include <fstream>

using namespace std;
ifstream  fin( "input.txt" );
ofstream fout( "output.txt” );
#define  MAXNLOO

int graph[ MAXN MAXN

int n;
void read_graph() {
fin >> n;
for (int i=1;i<=n;i++)

for (int j=1;j<=n;j++)
fin >> graphli][jl;
fin.close();
}
int incoming_edges( int node) {
int counter = 0;
for (int i=1;i<=n;i++)
if (graph[i][ node]==1)
counter++;
return counter;
}
void topological_sort( int  node) {
for (int i=1;i<=n;i++){
if (graph[ node][i] ==1) {
graph[ node][i] = 0;
if (incoming_edges(i) == 0) {
fout << "" <<
topological_sort(i);

}

int  main() {
read_graph() ; // read graph from input
/l find edges with incoming edges = 0
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int  no_incoming[ MAXN
int  noi_count =0;
for (int i=1;i<=n;i++){
if (incoming_edges(i) == 0)
no_incoming[noi_count++] = i;

/I call "topological sort" function for all edges with incoming=0
for (int i=0;i<noi_count;i++) {
fout << "" << no_incomingfi];
topological_sort(no_incoming[i]);
}
fout.close();
return  O;
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struct node {
int incoming_degree;
vector< int > connected_edges;
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struct node {
int incoming_degree;
vector< int > connected_edges;

h

node graph[MAXN];

int n;

void read_graph() {
int temp =0;
fin >>n;
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for (int i=1;i<=n;i++)
for (int j=1;j<=n;j++){
fin >> temp;
if (temp==1){

graphli].connected_edges.push_back());
graph[j].incoming_degree++;

}

fin.close();

}

void topological_sort( int node) {
int destination = 0;

for (int i=graph[ node].connected_edges.size() - 1;i>=0;i0 - ){
destination = graph|[ node].connected_edgesli]; Il get next
connected edge (i)
graph[destination].incoming_degre e--; /I decrease incoming
degree of i
graph[ node].connected_edges.pop_back(); /Il remove i from list

of connected edfe
if (graph[destination].incoming_degree == 0) {
fout<< "" << destination;
topological_sort(destination);

}

int  main() {
read_graph(); /I read graph from input
/ find edges with incoming edges = 0
int  no_incoming[MAXN];
int  noi_count =0;
for (int i=1;i<=n;i++){
if (graph[i].incoming_degree == 0)
no_incoming[noi_count++] = i;

/I call "topologic al sort" function for all edges with incoming=0
for (int i=0;i<noi_count;i++){
fout<< "" << no_incoming]i];
topological_sort(no_incoming[i]);
}
fout.close();
return  O;
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V = {all vertices: V1...Vn}

SV = {V1}

SE={}

while (V - SVis not empty) {
select a vertex in V - SV that nearest to SV
add the vertex to SV
add the edge to SE

}
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sv={1, 3,2, 5} sv={1,3,2,5, 4} sv={1,3,2,5,4}
min cost=2+1+2+3=8
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#include <ios tream>
#include <vector>
using namespace std;

const int n=5;
struct edge {
int vl

int v2;
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int a[n+ 1][n + 1]; /I adjacency matrix

int nearest[n + 1], least_distance[n + 1];

int mst_cost=0; /I minimum spanning tree cost

vector <edge>mst_edges; // SE={}
bool prime() {
bool intree[n + 1] ={ false }; /I SV={}
intree[1] = true ; /I SV={1}
for (int i=2;i<=n;i++){
least_distanceli] = a[1][i];
nearest[i] = 1;

}
for (int treesize=n - 1; treesize > 0; treesize - ){
int near_index= -1,
int min= INT_MAX
for (int i=2;i<=n;i++) /I find nearest vertices
if (least_distance[i] < min && intree[i] == false ) {
min = least_distance[i];
near_index = i;
}
if (near_index==  -1)
return false ; // graph is not connected
intree[near_index] = true ;
mst_cost += least_distance[near_index];
/l add edge (nearest[near_index],near_index) to SE
edge near_edge;
near_edge.vl = nearest[near_index]; /vl
near_edge.v2 = near_index; Il v2
mst_edges.push_back(near_edge) ; /l add (v1,v2) to SE
for (int i=2;i<=n;i++){ [/l update distances
if (least_distancel[i] > a[near_index][i]) {
least_distance[i] = a[near_index][i];
nearest[i] = near_index;
}
}
}

return true ;
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F={

for (int i=1;i<=n; i++) /l add vertics to disjoint_set
makeset(i)

sort all edges by weight in nondecreasing order

while (length(F) <n - 1

}

edge e = select next edge that have minimum weight
xRoot = find(e.v1)
yRoot = find(e.v2)
if (xRoot !=yRoot) {
addetoF
union (xRoot, yRoot)

}
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F={(2,3), (1,3) F={(23), (13)}

F={(2,3), (13), (2,5)} F={(2,3),(1,3), (2,5), (3,4)}
owl Ay %i Cy% ¢v atwenAv wz EAv3A' GICE ApCui ¢
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#include <iostream>
#include <vector>
#include <algorithm>
using namespace std;
#define  max_n 100
struct edge {
int vi; int v2; int  weight;
}set_of edges[ max_1;
vector <edge> F;
int compare(const void * el, const void * e2)
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return (( (edge*) el) - >weight - (( edge*) e2) - >weight);

void kruskal( int n, int e){
F.clear(); /I F={}
/] sort edges in nondecreasing order

gsort(set_of edges, e, sizeof (edge), compare);
/l insert all vertics into disjoint_set
for (int i=1;i<= n; i++)

makeset(i);

int sel_edge_index = 0;
edge sel_edge;
while (F.size() < n- 1{
sel_edge = set_of edges[sel_edge_index];
if (union (sel_edge.vl, sel_edge.v2))
F.push_back(sel_edge); /l add edge to F

sel_edge_index++; /I select next edge
}
}
| a° LoEw & “Bvwe RFfwdAz A Adwdlayrvavady ¢ &EE %40 wa
ev AbLiwa wz 0 G¢y OwewGu ¥ awe Bl éaw
i LALFY% VA 1ZL zv % A L@ 0w skitdivddgeév A i eja L& ¢ & W
Bs & ac wubf
int  main() {
int n, m;
cin >>n >>m;
for (int i=0;i<m;i+t+) /I get m edges from input

cin >> set_of edgesJi].vl >> set_of edges][i].v2 >>
set_o f_edges[i].weight;

kruskal(n, m); /I calculate mst
for (int i=0;i<F.size(); i++) /I print F in output

cout << "(" <<F[i].vl << " << F[ilv2 << )" <<endl
return  O;
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Input Output
57 (2,3)

123 1,3)

132 (2,5)

147 (3.4)
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gsort

( array , array length, sizeof (element), compare method);
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int

method_name(const void *, const void *);
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for each vertex in graph{

}

AEOOAT AAs OAOOA @Y
parent(vertex) = null
visited(vertex) = false

distance(source) =0
while (notvisited < n) {

u = select unvisited vertex with min distance
visited(u) = true

/I update distances of neighbors of u

for all neighbors v of vertex u {
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if (distance(u) + we ight(u,v) < distance(v)) {
distance(v) = distance(u) + weight(u, v)
parent(v) = u
}
}
}
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Parent(2)=>5 7

Parent(5)=3
. Path=1—=» 3= 5= 2
Parent(3)=1

o~
Parent(1)=null -

0 i )
1 | null 1| null
2 | null 2 | null
3 | null 3 1
4 | null 4 1
V={12,345) 5 | null 5 | null

Visited={} @

1 | nul

2 [ %5 2

3 3| 1

4 4| 3
visited={1,345} L 2> | 3 | visited={1,3452y L2 | 3
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void get_shortest_path( int destination ) {
if (parent[ destination ]!=0)
get_shortest_path(parent[ destination ]);
cout << destination << ""
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#define  MAX_NL100

#define  MAX_INT100000

int distance[ MAX_ Nparentf MAX_N
bool visited] MAX_N

int  weightf MAX_N MAX_N

void dijkstra(  int n){

for (int i=1;i<= n; i++) {
distance[i] = MAX_INT
parent[i] = 0; /I NULL
visited[i] = false ;
}
distance[1] = 0; /I assume vertex 1 as source
for (int j=1;j<= n; j++) {

int u= -1, min= MAX_INT
/I u = select unvisited vertex with min distance to source
for (int i=1;i<= n; i++)
if  (lvisited[i] && distance]i] < min) {
min = distancel[i];

u=i;
}
if (u== -1) return ; // Graph is not connected
vis ited[u] = true ;

/I update distances of neighbors of u
for (int v=1;,v<= n; v++) {
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}

if (lvisited[v] && distance[u] + weight[u][v] < distance[v]){
distance[v] = distance[u] + weight[u][v];
parent[v] = u;
}
}
}
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shortestpath(u, v, k) = min(shortestpath(u, v, k - 1), shortestpath(u,
k, k - 1)+ shortestpath(k, v, k - 1))
shortestpath(u, v, 0) = weight(u, v)
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pathf®[u][v] = min(path* ?[u][V], patH* P[u][k] + path*?[K][V])
pati®[u][v] = weight(u, V)
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#define  MAX_N100

int
int

weight] MAX_N MAX_N

path] MAX_N MAX_N
void floyd_warshall( int n){
for (int i=1;i<= n; i++)
for (int j=1;j<= n; j++)

path(i][j] = weighti][j];
for (int k=1;k<= n; k++) /I path(k)
for (int u=1;u<= n; u++)
for (int v=1;v<= n; v++)
path[u][v] = min(path[u][v], path[u][k] + path[K][v]);
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#define  MAX_N100

int
int

weight] MAX_N MAX_N
path[ MAX_NI MAX_N shortest[ MAX_N MAX_N

void floyd_warshall( int n){

for (int i=1;i<= n; i++)
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for (int j=1;] <= n; j++) {
path[i][j] = weight]i][j];
shortest][i][j] = 0;

for (int k=1;k<= n; k++)
for (int u=1;u<=  n;utt)
for (int v=1yv<= n;v++)
if (path[u][K] + path[Kk][v]<path[u][V]) {
path[u][v] = path[u][K] + path[K][V];
shortest[u][v] = k;

}

AAwY % %L A ¢v %CL AN ¢ a&we Yatw £Avioresd BRVNEZAAN £
500 iAtAYa Ay 0 Az A

void get_shortest_path( int source, int destination ){
if (shortest] sourc e][ destination ]!=0) {
get_shortest_path(  source, shortestf  source ][ destination 1]);
cout << shortest[ source ][ destination ]<< "" ;
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- Eulerian path
- Bridges of Konigsberg
- Yeonhard Euler
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stack tour
void find_tour(node u) {
for each edgee=(u,v) in E{
remove e from E
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find_tour(v)
}

tour.push(u)

}
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find_tour(node 1);
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#include <iostream>
#include <stack>
using hamespace std;
#define  MAX_N100

bool a[ MAX_I MAX_N /I adjacency matrix
stack <int > tour;

int n; /I number of nodes
void find_tour( int u) {
for (int v=1;v<=n;v++) /I search for neighbors
if (a[ u]v]) { /I v is a neighbors
a[ u][v] = a[v][ u]l= false ; //remove edge (u,v)

find_tour(v);

tour.push( u);
}
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! Hamiltonian Graph
! Hamiltonian Cycle

! william Rowan Hamilton
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emin(Ai][j1+D[jI[SV-{j}]) j=2n SV, @
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5wz ! AW=V-FW$A C OB i L AAp CAzz A4C A
GlobalMin Cost=D[][V - {Z] =min(AY[jI+D[jlIV-{Lj}) j=2.n

6 LY RE a° LiEnAL.IVe/AFEMARE yv2t ApCui CyAcx

Y BICD i
D[2][@] = A[2][1] = e 0 5 3 o
SV =g2e 595 4 D[3][0] = A[3][1] = 2
D[4][@] = A[4][1] =6 e w 0 o« 3
2 7 0
D31[2}] = A[31[2] + D[2][8] = 7 + 0 = oo *
D[4][{2}] = A[4][2] + D[2][@] =4 + o0 = o0 6 4 6 0
SV =yae s D[2][{3}] = A[2][3] + D[3][@] =0+ 2 =00
© | D[4][{3}] = A[4][3] + D[3][#] =6+2 =38

D[2][{4}] = A[2][4] + D[4][@8] =3 +6=9
D[3][{4}] = A[3][4] + D[4][@] = 0o + 6 = oo
D[4][{2,3}]
= min(A[4][2] + D[2][{3}] = 4 + o, A[4][3] + D[3][{2}] =6+ o) = o0

7 = min(A[3][2] + D[2][{4}] = 7 + 9, A[3][4] + D[4][{2}] = ® + ) = 16
D[2][{3,4}]
= min(A[2][3] + D[3][{4}] = o + o0, A[2][4] + D[4][{3}] = 3 + 8) = 11
D[l][{2,3,4}] = min(

SV =gzean | A[1][2] + D[2][(34)] = 5+ 11,
P A[1][3] + D[3][{2,4}] = 3 + 16,
A[1][4] + D[4][{23}) =0 + o) = 16
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int TravellingSalesman( int n, int A][, int P[0 {
int D[n][ 2]

for (int i=2;i<=n;i++) {
DIll  A]=Alil[1]
\ Pl Al=
for (int len=1;len<=n - 2;len++)

for (all subsets SVI Vi {vi} containing exactly len vertices)
for (nt E OOAE OEAO EisnotieS\A{ A
D[i][SV] = min(Ai][j] + D{I[SV - {vill ok vl sv
P[i][SV] = value of j that gave the minimum
}
D[1][V - {va}] = min(A[1]{] + D[]V - {vLvil] j=2.n
P[1][V - {vi}] = value of j that gave the minimum
return D[1][V - {vi}]
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#include <iostream>
#include <vector>
using namespace std;
#define INF INT_MAX
struct subset {
vector <int > vertices;
int index;
public :
subset() {
index = 0;
}
bool exist( int Vv){
for (int i=0;i< vertices.size(); i++)
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if (vertices [i] == V)
return true ;
return false ;

}
h
const int N=4; /I number of vertices
vector <subset > SV[N]; /I SVIi: all subsets of V with length i
int  SVlength[N]; /I cumulative sum of length of SV
int  A[N + 1][N + 1]; /I adjacency matrix
int findset( subset set, int notvj ){
int len= set .vertices.size() - 1
for (int i=0;i<SVlength[len] - SVlengthllen - 1];i++){

subset currset = SV[len] [i];

int first =0, second = 0;

bool found = true ;

while (first < set .vertices.size() && second <
currset.vertices.size()) {

if (set.vertices [first ] == notv] ){
first++;
continue ;

}

if (currset .vertices [second] == notvj ){
found = false ;
break ;

}

if (set.vertices [first ] == currset.vertices [ second]) {
first++;
second++;

}

else {
found = false ;
break ;

}

}
if (found)
return currset.index;
}
return  -1;

}
int travellingsalesman() {
int  *D[N + 1], *P[N + 1];
for (int i=1;i<=N;i++){ I/ define D[n][2™(n -l &
P[n)2*(n  -1)]
Dli]= newi nt[SVIength[N - 1]];
Plil= newi nt[SVlength[N - 1]];
}
for (int i=2;i<=N;i++){
D[i][0] = A[i][1];
P[i][0] = 1;
}

for (int len=1;len<=N - 2;len++) {




k5N €1 Yz dhwd Yk WGV

for (int si=0; si<SVlength[len] - SVlength[len - 1]; si++) {
subset currSubset = SV[len] [si];
for (int i=2;i<=N;i++){
if  (currSubset.exist(i))

continue ;
Dli][currSub  set.index] = INF;
for (int j=0;j<currSubset.vertices.size(); j++) {
int newval = A[i][currSubset.vertices [j11+

D[currSubset.vertices [j 11[findset(currSubset,
currSubset.vertices [iDn
newval = (newval<0) ? INF : newval;
if (newval<DIi][currSubset.index]) {
D[i][currSubset.index] = newval;

P[i][currSubset.index] = currSubset.vertices [il;
}
}
}

}
}
subset currSubset=SV[N - 1][0];
D[1][currSubset.index] = INF;
for (int j=0;j<currSubset.vertices.siz e(); j++H) {

int  newval = A[1][currSubset.vertices [J11+

D[currSubset.vertices [j 1][findset(currSubset,
currSubset.vertices [P DI
newval = (newval<0) ? INF : newval;
if (newval<D[1][currSubset.index]) {
D[1][currSubset.index] = newval,
P[1][cu rrSubset.index] = currSubset.vertices [il;

}

return  D[1][currSubset.index];
}
void makeallsubsets( int len, int start , subset & currset ) {
if (currset .vertices.size() == len) {
if (SVlength[ len]==0)
SVlength[ len]+= SVlength[ len - 1];
currset . index = SVlength[  len;
SV[len ].push_back( currset );
SViength[ len ]++;
return ;

for (int i= start ;i<=N;i++){
currset .vertices.push_back(i);
makeallsubsets( len,i+1, currset );
currset .vertices.pop_back();
}
}
int  main() {

/I make all s ubsets of V
subset set;




SV[0].push_back(set);
SVlength[0] = 1;
for (int i=1;i<N;i++){
subset set;
makeallsubsets(i, 2, set);
}
cout << travellingsalesman() << endl;
return  O;
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void printpath( int  *P[])

int len=N - 1,
int currV = 1, currindex = SV[len][0].index;
cout<< "1 ->";
while ( PlcurrV][currindex] |= 1)
{
cout << FlcurrV][currindex] <<
currV = FcurrV][currindex];
currindex = findset(SV[len][currindex
currV);
len -- ;

}

cout<< "1" <<endl

- SVlength[len - 1]],
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struct node {
char symbol; // the value of character
int  weight; /I the frequency of symbol in input string
node* left; /Il link to left child
node* right; /'link to right child

b
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assume pqueue as a priority queue
node huffman_coding() {
while (pqueue is not empty) {
pop(pqueue, nl)
pop(pqueue, n2)
create new_node
new_node.weight = nl.weight + n2.weight
new_node.left = n1
new_node.right = n2
push(pqueue, new_node)
}
pop(pgueue, rnode)
return rnode
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#include  <iostream>

#include <queue>

using namespace std;

int  main() {
int a[]={1,5,8, 2, 6}
priority_queue
while (!pg.empty()) {

<int > pq(a, a + 5);

cout << pg.top() << """

} pqg.pop();
cout << endl;
return O;
}
51 Az ©°3adWwz %t ¢céynAl ¢
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priority _queue< int , vector<

int > less< int >>pg(a, a + 5);
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pri ority queue< int , vector<

int >, greater< int >>pq(a, a + 5),
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priority_queue<node, vector<node>, mycomparison> pg;
class mycomparison {
public :
bool operator()  (const node left , const node right ) const {
return (left .weight> right .weight);
}

k
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class mycomparison {
public :
bool operator() (const node* left , const node* right ) const {
return (left ->weight> right - >weight);
}
h

priority_queue<node*, vector<node*>, mycomparison> pq;
node* huffman_coding() {
while  (pg.size() > 1) {
node* n1 = pq.top(); Pq.pop();
node* n2 = pg.top(); Pq.pop();
node* new_node = new node();
new_node >weight = n1 ->weight + n2 - >weight;
new_node >left = n1;
new_node >right = n2;
pg.push(new_node);

node* rnode = pg.top(); pg.pop();
return rnod e;
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char get_symbol(string strcode , node* root ){
for (int i=0;i< strcode .length(); i++) {
if (root == NULL)
break ;
if (strcode [ij== '0")
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root = root - >left;
else
root = root - >right;

}

return root - >symbol;
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node* root = huffman_coding();
cout << get_symbol( "010", root);
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! Multiple Knapsack
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#define  MAX_N100
struct object {
int value;
int  weight;
}objects] MAX_N
int w; /I knapsack capacity
int compare_by density( const void * a, const void * b){
object *objl=( object *) a;
object *obj2 =( object *) b;
return (obj2 ->value/obj2 ->weight) - (objl ->value/objl ->weight);
}
float fractional_knapsack( int n){
float sum_value =0; // sum of selected objects values
int  sum_wéghts = 0; /I sum of selected objects weights
/Il sort objects by density=value/weight in desc

order;
gsort(objects, n, sizeof (object ), compare_by density);
for (int i=0;i<= n; i++) {
if (objects[i].weight >= (w - sum_weights)) {
float sel ected_part = (w - sum_weights) /

(float )objects]i].weight;
sum_value += selected_part*objects]i].value;

break ;
}
else {
sum_value += objects]i].value;
sum_weights += objects][i].weight;
}

}

return  sum_value;
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#define  MAX_NL100

#define  MAX_WL000

struct object {
int value;
int  weight;

}objects] MAX_N

int n;

int w; /I knapsack capacity

int integer_knapsack( int n){
int.  MMAX_N MAX_Y¥ {0},
for (int j=1;j<= n; j++)
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for (int y =1;y<=w;y++){
if (objects[j].weight > y)
mij]ly] = mlj - 1]k
else
mlj]ly] = max(mfj - 1]yl
objects[j].value + m]j - 1]lw - objects[jl.weight]);

return - m[n][w];
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MIi][ j]=min numberof productsto multiply A3 ..3 A i<j
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A(AAAA)
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(AAAA)A

A3 A, A3A CAERIEwl AXODE ws CTwpBE AUN L vy L
CodwL3 [1¢cAsvw 3A cadhE~nwAul Ayw( IXCHERUTERMAR) ¥ PVBEEY ¢
Yy ¢ Av ApCQk2eNy €& %8 £1 1A Bic
ML +M[2][5] + A3 Ay
MA[2] + M[3][3] + A3 A
M[A[3] +M[4][5] + A53 Ay
M[I[4] + M[5][5] + A% A
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MA[S] = min(M[L[K]+M[K+T[S] + Ay ® Ayys
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1 2 3 4 5
Agy10 X Afoxa X Asxg X Agye X Agx10

“.a '6* 'G-w . ety
1 s K W4 N 2 ligaat
 M[1][2] = M[1][1] + M[2][2] + 5 x 10 x 4 = 200 0 12001301212 1812
2| 0 | 0132043218327,
M[2][3] = M[2][2] + M[3][3] + 10 x 4 x 8 = 320 3o [0 | o lustiast]
M[3][4] = M[3][3] + M[4][4] + 4 x 8 x 6 = 192 slolol o] o” .430
| M[4][5] = M[4][4] + M[5][5] + 8 x 6 x 10 = 480 s|ojojojojo
1 2 3 4 5

M[1][1] + M[2][3] + 5 x 10 x 8 = 720
M[1][2] + M[3][3] + 5 x 4 x 8 = 360

M[2][2] + M[3][4] + 10 X 4 x 6 = 432
M[2][3] + M[4][4] + 10 x 8 x 6 = 800
M([3][3] + M[4][5] + 4 x 8 x 10 = 800
M([3][4] + M[5][5] + 4 x 6 x 10 = 432

M[1][3] = min

——,

M[2][4] = min

M[3][5] = min

M[1][1] + M[2][4] + 5 X 10 x 6 = 732
M[1][2] + M[3][4] + 5 x 4 x 6 = 512
M[1][3] + M[4][4] + 5 X 6 x 10 = 660

M[1][4] = min

M[2][2] + M[3][5] + 10 x 4 x 10 = 832
M[2][3] + M[4][5] + 10 x 8 x 10 = 1600
M[2][4] + M[5][5] + 10 X 6 x 10 = 1032

M[2][5] = min

—l

M[1][1] + M[2][5] + 5 % 10 x 10 = 1332

~ M[1][2] + M[3][5] + 5 X 4 X 10 = 832
MILI[S] = min 4111031 + M[4][5] + 5 x 8 x 10 = 1240
M[1][4] + M[5][5] + 5 X 6 x 10 = 812
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chainorder( int p[]) {
int n= plength - 1

for (int i=1;i<=n;i++)
M[i][i]=0
for (int chainlen = 2; chainlen <= n; chainlen++)
for (int i=1;i<=n - chainlen + 1; i++) {
int j=i+ chainlen - 1// chain end
MIi](i] :
for (int k=i k<=j - 1 k++){
int  cost = M[i][k] + M[k + 1](j] + pli - 1] p[k] * p[}]
if  (cost<M[i][]) {
MIi][j] = cost /I new cost
S[il[j] = k /I save chain order
}
}
}
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#include <iostream>

using namespace std;

const int MAXN = 1000;

int  M[MAXN][MAXN], SIMAXN][MAXN];
int chainorder( int p[], int n){

for (int i=1;i<= n; i++)
MIi]fi] = 0;

for (int chainlen = 2; chainlen <= n; chainlen++)
for (int i=1;i<= n - chainlen + 1; i++) {

int j=i+ chainlen - 1
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MIi[] = INT_MAX
for (int k=i, k<=]j - 1 k++){
int cost = M[i][k] + M[k + 1][j] + oi - 11* pIKkl* Pl
if  (cost<M[i][j]) {
MIi][i] = cost, Il new cost
S[illl = k; /I save chain order
}
}
}
return  M[1][ n];
}
int  main() {
int p[] ={5,10,4,8,6,10};
int n=( sizeof (p)/ sizeof (int)) - 1;
cout << chainorder(p, n) << endl;
return  O;
}
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void printchainorder( int 1, int ]){

if (i == j){

cout<< i}

return ;
}
cout<< "(" ;
printchainorder( ST
printchainorde r(S[ i][ j1+1, |);
cout<< """
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=n( 5 )-( 5 )= 5 I O(n%)
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sort activities by finishing time(f)
S={1}
lastf = f[1]
for i=2ton{
if s[i]> =lastf{
S=SUi
lastf = f[i]
}
}
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#include <iostream>
#include <algorithm>
#include <vector>
using namespace std;
#define  MAX_NL100
struct  job {

int start;

int  end;
Yjobs[ MAX_N
int n;
vector <int > S;
int

}

int

/l number of activities

/I selec ted activities
compare(const void * a, const void * b){
return (( job *) a)->end - (( job *) b) ->end,;

main() {

gsort(jobs, n,

S.push_back(0);

int lastf = jobs[0].end;

for (int i=1;i<n;i++){

if (jobsl[i].start >= lastf

S.push_back(i);
lastf = jobs][i].end;

sizeof (job ), compare);

)

}
}

return  0O;
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if di]=a then adeadline? i
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S={}

S={1}: possible

S={1,2} : possible

S={1,2,3 :possible {2,313

S={1,2,3,4} : impossible

S={1,2,3,5 :impossible

finalS={1,2,3}
°oLavA- TA. %l pvadoiit AR Q&K € a1 WA OE Co-A (CHAVA
a° L BEvA AmiBR AR °CzGANVA A wE %Az AkAL €8 &S

Y @€ ¥ al wenAv &BAORPME i EA

sort activities by profits in nonincreasing order
S={
maxprofit = 0
for i=1lton{
S =S U activities]i]
maxprofit = maxprofit + activities][i].profit

if S is not feasible with this  new ativity {
remove activities[i] from S
maxprofit = maxprofit - activities][i].profit
}

}
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#include <iostream>
#include <vector>
using namespace std;
#define MAX_N100
struct  job {

int  profit;

int deadline;
Yjobs[ MAX_N
int n;

vector <job > S;
int compare(const void * a, const void * b){
return  (( job *) b)->profit - (( job *) a) - >profit;

}
int addjob( int index){
vector <job >:: iterator it = S.begin();
for (int i=0;i<S.size(); i++)
if (jobs[ index ].deadline<$S [i].deadline) {
advance(it, i);
S.insert(it, jobs[ index );
return i;

}
S.push_back(jobs[ index ]);
return S.size() - 1,

}
bool feasible() {
for (int i=0;i<S.size(); i++)
if (S[i].deadline<i+1)
return false ;
return true;




,

6140
int  main() {
gsort(jobs, n, sizeof (job ), compare);
int  maxprofit = 0;
for (int i=0;i<n;i++){

int index = addjob(i);

maxprofit += jobsi].profit;

if ('feasible()) {
vector <job >:: iterator it = S.begin();
advance(it, index);

S. erase(it);
maxprofit - = jobs]i].profit;
}
}
return  O;
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=x310"+Xx,

5¢EAY %é
123456 =1233 10° + 456
51 % o6uGYCHEE oAy Azx 30
X=x%2310"+X,
y=y,210"+y,
X3y =(x%310"+%,)3 (y,3 107 +y,) = Xy, 3 107" + (XY, +%,,)3 107 + %Y,
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bignumber mul(bignumber  x, bignumber  v) {
int  n =max(number of digits of x, number of digits of y)
if (x==0o0ry==0)
return 0O
else if (nis smaller than a certain threshold)
return  x*y
else {
int m =floor(n/2)
bignumber x1 = div(x, m), X2 = rem(x, m)
bignumber y1 = div(y, m), y2 = rem(y, m)
return  mull0(mul(x1, y1), 2 * m) + mull0(mul(x1, y2) + mul(x2,
yl), m) + mul(x2 ,y2);
}

}
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21:()(1+X2)(y1+y2)-22-20

bignumber mul(bignumber  x, bignumber  y) {

else {
A
bignumber z2 = mul(x1, y1)
bignumber z0 = mul(x2, y2)
bignumber z1 = mul(x2 + x1, y2 + y1) -z2 - 21

return  mull0(z2, 2 * m) + mul10(z1, m) + z0;

gCaVAL- ALOz%IAE | oChlpTii vy Wit g %A G&Y Cliy b\
IN&C Yy wé uOo@ET)WANEY owz AzZAV) %zv iz Cywiueg C
Y CEVICHACHEBAL U w

T(n) :3T(g)+cn

Aoodv(,dIC{ Of
v% AL-Coy AP E® %iLi vERABAD 6 B0 ABE®R LAD O
Uocdwé ACy@®oAuUbPGi 67 EL &% wB8avACuCA®r¥%y
ULEév ¢v¥muLz v¥% ALpCAz CLECH AMESCIVE V
) €tz Yewi Az

Ad06vE w®{EDAODV
)s¢A o EpEA ®BE ¥  BASVEUDA 12z
)myné WA PyseA o B 1YY
y COABBOARERN %2 KEL§ BBAWWA |1 ARG Gy AAT %1

A = o~ = s

) ICAE atv: UEDABE&GEWH: Ay



o / 61400

Aodv eC{Of (qvekz CBAUPIU
| UALUpu ULGE¢§ATEAKIBEARIEY Ayv 018 GO0 widgk
+A¥EECAY | °yCAz St oga AdE WICA %W £} o C ViFES
| 1 Adgw B 2 EANGRIBANYE Bt v A EORP I 0O E° T ¢
AECAYV PEAGHBLA | wiB a v .t  J ceAG{ G By A& wWCEA 4.

)y Cat EEway Vi "GIY)EB GIBEA Yoy OB vAMEE w

s HHI!HH B ARRR sIalbﬂhlclal

PN o] P_ Ell!c
s[affla[b[c[a]

293 (rinlon E2

cwlapesye p a AR

g il Slalb?blclalslalbla?clal Slalblalb@

e aP e p - DB <] P B -

st oo TN
T

- ~ . .. n“n - -
AOBGVARBGEDEDO: Cv¥z COAGPBTIEYY +w-yv 06°3

Jol polom

5Chi &ewd~v vHE (C yoL

int ordinal_pattern_matching(string s, string p) {
int n= s.length();
int  m = p.length();
for (int i=0;i<n - m+1; i) {
bool match = true ;
for (int j=0;j<m;j++)
it (sli+il'= pOD{
match = false ;
break ;

if (match) // found a match
return i;

}

return - 1; /I no match
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#include <string>

us
#d
int
VO

ing namespace std;
efine MAX_N100
ptl MAX_N
id make_prefix_table(  string p){
int  m = p.length();
int last_match = 0;
pto]= -1
for (int i=0;i<m - 1) {
while (last_match>0 && p[i+ 1] != p[last_match ])
last_match = pt[last_match];
if (p[i+1 ] == p[last_match ]){
ptfi + 1] = last_match;
last_match++;
}
else
pti + 1] = O;
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int  KMP_pattern_matching(string s, string p) {
int n= s.length();
int m = p.length();
make_prefix_table(  p);
int last_match = 0;

for (int i=0;i<n;i++){
while (last_match>0 &&  s[i] = p[last_match])
last_match = pt[last_match - 1] +1; /I move p to right
if (s[il== p[last_match])

last_match++;
if (last_match == m)
return i - m+1;

}

return -1; // no match
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#include <iostream>
#include <cmath>
using namespace std;
const int n=100;
int primes[n]={ 0}; //0:uncheck, 1:prime, - 1l:removed
void Eratosthenes() {
int limit=( int )sqrt(( double )n);
int coeff_limit = 0;
int curr_prime = 2;
while (curr_prime <= limit) {
primes[curr_prime] =
coeff_limit = n/ curr_prime;
/I remove coefficient of cu rrent prime
for (int i=curr_prime;i<= coeff_limit; i++)
primes[i * curr_prime] = -1,
/I find next prime
for (int i=curr_prime +1;i<=n;i++)
if (primes[i] == 0) {
curr_prime = i;
break ;
}
}
/I mark remained numbers as prim e
for (int i=curr_prime;i<=n;it++)
if (primes[i] == 0)
primes[i] =1

int  main() {
Eratosthenes();
/I print primes in output
for (int i=2;i<=n;i++)
if (primes[i] == 1)
cout << i << endl
return  O;
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index location(index low, index  high){
index mid;
if (low > high)
return  0O;
else {
mid = ( low + high)/2;
if (x == S[mid])

return mid;
else if (x < S[mid])

return location( low, mid - 1);
else

return location(mid + 1, high );
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int bin( int n, int k){
if (k==0|] n==k)
return 1;
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else
return bin(n - 1, k- 1)+bin( n - 1, k);
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int bin2( int n, int k){

index i, j;
int  B[0..n][0..k]
for sE " &K E _, 1K EIlIlS%
it (==0]j==1)
B[]0l = 1;
else
BIi][] = BIi - 16 - 1]+8BI - 10k

return  B[n][ K];
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Input

Output

1223
23145
3216
4227
5228
6239
714
815
916

123456789
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(s0,s1,s2,83) — (s0,s1,s2,54,s3) —— (s0,s2,s4,s3) — (s0,52,53,54)
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struct  polygon {
int n; /* number of points in polygon */
point p[MAXPOLY]; [* array of points in polygon */
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double signed_triangle_area(point a, point b, point c¢) {

return  ((a[X]* Db[Y] - a[Y]* DX+ a[Y]* c[X]
- a[X]*  c[Y]+ DbX]* c[Y] - c[X]* Db[Y])/2.0);
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#define EPSILON0.000001
bool ccw(point a, point b, point  ¢){

return  (signed_triangle_area( a, b, c)> EPSILOW;
}

bool cw(point a, point b, point c){
return  (signed_triangle_area( a, b, c)< EPSILOW;
}

bool collinea r(point a, point b, point c¢){
double signed_triangle_area();

return  (fabs(signed_triangle_area( a, b, c))<= EPSILON,
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float ComputeArea(Point points [1..n]){
float area=0,p,a,b,c;
for i=2ton - 1
a = Distance(points[1], points][i]);
b = Distance(points[1], points[i + 1]);

¢ = Distance(points][i], p oints[i + 1]);
p=(@+b+c)/2
area += sqrt(p * (p -ar*e - b)*(e - o)

}

return  area;
}

float Distance(Point  p, Point @) {
return sgrt(pow 2(p.x - gXx)+pow( py - 4.y));
}
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#define  MAXNLOO /* largest n or m */
long binomial_coefficient( int n, int n{
int i,j; [* counters */
long bc[ MAXN MAXN /* table of binomial coefficients */
for (i=0 ;i<= n; i++)
be[i][0] =
for (j=0;j<= n; j++)
befj]i] = 1;
for (i=1;i<= n; i++)
for (j=1;j<i;j++)
beli]fi] = befli - 1§ - U+bei - 1)
return  be[ n][ nj;
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#include <iostream>
void prime_factorization( long x){












































































































































































































































































































































































































































































































































































