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C fundamental, Variable, Operator and Expressions.
Data input and output

Control Statement and array concept

Array and Function

LA S

Structure
6. File
C languale 1<% & practice 2 R IC 2 |

C fundamental

@PTE FAETD : Broma SFe! e (AT ARl vy Firited o3s Wk qFp ATy e

Variable: Variable Wt 581 [@i{fq T4 (F9 (LN F4034, O oy 43079 9 @7 A 1% q
variable @ Gl AFE | @: a=5;b=3;

Q4 ab 936 variable K AT JAGE ¢ € 01

Variable f&1ig faas

3> A-Z, a-z, 0-9 U3 ‘_’ (ACHFI9 character U9 WL variable declare 41 I |

3-> O(F & character G number IR T T 1

Valid variable names: _asdf , name , value , i, j , etc (all combination of valid character set)
Invalid variable names: 3name (499 character @ Number JK9Q4 T4 QCR), @data (@ is not a valid

character)

(&9 keyword (F variable 9 < R forat A 91 (@998 case, break, int, float, double | @F &g ﬁ@
keyword FCA(R [T AT O (& G |

Data type: Data type (e [t ST TR | HIZCE MY TS A1 |

I TIGIBIEe

int -> "i‘-‘fﬂi?m(integer) Tl RIS &y |
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float -> ©RI*i(floating) A & |

char -> character &1l 9 |

ASCII Character set: 68 SIPART 2T (ATATRA | SR IIEC 97 A P G corresponding FZ value
TR | @I A 9T ASCII value 65. QL ST T2 (&

variable @ character ‘A’ B &I FIf4 ©49 @ variable @ ¢ T ATF |

Statement: ST T (FI (LA 717 O [ 40T SIS 99 T 9F variable a1 AL AT
variable (% 4l QIR O O« (I variable ¢ a1l 4T

A=3; // A variable e 3 I,

c=A+3; // c variable e A @ AL 3 (@ I ¢ variable @ AN 1GTS A A7 value “fFRfe® =7 11
T C language @ el statement @ % ; (A1 w1 //(double forwardslash) @¥ =1 I 14l 27 ©F FCIB
fReTR o1 =

Control Statement SR #&e! B8 relational operator € logical operator €3 F JreARE | 1 75
@ Q¥ I ARG | QT Gl AFETR control statement G e Y9 RS JA A | QA logical
expression True (31 1 return (R false 2031 0 return FCH | &4 Y26 (SRQUTS a , b T value 20 ¢ 8 Q1
% logical expression '@ S interpretation

Expression | True/False | Value
a>b T 1
a>=b T 1
a<b F 0
a<=b F 0
a==5 T 1
al=5 F 0

Logical operator: And(&&) ,0r(]]) (IR0 & ST 7o (BRET61 (I =MioiCa |

Expression A | Expression B | AND output

True True True
AND(A&&B) | True False False

False True False

False False False

And operator @9 ¢%F(q Y3 b expression True 2312 ¥4 expression B1 true 21

Expression A | Expression B | OR output
True True True
OR(A|[B) | True False True
False True True
False False False
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OR operator d€ %(q ‘ﬁ‘% expression False IR vy expression 1 False 231 Expression A€ (F0q 9198
qfs A I (T TSR 19 ©Ce SN logical expression (MTAR 1 @ BIACORT ©Y variable € 20O AR |
CTCF@ (SfF93e 93 Sfed 2 97 I expression true 1 false | variable 93 ©YN@ ®efj(0) WA &
expression false & (AT Ofie[ ESTIEY expression true | Suppose A=12;

Expression | True/False | Value
A True 1
A && 5 True 1
A && A<10 | False 0
A || A<10 | True 1

Q[P TS A control statement GFW F2E 2R A | control statement OF AL EorAQTET |
7. Conditional operator
8. If-else
9. Looping a for loop, while loop, do-while loop
10. Switch
Conditional Operator: General form of conditional operator expressionl ? expression2 : expression3 A<

I {9 70 expression1 True ¥ expression2 execute ¥(3, false 2031 expression3 execute 23 | Example:

#include<stdio.h>
int main()
{
int i=56,7;
j= i>507?210:15;
printf (™" 1=%dXxn") z
return 0O;
}
.OUTPUT: j=10

if-else: if-else 2 programming €3 & W8 | Afb O 7N 2002 (@[ T |

General form:

if(expression) statement;

else statement;

if @9 statement true 20 AUV statement execute FAGF, false (T else AT statement execute 20J |
last example by if-else:

Output: j=10
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if ©fF ba @30 statement IO FCA 1 IW GF T WS statement 2, CITHE compound statement 49

TS {} PIF6 OF T 12 Mol
Kok

simple statement:

i=5;

j=var;

a=a+b; etc

compound statement:

{

i=5;

j=var,

c=a-20;

}

Example of if-else using compound statement:
int i=20;

if(i>50)

{

printf(“i=%d\n”, i);

i=i*2;

}

else

{

printf(“i=%d\n”, i); i=i*3;

}

printf(“i=%d\n);

Output: i=20 i=60

else RTS8 YA if [T T A |

if(expression) statement;

else if:Multiple if condition:
general form:

if(exp) statement;

else if(exp) statement;

else if(exp) statement;

else statement;

TWIRA0! (AL |
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. Nested if-else: 93 if Al else @9 statement 9F ¢ AR if-else 712 Nested if-else.
General Form:

if(exp) {

if(exp) statement;

else statement;

}

else {

if(exp) statement;

else statement;

}

TuIRgAs My |

Tasks:
1. @ 52t E96 e ©f (&re 91 ey ferb e e |
foqfs e 3990 @ A9 @ FeAf &5 w2 |

g "lstepp - CodexzBlocks 8.02

File Edt View Search Project Build Debug wxSmith Tools Plugins Settings Help
BEAILIL RIS

0P OTO me
RE T HTO D

| o &

Start here | *1stepp X

#include<stdio.

1

2

3

- int main()

5 B{

6 int var:;
4

8

)

printf ("My First Tune\n"):;

10 var=4;
11 printf ("var=%d\n", var) ;

13 return O;

Logs & others
/| Code::Blocks | () Searchresuts € Bulldlog #* Buki messages ) Debugger

Frooess torminated witk status 0 (0 minutes, 26 seconds)

0 errors. 0 varnings

Checking for existence: Ci\Users\Baker\Deaktop\Techrunea\lst.axe
Ixecuring: C:\Program Filea\Code3locke/ck coniacle runner.exe "Ci\Users\Baker\Deskrop\Techrunea'\lat. exe™ (in C:\Userzs\Baker\Deskzop\Techtune

C:\Users\Baker\Desktop\Techtunes\1st.cpp default Line 14, Column 41
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QAT ATSFO statement GF AT FND F4 AR | QAT IS int main() OF int 97 IS F G2
return 0 statement U9 F& function WO FHF R AT AT |
B compile % | @ISl CodeBlocks IDE FR2F 4 | compile 9F & ctrl+f9 BI7ITS 2 1 (&l @ &
wel AR ©f 05 (ARl |
T FACS vy {9 DI |

Output:
C:\Users\Baker\Desktop\Techtunes\1st.exe lﬂ%

Process returned @ (Bx0> execution time : B.6863 s
Press any key to continue.

AT BCONCGE %d 9T FIE JACS 2RCRA | Af6 variable var @3 9 @ “fiRfee 2@z
G 8 TS specifier AR 1 N3
%c-> shows a single character.
%f-> shows float value upto six decimal digit
%s-> shows a string.
String J¥I(F QK1 #{(I array WG SCENbAT S 7 |
Q1F 6B TR [ PCATRA ©f ea fHeee et w08 @ |
2. SICH6 T @ W2 1 foS T |
3. @3 variable @ 5 and SEFD variable @ 10 @A @9, [, @F, ©lF FFq G2 ATSAT FeAFa
qEoE T @ oG e |
Operator: +,-,*,/,% QYT AT 1%% mathematical operator. C language 98 QMg G<IRA "[@/_4' T @9 *,/
O JFIE +- 9 T 20 | GRS FCHG O A2 AR | OCF expression @ {}[] II2E 27 11 8Y () Gz
A1 ﬁ?‘i arithmetic expression
A+B+C
(A+B)*C
(A+B)*(C+D)
(A-(B*(C+D))) ...etc.
% & modulus operator.
C=A%B; 42 expression d A (F B Bl Ol T (T O3 A O C (S Gl A
C=570%10;
C=A%5;
Modulus Operator 93 GG 2= T operator € ST A ATC (X variable I © AIZ© 2 ©f W*B integer
type (int) 20 2 |

C=A%5.1; an error

facebook / /skype: - tanbir.cox Website (%):-



float A=5.1;

int C;

C=A%2; an error & A variable 51 float type.

Assignment Operator: Assignment operator 25 ‘= & |

general form of assignment operator:

identifier (variable) = expression

Variable (& identifier 8 JeT 23

A=33;

A=B;

A=33*B-C;

Q3 FIQE statement @ (T GFT value, A variable 9 &I 20 | value 199 FF expression 9 value’d
Tl |

Type Casting: [ifeq aifafes & F117 7t WNWA type casting F=CE QI WAFIF | 4« @M integer type
(int) variable €% Wty G float type variable @3 value assign F9CS BIe |

©9 int variable @ WY float variable @ WItwE $YNQ integer part BT & 2 |

Consider following statements in a program.

int a;

float b=5.3;

a =b; //9% statement ¥ 7 a @ VT T 5.

b=a; // @3 statement 9T ?F a @ T 2 5.00.

QT T auto type casting, O S FUC manually typecast €1 =TS AT |

int a,c,d;

float b=5.3;

c=503;

//a=c%b; @3 12 Bl el & b float type variable.

//to do that task

d=(int) b; //manual type casting.

a=c%d;

QI d variable @ W FIIF ¥ manual type casting T (R | €2 IEHB WHAE HFFOIE T A CIN3
int a,c=505;

float b=5.3;

a=c%(int)b; //doing the same thing.

Relational and Logical operator: mathematical operator ®eI'8 C language @ relational and logical
operator I | A TNWA control statement ¢ THS [fox F& AFISITS AAII |

Relational operator =~ Meaning

< less than

> greater than
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>= greater or equal to
<= less or equal to

== equal to

I= Not equal to
Logical operator Meaning

&& And

| Or

(FINFG G 1K & G3 operator ¥ XS | I AAFHT control statement & A |
Unary Operator: mathematical operator &THICF binary operator 8 J&1l ¥ IUnary operator @ JFHN@
variable 97 © IS F(F | QTN T& ++, — -

Variable @3 Qo Il 2[td IIF 41 7 |

int varr=5;

varr++; Sl ++varr; // 92 statement €¥ meaning: varr=varr+1; varr 4 J§ 43 IO |
varr- -; @@l - -varr; // €% statement ¥ meaning: varr=varr-1; varr Q¥ ¥ G FAC |
Conditional Operator: €B1€ SIS control statement € 3 (AF |

Data Input And Output

Input (K 57 i3 scanf(),gets(),getchar(),getch();

scanf(); @3 oI M int, float, double, single character, string input R T A
example BT (73 |

int main()

int i;
float f;
char ch;

printf("input a number:"):;
scanf ("%d", &1i) ;
printf ("your entered number is %d\n\n",1i):;

printf("input a floating number:");

scanf ("$f", &f);

printf ("your entered floating number is %f\n\n",f):;
getchar () ;

printf("input a character:"):;

scanf ("%c", &ch) ;

printf ("your entered character is %c\n\n",ch):

return

QAT SCFAEN A 202 scanf()function @F T & M3 FIF | I (FI variable declare T4 T ©4q
W Q @ variable qF & SR ¢S = 1 input (R I C (& & memory location S T FTC | ©IF
&BT (AN 2R | M & B IJARA 7 FCAF O (AN compile FACENS (I el G263 11 5@ catiam w1+
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(R 370 (AR TN (A @ FE | GG runtime error 8 I& 2 | ©ICH6 @ VLG (SHGIE G N
TR 27 T & RS J<=IF 41 el 1
scanf() function @3 W(sep&rator) F! 2R Enter 8 space | scanf() 9@ int,float,double
B0 (AR T FFIE 26 A AW 7S (7 wait ¢ 1 [F& charater(char)type data 2996 (1K 7 space
ql enter 99 ASCII value e 71
getchar() function 1 36 character (single) %0 (TH & IR B | ©I2 YO FF @ single
character Z97[B (FAK @A getchar() WA 41 AR float 932 character € TS separator BT (I
G | getchar() BT 492 o ¢ W60 I3 character 9 g T 11
Output with getchar() function:

C:\Users\Baker\Desktop\Techtunes\1st.exe

. Typing 512 then enter

C:\Users\Baker\Desktop\Techtunes\1st.exe

input a number:512
your entered numbher is 512

input a floating number:

. Type 3.565 then enter

C:\Users\Baker\Desktop\Techtunes\1st.exe

input a number:512
your entered numher is 512

input a floating numbher:3.565
your entered floating numbher is 3.565600

input a character:

3.565 BIZ% TR S B Bl getchar() function 9 [THR | SM7H 3B character type I G517 e |
C:\Users\Baker\Desktop\Techtunes\1st.exe

input a number:512
your entered numbher is 512

input a floating numbher:3.565
your entered floating numbher is 3.565000

input a character:f
your entered character is A

Process returned 8 <(BxB8> execution time : 16017.259 s
Press any key to continue.
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. (AT GF (*1F A3 return 0; execute I (LT =T 2 |
printf() FHF @ @FHF (SFGIH GF WTH2B G WK &) &AfSB specifier qd & (SRQeT 97 %
GAPA fo1aeeid 2
printf(“var1=%d, var2=%f ,var3=%c\n” , varl,var2,var3);
char type variable €3 specifier 2 %c. T %c GF TR %d IR T4 2 O & variable @ ASCII
value (MG
char ch="A’;
printf(“ch=%d”,ch);
%0 (T A T SIS\ |
QL TR I M ©f W Moo celaiNetE $a e |
1. 93 ey 3950 e =eoss 9 i |
2. G35 float type W EG 7= 9+« © 430 integer type variable @ FIYH 932 u2Ga W= «WCH[6
&« Mg |
3. (@ character 2995 @ 12 character @ S ASCII value TG HiF @ W1
4, Tafeq operator JIF I (Ll o7 |
o 4 control statement 1 SICEb F97 1 cofla¥iR @7 [ TGIR AR

Control Statement: Looping
wieor Beawtete wiw=l [Rfeq logical expression 8 if-else G AR AT &€ S (M= Looping |
SIF It WPHIF FICR looping €F TGRS QT 43R |
4o QoI wbT 1N 3920 [0 Q@Iorwe (Al vaid | @il i WkiE scanf() function ™ ©IG1 2995
=@ | TR 1 FIE LB 7 20 GRS T 20O AN 1 @ KFER TPE N[ 20 12 |
B ¢© for qata 712 TR
11. while Loop
12. do-while Loop
13. for loop
while loop: General Form:
while(condition) //condition means Logical Expression.
{
statement;

statement;

}

QT condition UF OfiF] T&FHA True ©OFH € OF NI AAYTEN statement execute FCI AR while loop
93 condition statement @ BT AR 1 T condition OF TiF false 263 O ©f while loop @F 75 @iex IW
e 906 v TR 4069 =R0T (A
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statements;

while (condition)

{

statement;
statement;
statement;

statements;

Q3 AT TEI FA AETI6! i |
INIE WHRI loop BT &I | I T SWIRA0! (A4 |

#include<stdio.h>

int main/()

{

int sum,i,val;

i=0;
sum=0;

while (i<10)

{
scanf ("%d4d", &val) ;
sum = sumtval;
i=i+1;

}
printf ("Sum= %d\n", sum) ;

return 0;

}

QLI M4, condition T BT i<10 I@CR | | U7 )i &SR loop TAN *F €F IR AR | T,
0,1,2,3,4,5,6,7,8,9 A & (NG WA o7 YA | WK Afeq98 @30 ©jie] 320 e ©f 3 a7 M @l FA¢q |
A (I (T2 9T WISH[0 @ altd |

OUTPUT:
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C:\Users\Baker\Desktop\Techtunes\2nd.exe (S [ E o)

123456 789 10
Sum= 55

Process returned @ {(Bx8> execution time : 15.708%9 s

Press any key to continue.

Sy, dfels a9 93 AR RETE ¢ IS FE0R | I 10 T4 79 @5 Biof[ o9 SE690 M|
e @7 (F@ condition BT &S @@l | @ condition I FFSIR F& A FF, WA condition W
Y false s ¥ O © infinity loop @ 2Tt

(QRDH

int i=1;

while(i==1)

{

printf(“a”);

}

printf(“program ended successfully\n”);

TR SRAAD BCq MY | 93 (AN T2 1 7F A1 A (ANBEE @ PR

While loop G @iie =it AT @A AR array TS [FRO! €Il o 12 1

Array: SINMR QECF AT 2[RETN6! L | G SR 7*[E 2950 7 ©f sum 97 A @ IEfR 1 58
T (@ TR 375 RN ©f 7@ s[Feire 2o 27 ©f (@Iie Tl (72 | 9K I &N TS Hi2 ©f
weifs @ variable declare S Tl AANS AfGE AL 7

«@F2 data type O SCTPEE value GPS N W 1 FAIK ©2 array. SNl T4 (T variable declare
I S (TNATS @ variable 9T T SR LS T | A array (S AN @ A2 M@ declare T 05 ©ob
SR (oAl 2 |

Array declare 19 fs(s

Data-Type array-name| size ]

ex: int arr[5];

ﬁtﬁ‘iﬁﬁ@‘rzﬁl
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Int a;

Memory:

a

2 byte

Memory:

intarr[5];

arr

2 byte

2 byte

2 byte

2 byte

2 byte

index

LT G (SRATA declare T TV O (VAT QFT6 SN Toa1 AR | K I ¢ A2S @9 array declare
1 FACR O B IF2 LA SR 0O B 1 Array @9 (R index B ©f® @@y | index I wca
i array @9 (P element BT access T¢I |

1 TS 9T CFG index ¥F T &(zero) (ACF | ©12 index number & (AT size-1 RS | size-1 €T TG A
zero U9 (R6 (P index TIYF FA! A =1 | 1 A ©CF invalid indexing I 2 A @6 runtime error

(e FAE |

Accessing array element: (9 element access F419 &= #1® 27,

Array_name[index_number]

Example:

int nums[10];

nums[0]=5; // 0" 3TCTH @ ¢ A
nums[9]=25; // 9™ @ 3¢ A

num[10]=125; //error-> invalid indexing

GJIF 2L TG OQIF I array IR IR |
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TARFT0! (L |

#include<stdio.h>

int main /()

{
int sum,i,arr[10],ind;

i:::n;
sum=0;

while (i<10)

{
scanf ("%d", carr([i])
sum = sumtarr[il];
i=i+l;

}

printf ("Sum= %d\n", sum) ;

ind=5;

printf ("arr[%$d]=%d\n",ind,arr[ind]);

return ;

AL printf() @ array €< @3 element access IR 1 ind (5 O fis] M ST element 8 access
FACS Al |

Character array: character array 4% SIIt&® =¥ string Istring 49 W& GFMESF character GFANL AT |
“hello world”, "what is your name?” & ¥<Cs sentence SO string type II2© A | AC int,float etc.
type array €3 Y (S ALF (72 1 character array 9 AT element 8 FLIFT array’d TS access FAI
JR | AILIES array € O3 FE element 2970 W = | F@ charater array ¢® gets() or scanf() function
R I 9N B9 T A |

[CCERCEEOG| cwgm |

#include<stdio.h>

int main()
{
char name[100];

printf ("please enter your name'");
scanf ("%s", name) ;

printf ("Your entered name is %s\n",name)

return 0;

OUTPUT:
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C:\Users\Baker\Desktop\Techtunes\2nd.exe lﬂ@%

please enter your name:Baker
Your entered name is Baker

Process returned @ (Bx0> execution time : 2.134 s

Press any key to continue.

29751 array ¢ Feia ol 20 @l {76 (GRTT AL |

Name B’ ‘a’ ‘K ‘e’ ‘r :

Index 0 1 2 3 4 5 6 7 8

Character array 9% T SN GHF 2 FIGE FNESF G 4163 7 © A Null automatically IR
(T lint ¥ float type array (S T9fG element, Size % ©© 213 27 5§ character array S TS element
T bW OF @ 7S =T |

Character array 99 (@ 2955 (T w3 g w413

4 S example B Z996 @ baker 5185 ol ¢ 518 FAC baker md. anas. Output G 68 9% «=
@ baker 8 (IR | F19, scanf() function er separator RO (™ IJZ® 2 i©I2 AN @ Ao b vy
name array (S G0 1 @B F @7 o 4@ I 2995 RROIE array 8 7108 519 O scanf() function Bt
QoI T |

scanf(“%[*\n]” name);

@ﬂ IO GF W 21 “V( shift+6) sign @ 7F @I character S@E FARE ©I2 separator RO F&
I lex:

scanf( “ %[M\n-A]",name); // Q¥ sepeartor 2 enter, A, -.

Character array 2970 (19 &) W& function ACACR | O T gets.

General form: gets(char_array_name);

gets() function €< separator 2 GEOGH

replace the code: scanf(“%[*\n]”,name); by gets(name);

SR Fq B ACHG MY |

array initialization:
TACE @I array (© 3970 @R 1array element access 8 (AR | @I B2 array declare S 38 Wi
fu facs =if

) 2

int num[5]={1,2,3,4,5};
float £ num[100]={5.2,3.5};
char name[]="Hello world";

n
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A FZ 97 CFG AZE ¢ 9 AN ¢f6 element MR [©GE TTCH TP A |
num[0]=1,num[1]=2,etc.
Float type @9 declaration 99 3 Wg& MR Soo, 8 initialize FCAMR W@ BT 1TH@ AN BT element
BYl AR undefined AFE |
f num[0]=5.2, f_ num[1]=3.5.
Char array ¢ SI5R1 7186 (M2 72 | (F19 array declaration @ & declare 7 T O 7N initialization
97 G TO[F WA f0F ©© T | WK array declaration OF TN initialize FAE TIB WG e 207 |
Qo [ R o M 67 (ANt 03 @ @ & T 2 O Qi |

4, AT @ BTG (AT @I GAGS A @ 5 (AF @ ¥R Q@ @oe o506 @ AL |

5. (AT G T (ATF do B AFR 2925 M &feS TFR Sooo (AT K@M @ e afeq=

TS50 M2 |

6. 20 G AT TN 7 | O WA AN 7 elfofG FHCHIE @ ASCII e felD Fwee |
Control Statement: Looping (continued):
e e st while loop '€ O =, T array €9 IR (AREN @&t ¥#0e do-while loop, for loop
32 T qF NqRS! ANLFT A F< |
do-while loop: General form
do{
statement;

statement;

statement;

}while(condition);

@l @y
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statements

do{ L

statement;
statement:;
statement:;

-
L 4

}while (condition) ;

statements;

IRCERCIETRIT @Y |

o B8 U¥ 2R WG = FHN do-while TIRF I STH5[E AR (AT @ T© (I |
(A @ M4 i=sum=0;

GIIfEF variable @ QP2 A TN FAE G GOIF o14l 7 T3 i=j=k=sum=0; 92 #N2A & FIYEN variable €
W @ M replace 2R |

sum += arr[i]; 99 WTH A sum = sum + arr[i];

Q {HCIR SR8 F7 short form TR |

A+=B; —>A=A+B;

A-=B; - A=A-B;

A *= B-C; —> A = A * (B-C);

etc;

I i++ B i=i+1; ++ ¥ increment operator A WIS unary operator I N ATTREN |
While @32 do-while 97 @36 @W‘*’ﬁ ANLFT 25, (T while AFAF 8 execute F@ I, FAEE do-while
AT execute P |

I g8

while(0) //zero

{

printf(“This line will not printed\n”);

}

UK

dof

printf(“this line will printed\n”);

}while(0);

9 291 do-while @ condition check 23 &7 @F (*(F |

for loop: General form:

for( initialization ; condition ; increment/decrement)
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{

Statements;

}
e =0T dgA

statements;

(N

for|( inﬁ(lallzatlon 7 condltlon

{ %

statement
statement;

statements;

; 1ncrement/decrement )

T (AN S for loop use TR TGN |

#include<stdio.h>

int main ()

{ int i,sum,arr[10];
for (i=sum=0; i<10 ;i++)
; scanf ("%d", &arr[i]) ;

sumt=arr[i];

}
printf ("Sum=%d\n", sum) ;
return O;

}

Nested loop: nested if-else € T©2 @B loop WF (TR SEHG loop T 2R nested loop.
k=0;

for( i=0;i<10;i++)

for(j=0;j<10;j++)

{
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k++:
}

printf(“k=%d\n” k);
Output 9P k=100.

Library Function: Library function 2 1 si%& @ (431 default function’s. Library function | 3g I
@3 corresponding header file SR | (AN @I T49  printf(), scanf() functionIAA FCAR, ©LF W
“stdio.h” header file declare 0o QIR | AR default function (HIAN & FGIRIF R 0T ©IF header file
T2 AT declare 1 FC |

oy wFes =R Fe |
Header
Function name file Work
scanf(...) stdio.h Input ¢T3
printf(...) stdio.h Output (@3
abs(i) stdlib.h Return the absolute value of i
acos(d) math.h Return cos'(d) (W9 radian @ return ¥, not degree)
asin(d) math.h Return sin™'(d)
atan(d) math.h Return tan(d)
Sin) mathh Return sin(d) (d @9 9 radian 9, degree 99 &< function Bl use FAE
degree (F radian 9 convert FHC® 2(F)
cos(i) math.h Return cos(d)
tan(i) math.h Return tan(d)
floor(d) math.h Return only the integer part of a fractional number.
ceil(d) math.h Return the integer_part+1 of a fractional number
getchar() stdio.h Take a single character input
isalnum(c) ctypeh | Return true if character c is either A-Z,a-z,0-9
isalpha(c) ctypeh | Return true if character c is either A-Z,a-z
isdigit(c) ctypeh | Return true if character c is either 0-9
isupper(c) ctypeh | Return true if character c is either A-Z
islower(c) ctype.h | Return true if character c is either a-z
log(c) math.h Return In(c)
log10(c) math.h Return log(c)
pow(base,p) math.h Return base®
sqrt(d) math.h Return d (square root of d)
toupper(c) Ziype.h Return capital letter of a letter.
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stdlib.h
ctype.h
tolower(c) or Return small letter of a letter.
stdlib.h
strlen(name) stringh | Return the length of a character array

strcpy(namel,name2) | string.h Copy name2 to namel

strcmp(namel,name?) | stringh | Return true if namel and name2 are exactly same

gets(name) stdio.h Take charater array or string as input

17 PR AT AR (BB I | QT S T example @ I AR |
1. 930 integer A0 e ©f CNfeT A2l (prime) fFa1 #Afa=61 T4 |
2. @6 character array 9l string 2970 T ©f reverse order(last character (4% first character) @ &5
P |
3. W2 string E6 @ 1 3N 20T equal | = = not equal 4D T |
4, @ string 2950 1 ©F 1 character, capital letter @ f&i6 e |
5. 36 integer 375 ATy ©f If7eay eyl ATl ey |
SIS i @F 77 special FNSATC MR F2U I, [T function ITTH I, AR AR AFE AEF AT
example I WFF FIE 1 (F I GeNI A T© AHT | TS (AW

Control Statement:(Looping continued)
(I A2 AR | AT FH 7 9 iSO SFeId F6F A | WS ANAT W switch statement, break

statement, continue statement;

Switch statement: switch statement ®IG=6! multiple if-else 9% I© I ST 7T MCAMREAN 1| ©F'€
SICaFAE multiple if-else 9% general form BT (M |
if(exp1) statement;

else if(exp2) statement;

else if(exp3) statement;

else statement;

@9 switch statement @ general form B (W3 |
switch(expression)

{

case expressionl: statementl;

statement2;

case expression2: statement3;

statement4;

case expression3: statement5;
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statementé;

default: statement?7;

statements;

Switch @3 WRS! expression 9 @ O T(F, & SFE6! case IF (@ GF F AN B AE, 27 @ case 99
statement 20 execute 9 ¥F J(J |

1069 SWRa 9306 (A4 |
#include<stdio.h>

int main|()

{

int val;

printf ("Enter a positive number between(0-2):");
scanf ("%d", &val) ;

if (val==0) printf("you entered zero\n");
else if(val==1) printf ("you entered one\n");
else if (val==2) printf("you entered two\n"):;

else printf ("your entered value not in 0-2\n");

return 0O;

}

TAER (AN AT switch Version:
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#include<stdio.h>

int main()
int wval;

printf ("Enter a positive number between (0-2):");
scanf ("%d", &val) ;

switch(val)

case [:
printf ("you entered zero\n"):;
break;

case 1:
printf ("you entered one\n");
break;

case Z:
printf ("you entered two\n");
break;

default: printf("your entered value not in 0-2\n");

}

return

N

-
“or

}

Toita Srafee v3fb (Al 492 ATH5 «Fe 3@ | ARl (eltam Bed 9 I W8625 MA@ | switch @
G case 99 (@ GFIF A N IR, @ case I 2O statement execution ¥F T |

Switch @9 (eiamGre Sy 99 27, break statement 93 XA | switch statement @ &AfSH case 97 FF @
JE0T statement 51 26 break | break statement IW &fes g5 @ IRT® T T© ©@ @9 GFH case @7
statement %% 3F break statement = 16! @ A switch statement 17 71 RS #G FFA statement
execute FAE |

e, BYNQ “case 0:” @9 < A9 break statement B (21 (TCF@ 0 37{‘2[3 G EIT@TB‘TB W

Output:

you entered zero

you entered one
Break Statement: break statement JJIZ® 2 ALT® FA terminate T Al switch (ACF (9 B A
T | (N EE] SRAAbCe SEl break statement IR ICAR |

For loop, while loop, do-while loop &% CFC@S break statement J9Z® ¥ | 6 for loop €¥ WK break
statement <G FI 2T |
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#include<stdio.h>

int main()

int i;

for(i=0;1<10;1++)

{
if (i==5)
break;
!
printf("i=%d\n",1):
H

printf ("outside for loop: i= %d\n",i):;

return O;

}

Ff7: @ (F@ U9 break statement execute T, ©F @ loop 9 T®Wd break statement o ol 2@CE, 13
A I W A (I IS 1 I AP N80 5T S |

Continue statement: continue statement J92® 2 f[AfeH o~z (AU @ (FT@ 1 continue statement W
@M while or do-while loop ¥F CF@ execute 2 O & continue statement € 7 FAAEF R @
condition «F ¥ BC= I 1@ AW for loop T GTCFE for loop €F increment/decrement WL B A |
fItoa TuIRaae T ARG ARHR I Qe |

1=0;

while (1<10)

continue;
printf("%d ",1i):
}

printf ("\noutside loop\n"):;

output: 1 2 3 47 8 9 10
outside loop
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1=0;
do

4
<
S

i++;

if (i==5]| | i==6)
continue;

printf("sd ".i):

twhile (i<10

printf ("\noutside loop\n"):

output: 1 2 34 7 8 9 10
outside loop

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

if (i==5]| |i==6)

continue;

printf("%d ",1i);
}

printf ("\noutside loop\n");

putput: 1. 2 3 4 7 8 9 10
outside loop

Comma Operator: comma operator AKRTS UIF TWLP expression GFIANL CEFHY T & IS 2F |
@48 for loop €T initialization A increment WLT* GG expression T e FCACR | [5G @t )
operator JJA2A A QFIEF expression G2 fb14CS ifer |

(@D

for (i=0,3=10,k=0; i<j ; i++,j--)
{

kt+;

}

printf ("total time looped: %d\n",k):;

output:
total time looped: 5

IR GRS RS 1 (@O AT
if(i==3)

jEj+2, k4

fdear
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i=1, j=0; //9%% statement 4 931 HfHQ= initialize I |

e o 57 @7 @36 wfs wwesp Ty e =it $99 1 e @isE T @9 g @B g=,
AREATS! @ (AT N AT I (A4S |

Function (FI*I):

I G SCETDA T 70 AP @ ARG Gl 77 | A e B wifiy ef<eem g7 s7igie
RO 316 2iEN TXE (6F I (T FCH MIRRET 1TS2TIF TN (4TS A FF T4 1 @ (i @
R SYAE qFH TR 22T T 2B q O (6F IR | Q27 G767 w2l @F [foq srem e
(530 A VP | X Wil [ FHRA? el oqd @ 932 (FIC F1IE@ 1 @ GHEF TP AAL[AL Z0R T |
FiHe o T G2 (FC AR fo14Ce 27 11

SDRET:

T 20 B (A GI9Ts T g JAWE e I ACH | 7hal B (AN 9F q GIF T @ AR
96 | I @ main() declare 1 ¢ O Wy o7 T M 18 main() ¢ 9B FTXT 1 T g g
T A= 1 QetE 0 e 9

% fo1dl 8 Call 19 7w

FIR¥ A9 general form:

return_type function_name(typel parl,type2 par2,....typeN parN)
{

contents of function;

return ret_value;

}

typel parameterl,type2 parameter2,.... ,type_n parameter n 21 parameter_list.

@Gt return_type 0% FIHE0 @ O] return FACI ©OIF GGG | QAT BCER, return I e (AN @F
(@ TN 20O function call T TR T ST OIS (TS AT | function_name T2 @ TG @F I |
Tl 9T ANFAEE %G identifier declare I 7T ACe 21 identifier & @A 22y B2 @D
PN @9 parameter_list T2 @ (LA @ FFe i ATS W ©F list. Al 57 (0 @wr<vet fTwet i
TR (S I FIHCTH GIFHE AL |

char toupper (char ch)
{
Itich>="a" &k ch<="z")
ch=ch-'a'+'A'; //code for
//converting from upper case
//to lower case
return ch;
}
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toupper() T @3 T e @6 FNEFF M@ ©F uppercase @IS I | SAER FleHAHTS
function_name €% 7t FIEFCB char ch T parameter list. parameter IM JFF TS O parameter

ot A (7,7) M 1l 7o 1 @[3 powl(int base,int power) . e FE @ 936 ~FRINGE 1 @SB 2o @
S AT |

AT T T char 2 return_type. toupper TG G character A O SIARCEA character return
PN

P OF FICHT ABAG 20K return statement. @ COEET GF AL FILFD @ TR 20O call T TR
@1 SR return G 55 R R0 ST 18R FIXHGTS T4 return ch; GGG execute A ©249 ch
AT I @A (ATF FIHT call T TR, (I AT G2 code d execution 8 G (FIS AN |
return_type @9 ¢4 int float,double,char, [unsigned/signed specifier] 312 datatype SHY W41 I | oy g
T TR A BYA@ parameter (R 74 & FiHq g7 M8 Il a1 68 &9 ©fie] return & a1 3T
YRCTR FIHT GF return_type RO declare 1 24 void 1 IM (I FIHF G FF (I ©IGIGIZ? Segg 4l
=W ©@ (T X OF ©BI6IR7 void 41 B | return_type RO (T array 71 ¢© foraa =1 I =1

char toupper (char ch)

IE{chi>="a" && ch<= )
ch=ch- +VA ¢

return ch;
1
J

void main()
char c;

printf ("enter a lowercase character:");
scanf ("%c", &c) ;

printf ("equivalant uppercase:%c\n", toupper(c)):

}
toupper() G fGF=B T | & _toupper TR WM define T FIAT CB! T @ TN S=wl -1
JECR |

A (I 6T T ¥ header file declare T 71 AT LI & A &+ (FIF FIX declare w1 AW 1 58
T header file declare T4 2F SW@ @ AT & (FF T declare I I T | AW THAER (Al BTS
FIHT @ TN BIZCE _toupper (I toupper T error message (AT 711 8 IM #include<ctype.h> @l
I TG IS FIH @9 919 toupper (AT AT =11
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FIE main function S, [FEN G PN S fFLN (T PG @ AFE GT61 (AFS F T AW 1 (1A
T 0O @ FIKE Fe FACE recurrsion I 2 | 776! GO recurrsion I DA F79 1
T YOI (i @ o7l I 1 @0 28 main() function €3 ‘Vj:@/, QA 29 main() function 99 5 1
main function 93 S2@ TR CF@ TeRw R @FH Fea fCFaR FA9 29 AESO FW, GO
TG FICHT TCEE 41 =¥ @F main() function @ G @ @30, 9 A FIGEN T CFIE F41 IR
CTCHE @ FIAF0 main() function 93 217 fFAT A1 2 ©IF &N 134 qf declaration B main() function
a3 TR fored GIRGET( 5 ) MTe =1 @9 main() function 93 T5 G =il T =31 feos Swizawio
ol

#include<stdio.h>

int maximum(int x,int y)

return x>y?x:y;

!
¥

int minimum(int x,int y):;
char _toupper (char ch):;
int main()

char c;

int a,b;

printf ("enter a character:");

scanf ("%c",&cC) ;

printf ("enter two integer:"):;

scanf ("%$d %d", &a, &b) ;

printf ("uppercase character:%c\n", toupper(c)):;
printf ("max=%d min=%d\n",maximum(a,b) ,minimum(a,b)) ;

e

int minimum(int x,int y)
return x<y?x:y;

}

char toupper (char ch)

i
THAET THIRAAOCS GFD T main() function 93 "J:@/, aig 13fb T main() function € W foEe
I TR |

QI1F g6 Fiea forafe 9 e 20ve foafG 7 2950 1 ©F W4 (ATF FIBE IC TR return I |
return type (g ¥ ©IR THIGIRA fCFad FAMR int.

[BCERCETRIRR O

facebook /gmail/skype: - tanbir.cox Website (%):- http://tanbircox.blogspot.com



Want more Updates [:- http://facebook.com/tanbir.ebooks

#include<stdio.h>

int max of 3 num(int x,int y,int z)
int t;

t=xX>y?xX:1Vy;
t=t>z2t:2;

return t;
}

void main ()
int a,b,c,largest;

printf ("enter three integer:"):;
scanf ("%$d %d %d", &a, &b, &c) ;

largest=max of 3 num(a,b,c):;
printf ("maximum wvalue=%d\n", largest);

}

Tt TR (AlamGee el fodib integer value U ST FAOQ I8 (I9 T A6 P el 9w
IR (R ACAE (T SN FIHFG o1 FCq Fis FAco Al |
e @ “SE | F SN FIHF GF pass by value, pass by reference, recursion @ S T |

s fqes <f4s

GJF GG 6R (AT IR T | (1 IO F FC B ATT (o e (3 1

S1 QI @3f5 ¢l g @ cella=fs wa5(0) T%0 raE ©iesl 18 3G Fca e33R ©f &8N integer input
RCE“%d is prime” 9IS 91 T “%d is not prime show” 9 |

Q1 O G (el BT A g TA%E G e o 9 FEIR 2990 [ @32 ST lowercase WEHG @
MES |

© | ONF G0 el BT @ cAlamG w(0) EA7E @AR el e @ Fca 797 93 @ T integer input
O3 A9 fOfes 7 @i MRIE |

81 ¥ @M (e g @ calfarwfs w(0) 75 (= ST #1¥8 G ¢ ftd 93 @ integer input
ODME 90T T@IF8 show @ reverse order IRABEIES T 8¢y ToiifWr |

QIECF A (A FIHCHS pass by value, pass by reference, recurrsion.

Pass by value:
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Pass by value 20R (I G0 FISF qF M @ A G ANRAMGR RO A0 T4 2@ ©F o I @
TN 9T M (G& I 2W OW@ & (B8 BN @ Tl GF L2 (G& 20 | T I ARE @A (AF Fel
T TRRH ETAIT (T TP ©X & *FRIRGR 97 e Wl o8 AR |

[BCERCETRITRE O

finclude<stdio.h>

void double the value(int wval)

printf("inside the function,value of a:%d\n",val);
val=val¥*2;
printf("a has been doubled. a=%d\n",val):;

}

int main/()
IRt ag

printf ("enter an integer:");
scanf ("%4d", &a) ;

double the wvalue(a):;
printf ("returned from function and wvalue of a:%d\n",a):

return 0;
}
QT g A 0 T O, (I T QU I AN NG @F ST 8 FieH G Spifqae 72l
SRR A TS A | (TN G (T P 99 definition B STTP6T GFFN
int findmax(int a,int b,int ¢)
{
//internal code of function
}
G TG GIIT S G (PIC o1 2e1e
value= findmax(x,y,z);
O & TG GF A
->a A9 O] E x 99 9]
->b OF Offe] BT y UF Ofe]
->C 9 Ofie] B(F z 99 9]
@ PRI it SEe F4 20 oS (1R PRI assigned 2 1
G SINE SWRRAD A s Ff | SHizdwites T @ FRIRGE e RETE sqa a @3 e A
TR | | T 97 0 @ B TIRE BEE (T8 TR (6 SN & FIHT «@F NB P | O3
49 main() function @ (TS TR O a 3 Ofie] RO FIAT G ST T (@ G oo ©iF AFCR |
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TR <4 oW EIOR@ (TNRICe & FIiHaTe qF &) SRl tod! =7 | T o g7 o S I AAifoE
foPs @ (T IiRaTe g7 T Trgge TR O & OIS 97 OBl argument RO #IFT =3 1 O T @3
(ST 97 0 (@ FIHGIE @F AN T@d I =, & GG 9F Al @@ @ @ argument receive
Y (12 GRIGIE assign T | ©I2 T TG @ (FI FRGISA G A TRET F1 TR, ©ITL TR FiHAIA
97 O] ©IE 70, 8 main() function 9 WK SEARS HGTE O TR (@ AGTeq 27 91 1 G
49 main() function @ IS AT, O main() function 99 HGIH G O @ 27TSq 71 AW 1 1

Pass by reference:

Pass by reference (IIIF &« WINIMA Pointer 3=CF Gl AT TS | Pointer e @Il [Kifre #ita
(A3 1 Q47 SYG O QIR 79 1 O A 2 pass by reference @ TwRAAD $FOId TS ARG A
Pointer variable 2@ (T a1 SHHGIA T (FH SIEF #IfHECS “CITST @A & AR |

Pointer variable declare =14 fras

datatype *variable_name;

datatype ¥ pointer variable 6 (¥ integer @3 (INEl EE*F A4, T double @I (TN G AR
ol

pointer variable < ‘7]:@/ (*) asterix 5% @ #CaA |

Q! (ol Wi fOrFAE 911 (AN @ pointer variable IR AR SfifHAe 2CS FRO! S=TmI |

@AN3 oA FAF A7 O (IS TN wy¥N@ ifiads «F % T2l 27 ©@ ©f memory adderss 7 ¢ 1
w7 A * T eI qF T fo1dl 2 O ©f & IR @EEE GF o e e

7 (2 ¢ O FEI «3R A I WSHAG (WA pointer TIF &A1 (AT AR |

woid main()

{

int u=3,v:

int *pu;
int *pv;

}
T4, %X specifier T RFCGOCA @ (FIF SRAIA qF N AR | (WRIF (I GGH FLFTS @HITCHHHEA
Q@ ARG 2 1 SRR (lehd Wiet s «F ¢FE u,*pu,v,*pv @ T AW (3) 1 &u,pu AT JF NG, AR
v,pv&aF W A, FG ©f vl Siewl FIE0IE Qv vl 20S STt (GTE! @ & 20 ©f 105w )
| (97 o7 793 3@
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T A 2R AJRAMNGR RETE @F Sifiada 97 e = 71 63 & FifHaga @3 @rwat
T AT = | T T T @7 T @ GIfF9as a9 T 2Afqas Fa1 2 @ A8 96! main() function
«q T35 QeI S9e e A |

void double the value(int *wval)

printf("inside the function,value of a:%d\n",*val);
*val=(*val) *2;
printf("a has been doubled. a=%d\n",*val);

}
int main()
int a;

printf ("enter an integer:");
scanf ("%d", &a) ;

double the wvalue(&a);
printf ("returned from function and value of a:%d\n",a):;

return 0;

!
| 3

TN MBS GG G (FITEE SO AR | T TN O N G ARTST 2 O main()
function €8 IGT ATF | FILAT F6T FAF TN (VR QTGHA AT =0T (736 == pass by reference. ****
ARAIROE R I @9 array *91 F91 27 ©1 ©f pass by reference 2| @ANFE SN I (FI HICIBIF
G A I O & WIEFF &9 value change 9T © main() function 98 (b& T |

Tl 9T SCENBAR recursion BRI B 1 recursion MR I AKE @3B 7o B8 F99 1 I& @ 73 |
TP FANLASTA (TS QLIA 5 P |

o BT (e (TS AWM THF® 2, O3 SN $8 AT 20R 0 WA I | W 96 I | A TOINS,
wfewe e 7 fHw

Qe 4ot 57 SRS i

(PN TR 1B | S T AR F2ACS Ol SR | S SN 5 qF ©fe @l [ [ S
FEK I ©f 2 Recursion.

Recursion &2

Y (P GG TG @F T4 0L & FIHAFOIT ART e 311 7 J0F A (Pl =i S 57 i
TR, O @ YA FACE recursion G2 & FLAHBIE recursive function I 27 1 (ANAT T (F(@ recursion
AT I (FTC S (FB @ AZS I (O | recursion TME HTH O O GG FACS G AGF AT THITS
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ARG TP P 2P | =G ol @5 g AN recursion @ WL I IR ©f OIS (IR0 (G901
RGN

Recursion U3 ©HIZANS

GJF SNl recursive function 47 AT RACG! F99 | WAMIGH 07 A7a [Fg6!1 <51 Ate oFT T2
factorial FTF (S AT | QLT GFAR TTHL FAMR TF FRAF factorial T 1 (AF & THER 2@ 7e
AR @ |

n! = 1%2%3%4* _ *n

31=1%2"3 =6

50 = 1*2*3%4%5 = 120

exception: 0! = 1

QI (P TFE @9 factorial ([T FAK G AN loop IR FCA (I FACS A1 |

N3

for( i=res=1 ; i<=n ; i++ )

res=res*i;

printf(” factorial of %d : %d\n” , n, res );

ToRd (Iefb M @El n @9 factorial (& FaCe e |

«¥ for loop 9% (FTEH! SN recursion € LGN FACS #f1fd | TCHAY, WA G (I TARIADG FA(R O LTO
recursion (IRIF &= | G2 (AT (AT TS N BCS A recursion € & W&FH | recursion € ARG WP
(TS AT (AT A |
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#include<stdio.h>

long factorial (long n)

{
if(n==0) return 1; //"0! = 1" 1f condition 1s for
return n*factorial(n-1); '/recursive
}
int main()
{
long n;
printf ("enter a number:");
scanf ("%d", &n) ;
printf ("Factorial of %d: %d\n",n, factorial(n)):
return 0;
}

QU (F T T FE1 T, O (T (AF I Q1 AR 1A (AF FAIAE G2 T T @ BT I |
SR @ T AT IS 17 (A ARG F G TR /& DT 1 A recursion @ (TG €F2 FIE
2 feee IRF 4 27, ©i2 T I 8y depth @ (T ATF |

7 2f}fbre Totag THiRal [FOE execute 2R O (ARG 2o |
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inpuc:$S

main()
{

princf ("Fac....",n, factorial(n));

} entering

nt factorxial(s)
{

if (5==0) return 1; (false)

how return S5*factorial(4): fact (S)=(S*4=3*2*1~1)
value

are

:ﬁ" int factorial (4)

{
if(4==0) xeturn 1i; (false)
return 4¢*facteorial(3):; fact.(4)=(4%3+2+*1*1)

} "
int factorial(3)

{
if (3==0) xyeturn 1; (false)
recturn 3~factQrial(2); fact.(3)=(3*2*1iv1)

int factorial(2)
{

if(2==0) recurn 1i; (false)

return 2+factorial(l); fact. (2)=(2%1v1)
} ’

int factorial(li)

{

if (1==0) return 1; (false)
return rt«yrialw): fact. (1)=1*1

}
int factorial(0)
{

if(0==0) return 1;//true
//zeturn from here, no other
//line will execute in this
//function

T4 (AN depth @ (S @TS 0(zero) 7 &) GIAFEE 2R I @ FIHT G IS FICH o7
2GR ©f @ (ACF return I AL (A T I R GG 6@ ST |

@31 recursion apply I SEH0 2N I | WA @6 THE 39906 @ 1 (AT @ ¥R @ &5 F99
AR G T (I PE9 |
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#include<stdio.h>

int recursion(int n)
{
int sum=0;
if(n==1) sum=1;
else sum=n+recursion(n-1);
printf("%d ",n);
return sum;

int main()

int n, sum;

printf ("enter a number:"):;

scanf ("$d", &n) ;

printf ("number sequentially from 1 to n\n"):;
sum=recursion(n) ;

printf ("\nsum: %d\n",sum);

return 0O;

}
QAR T 4T T TARRen (oI Fie FA0z JITS AEE, 5F GTend @bte depth @ fiw fFe w1

AR O KO HAE |
AEF0 SAIRFs S | WAl (&9 82 99 reverse FAEA &I loop B @fb recursion W@ T2cs F41 I
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#include<stdio.h>

void reverse(int pos,char str[])
{
if (str[pos]=="'\0') return;
else
reverse (pos+l, str) ;
printf ("$c",str[pos]

}

int main()

{

char str[100];

printf ("enter a string:");

scanf ("%s", str) ;

printf ("reverse of the string:"):;
reverse(0,str);//string starts from index
printf ("\n"):;

return 0;
}
GEB STNYN T & A5 0! 26 I depth @ (TS TS “\o’ Al null character #I1tq ©4 return FIK
T 6 FC FCBE (2D 0 1 @9 Ol et PRefbe frent wela ¢ o =
recursion IR FCH AT GACTH QY7 AS A1 I 1 [feq algorithm @8 sorting, searching Aghe
¢ recursion G [P IR | G W ITS recursion I CFCE T TB ©F MR (5351 TR 1 Koy
algorithm M@ *FISICS AT FACE ARDS recursion G 47 |
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T3 B’

?

01 /*

02 USER: zobayer

03 TASK:
04 */

05

06 #include
07 #include

#include
08
<cmath>

09 #include
10 #include
11 #include
12 #include
13 #include
14 #include
15 #include
16 #include
17 #include

#include
18
<set>

19 #include
20 #include
21 #include

22 #include

<cassert>

<cctype>

<cstdio>
<cstdlib>
<cstring>
<iostream>
<sstream>
<iomanip>
<string>
<vector>

<list>

<map>
<stack>
<queue>

<algorithm>
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23 #include <iterator>

24 #include <utility>

25 using namespace std;

26

27 template< class T > T _abs(T n) { return (n <0 ? -n : n); }

28 template< class T > T _max(T a, T b) { return (!(a <b) ? a: b); }

29 template< class T > T _min(T a, Tb) { return (a<b ? a:b); }

30 template< class T > T sq(T x) { return x * x; }

31 template< class T > T gcd(T a, T b) { return (b != 0 ? gcd<T>(b, a%b) : a); }
32 template< class T > T lem(T a, T b) { return (a / gcd<T>(a, b) * b); }
33 template< class T > bool inside(T a, T b, T ¢) { return a<=b && b<=c; }
34 template< class T > void setmax(T &a, T b) {if(a <b) a =b;}

35 template< class T > void setmin(T &a, T b) { if(b < a) a = b; }

36

37 #define MP(x, y) make_pair(x, y)

38 #define REV(s, e) reverse(s, e)

39 #define SET(p) memset(p, -1, sizeof(p))

40 #define CLR(p) memset(p, 0, sizeof(p))

41 #define MEM(p, v) memset(p, v, sizeof(p))

42 #define CPY(d, s) memcpy(d, s, sizeof(s))

43 #define READ(f) freopen(f, "r", stdin)

44 #define WRITE(f) freopen(f, "w", stdout)

45 #define ALL(c) c.begin(), c.end()

46 #define SIZE(c) (int)c.size()

47 #define PB(x) push_back(x)

48 #define ff first

49 #define ss second
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50 #define 164 long long

51 #define 1d long double
52 #define pii pair< int, int >

53 #define psi pair< string, int >

54
55 const double EPS = 1e-9;:
56 const double BIG = 1e19;

57 const int INF = 0x7f7{7{7f;

58

59 int main() {

60 //READ("in.txt");
61 //WRITE("out.txt");
62 return O;

63}

T fqulg

?

01 /*

02 In gcc/g++ fread_unlocked() is even faster

03 You can make in non-object-oriented to make faster
04 In contest, who cares dynamic allocation?

05 */

06

07 struct FastRead {

08 char *buff, *ptr;
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09

10

11

12

13

14

15

16

17

18

19

20

21
22

23

24 };

FastRead(int size) {
buff = new charf[size];
ptr = buff;
fread(buff, size, 1, stdin);
}
~FastRead() {
delete[] buff;
}

int nextInt()

int ret = 0;

while(*ptr < '0' || *ptr > '9") ptr++;
do { ret = ret * 10 + *ptr++ - '0";

} while(*ptr >= '0' && *ptr <= '9');

return ret;

5i? (fafrg B)

01 /*

02 Basic trie

03 all operation has complexity O(length)

04 MAX is number of different items

05 */
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06

07 struct trie {

08 trie *next[MAX+1];

09 trie() { for(int i=0; i<=MAX; i++) next[i] = NULL; }
10}

11

12 void insert(trie *root, int *seq, int len) {

13 trie *curr = root;

14 for(int i = 0; i < len; i++) {

15 if(lcurr->next[seq[i]]) curr->next[seq[i]] = new trie;
16 curr = curr->next[seq[i]];
17}

18 if(!curr->next[MAX]) curr->next[MAX] = new trie;
19}

20

21 bool found(trie *root, int *seq, int len) {

22 trie *curr = root;

23 for(int i = 0; i < len; i++) {

24 if(lcurr->next[seq[i]]) return false;
25 curr = curr->next[seq[i]];
26}

27  if(lcurr->next[MAX]) return false;
28 return true;

29}

e @3 s (C-o)

01 /*
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02 Finds alphabetlcally first representation of a cyclic string in O(length)

03 It concatenates the string with itself,

04 Array must be at least double the maximum size.

05 After use, it reverts the string to original one.

06 */

07

08 inline int minimumExpression(char *s) {

09 int i, j, k, len = strlen(s);

10 memcpy(&sllen], s, len);

11 len<<=1,i=0,j=1,k=0;

12 while(i + k < len && j + k < len) {

13 if(s[i+k] == s[j+k]) k++;

14 else if(s[i+k] > s[j+k]) { i = i+k+1; if(i <=j) i = j+1; k = 0; }
15 else if(s[i+k] < s[j+k]) {j = j+k+1; if(j <= i) j = i+1; k = 0; }
16}

17  str[len>>1] = 0;

18 return min(j, j);

19}

e i

?

01 /*

02 The first one is for K = 2 and the second one is general.

03 Note: first function returns 1 based index while second one is 0 based.
04 */

05

06 int f(int n) {
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07 if(n == 1) return 1;

08 return (f((n-(n&1))>>1)<<1) + ((n&1)?1:-1);

09}

10

11 int f(int n, int k) {

12 if(n == 1) return 0;

13 return (f(n-1, k) + k)%n;

14}

JIACSH Qe (AR Fjle)

?

01 /*

02 ConvexHull : Graham's Scan O(n lg n), integer implementation

03 P[]: holds all the points, C[]: holds points on the hull

04 np: number of points in P[], nc: number of points in C[]

05 to handle duplicate, call makeUnique() before calling convexHull()
06 call convexHull() if you have np >= 3

07 to remove co-linear points on hull, call compress() after convexHull()
08 */

09

10 point P[MAX], C[MAX], Po;

11

12 inline int triArea2(const point &a, const point &b, const point &c) {
13 return (a.x*(b.y-c.y) + b.x*(c.y-ay) + c.x*(a.y-b.y));

14}

15

16 inline int sqDist(const point &a, const point &b) {
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17  return ((a.x-b.x)*(a.x-b.x) + (a.y-b.y)*(a.y-b.y));
18}

19

20 inline bool comp(const point &a, const point &b) {
21 int d = triArea2(PO, a, b);

22 if(d < 0) return false;

23 if(!d && sqDist(P0, a) > sqDist(P0, b)) return false;
24 return true;

25}

26

27 inline bool normal(const point &a, const point &b) {
28 return ((a.x==b.x) ? a.y < b.y : a.x < b.x);

29}

30

31 inline bool issame(const point &a, const point &b) {
32 return (a.x == b.x && a.y == b.y);

33}

34

inline void makeUnique(int &np)

{
36  sort(&P[0], &P[np], normal);

35

37 np = unique(&P[0], &P[np], issame) - P;
38}

39

40 void convexHull(int &np, int &nc) {

41 int i, j, pos = 0;

42 for(i = 1; i < np; i++)
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43 if(P[i].y<P[pos].y || (P[i].y==P[pos].y && P[i].x<P[pos].x))
44 pos = i;

45  swap(P[0], P[pos]);

46 PO = P[0];

47  sort(&P[1], &P[np], comp);

48 for(i = 0; i < 3; i++) C[i] = P[i];

49 for(i =j = 3; i < np; i++) {

50 while(triArea2(C[j-2], C[j-1], P[i]) < 0) j--;

51 C[j++] = Pli];

52}

53 nc =j;
54}

55

56 void compress(int &nc) {

57 int1i,j, d;

58 C|[nc] = C[o];

59  for(izj=1; i < nc; i++) {

60 d = triArea2(C[j-1], C[i], C[i+1]);

61 if(d || (\d && issame(C[j-1], C[i+1]))) C[j++] = C[i];

62 }
63 nc =j;
64 }

AT 3 PACSH Afrls

?

01 /*

02 C[] array of points of convex polygon in ccw order,
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03 nc number of points in C, p target points.

04 returns true if p is inside C (including edge) or false otherwise.
05 complexity O(lg n)

06 */

07

08 inline bool inConvexPoly(point *C, int nc, const point &p) {
09 intst=1, en =nc - 1, mid;

10 while(en - st > 1) {

11 mid = (st + en)>>1;

12 if(triArea2(C[0], C[mid], p) < 0) en = mid;

13 else st = mid;

14 }

15  if(triArea2(C[0], C[st], p) < 0) return false;

16 if(triArea2(C[st], C[en], p) < 0) return false;

17  if(triArea2(C[en], C[0], p) < 0) return false;

18 return true,

19}

s @fs= (2p)

?

01 /*

02 P[] holds the points, must be either in cw or ccw
03 function returns double of the area.

04 */

05

06 inline int dArea(int np) {

07 int area = 0;
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08 for(int i = 0; i < np; i++) {

09 area += pli]lx*pli+1].y - pli].y*pli+1].x;

10 }

11 return abs(area);

12}

5efE FIAFDC FEANED (GIE)

02 SCC (Tarjan) in O(Jv| + |e|)

03 Input:

04 G[] is a input directed graph with n nodes in range [1,n]

05 Output:

06 Component[i] holds the component id to which node i belongs
07 components: total number of components in the graph

08 */

09

10 int Stack[MAX], top;

11 int Index{MAX], Lowlink[ MAX], Onstack[MAX];

12 int Component[MAX];
13 int idx, components;
14 vector< int > GIMAX];
15

16 void tarjan(int u) {
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17 int v, i

18 Index[u] = Lowlink[u] = idx++;

19  Stack[top++] = u;

20 Onstack[u] = 1;

21 for(i = 0; i < SZ(G[u]); i++) {

22 v = Glu][i];

23 if(Index[v]==-1) {

24 tarjan(v);
25 Lowlink[u] = min(Lowlink[u], Lowlink[v]);
26 }

27 else if(Onstack[v]) Lowlink[u] = min(Lowlink[u], Index[v]);
28}

29 if(Lowlink[u] == Index[u]) {

30 components++;

31 do {

32 v = Stack[--top];

33 Onstack[v] = 0;

34 Component[v] = components;

35 } while(u = v);

36}

37}

38

39 void findSCC(int n) {

40 components = top = idx = 0;

41 SET(Index); CLR(Onstack); MEM(Lowlink, 0x3f);
42 for(int i = 1; i <= n; i++) if(Index[i]==-1) tarjan(i);

43}
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N4 ‘

?

01 /*

02 G[][]: undirected connected graph

03 cut[v] is true if node v is an articulation point / cut-vertex
04 */

05

06 vector< int > G[MAX];

07 int fup[MAX], tin[MAX], used[MAX], cut{MAX], dfstime;
08

09 void dfs(int u, int par = -1) {

10 int i, v, child = 0;

11  used[u] = 1;

12 tin[u] = fup[u] = ++dfstime;

13 for(i = 0; i < G[u].size(); i++) {

14 v = Glu][i];

15 if(v == par) continue;

16 if(used[v]) fup[u] = min(fup[u], tin[v]);

17 else {

18 child++;

19 dfs(v, u);

20 fup[u] = min(fup[u], fup[v]);
21 if(fup[v] >= tin[u]) cut[u] = 1;
22 }

23}

24 if(par == -1) cut[u] = child > 1;
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25}

?

01 /*

02 G[][]: undirected graph

03 finds all the bridges in a connected graph and
04 adds those edges to the Bridges[] vector

05 */

06

07 vector< int > G[MAX];

08 vector< pair< int, int > > Bridges;

09 int fup[MAX], tin[MAX], used[MAX], dfstime;
10

11 void dfs(int u, int par) {

12 inti, v;

13 used[u] = 1;

14 tin[u] = fup[u] = ++dfstime;

15 for(i = 0; i < G[u].size(); i++) {

16 v = Glu][i];

17 if(v == par) continue;

18 if(used[v]) fup[u] = min(fup[ul, tin[v]);

19 else {

20 dfs(v, u);

21 fup[u] = min(fup[u], fup[v]);

22 if(fup[v] > tin[u]) Bridges.push_back(make_pair(u, v));
23 }
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24}

25}

[
(5IE WS

?

01 /*

02 INPUT:

03 m: number of man, n: number of woman (must be at least as large as m)
04 L[i][]: the list of women in order of decreasing preference of man i

05 R[j][i]: the attractiveness of i to j.

06 OUTPUTS:

07 L2R[]: the mate of man i (always between 0 and n-1)

08 R2L[]: the mate of woman j (or -1 if single)

09 man priority

10*/

11

12 int m, n, LIMAXM][MAXW], RIMAXW][MAXM], L2R[MAXM], R2L[MAXW], p[MAXM];
13

14 void stableMarriage() {

15 int i, man, wom, hubby;

16  SET(R2L); CLR(p);

17  for(i = 0;i < m; i++ ) {

18 man = i;

19 while(man >= 0) {

20 while(true) {
21 wom = L[man][p[man]++];
22 if(R2L[wom] < 0 || Rlwom][man] > R[wom][R2L[wom]]) break;
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23 }

24 hubby = R2L[wom];

25 R2L[L2R[man] = wom] = man;
26 man = hubby;

27 }

28}

29}

T & (<)

?

01 /*

02 max flow (dinitz algorithm)

03 works on undirected graph

04 can have loops, multiple edges, cycles

05 */

06

07 int src, snk, nNode, nEdge;

08 int QIMAXN], fin[MAXN], prolMAXN], distftMAXN];
09 int flow[MAXE], cap[MAXE], next[MAXE], to[MAXE];
10

11 inline void init(int _src, int _snk, int _n) {

12 src = _src, snk = _snk, nNode = _n, nEdge = 0;
13 SET(fin);

14}

15

16 inline void add(int u, int v, int _cap) {

17 to[nEdge] = v, cap[nEdge] = _cap, flow[nEdge] = 0;
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18 next[nEdge] = fin[u], fin[u] = nEdge+~;

19 to[nEdge] = u, cap[nEdge] = _cap, flow[nEdge] = 0;
20 next[nEdge] = fin[v], fin[v] = nEdge++;

21}

22

23 bool bfs() {

24 int st, en, i, u, v;

25  SET(dist);

26 dist[src] = st = en = 0;

27 Qen++] = src;

28 while(st < en) {

29 u = Q[st++];

30 for(i=fin[u]; i>=0; i=next[i]) {

31 v = toli];

32 if(flowli] < capli] && dist[v]==-1) {
33 dist[v] = dist[u]+1;

34 Qlen++] = v;

35 }

36 }

37 }

38 return dist[snk]!=-1;

39}

40

41 int dfs(int u, int fl) {

42  if(u==snk) return fl;

43 for(int &e=pro[u], v, df; e>=0; e=next[e]) {

44 v = tole];

facebook /gmail/skype: - tanbir.cox Website (%):- http://tanbircox.blogspot.com



Want more Updates [:- http://facebook.com/tanbir.ebooks
45 if(flow[e] < caple] && dist[v]==dist[u]+1) {

46 df = dfs(v, min(cap[e]-flow[e], fl));
47 if(df>0) {

48 flowle] += df;

49 flow[eM] -= df;

50 return df;

51 }

52 }

53}

54 return 0;

55}

56

57164 dinitz() {

58 164 ret = 0;

59 int df;

60  while(bfs()) {

61 for(int i=1; i<=nNode; i++) pro[i] = fin[i];
62 while(true) {

63 df = dfs(src, INF);
64 if(df) ret += (i64)df;
65 else break;

66 }

67 }

68 return ret;

69 }

i 9% Iy Gt (R0 (o)
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01 /*

02 min cost flow (bellman ford)

03 works only on directed graphs

04 handles multiple edges, cycles, loops

05 */

06

07 int src, snk, nNode, nEdge;

08 int fin[MAXN], pre[MAXN], disttMAXN];

09 int cap[MAXE], costtMAXE], nextfMAXE], to[MAXE], from[MAXE];
10

11 inline void init(int _src, int _snk, int nodes) {

12 SET(fin);

13 nNode = nodes, nEdge = 0;

14 src = _src, snk = _snk;

15}

16

17 inline void addEdge(int u, int v, int _cap, int _cost) {

18 from[nEdge] = u, to[nEdge] = v, cap[nEdge] = _cap, cost[nEdge] = _cost;
19 next[nEdge] = fin[u], fin[u] = nEdge++;

20 from[nEdge] = v, to[nEdge] = u, cap[nEdge] = 0, cost[nEdge] = -(_cost);
21 next[nEdge] = fin[v], fin[v] = nEdge++;

22}

23

24 bool bellman() {

25 int iter, u, v, i;

26 bool flag =
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true;
27  MEM(dist, 0x7f);
28  SET(pre);
29 dist[src] = 0;
30 for(iter = 1; iter < nNode && flag; iter++) {
31 flag = false;

32 for(u = 0; u < nNode; u++) {

33 for(i = fin[u]; i >= 0; i = next[i]) {

34 v = toli;

35 if(capli] && dist[v] > dist[u] + cost[i]) {
36 dist[v] = dist[u] + cost[i];

37 pre[v] = i;

38 flag = true;

39 }

40 }

41 }

42}

43  return (dist[snk] < INF);

44}

45

46 int mcmf(int &fcost) {

47 int netflow, i, bot, u;

48 netflow = fcost = 0;

49  while(bellman()) {

50 bot = INF;

51 for(u = pre[snk]; u >= 0; u = pre[from[u]]) bot = min(bot, cap[u]);

52 for(u = pre[snk]; u >= 0; u = pre[from[u]]) {
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53 cap[u] -= bot;

54 cap[uM] += bot;

55 fcost += bot * cost[u];
56}

57 netflow += bot;
58 }
59 return netflow;

60 }

?

01 /*

(fC.a=.9%)

02 G[] is the left-side graph, must be bipartite

03 match(n): n is the number of nodes in left-side set

04 and returns the maximum possible matching.

05 Left[] anf Right[] ar assigned with corresponding matches

06 */

07

08 vector < int > G[MAX];

09 bool visited[MAX];

10 int Left{MAX], Right[MAX];
11

12 bool dfs(int u) {

13 if(visited[u]) return false;
14 visited[u] = true;

15 int len = G[u].size(), i, v;

16  for(i=0; i<len; i++) {
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17 v = Glu][i];
18 if(Right[v]==-1) {

19 Right[v] = u, Left[u] = v;
20 return true;

21 }

22}

23 for(i=0; i<len; i++) {
24 v = G[ulli];
25 if(dfs(Right[v])) {

26 Right[v] = u, Left[u] = v;
27 return true;

28 }

29 }

30 return false;
31}
32

int match(int n)

{

34 int i, ret = 0;

33

35 bool done;
36  SET(Left); SET(Right);

37 do {
38 done = true; CLR(visited);

39 for(i=0; i<n; i++) {

40 if(Left[i]==-1 && dfs(i)) {
41 done = false;
42 }
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43 }

44 } while(!done);
45 for(i=0; i<n; i++) ret += (Left[i]!=-1);
46 return ret;

47}

?

01 /*

02 n: number of nodes on left side, nodes are numbered 1 to n
03 m: number of nodes on right side, nodes are numbered n+1 to n+m
04 G = NIL[0] ? G1[G[1---n]] ? G2[G[n+1---n+m]]

05 */

06

07 bool bfs() {

08 inti, u, v, len;

09 queues< int > Q;

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

11 if(match[i]==NIL) {

12 distl[i] = 0;
13 Q.push(i);
14 }

15 else dist[i] = INF;

16 }

17  dist[NIL] = INF;

18  while(!Q.empty()) {

19 u = Qfront(); Q.pop();
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20 if(u!=NIL) {

21 len = G[u].size();

22 for(i=0; i<len; i++) {

23 v = Glu][i];

24 if(dist[match[v]]==INF) {

25 dist[match[v]] = dist[u] + 1;
26 Q.push(match[v]);

27 }

28 }

29}

30}

31 return (dist[NIL]!=INF);
32}

33

34 bool dfs(int u) {

35 inti, v, len;

36 if(ul=NIL) {

37 len = G[u].size();

38 for(i=0; i<len; i++) {

39 v = G[ul[il;

40 if(dist[match[v]]==dist[u]+1) {
41 if(dfs(match[v])) {

42 match[v] = u;

43 match[u] = v;

44 return true;

45 }

46 }
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47

48

49

50

51

52}

53

}
dist[u] = INF;

return false;

}

return true;

54 int hopcroft_karp() {

55
56

57

58

59
60

61

62}

int matching = 0, i;
CLR(match);
while(bfs())
for(i=1; i<=n; i++)
if(match[i]==NIL && dfs(i))
matching++;

return matching;

e @16

?

01 /*

02 disjoint set data-structure

03 implements union by rank and path compression

04 */

05

06 struct DisjointSet {

07

int *root, *rank,
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08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

facebook /gmail/skype: - tanbir.cox

DisjointSet(int sz)

root = new int[sz+1];
rank = new int[sz+1];
n = sz;

}

~DisjointSet() {
delete[] root;
delete[] rank;

}

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

root[i] = i;

rankl[i] = 0;

}

int find(int u) {
if(u != root[u]) root[u] = find(root[u]);
return root[u];

}

void merge(int u, int v) {
int pu = find(u);
int pv = find(v);
if(rank[pu] > rank[pv]) root[pv] = pu;
else root[pu] = pv;
if(rank[pu]==rank[pv]) rank[pv]++
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34};

©I<E P

?

01 /*

02 M > N and should be close, better both be primes.
03 M should be as much large as possible, not exceeding array size.
04 HKEY is the Hash function, change it if necessary.
05 */

06

07 #define NIL -1

08 #define M 1021

09 #define N 1019

10 #define HKEY(x,i) ((x)%M+(i)*(1+(x)%N))%M

11

12 int a[M+1];

13

14 inline int hash(int key) {

15 inti=0, j;

16 do {

17 j = HKEY(key, i);

18 if(a[j]==NIL) { a[j] = key; return j; }

19 i++;

20 } while(i < M);

21 return -1;

22}

23
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24 inline int find(int key) {

25 inti=0,j;

26 do {

27 j = HKEY(key, i);

28 if(a[j]==key) return j;

29 i++;

30 } while(a[j]!=NIL && i < M);
31 return -1;

32}

C++ STL :: vector

T SR AARE Rexwei #ifafoe, @3 SR Y72 f2oF G061 TR GREbIN 26 S | (e
Y O 3R (WA T WFe) | 758 798 i I, 71 @9 @ I 2@ ... SRS
eI SO e We M AT +1eee 27, [eeaes 749 51 wicss e wipfe
JOIRCY 2R FHE TEFE T | I, WIF GFAF [CFAF FAE 013 C++ @ ©F K
(R0-IC 1 T 1 A QIR (9FCEA SAO |

(OFAE FET (TS 2T GF0! TRAINE WIS, REFIE T© (@OIF AI2S A ST I | WK
G TS W6 TR @92 Teefwe ARG I Sl I |

oI AT FAEI?
(S34 C++ STL UF TG FCH3F F7 | T GBI AFH! GNCG FF, IF FIAE GBITF A
(BC2TER AT FRCEE JIZA IR AR | O AR AT TS BTG (FCH vector TAFT FAl8

?

1 #include <vector>

2 using namespace std;
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7 HRE IS T (939 [CFICA*A, ET618 FRF FRAFOIR 1 IR, R FF 612 28 vector
< type > Var; 99 type 20O “ItA (@ (9 B2, O (I TTENR [GFETC B3, (BT FA
512, @7 BRIt | (939 [ TR MU Frofwete e ¢ 21

?
01 // constructing vectors
02 #include <iostream>

03 #include <vector>

04 using namespace std;
05

06 int main () {

// constructors used in the same order as described

07
above:
08 vector<int> first; // empty vector of ints
09 vector<int> second (4,100); // four ints with value 100

10  vector<int> third (second.begin(),second.end()); // iterating through second

11 vector<int> fourth (third); // a copy of third

12

13 // the iterator constructor can also be used to construct from arrays:
14  int myints[] = {16,2,77,29};

15  vector<int> fifth (myints, myints + sizeof(myints) / sizeof(int) );

16

17 cout << "The contents of fifth are:":

18 for (unsigned i=0; i < fifth.size(); i++) cout << " " << fifth[i]; cout << end];
19

20 return O;

21}
(933 FOE A9 T [| 99 () QACAGEI G 2L (TS F1 Sowg
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01 #include <iostream>

02 #include <vector>

03 using namespace std,;

04

05 int main () {

06 // use of [] and ()

07 vector<int> v1[100]; // creates an array of vectors, i.e. 100 vectors
08 vector<int> v2(100); // creates 1 vector of size 100

09

10 // creating a 2D array 100x2 where each element is a vector,

11 // so in total, it is a 3D structure, as vector itself is 1D

12 vector<int> v3[100][2];

13  return 0;

14}

ToET (FICC @I (Al (905, DIER AN (SFCEF WG (OfF FA00 A (4B (SFERT Thoy

QFB! GFR7 JI2E) | [F8 WRIThs (93 M MFBCIBTHT*I1 GIFoIA (ofd Tl IR, @A
AfSBT T2 BRINHS

?

01 #include <iostream>

02 #include <vector>

03 using namespace std;

04

05 int main () {
06 // multidimentional vector

07 vector< vector< int > > V2D;
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08 // the above is basically a vector where each element is a vector,
09 // we can also increase the level of nesting if needed.

10

11 // demonstrate a triangular structure..

12 vector< int > temp;

13 for(inti = 0;i < 10; i++) {

14 temp.clear();

15 for(int j = 0; j <= i; j++) {

16 temp.push_back(i+1);

17 }

18 V2D.push_back(temp);

19 }

20 return O;

21}

o, (o IR el Q0T (SFCER M IS0 (DFF ¥ FFEA, Felwe] 2D (OF | WAL Fal

JOACR, (SFF AF6! GG FH, ©IF, @ &I 6129 W@ bt I T 1 @9 B33 WAl
YT GFBT (SFF TS fIfF8 vector< queue > Vg;

(939 V2O SIFEPT 341 A, BBIHOCER AR, SCSHAL-GF AR | SOIHBCT AR I
fSfae® 90 T, (TF(AT I0IABT GF0! ST SFCTA 301A0F |

?

01 #include <iostream>
02 #include <vector>

03 using namespace std,;
04

05 int main () {

06 vector< vector< int > > V2D;
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07

08 // creating a 2D triangular structure
09 for(int i = 0; i < 10; i++) {

10 vector< int > temp;

11 for(int j = 0; j <= i; j++) {

12 temp.push_back(i);

13 }

14 V2D.push_back(temp);

15}

16

17 // using iterator

18 cout << "using iterator:\n";

19 vector< vector< int > > :: iterator outer;

20 vector< int > :: iterator inner;

21 for(outer = V2D.begin(); outer != V2D.end(); outer++) {

22 for(inner = outer->begin(); inner != outer->end(); inner++) {
23 cout << *inner << '

24 }

25 cout << "\n"

26}

27

28 // using index

29  cout << "\nusing indexes:\n";

30 for(unsigned i = 0; i < V2D.size(); i++) {

31 for(unsigned j = 0; j < V2D[i].size(); j++) {
32 cout << V2D[i][j] << "' ;

33 }
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34 cout << "\n";

35 }
36 return 0;

37}

TYATS (FC (SF(F 3610 JIZT I N, FIF ICBCHT I S AZG, AL AP C+
(PR “EHIET ofs AeTs o | 58 TBIE6ET 929 O @ Bifaiframrs, gae vz
) [FeIta A2 FACS A (T61 (FTCICS AHfeore 2o2) | A (AOR R G618 IR 1
To® | TR (FICC ST BIRCE SHICad T© I NCHI38 T4l A, @, V2D[i][j] = 100;
o W2 @2 SAfemHB N9 Yoo 2 AT |

LI, AP, AT, =i

QAR (FICOR AT ALE HGE MO (FFF e 2916 T 2R, Ol AT g I (101
M 6 712, push_back() FIHCTE AR (SFCEA <IT AP GAFT G061 NBEN WG Al
IR, A pop_back() M (SFET 1 (AF «F5! AIGT VS I WS AR | SO STL
CTHCHA O (OFAA size() W empty() TN Y2018 AZCSFGHE | N6 (FICC Q&= G2
(MR 2518

?

01 #include <iostream>

02 #include <vector>

03 using namespace std,;

04

05 int main () {

06 vector< int > simple;

07

08 for(inti=1;1< 10; i++) {
09 simple.push_back(i*100);

10 cout << "inserting: " << simple.back() << endl;

11 }
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12 cout << "o \n";
13

14  while(!simple.empty()) {

15 cout << "size: " << simple.size();

16 cout << " last element: " << simple.back() << endl;
17 simple.pop_back();

18}

19 cout << "vector empty\n";

20 return O;

21}

feTiew, T, e gae fote Ao oy <A

(OB HBG WOFF Il I IIPN [P (G 24 resize(), erase(), clear(), 9g W& clear()
OF YT T (@ (FIF I3 FIOW o3, 71 Wfeigee Bt o (7, T AZE o T
A | AT resize() T WA (SFFF ATE AfFTST T4 I 1 erase() 9 FI& & G5 A
Q0! (& TOfeTs T AR 1 erase() U9 Y36 FAWIG ©CR, erase(iterator pos), erase(iterator
first, iterator last), @<fi] &= SJIeTd ANCATH [Ofeis w1 I 1, ©iF 26164 ~Afer=ie s 29,
Q7 aSlw 490 (SFEA [first, last) €3 @ I WGV s g Mg 1| 7912 qreen, weefy
BHICAGA el AbIes QIR (AW IET ARCS TAH...

?
01 #include <iostream>
02 #include <vector>

03 using namespace std,;
04

05 int main () {

06 unsigned int i;

07 vector<unsigned int> myvector;

08 // set some values (from 1 to 10)

facebook /gmail/skype: - tanbir.cox Website (%):- http://tanbircox.blogspot.com


https://zobayer2009.wordpress.com/#about

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27}

g R QLI ToF 2Co 30, @8 resize() FIHIFG! (SFRAA ST GBS (Il SR 1
IES ©IF TG (5% FAW, T [$g QFTCTT WS 2[Bre #AItd, AR g el e Aecs
AT | [5G (DFCAT ART (5F FACET T H2G & NG I, IMe, GT61 TJCS! GF61 e (o
a1 | ©f3, resize() €9 #Ita push_back() T2 I (PCIF A2 AN I Al (&4, G
OIS (TR a2 7 FAE | @F, T I11, (9303 e sb Bt «2H, =ifs @161 fmmes
SN ¢o @1 O push_back() FACET (1 36 ©F AfGrt T4 I, FAC ¢ ©F #Aferata (W
30T o) | OF3 OIF TMW R (@ FA3E FAOW, SRS (3 O @ T T 3O (S 24 FACO! |
ALTT® clear() 99 SEBIRCEG A resize() I T I, ©@ G A push_back() T2

for (i=1; i<=10; i++) myvector.push_back(i);

// erase the 6th element

myvector.erase (myvector.begin()+5);

// erase the first 3 elements:

myvector.erase (myvector.begin(),myvector.begin()+3);
cout << "myvector contains:";

for (i=0; i<myvector.size(); i++)

cout << << myvector[i];

cout << endl;

// clear all

myvector.clear();

cout << "size: " << myvector.size() << endl;

// resize and then check size
myvector.resize(10);
cout << "size: " << myvector.size() << endl;

return 0;

1 9413 o | g (Fres
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01 #include <iostream>

02 #include <vector>

03 using namespace std,;

04

05 int main () {

06

07

08

09

10

11

12

13

14

15

16

17

18}

int n, a;
vector< int > v;
while(cin >> n) {
v.resize(n);
for(a = 0; a < n; a++) {
cin >> v[al;
}
for(a = 0; a < n; a++) {

cout << v[a] << endl;

}

return 0;

erase() 99 AT AFb! I AR, ©f 7, 47 INcAfFH fofamm, ©F qrew 3996 @iw fefade
G (93 HRUENST 11 x.clear() 4 W x.erase(x.begin(), x.end()) G2 | ©IZ (FE Y7
@™ clear I THIE O |

[ = ¢ \ -
TACR (FTOITETS AR T (3R begin() S end() TN 96 FI | @1 T G0N (DFCHA

WF AT (AITTF 20ICA6F [AO FCT | TG ACS TE, STL UF @ (I (THF2 AF6! I T Tl
I, O 2, QA (@& RN Fa1 27 [first, last) WCA, OIF M last B FTFHCT 11 GFE OF
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<P _7...
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01 #include <iostream>

02 #include <vector>

03 using namespace std,;

04

05 const int MAX = 100;

06 typedef pair< int, int > Edge; // to, weight

07

08 int main () {

09 intn,e i j,u v, w

10 vector< Edge > G[MAX]; // adjacency list for MAX vertices
11  while(cin >> n >> e) {

12 // n nodes in range [0,n), e edges

13 for(i = 0; i < n; i++) Gli].clear(); // forget previous info

14 for(i = 0; i < e; i++) {

15 // directed edge from u to v with cost w
16 cin >> u >> v >> w;

17 Glu].push_back(Edge(v, w));

18 }

19 // now show the
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graph
20 for(i = 0; i < n; i++) {
21 cout << "Degree of " << i << ": " << G[i].size() << end];
22 cout << "Adjacents:\n";
23 for(j = 0; j < (int)G[il.size(); j++) {
24 cout << ' ' << G[i][j].first << "(" << G[i][j].second << ")\n";
25 }
26 cout << endl;
27 }
28 '}

29 return 0;

30}
CRRICEIE:

(SFCHAA FIACT FI& SIS A& 2 I, O (93 [Fgo! @ & (@7 s (7201 [
GFHNIZCETH %W T ©Ird &) 61 Y 61 Nenq g 11
fCt62e™i3 http://www.cplusplus.com/reference/stl/vector/
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e =16t R I TR |
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SRS (20 SIF B! SCA O I S | Al &, 14+ @ f5g faifsibe it 5129
Tz 11 WitR, AW TATE W= Y7 &2 [fon weiic=e bercs +ifq, g Wl M @
FFNA TG BRI IR WNAR (F AT (FACS AT | (@, W T4 IS ANCF GF6! 2D
feites fog AT GO FACO A | ®Y int BIRCAN ICH MCA BT (N2 A6 (& THIRACe
[ | 8 T QTFN GIO! ©I! 512 AFT! ‘point” A, A 4l (x, y) AFIE (&FI-SACC6
TS ATl B @ (IR GG 2 WA =R, @ (AL BI85 JCsl THT B3
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@ TS “Alte, o9 B+ GBS Oia fefe a@fica fea ¢tz 1 e el 51 o
G ©IGT BIECo SbIA Sbele Jc e 2I1ea |

58, oy 27, OB FCH9 (AN 97 Ty FO0! J2BE?

GRIERE

BB (AN -Q ALETO3 Y7 FACAH TI6T BIZ TS 2 1 1 GIRC @ e 7 o
o e @IS @9, g2 ML AR, 9F0! ATFT q& & EOF 0o 204, A GG
HCCTR &) (FI-MCCAG A IS FACO 7R, FICA I (M IR g (G- &y oy 7w
TS 21, WA GFAw Tt ifen @IEiime fofers 15 At AP F40e @ 1 AGITS O] (F@
cATE I S (A TIBBIRS IS TR, (FI AR FIR ©Ite ©F T g 70 78 2 |
@, 69 A6 (Mg

GINCE AFAW 2D AD AFE, ANCE CIE AG FACS 2(J | AL, S BIRCER ATl GIFHIA
JICe s

)
1 struct point { int x, y; } P[128];

g, P[] 2 AFB! 2TD BB WIH, A4 BT A6 FA© F | G (S (N3,
SGRISECE Q@mﬁiﬂgm‘w sort() (VCT M2 23... T8 e Wbl g© Foreoe =1, S,
sort() AF0T GNCYG T, A @ (I TIGIGIRET T IS T, T8 ©IF el ©oies
TIBIBIZCAE ©OReIf TIFITe 23 | &I “struct point’ Mt & TS B2, GBI ©F AR (T
PR IR IM T S T MR 1 OIF W AT sort() (F CIFCER B A, Ol AN A6
SORCEG AN FCR FiA fored IR e 2@ @ =ifs oiiee i 518 1 ©i9 @RIt std::pair
A 2T AT |

std::pair T&f 01 (o7 fwg2 I, &% 20! OfiF] (F G ICH AL, @ G 930! @ (&I
BIRIT 20 A, TS BIias s A | (1a FT6! [Tz 41 AT std <utility> =
(ROl |

?

1 #include <utility>

2 using namespace std;

pair PR (Gfpfees
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1 template <class T1, class T2> struct pair {

2 T1 first;

3 T2 second;

4 pair(): first(T1()), second(T2()) {}

5 pair(const T1 &x, const T2 &y): first(x), second(y) {}

6 template <class U, class V> pair(const pair<U, V> &p): first(p.first), second(p.second) {}

7%

E GG T 3 E, ©ImA T o I, (BT QF6! v @A &I
SIIPHAE BI3CAT ey fCer3 A I, I92 (T (I BIBCAT &) O GF6!1 270IH Cofd 1 T |
Bt MITe 20 @B (afB @Ml @S A |

pair @< ({4 251, 67 (GG 512, ©I2 STL algorithm G T @&l &y FLETOS pair
TS @IS S T (@I ARDT (ST BB FACC 71 @ SN A S0 sort() T
T3 B0, (7 WHCGF AW (R AT (NI, ©IF 217 37 51, ©F 99 o7 b, Goid e waf
PR FCE M | (AR GF &) [F32 700 20 1 |

[FOIR IR IE?

pair G PTe FACS BIRCT <utility> (O ITFE F41 T, W= (T (F STL (O IFHC
PACIR pair JIREE L ANGH I | W pair DI AT AAS (GG FA19 & <utility>
(TCIAE make_pair() T JIE 9 I | A pair-G7 ST WK 7 ARTGIGE I first
4 .second CEIT M SHICHA I A1 6 Q01 Twizgs (M1 2=

?

01 #include <iostream>
02 #include <string>

03 #include <utility>

04 using namespace std;
05

06 int main() {
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// simple

constructions
08 pair< int, int > px, py;
09 pair< int, int > p1(23, 43);
10 pair< int, int > p2 = pair< int, int >(234, 534);
11  px = pl,
12 py.first = p2.first * px.second, py.second = p2.second * px.first;

n n
7

13 cout << "py: (" << py.first << << py.second << ")\n";

14

15 // bit more complex

16  pair< pair< int, int >, pair< int, int > > p3;

17  p3 = pair< pair<int, int>, pair< int, int > > (px, py);

18  cout << "p3: ((";

19  cout << p3.first.first << ", " << p3.first.second << "), (";

nn
7

20 cout << p3.second.first << << p3.second.second << "))\n";

21

22 // using make_pair()

23 pair< double, pair< string, int > > p4;

24  p4 = make_pair(3.14159, make_pair("pi", 5) );

25 cout << "this is " << p4.second.first << ", value: " << p4.first;

26  cout << " precision: " << p4.second.second << " digits\n";

27 return 0;

28}

pair T SRGE @ @ FAB! I AW ©f 2&, TIee i first.second.second.first.... Q&
(b3 ferete ferce BRIe 2@ I 68 OFp IS I IS NS F@ (T W, @, 51
(RICE pair (F #define I (ST (RS

?
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01 #include <iostream>

02 using namespace std;

03

04 #define pii pair< int, int >

05 #define ppi pair< pii, int >

06 #define ff first

07 #define ss second

08

09 int main() {

10  ppi pl;

11 pii p2;

12 cin >> p2.ff >> p2.ss;

13 pl = ppi( p2, p2.ss * p2.ff );

14 cout << "entry: " << plffff << ", " << pl.ff.ss << endl;
15 cout << "product: " << pl.ss << endl;
16 return 0;

17 }

G STL FCHIACER ©Io! 5127 A8 pair I9F 1 AW 1 @, [7.9%.93, Spiersifqwe
A2 [FTCe YTl FIHIF AT 2O 2ACH, WA TRFIGE AT 2 AF0] G&(P
A2 s fFCre AT WP FACe 2| @hle Y FICH2 FAI AN

?

1 #include <queue>

2 using namespace std;

3

4 #define pii pair< int, int >

5 #define edge pair< int, pii >

6 // edge.first is weight, edge.second is a pair indicating endpoints
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7 queue< pii > Q;

8 priority_queue< edge, vector< edge >, greater< edge > > PQ;

G A STL WIS o, QTS AF06I A (AT FIC© 2(J ©f T3 BAFH SWizd« WIS
A IR FAJEHT (I FHIG A WA A 217 219 9361 > G929 900 2, (A9 AR effs
PC @ TAIRACT (¥IF .....greater< edge > >, QT (1 BT > GF AT GF6! = JIRA
91 R, 95! 58 CTWE G077 & 71 1 BT 71 e ST T FAREACTT WA 217 20

IR | FIEF Ple+ @ >> IR FELO! FATCIOER F6 P | OF @A IR A AR pair 28
FACE SC T B, T T IGIFOI FA2E FABIS (@ Ol | OB (&e A1l ©fe, &1
QIR (T IACS I NS (Tl P R |

ALFTSS STL AF BT FOISTIR GORCEANGL RN (TETF & @32 (RITHT <AMBT WGIFHIEA
*BZT A pair II2T 91 2 ACE | QRO std:map @ MR GF T pair IR T4 =7 |
(AR AqETNEHAICS Al oiF fErerwiie [aTars=t pair FF GI2F I 2 |

ol S I SR 20T O GOICE e @it [FgEE ol $9ed, Fiee Qo (v
TR (AR I AW Ol (G |

fa@if®e http://www.cplusplus.com/reference/std/utility/pair/

Categories: TIoT w, cerantse ﬁﬂw 1CH data structure, pair, programming, s;d

C++ STL :: priority_queue

aiifafe oo

TR TIBI-IGIFOER ( (LR Qe ATel, G261 Fe1 I I, [eaes I8 “(& I [P O
BIZCA 93 TIBI-GIFOIAG! SR YT FACS =, C++ STL &9 priority_queue, €G! AT AR
2 ©BI-SGoa ([TF=5e Wi f2e0) 1| 72w AT, 74 =1 @ 01 {§ ©H-GIeoE @
FRGE G (W 27) A _ovw @5 (79 27) Aot ey w00 A | o3, W ¥
GBI ToA1 TG (@, qF9E (@IS w13 ez Il (Oite, a3+ BIRt WBH BIRiF «F Fed
TR, SR (FTIFE ©F (AT SIt FAIBCTA HNC ATl T eq, w3 arf«fs fFC el Tom
12, T et QiTer AP 2 A, TWE AR O] [ 9hite 2@ |

Q3B YT ALER T4 AW, 9 AT (0F I @ (IO I 4T @@ T8 WS FA06T Wi-
GfFHES, ©F (5 f07F T© W01 G THI-0IF0E IRRE FCE AIE FF ANE G2 IS 41
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T, O (1R FISHIF A T2& FA (MG T2 SR priority_queue, queue € T© dBIe
Q0T SHICIHTR I, OFF W 291, (1 74 STL FC62A19 front(), push_back(), pop_back() «2
IFET (M3, ©IAACP priority_queue @ B FCORA NI I A1 AT | & @B
ARG FACS IR std <queue> (RAB! (A ITFT FACS (L3

?

1 #include <queue>

2 using namespace std;

FTGFHE

priority_queue (3% FEFOICI A A, IR &6 BT i 2ol TR Fea @9 GfTeG
IO ((RIG-IC A &) FAK G <queue> dF less<type_t> T I T | DI GBICF
I (P FCORAE @I vector (F TBFTE FCoaAF (20N TFRT FCF (ST I, AF 76
39 1 GSRCACTE (5N B2 =IOIe B! AT IR, GTCFCE oI feycerst ozt wrowiaifae
F IR FACO A3 < (T SOREIC I, AL QH/ AT Ferfaee 17 () & soRET
@1 9, N 291 IS 72, <queue> @ TR Al greater<type_t> FT G2 T 49
TREE Tl T | (A

?

01 // constructing priority queues

02 #include <iostream>

03 #include <queue>

04 using namespace std;

05

06 class mycomparison {

07 bool reverse;

08 public:

09 mycomparison(const bool& revparam=false) { reverse = revparam,; }
10 bool operator() (const int& lhs, const int&rhs) const {

11 if (reverse) return (lhs>rhs);
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12

13

14 };

15

else return (lhs<rhs);

}

16 int main () {

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34}

int myints[]= {10,60,50,20};

// default construction
priority_queue<int> first;

priority_queue<int> second (myints,myints+3);

// using greater<> to create min heap

priority_queues< int, vector<int>, greater<int> > third (myints,myints+3);

// using "mycomparison" comparison class

priority_queues< int, vector<int>, mycomparison > fourth;
typedef priority_queue<int,vector<int>mycomparison> mypq_type;
mypq_type fifth (mycomparison());

mypq_type sixth (mycomparison(true));

return 0;

Fafefbe et afeeda eees i, ke oS e a1 s F9rs |
o1, Ast, Bt

priority_queue €¥ AT (F SHFEM FAE &) © b1 FieHe TCHI2T =1 Wicr, push(), pop()
1E top(). FETS (@9 AT T FACS BIRCE push() FIHIFOT (2T FCo =7, top() o=
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JE FOCP [FBIH BCF, ©IF pop() G101 G (A fCRid 3¢ 1| wdiR top() F pop() €F@ WiIF
207 & extract_max() @ N9 &e79 & extract_min() [see: Introduction To Algorithms
- CLRS -- MIT Press] 99 1 3¢ | 6 Snzae (sl 248

?

01 // priority_queue::push/pop/top
02 #include <iostream>

03 #include <queue>

04 #include <ctime>

05 #include <cstdlib>

06 using namespace std,;

07

08 int main () {

09 priority_queue<int> mypgq;
10 srand(time(NULL));

11

12 cout << "Pushing some random values...\n";
13 for(int n, i = 0; i < 10; i++) {

14 n = rand();

15 cout << " "

< 1
16 mypq.push(n);
17}

18 cout << endl;

19

20 cout << "Popping out elements...\n";

21 while (Imypg.empty()) {

22 cout << << mypq.top();

23 mypd.pop();
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24 '}
25 cout << endl;

26 return O;

27}

FWBs push() snfmises, top() F3EI1B, T8 pop() =Toifmiv |

priority_queue 9% IS AfeTGIG Fowe @it 1, [FC ifer i GBI (536 T4 &y & B
Fie fEHIZT 41 W07, size() WE empty(). T (A top() S pop() TR FAK Ao
g2 [FC <ifer [Fa1 (5F F1 bR, ©F 7l 20 A9 G123 GFF (SAFIGE0 260 I | 94, [P «ife

a1 @Bl empty() (1T ML GF A1 TS, soze()==0 W@ 7| STL €T 37 IFCHIAR FI12
G A2 @i T3

?

01 // priority_queue :size/empty

02 #include <iostream>

03 #include <queue>

04 using namespace std;

05

06 int main () {

07 priority_queue<int> myints;

08 cout << "0. size: " << (int) myints.size() << endl,
09

10 for (int i=0; i<10; i++) myints.push(i);

11 cout << "1. size: " << (int) myints.size() << endl;
12

13 myints.pop();

14 cout << "2. size: " << (int) myints.size() << endl;

15
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16  while(!myints.empty()) myints.pop();

17  cout << "3. size: " << (int) myints.size() << endl;
18

19 return 0;

20}
Facaas T |

JiEAf7 f2el tofare, CrRIeeg! o fo epereifane -7 S 27, (GNCEb T 1A @ (@
TIGT B30 S 4T TS (FIC SAATTD I I |

fa@if®e http://www.cplusplus.com/reference/stl/priority_queue/

Categories: TIBI 3GIFI, (il BisTR :c++, data structure, priority queue, programming,
stl

C++ STL :: queue

I53:

ol WICE BT A, G2 FIFCIE 01 TG GIFHE 24 S, A SNl 3fe F6 3 F5
MEG (FIFO) | BT C++ STL @ T (@ 7S FTHIT FT 1 queue @ FHGTd e (Awe
TG AHGNE I W, T 30 F41 27 ©F [oide WF (A0F | ©fF, @ A STL FCo2TF
push_back() ®F pop_front() AT T ETete W [Fe AT 41 I, @4 list W
deque. =R queue 93 f&FD FCHEA 241 deque, W FZ I N (WA =W 1 stack €9 T©
queue 8 GBI SHICIHI FHA |

queue FIF FACS BIC std <queue> (TCIHO! (AIATH TAFE FACS A3

?

1 #include <queue>

2 using namespace std;

_Qﬁ@@‘r‘ .
N Q
qu“‘ & A

G FCORAE FIOW T queue I FLEA FIGIEA queue< type_t > myqueue; 92 0TS |
AR @A FCH2AF fCFE FE@E queue FAIBF T IR, @IS
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01 // constructing queues

02 #include <deque>

03 #include <list>

04 #include <queue>

05 using namespace std;

06

07 int main ()

08 {
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

deque< int > mydeck(3,100); // deque with 3 elements

list< int > mylist(2,200); // list with 2 elements

// implicit declaration
queues< int > first; // empty queue
queues< int > second(mydeck); // from a mydeck

queue< int > third(second); // from another queue

// explicit declaration

queues int, list< int > > fourth; // empty queue
queues< int, list< int > > fifth(mylist); // from mylist
queue< int, deque< int > > sixth; // empty queue

queue< int, deque< int > > seventh(mydeck); // from mydeck

// initialization with operator=

queue< int > eighth = first; // initialized with first
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26 return O;

27}
TN FHGBET AATT 5000, TR IFEoIEF B 97 6 |
o T Ao

queue 9 ©IGI 36 AT GAWE FAT GO R B (THF FoAT @R, push() &< pop() | push() €<
G 28 queue G (I QRTCIS 3G F41 ©1F pop() €@ TR queue GF AN (ATF (I
AfeTCrG (@9 @ ;1 (@3

?

//
queue::push/pop

01

02 #include <iostream>

03 #include <queue>

04 using namespace std,;

05

06 int main()

07 {

08 queues< int > Q;

09

10 // push 5 integers

11 for(int i=1; i<=5; i++) Q.push(i);
12

13 // pop 5 integers

14 // will be popped in the same order they were pushed
15 for( ; !Q.empty() ;)

16 {

17 cout << Q.front() << endl;

18 Q.pop();
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19 }

20

21 return O;

22}

FACAADE TG |

queue (© IS GTHETA & * B T 29 front() ©F back(); front() MW@ queue 97 TH

TS GTI 41 I, 9 back() T s 33015 a1 ARG (& NST T front()
back() @3 GfITTD (F IBITIC GG B AT NCFHR FA AW 1 (TX8

?
01 // queue:front/back
02 #include <iostream>
03 #include <queue>

04 using namespace std,;

05

06 int main ()

07 {

08 queue<int> myqueue;
09

10 myqueue.push(77);

11  myqueue.push(16);

12 cout << "myqueue.front() = " << myqueue.front() << endl,
13 cout << "myqueue.back() = " << myqueue.back() << endl;
14

15 // modify front element

16 myqueue.front() -= myqueue.back();
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17  cout << "myqueue.front() is now " << myqueue.front() << end];
18

19 // modify back element

20 myqueue.back() += myqueue.front();

21 cout << "myqueue.back() is now " << myqueue.back() << end];
22

23 return 0;

24}

FACAAGS FOID |

0 & «fer?

queue ¢ €3 E[{I\_'J/?P—\'J & TG SI0R (GT61 Sl AR size() FIRHACTH LN, &K empty()
T Bf boolean, queue Qe AFE true T, T A false; queue qife [F =, G061 (6F a1 =
empty() MC, L2 size() €T 5 o T GO M queue T 41, G12 (536 =1 ©fbR

I queue (S pop() FAF B WR*GE (M 00 T queue @ (FIH QTS @it 41, ©f 1
20 run-time error 2® AlGH | NG (FICT size() W empty() €T AT AT 2e18

?

01 // queue:size/empty

02 #include <iostream>

03 #include <queue>

04 using namespace std;

05

06 int main ()

07 {

08 queue<int> Q;

09

10 // just push some elements
11 for(int i = 0; i < 5; i++) Q.push(i*i);
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12

13 cout << "Queue has " << Q.size() << " elements" << endl;

14

15 Q.pop(); // not a good way, first check for Q.empty()

16

17 if(!Q.empty()) Q.pop(); // this is the porper way

18

19  while(!Q.empty()) Q.pop(); // pop all element

20

21 if(Q.size()==0) cout << "Q is empty" << endl; // not a good way
22 if(Q.empty()) cout << "Q is empty" << endl; // this is the proper way
23

24 return O;

25}
FacfaEfbs Fo5 |

FIFO 161 3Gbie f211ta, BFS Gremiie, fafew are @aaifiwe queue TIFCTG T4l = |

faifaes http://www.cplusplus.com/reference/stl/queue/

C++ STL :: stack

STL FTCHIARME NG FBIS FABER T TIbT SGIFHE 24 stack, GBI GF0! #PG 39 TG
SIEB (LIFO) ©IBT SGIFHI, MC 21 (F I (403 WP, O HI Wl S, (el IR @3
PEHIAIER CYNG @01 e ©IbT TG A GF/EE I 27 | WK STL @ stack ©iF {6
ZBIe(e ©IB1 3GIFHIA 2T 92 BCA STL €2 deque FCBIA, O BIBCH vector Al list @
A2 I @ACS AR | (@ 7 ICB2AR push_back() T pop_back() (N 2 BY HACAG 3¢q
(TSTACPE stack O FCOEAE T T I9RIT T4 AW 1 stack S GF0! SHIGHGI FA,
e, GBI tofd Al 2W @R THRART FCBIACHA CHITS (67 FIHEE QRIS GFER

wete e |
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stack JIIRIT FACS DIRCT FLLALAN FTE&H! B4 std <stack> (RCHD! (LT TAFEC T3

?

1 #include <stack>

2 using namespace std;

S STL FCOIAE FIOE T© stack QA8 AR F9GF stack< type_t > myStack; €3
I, O@ A Ao fCEAa T4 I 1 @3

?

01 // constructing stacks
02 #include <list>

03 #include <vector>

#include
04
<deque>

05 #include <stack>

06 using namespace std;

07

08 int main ()

09 {

10 // using default container deque

11

12 stack< int > first; // empty stack

13 deque< int > mydeque(3, 100); // deque with 3 elements
14  stack< int > second(mydeque); // from mydeque

15 stack< int > third(second); // from another stack second

16
17 // explicit container declarations
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18

19  stack< int, deque< int > > fourth; // empty stack using deque
20 deque< int > newdeque(10, 100); // deque with 10 elements
21  stack< int, deque< int > > fifth(newdeque); // from newdeque
22

23 stack< int, vector< int > > sixth; // empty stack using vector
24  vector< int > myvector(2, 200); // vector with 2 elements

25 stack< int, vector< int > > seventh(myvector); // from myvector
26

27  stack< int, list< int > > eighth; // empty srack using list

28 list< int > mylist(4, 100); // list with 4 elements

29  stack< int, list< int > > ninth(mylist); // from mylist

30

31 // can refer to some other stack

32 stack< int > tenth = first; // declaration time initialization

33

34 return 0;

35}

INFDS FCOIAT FAQTHEI AATTE FI0I0, To« F (0F FCDIAF 92T T4 00
o7 ToE o9 F @

T QTS
stack FITIR Gl @FANEF QI FAF 0 © O (/I FILHT HTBS

1. top()
2. push()

3. pop()
push() TIHIFBIF P&t stack G 1T (&9 QRTTS 3G 31, 9 pop() e =16 «afercsrs 51
(I3 6 A 1 top() AT AR A stack @ IR SAER ATt (@ AN TR 1 top()

GfeTtT B IOITIT FATFLAMR AT NEHR T4 A |
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1. size()

2. empty()
size() IRRT FF e AT @3 EL'{C@/ stack @ FOQTE QRIGID ©CR, ©1K empty() Q6!
boolean FIE¥4, stack ¥feT ABCA BT true (43, = 2 false, stack @ pop() GINTH! JAZ=
FACS BIZCE WIS SR (6 I 710® 20 stack @ 6y @1tz [F41, ©f 91 21 run-time error
20O AT |
6 93 T @R Fer AT 28

?

01 // stack::push/pop/top/size/empty
02 #include <iostream>

03 #include <stack>

04 using namespace std,;

05

06 int main ()

07 {

08 stack< int > mystack;

09 // lets push and pop some values
10 for (int i=0; i<5; i++) mystack.push(i);
11

12 cout << "Popping out elements...";
13 while (!mystack.empty())

14 |

15 cout << " " << mystack.top();
16 mystack.pop();
17}

18 cout << endl;
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19

20 // changing the value of top

21  mystack.push(100);

22 mystack.top() += 1000;

23 cout << "Now top is: " << mystack.top() << end];

24  mystack.pop();

25

26 // not a good way to check if stack is empty

27  if(mystack.size() == 0) cout << "Stack is empty" << end];
28 // better we do this

29  if(mystack.empty()) cout << "Stack is empty" << endl,
30

31 return 0;

32}
Fcffs afett et F==fES F0o1%

AYATS AL / A e, Feehre aaeftvee T et g, DFs Gremfe, LIFo
QAT stack TFIRT F41 1 STL AT stack GF0! (BICEG F, ©I2 (@ (& TIBT BI39F &

Y @ stack TS T I STL HI FCA |
fa@ife®s http://www.cplusplus.com/reference/stl/stack/

C++ STL :: queue

52

ST AT WA A, G2 FFCAG Q01 TIBT XGIFIT 2 F8, ACF ANl el F5 3 F6
SICG (FIFO) | BT C++ STL A A ([ JIZe FCHIAT P17 1 queue G AT < (A0
TIo! GHGIE T 7, WK A6 S 7 O [eie e (At 1 IR, (@ W STL FCBRAR
push_back() ®F pop_front() AT wcq @t W fFC Tl 41 A, @4 list W
deque. @ queue U3 =B FCHIAT 24 deque, IM g =1 A1 @A =W 1 stack @ T©
queue '8 GFOT SHICIHIR FIT |
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queue IR FACS BIRC std <queue> (TTIAG! (A IVFE FACS (S
#include <queue>

using namespace std,;

I PRI FIOW TS queue G FYRT FAJFE queue< type_t > myqueue; 92 LA |
RIS G0 FCHRF O FCAE queue TGI8 T T, ANS

// constructing queues

#include <deque>

#include <list>

#include <queue>

using namespace std,;

int main ()

{
deque< int > mydeck(3,100); // deque with 3 elements
list< int > mylist(2,200); // list with 2 elements

// implicit declaration
queues< int > first; // empty queue
queues< int > second(mydeck); // from a mydeck

queues< int > third(second); // from another queue

// explicit declaration

queues< int, list< int > > fourth; // empty queue
queues< int, list< int > > fifth(mylist); // from mylist
queue< int, deque< int > > sixth; // empty queue

queue< int, deque< int > > seventh(mydeck); // from mydeck

// initialization with operator=

queue< int > eighth = first; // initialized with first
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return 0;

}
TN FHGBET AATTE 5000, TR IFEHIEF B 97 6 |

ool W “A51g
queue 9 ©IGI 36 AT GIHGE I G0 R B (THF FoAT AR, push() &< pop() | push() €<
PG 28 queue G (T QRTCIS 3G F41 ©1F pop() @ TR queue GF AN (ATF (I
AT (I PO (A1 (T

// queue:push/pop

#include <iostream>
#include <queue>

using namespace std,;

int main()

{

queue< int > Q;

// push 5 integers
for(int i=1; i<=5; i++) Q.push(i);

// pop 5 integers
// will be popped in the same order they were pushed

for( ; !Q.empty() ; )

{
cout << Q.front() << endl;
Q.pop();
}
return 0;
}
FACADBs FBI |
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queue (® AT GTHETA & 2 B FI¥T 291 front() ©F back(); front() MW@ queue 97 T6
TS T F41 I, AK back() @ S5 36 F41 GRS & AN I front() W
back() 9F @RTCIG (F IBIVIC WATAGH TR AR NGHE F A 1 (T3

// queue:front/back

#include <iostream>

#include <queue>

using namespace std;

int main ()

{

queue<int> myqueue;

myqueue.push(77);
myqueue.push(16);
cout << "myqueue.front() = " << myqueue.front() << endl;
cout << "myqueue.back() = " << myqueue.back() << endl;

// modify front element
myqueue.front() -= myqueue.back();

cout << "myqueue.front() is now " << myqueue.front() << endl;

// modify back element
myqueue.back() += myqueue.front();

cout << "myqueue.back() is now " << myqueue.back() << endl;

return 0;

}
B oG |
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queue ¢ €3 EL'{C@/W @&l TG SICR (701 Sl AR size() FIHATT WL, ©1K empty()
A B boolean, queue Qfer AFE true G, A false: queue Jifer 5 9, G0 5F T W
empty() M, 492 size() €2 57 o 1 GB AT queue el w41, @12 (G35 w=1 TR I,
I queue (S pop() FA ST =GR (T TS =G queue @ (1 ARG @it o), ©f 1
0 run-time error TS Al | [N (FICT size() W empty() @9 AT ARIC 2e18

// queue:size/empty

#include <iostream>

#include <queue>

using namespace std;
int main ()
{

queue<int> Q;

// just push some elements

for(int i = 0; i < 5; i++) Q.push(i*i);

cout << "Queue has " << Q.size() << " elements" << endl;
Q.pop(); // not a good way, first check for Q.empty()
if(1Q.empty()) Q.pop(); // this is the porper way
while(!Q.empty()) Q.pop(); // pop all element

if(Q.size()==0) cout << "Q is empty" << endl; // not a good way
if(Q.empty()) cout << "Q is empty" << endl; // this is the proper way

return 0;

}
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FIFO ©I5! XGi<eb1a f211ea, BFS Greris, ffes are «esifmey queue TIFCTG w41 77 1
I http://www.cplusplus.com/reference/stl/queue/

C++ STL :: priority_queue

Aifa es

] TIBI-IGRAERE (A (IR el #ffel, a3B1 &0 AR 1, [eeiwes 44 “(aid IR YT ol
BIZC9 U3 TIBI-SGIFOING! SRR YT FACO =, C++ STL &9 priority_queue, ABT &1 AR
27 TIOI-GRebE ([TFBe i f2e1) 1| T 1T, 2ot =1 9¥ @01 G ©ibI-"5ebIa @RI
T @ (W 7)) A1 0@ @6 (W f2f) @561 o7 w6 AFeI | O, I g3
GO GO 96 (T, AFWE (FF SN W I (OIS, AN GI VBT 512 OF F(hd
R, IF IS O3 (A ©IF STRCTA A wiel F17 Wi, o3 et 6 =rer e
12, wefie iifer @itel APTCEe 201 A1, B /AN o) {0 9niee 2|

2B YF CEE A IW, 9 G (0F I (@ (6 FIF ARG @, 68 92T FA0! @i -
GRFRIREIG, ©IF (50 f2eoid T© 01 1§ CIBI-HIEbIE G- FE AT I 7N 2 & T4l
Y, O (12 FIEOIT SAF 7RG BCE MSAF T2 WCR priority_queue, queue U7 TS IBIS
Q0! SHCIBTE FI, OF WA 2&1, @ A9 STL FC639 front(), push_back(), pop_back() «2
IFE™ (M, SMFCE priority_queue € SDENE FC0IAF (ANF IIQD 41 A | AT G6!
I FACS BICA std <queue> (FOIFG! (AT TAFE FACO A3

?

1 #include <queue>

2 using namespace std;

RRECINZCE:

priority_queue (¥ FEFCICI AT A, A2 &5 BT Wi 2ol THETET T3 =9 aferesrs
I (=BT JAE G) RS & <queue> A9 less<type_t> FH VIS B | NEGRUIIE]
G (FIF FCORAIE @I vector (F BN FCHaAS AT fTHI2q T3 (s IR, A9 76
29 A1 GORGTTS (G0 5127 =Tl @bl I IR, GTewE ©oH fices s Forifae
FI I FACS A3 < (F CORENG I, G GFJ/ A Feovimfaee FI1 () ¢ goRETS
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| 99, W 29 IS 7', <queue> @ fCFIRF I greater<type_t> FI A2 IR L
ARCER T4 AR | (TNF8
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01 // constructing priority queues

02 #include <iostream>

03 #include <queue>

04 using namespace std;

05

06 class mycomparison {

07 bool reverse;

08 public:

09 mycomparison(const bool& revparam=false) { reverse = revparam; }
10 bool operator() (const int& lhs, const int&rhs) const {
11 if (reverse) return (lhs>rhs);

12 else return (lhs<rhs);

13}

14 };

15

16 int main () {

17  int myints[]= {10,60,50,20};

18

19 // default construction

20 priority_queue<int> first;

21  priority_queue<int> second (myints,myints+3);
22

23 // using greater<> to create min heap
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24  priority_queues< int, vector<int>, greater<int> > third (myints,myints+3);
25

26 // using "mycomparison" comparison class

27  priority_queue< int, vector<int>, mycomparison > fourth;

28

29  typedef priority_queue<int,vector<int>,mycomparison> mypq_type;

30 mypq_type fifth (mycomparison());

31 mypq_type sixth (mycomparison(true));

32

33 return 0;

34}
Faefits 2ffe affmesa sees e, 3ffre afsees wmEs 9 s $90515 |

e, oiof, B3

priority_queue €€ AT (F SHFEM FAK G © b1 FiHe B2 w41 @icr, push(), pop()
914 top(). TS (@19 QTGS =iTe S0 BI3C push() FIHATE! IR A0S 2T, top() Bew=

TS FOCF [HOH @, AF pop() G161 G (A fEfets @1 @i top() @ pop() 9@ A

20oF & extract_max() =¥ N9 279 & extract_min() [see: Introduction To Algorithms

- CLRS -- MIT Press] @3 F1& 3¢ | 06 Swizgs (sl 213

?

01 // priority_queue::push/pop/top
02 #include <iostream>

03 #include <queue>

04 #include <ctime>

05 #include <cstdlib>

06 using namespace std,;

07

08 int main () {
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09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27}

priority_queue<int> mypgq;

srand(time(NULL));

cout << "Pushing some random values...\n";
for(int n, i = 0; i < 10; i++) {
n = rand();

cout << " " << n;

mypq.push(n);
}

cout << endl;

cout << "Popping out elements...\n";

while (!mypg.empty()) {

cout << << mypq.top();

mypd.pop();
}
cout << endl;

return 0;

FaAfBs push() snfmis<, top() 5615, 8 pop() #nfemixe |

o=
(PO

priority_queue € I QFeTGIT Fowe Ot 1, [FC e e qbt (336 417 &=y * B
FIHN fTHIZT T AT, size() W empty(). [FC (AT top() W pop() TIAT T &
i3 R <ifeT BT (5 41 ©bL, ©f 9 2 A9 B3N QI (S0 20 AT | i, FC 2ifey
&l @Bl empty() (V2T ML 6F 4 TS, soze()==0 M 771 STL G 31 FCHIA FICI12

aWd 92 @fs a9

?
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01 // priority_queue :size/empty

02 #include <iostream>

03 #include <queue>

04 using namespace std;

05

06 int main () {

07 priority_queue<int> myints;

08 cout << "0. size: " << (int) myints.size() << endl,
09

10 for (int i=0; i<10; i++) myints.push(i);

11  cout << "1. size: " << (int) myints.size() << end];
12

13 myints.pop();

14 cout << "2. size: " << (int) myints.size() << end];
15

16  while(!myints.empty()) myints.pop();

17 cout << "3, size: " << (int) myints.size() << end];
18

19  return 0;

20 }
FCEADE TG
iEAIfa f2el tofats, TrIeeg! o o e e 9 =, G FHT 1A @ (I

TIB! BIZ0HT & Y9 B© (ST (D A I |
fa@ifres http://www.cplusplus.com/reference/stl/priority_queue/
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