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Sl ILFR BT GRTY

el WaFR STl Pl UHAd (Fetde) IR MARIAERTTARS) H= & Udh addl &
R &9 g9l ¥ 39 STl R BRars (STRYH) PR AP | el gdaRsel b
JEIR AT 3R HSRY & foIv B0 B | STl IgdeR ! Y e & Sel & U
difds SR TG g2 &1 ST & oy, Ser & w9 # Raefr$l &1 9 favre
IR IF 26 T | BT faRie RET UPHR &1 ST 7 3R 26 Tl TSR T ST & | &9
39 ScT Bl Th Rare & wU § OF Tap Raors! Rafs @) dvg FafRked o Iad
21 3@ &F Raarsl Rafe &I Ub Wisdd A1 STy H Udh Siel gdeR & ©0 |
A (FTR) & Fdd 8 Sae’ & forg et 30, MR 31, WA 33|

el TdeR BT I THRT:

[ 1

| Simple Data Structures | | Compound Data Structures |

I B

0 l J l
| Array | | Structure | Linear Non-Linear

| Stack | | Queue | | Linked List | Tree

T TeT ¥gdaR

T dR R Mfafea srer erw oW gfewd, Rae, evaex, gferaa | a9 i
2 Rl SleT Wwaer fA=feorad e YR & 81 &

1. W
2. IR
P ST TR

TR Sel IR Bl Aff= a¥Idl § FAIfSd axa SIfed STeT Igdar g9 S
[hd 2| ¥ fFEfaRad <1 yeR @ B9 &



1. Y& s1er gaar(Linear Data Structure)

U UHel WR & SIel IR B © | 3@ Ocd U JhA (Fdd) 91 © ST
38 WY Sel R HEd ¢ |

Y fa=foRad R & BT &

1. &B®

2.

. fo® fore
2. IR ¥ ser aeR(Non-linear Data Structure)
Y NI BT FFeR B & | IR VT Tl FaeR & ISR &Y 3R I 2 |
ST TR TR IITRYA: [T TR TR Y S arel JFardl ffRee 39 JaR
=
374 (Insertion): 7% &1 3ef e Sl ¥gadeR H Udh 9 Tl dd B
ST |
fefere (deletion): fSfere™ &1 3ref U e WWaaR § TH ST dd Bl gl
Ife 98 HiE 2 |
wd (Search): Ts sET waR # ffde ST d@ o1 WioW o 9d $ed ¢ |
gt (Traversing):td SCT WFR H HAlge I Tl d@l & THEWHT
@rfRiT) B IR B B |
|ifeT (Sorting):Sel IR & d@l & & Mfde wA d aRgd & &l
[T FEd B |
AT (Merging):31 T& & UHR & ST Wk & dedl & Faro a) Sl
YR & Th - Sl IgdaR g4 bl AfT ded 2 |

TANReA: YiReA aa a1 fden &1 & aRfg S ® o ve Afdea gdfwiRa
P BT R A B o1y fordl SR 2| USTIRSA QT PI$ AT UFUH T8I BIIE
% o TR & T 7, 3R 3H Tdh IMIAIRG Sod WNig f[Aavvr & w9 H
R gerare (pseudocode) AT TAEE ¥ @h fHAT ST T & | AT TATIReA
o fefed ot § w9 999 UEq HER @ maeddal Bl § Al e iR A
TR HEd B | Y YeTReA &7 geei= fferRad o7 & MR o= a1 S 2

e WA dfeaar (Space Complexity)
o 9HY Sfeear (Time Complexity)
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T  Sfeaan(Space Complexity)

TEReA & fAoes & SRM maegd 39 B W Tfeddl F'd §| 98
STINTHAT Red & forg @ik o9 Hifid $9 § A8R Uy 8 a9 39 THRaT 9
form ST =Ry |BmH AR W Ud YeiReA & frfRad geal & forr #8RY @t
ATILIHAT BT &

SICHE W: Ig WUTH & e AT AR Bl qdd B B [oI0 3MMaeqdh
I W 2] I Wy Af¥ud I i gl Sife o # drs @ drgHr &l
T R R el 2|

T W I8 O dIIc< 3R IRTITA A Bl Afeid H7 & U masasd W
=

w91 Sifeardar (Time Complexity)

TH U™ & YUl e & foy sawde 9Ha @1 e dRa & oy e
DT 2 | THNRA & FHT Ffeardt & Fa¥ 31f¥& Big O Hadd &1 STINT v
ah fhar 81 TlReA g1 fhd S aTel WIeifie BaRrl &1 |l ol i ax
T SIfeAdt @1 IO B S 2| SR a fh THIIReA B BRI STiT—aieT
STYC ST B AT IF—3MT B Fhdll & ST USHNA B o 3 (T |
g4) I SIfEAd BT SUANT PR 2 | I§ Bl W $9YC PR & o ueniRent
ERT forar S arelt Siftdan w9 gar ¥

G REE!
o 3T IR 1 fl WS & SeT BT F b SR ORI g3 T |

o IWRA Sl IR Bl fafr= e § FAIRTT exad Sifed STel IgdaR a9
ST FHT B |
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BT R A B forg foredt omeft 2

o TENRA & G & IRM Madd HARY & W Sfeadl wed 2| 98
SwarTEal fved @ fog ok o9 Hifid w7 & H9R) Uy @ d9 s9
TR & forar ST =nfRy |
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AT 2

W (Array)

WHARY ST ddl & gRMdT HA1 & U6 dU8 8 Siifd HAe HAR e #
|gfed B 2

REIINCH

aRfT @1 eref a1 ¥ FefRa & iRy

%A P 212l Sel fFRaR HHR) el § Hufea far sirer =y |

AR BT 31 ST Uh & UBR BT g a1y |

W T FhR HT 8T 2

1. Udhd 7 Tdh M W

2. 98 ST W

Tdhdl AT b AT W

JAMgeHl @ Th Al & oy dddl U AR BT STANT IR [dh dRudel A1
fear S Adar ® iR 39 e & INRUdd & Udhal waRshce dRTgd a1 Udhd
JRAT W PHET ST 2 |

First Element Last Element

! }

Numbers[0] | Numbers[1] | Numbers[2] | Numbers[3]

Th ST W B Ty (e ):fas ff ama aRvger & dRg, W &1 +ft Sy
T Usd federR fhar o= arfey dife drarsar S9¢ folv 38R § WY Ifafed o
Ib | W B 19 TR A fSFeiax fhar S =:

type variable-name[size];

SElSU
int groupt[10];
float height[50];

char name[10];



TET W A Jufed 89 dldf Il & YR Bl 9ararl & o9 fd int, float, 31X char
G aRTger 99 W & A1 &I gardl goid & height, group 3k name & dT$oT WX #
ufed fHd o Has drel dedi fb ifdeda dear & sfra &xar g | A g
HTYT, PG ST DI PRIEX B W P wU H &1 T DRl ¢ |

g d@l @ forg U W @ "mumint number[5];

T R AR $Yey F9NT # Ui HSRUT WITH $I AR B ol & i I
W P AES 5 B—

Storing Values after

Reserved Space Initailization

Mum ber[0] 35 Mum ber[0]
Mum ber[1] 20 Mum ber(1]
Mum ber[2] 40 Mum ber[2]
Mum ber[3] 57 Mum ber[3]
Mum ber[4] 19 Mum ber[4]

Uhel AT U AT U BT IRH: T W & [SFelRe[ & a6 SHS dd  IRA (Y
ST & AT AT 6 ge W =R | a9 fear o a5

— PUIEd TIgA

— < erEy

FUSCIgH URAISE Uh W & [FelRe & W1l I9 URH fhar orar & @1 W
7% UHR | URWENT : type array-name[size] = { list of values };

fore 3 /M1 &1 BT 37T fHAT ST 8 IIERIT & oIy

int number[3] = { 0,5,4 };

IR Ry MU WeHe # 3 MBR & Th Aek M B W & 3R W dd Pl I
ardfed grft | foe # I @ e W AES &) go T § 9 2, A1 98 d9d B
W Tl BT I MMafed M| oY Tedl BT Warferd w4 A YT Jfrdfed 81 S |

e <, Al aifd ameR @ gor T # «iffe AR B, O Ua I & e BN

T TEH URY: Ub W Bl W ®Y A Il & U 39 <gd Ry fhar 51 Adbar
2 garexu & forv fe=fafaa < oo @ we ) faar #¥ |

7



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

}
IRV B foly W PIEE A dog 70 8 39 <A H T WeHe Wivd ©
JATETHC JATINSR BT FEIAT | [P U dog W H TR Id o

Th AT W BT HIITH:
/* W ¥ gl & TR & 3R fiic &7 & fov ke Cumm * /

#include<stdio.h>

void main()

{
int array[5],1;
printf("Enter 5 numbers to store them in array \n");

for(i=0;1<5;1++)

{
scanf("%d",&array[i]);

printf("Element in the array are - \n \n");
for(i=0;1<5;1++)

{
printf("Element stored at a[%d] = %d \n",i,array[i]);

}
getch();

b
g°9c( Input )— Enter 5 elements in the array —23 45 32 25 45



amscye ( Output ) — Elements in the array are —
Element stored at a[0]-23
Element stored at a[1]-45
Element stored at a[2]-32
Element stored at a[3]-25
Element stored at a[4]-45

Ig AT W W BT W TS I3 W FHEAT 2 | AHART w0 F T W
@ B A TR | B

type variable-name [sizel] [size2] --- [sizeN];
TEITITT WX T TRATH ®U &I AT WX & IITEL:
int x [3] [4];

SIRIGT X TP & A (28) W 1 W H 12 T 2| I&f X 3 U & A1 arfera
3 T H W TR TS ufth H 4 w9 2

Column |Column | Column|Column

1 2 3 4
Row 1 | x[e][e] | x[e][1] | x[e][2] | x[e][3]
ROW 2 | x[1][e] | x[1][1] | x[1][2] | x[1][3]
ROW 3 | x[2][e] | x[2][1] | x[2][2] | x[2][3]

ST MM (281) W BT URW:US A W P RE, 281 W B fl SFl IR

(PUTSHT TISH 9 XA CTIgH) 9 URH fhar S |dar &

HUTSe TIZH IRHTHRUT —od Uh W & [SFeRI[ & A1 S IR fhar o &

Tl T IR W 19 TR A UR¥EIT ¢
int table-[2][3] = {

{0,2,5}




{1,3,0}

|5

Y9 TIZH RHTHRU-TH W B W ®©T A g™ & o0 39 <8d R fhar o
AHAT § T IMAM W B U IR H Ags ¥ AR™ IRd & | & ¥ IR
SUIRT H & STl & | 5 3ser U ufdd & oy Uad §7R U died & SUANT
H 3l 1 Sy & fory ffarRad I U @ s R faaR o |
for(i=0;1<3;i++)

{

for(j=0;j<3;j++)

{

scanf("%d",&arl1[i][j]);

}
}

281 W BT YRITH:
/* 2—S) W BT A GUTH */

#include<stdio.h>
#include<conio.h>

void main()

int array[3][3],1,j,count=0;

/* Run time Initialization */
for(i=1;1<=3;i++)

{
for(j=1;j<=3;j++)
{
count++;
array[i][j]=count;
printf("%d \t",array[i][j]);
h
printf("\n");
b

10



getch();

}
Output —
1 2 3
4 5 6
7 8 9
Thdl (U) A W el O
Actual Address of the 1* Memaory space acquired by every
element of the array Is known as element in the Array is called
Base Address (B) Width (W)
Here it is 1100 Here it is 4 bytes

l f_H

Actual Address

in the Memory 1100 | 1104 1108 | 1112 1116 1120

Elements 15 7 11 44 93 20
Address with re o
the Arrl]rrtliuh:cp:i:t: 0 1 2 3 4 5

1

Lower Limit/Bound
of Subscript (LB)

wh WA [I]" & T d@ D TUET R GF B ST 9 FRA o

Addressof A[I]=B+W *(I-LB)

Where,

B = 3mgR gar

W = W & IuRed U d@ &1 TRl dsal (d15¢ H)

[ = R aca &1 Ual 91 PRAT & IED] FIRPE

LB = =rael A1 /Sude T8l 81 W I 91 0 ()

SEHENUH

s W [1300 --- -- 1900] T MR UdT 1020 IR YRS qed BT AMHR TARN H 2
giged @ wu # 21 B [1700], &1 uar 7o fafog

SISEEH

11



fav v 7 =1 @ B = 1020, LB = 1300, W =2, I= 1700
A[l]®rgar=B+W*(I-LB)

=1020 +2 * (1700 — 1300)

=1020 + 2 * 400

= 1020 + 800

= 1820 [Ans]

Al (1) ST X H Udl TUHELRHANT H Uh 22— W B ddl bl GUE R THT
g e AR e srdfed fhy o 2 | sfolv S9d 4eRT &l

forge—8r W B ANFRRIEST BRI B | ARG BA & & a8 2 3 (@Re)
AR 3R Pl (X)) For |

Column Index

A
f ™
0 1 2 3
0] 8 6 5 4
-
ke
=
= 1 2 1 9 7
(=]
o
2 3 6 4 2

Two-Dimensional Array

Row-Major (Row Wise Arrangement)

Row O Row 1 Row 2

Column-Major (Column Wise Arrangement)

- P Foa— -

Column 0 Column 1 Column 2 Column 3

12



W & f& a@ "A [I] [J]" & uar & o A Ry Y ST UBR | Bl S Had!
g

(@) ufth T womel!l (Row Major System)

() ictd 99 Hoell (Column Major System)

Gfh THRg JoTel:

Ufh TR Ol H U ATherd BT udl 19 I B IUANT HRe [T Sl o
A[I[J] @@ ua=B+W *[N* (I-Lr "+ (J —Lc)]

WY (Pietd) UGS JUlTell:

P TG TOTMel H Uh AAlberd &I Udl -+ gF BT SUART $Rab [haT S o
A[I][J]ad@ @ gar=B+ W *[(I-Lr )+ M * (J-Lc)]

IeT v,

B = smr gar

[ = RS9 Icg &7 UdT SI1d BRAT & STDT Ufdd TaReh

J = 59 9@ &1 uq1 91d &A1 2 ST WY FaRhe

W = W H SuRyd Ue d@ &l WeRol deel (d73¢ #H)

Lr = dfts &1 =raell dH1/Suder 981 8 R R 919 0 ()

Lc = &9 @I el W91 / SUael T8l 8F W 3R 91 0 ()

M = dfgqq # dfpal o1 dw=

N = dfgaa # w9 @ de=i

die: Teh Afgad # mdR W dfthal iR Wl @ W@ (39 dve A [20] [30] &
A[40] [60]), < <<t @

dfet A[Lr- — — —— Ur, Le- ———— Uc] & wu & fear mar g, ar dfeal &k
4l @ AT fAEforRad aRiel BT SUIRT BR[0T R B o

GRpaf (M) ) e @ 7o = (Ur — Lr) + 1
widi (N) & wer @ omr = (Uc — Le) + 1
SETERT:

WO X[-15......... 10,15 40],f 537 U d13C RSl Bl 3MaeIdd]
2| TR YHRATT I 1500 & a1 drves x[15] [20], sma B |

M= (Ur—Lr)+ 1 =[10— (- 15)] +1 = 26

13



N=(Uc—-Lec)+1=[40-15)]+1 =26
(D SWRIGT B HictH HoR IO

fg 77 A ¥ B = 1500, W = 1 byte, [ = 15, ] =20, Lr = -15, Lc = 15, M =
26

A[I[I]@ @ =B+W*[(I-Lr)+M* (J-Lc)]

= 1500 + 1 * [(15 — (-15)) + 26 * (20 — 15)] = 1500 + 1 * [30 + 26 * 5] =
1500 + 1 * [160] = 1660 [Ans]

() SwrEd @ gfdd AR T

g g A9 € B=1500, W=1byte,[=15,J=20, Lr=-15,Lc=15,N=
26

A[I[J]@oar=B+W*[N*(I-Lr)+(J-Lc)]

= 1500 + 1* [26 * (15 — (-15))) + (20 — 15)] = 1500 + 1 * [26 * 30 + 5] =
1500 + 1 * [780 + 5] = 1500 + 785

= 2285 [Ans]
W qR giardl eifaver: FAfaled offved W w53 o 9ad &

(®) zafdT (Traversing): Toh SICT ¥aeRk H AlG[E T4 STl ddl & THEWHOT
@RI ) BT AT PEd © |

(@) g~ie= (Insertion): I3 &7 31f U Sl ¥gdeRk # Udh 4 Scl dd &l
SIS |

(1) fefere (deletion): fEferem @1 21 U Slel TWFR # Ydh ST A &l ST
I a8 HAlE |

(@) @9 (Search): t& s war # f[Afde S @ & GioH & 99 $ed 2 |
(¥) smee (Update)— 3T 77 gaais # e @ UST T 2 |

wdfiT (Traversing): & </l WaaR § A w4 3o @l & e
(@R ) @1 iR ded ¥ Frefied woiiRen 9 AR W B gdw @ o
gl

1. Repeat For [ = LB to UB
2. Apply PROCESS to A[I]
[End of For Loop]

3. Exit

7w (Insertion): 3999 &1 31 U@ el IR d UH 4 Scl dd Bl
SireT | fferRad TamiRen | ellfRR W # S9ie @) Aad & |
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Algorithm: Let LA be a Linear Array (unordered) with N elements and K
is a positive integer such that K<=N. Following is the algorithm where
ITEM is inserted into the Kth position of LA —

. Start

.SetJ=N

.Set N =N+1

. Repeat steps 5 and 6 while J >= K
.Set LA[J+1] =LA[J]

.SetJ=1J-1

. Set LA[K] = ITEM

. Stop

0 9 O U B W N

C Program for Insertion:
#include <stdio.h>

main() {

int LA[] ={1,3,5,7,8};
intitem=10,k=3,n=5;
inti=0,j=n;

printf("The original array elements are :\n");

for(i = 0; i<n; i++) {
printf("LA[%d] = %d \n", i, LA[i]);
}

n=n+1;
while(j >=Kk) {
LA[j+1] =LA[j];
i=i-L
}
LA[Kk] = item;
printf("The array elements after insertion :\n");

15



for(i = 0; i<n; i++) {
printf("LA[%d] = %d \n", 1, LA[1]);
h

}

T IWRIFT IS HHRI IR I BRI Al 3MIeye AR B8R
The original array elements are :
LA[0]=1

LA[1]=3

LA[2]=5

LA[3]=7

LA[4]=8

The array elements after insertion :
LA[0]=1

LA[1]=3

LA[2]=5

LA[3]=10

LA[4]=7

LA[5]=8

fSferer (deletion): fSfere @1 a2l U STl IgdeR # e ST d@ Bl g1 Il
I8 Age 2 IfFr=iferRed wemiRen & <fiffer W & awl @ f¥efic o) |ad 2|

Algorithm: consider LA is a linear array with N elements and K is a
positive integer such that K<=N. Following is the algorithm to delete an
element available at the Kth position of LA.

1. Start

2.Set]=K

3. Repeat steps 4 and 5 while ] <N
4. Set LA[J-1]=LA[J]
5.SetJ=J+1

6. Set N =N-1

16



7. Stop

C Program for Deletion:

#include <stdio.h>

main() {

int LA[] = {1,3,5,7,8};
intk=3,n=5;

int i, j;

printf("The original array elements are :\n");

for(i = 0; i<n; i++) {
printf("LA[%d] = %d \n", i, LA[i]);
}

i=k

while( j <n) {
LA[j-1] = LA[j];

j=ith
}
n=n-1;

printf("The array elements after deletion :\n");

for(i = 0; i<n; i++) {
printf("LA[%d] = %d \n", i, LA[i]);
}

b

9 SR PIS HH 3R I BN Al 3MIeYe FHgER 8N

The original array elements are :

LA[0] =1
LA[1]=3
LA[2] =5

17



LA[3]=7
LA[4] =8
The array elements after deletion :
LA[0]=1
LA[1]=3
LA[2]=7
LA[3]=8

wd (Search): & Sl ok # [Afde el @ @ @oW & 99 FEd ©
AR W & ¥d 7 yhR B B 2

(@) NFRR T
(@) arER ¥

iR T9 lifeR |9 g o ARa 99 UeiRen 2| IR 99 | @ @i
A Pl d9 dP Fd PRI © Od ddb el T8 ol & 399 o T dadl B WA
Iuael |l d@l ¥ ol FRd § gad A 89 R W gAsad & A 9T s
2 AT —1 | AR |9 Ale &R F¥les AMl W AN &R B | 99 qwdl @l
T BF B | R wd & fAe=forRad TemRen 2 |

Consider LA is a linear array with N elements and K is a positive integer
such that K<=N. Following is the algorithm to find an element with a
value of ITEM using sequential search

. Start

.Set]=0

. Repeat steps 4 and 5 while ] <N

. IF LA[J] is equal ITEM THEN GOTO STEP 6

.SetJ=J+1

. PRINT J, ITEM

. Stop

~N N bW

C Program for Searching:
#include <stdio.h>
main() {

int LA[] = {1,3,5,7,8};
intitem=5,n=25;

18



inti=0,j=0;
printf("The original array elements are :\n");

for(i = 0; i<n; i++) {
printf("LA[%d] = %d \n", 1, LA[1]);
h

while( j <n){

if( LA[j] == item ) {

break;

}

=it
;

printf("Found element %d at position %d\n", item, j+1);

}
9 SR PIS SR 3R I BN Al 3fMIeYe AR BN

Output

The original array elements are:
LA[O] =1

LA[1]1=3

LA[2]=5

LA[3]=7

LA[4] =28

Found element 5 at position 3

I wd: 9N |9 Aics W AT fove W AN R o1 2| Hdvem &9 33
T T BT W D 4 S dd A gl BRd & Jie ded b A Pl A Bl S ©
AW BT s 719 RS draT 21 AT dcd &I A9 HH = o fael e ey o
BRI AT HUN MY BRI # 8N | 951 |9 HI IUANT dcdl dl H&AT 37
B W fHar orar § fefalRad iR 99 @ geiReA B |

Compare x with the middle element.

If x matches with middle element, we return the mid index.

19



Else If x is greater than the mid element, then x can only lie in
right half subarray after the mid element. So we recur for right
half.

Else (x is smaller) recur for the left half.

C Prgram for Binary Search:
#include <stdio.h>

#define MAX 20

// array of items on which linear search will be conducted.

int intArray[MAX] =
{1,2,3,4,6,7,9,11,12,14,15,16,17,19,33,34,43,45,55,66};

void printline(int count) {
int i;

for(i = 0;1 <count-1;i++) {

printf("=");

§
printf("=\n");
§

int find(int data) {

int lowerBound = 0;

int upperBound = MAX -1;
int midPoint = -1;

int comparisons = 0;

int index = -1;

while(lowerBound <= upperBound) {
printf("Comparison %d\n" , (comparisons +1) );
printf("lowerBound : %d, intArray[%d] =
%d\n",lowerBound,lowerBound,
intArray[lowerBound]);
printf("upperBound : %d, intArray[%d] =
%d\n",upperBound,upperBound,
intArray[upperBound]);
20



comparisons++;

// compute the mid point
// midPoint = (lowerBound + upperBound) / 2;
midPoint = lowerBound + (upperBound - lowerBound) / 2;

// data found

if(intArray[ midPoint] == data) {
index = midPoint;

break;

} else {

// if data is larger
if(intArray[midPoint] < data) {
// data 1s in upper half
lowerBound = midPoint + 1;

J

// data is smaller

else {

// data is in lower half
upperBound = midPoint -1;

}

H

J

printf("Total comparisons made: %d" , comparisons);
return index;

}

void display() {

int i;

printf("[");

// navigate through all items
for(i = 0;i<MAX;i++) {
printf("%d ",intArray[i]);

}

printf("]\n");
}

21



main() {

printf("Input Array: ");
display();
printline(50);

//find location of 1
int location = find(55);

// if element was found

if(location !=-1)

printf("\nElement found at location: %d" ,(location+1));
else

printf("\nElement not found.");

}

9 SURIGT PIS HHC 3R I BN Al 3MIcYe AR BT
Input Array: [1234679111214 151617 19 33 34 43 45 55 66 ]

Comparison 1

lowerBound : 0, intArray[0] = 1
upperBound : 19, intArray[19] = 66
Comparison 2

lowerBound : 10, intArray[10] = 15
upperBound : 19, intArray[19] = 66
Comparison 3

lowerBound : 15, intArray[15] = 34
upperBound : 19, intArray[19] = 66
Comparison 4

lowerBound : 18, intArray[18] =55
upperBound : 19, intArray[19] = 66
Total comparisons made: 4
Element found at location: 19

sirse (Update)— g U H@did H Td O USc @xdl ol f=faRad
TANIRA TH I Bl W H qUST Il &
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Consider LA is a linear array with N elements and K is a positive integer
such that K<=N.

Following is the algorithm to update an element available at the Kth
position of LA.

1. Start

2. Set LA[K-1]=ITEM
3. Stop

C Program for Updation:
#include <stdio.h>
main() {

int LA[] = {1,3,5,7,8};
intk=3,n=35, item=10;
int 1, j;

printf("The original array elements are :\n");

for(i = 0; i<n; i++) {
printf("LA[%d] = %d \n", 1, LA[1]);
b

LA[k-1] = item;

printf("The array elements after updation :\n");

for(i = 0; i<n; i++) {
printf("LA[%d] = %d \n", i, LA[i]);

b

b

T4 SWIGd DIS HHIA AR I B Al Seye F=Tgar grm:
Output

The original array elements are :

LA[O]=1

LA[1]1=3

LA[2]=5
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LA[3]=7

LA[4]=8

The array elements after updation :
LA[O]=1

LA[1]=3

LA[2]=10

LA[3]=7

LA[4]=8

'C' & Bigey Rem:Rew™y arcg § e Sl dder W | ras s & Null
PFex "\0' BT 2|
fr=ferRad fSaeRe™ 3R sferagie= "Hello" vreg & 9+ R fohdie oxar B |

W & 31T H Null Haex Sliet & forg avaer Rga &1 g "Hello" v # g
IR B =T I TP AP B |

char greeting[6] = {'H', '¢', '', I, '0', "\0'};

char greeting[] = "Hello";

31 RgT &1 #9R) # yeei= AgaR 2|
Index li] 1 2 3 4 5
Variable H e | I 0 \O
Address 0x23451 0x23452 Ox23453 Ox23454 0x23455 | O0x23456

IR H T RET & 3 H Null PRI BT 3N T8l R, A HHRIAR dTierd
wY W RET & 3T F Null BRI Bl I Y <dl & ofd I8 W Bl 3AREE
BRAT 2 | SIRIFT ReT BT e drAr —

#include <stdio.h>
int main () {
char greeting[6] = {'H', '¢', 'I', I, '0', "\0'};

printf("Greeting message: %s\n", greeting );
24



return 0;

b
9 SURIET PIS HHRI 3R I BN Al 3IeYS AR BN

Greeting message: Hello

A 9rer § fA=forRad Bae 81 2 |
w4 H a2 RI3)
1 strepy(sl, R s2@7 s1 # Bt F=ar 2
s2);

2 strcat(s1, s2); | RgT sl® aq 7 s2 &7 Srsar 2|
3 strlen(s1); SIRST B oIS B 9T 2 |

4 stremp(s1, Ife R slvdq s299M & @ 0 RET axar © srwaen afe
s2); s1<s2 @1 0 9 &9, R Ife s1>s2 dr 0 & e REA
PRl 2 |

5 strchr(s1, ch); | Rg s13 @vacs ch &7 ggell Jmafy & digex 3ar 2|

6 strstr(s1, s2); |RgT s1H Rgr 2 @1 Ugell AGRT BT Uigex <l & |
ffaRad SeERYT SWiad haRm § A HB B STAN I 2 |

#include <stdio.h>

#include <string.h>
int main () {

char str1[12] = "Hello";
char str2[12] = "World";
char str3[12];

int len ;

/* copy strl into str3 */

strepy(str3, strl);
printf("strepy( str3, strl) : %s\n", str3 );

25




/* concatenates strl and str2 */
strcat( strl, str2);
printf("strcat( strl, str2): %s\n", strl );

/* total lenghth of str1 after concatenation */
len = strlen(strl);
printf("strlen(strl) : %d\n", len );

return 0;

}
9 SWIFT PIS HHIRIS AR I BN Al ATSSYS FTgaR BR:

strepy( str3, strl) : Hello

strcat( strl, str2): HelloWorld

strlen(strl) : 10

wTfed 3R SHf®G HAR! di®HIE ((de):srmfie 399 saer

Y[ <sd W fhar Sar g1 Sefe wfed TN Telieed 39 Tsd I Usd fear
ST ®, <ifeT IRYgSl & Al BT I9 TIgH R d8ell Sl Adhdl &

wfed JaR srefiee T ergd ¥ gad odl 2, ofeT Wl 9l § I8 §9q
T B ADhAT 2| SHHME AN TiBId el HANI Bl B9 H Hgeldr 8 &R
wfed TR AATH 9P ST DI FAN & ST AIH< H Fgoldl © |

#include <stdio.h>
#include <stdlib.h>
int main ()

{

//static allocation example using integer array.

int arr[5]; // static memory allocation memory allocated before execution,
the size of array should be initialized

for (int j = 0; j<5; j++) //Waste of memory can be occured.

{
printf("Enter number for Static Array %d: " .j);

scanf("%d", &arr[j]);
H
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printf("\nThe Static Array is: \n");

for (int j = 0; j<5; j++)

{

printf("The value of %d is %d\n", j, arr[j]);

}

//dynamic allocation example using integer array
int* array;
int n, i;

printf("\n ---\n\nDynamic Allocation\n");

printf("Enter the number of elements: ");
scanf("%d", &n);

array = (int*) malloc(n*sizeof(int)); //memory is allocated during the
execution of the program

//Less Memory space required.
for (i=0; i<n; i++) {
printf("Enter number %d: ", 1);
scanf("%d", &array][i]);

}

printf("\nThe Dynamic Array is: \n");

for (i=0; i<n; i++) {
printf("The value of %d is %d\n", 1, array[i]);

}
printf("'Size= %d\n", 1);

system("PAUSE");
return O;

}
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AR 3TATHI & B A& N aror § 36919 rAdee iR TeweT &
o &g e B0 2 | I8 B <stdlib.h>gsx ®Ed # B1d 2

® 4. e IR faavor
1 void *calloc(int num, int size);
num I@i 1 Y WX ArEfed dRal ¢ | ! size qrge H BNl |
2 void free(void *address);
o T 9T & HER A B BT BT & |
3 void *malloc(int num);
num T H b W rEfed wxar | REal size dge 7 gRfT Uaq
rTgRIeSST Bt |
4 void *realloc(void *address, int newsize);
TART FHRY ATDIT & BT 37T 2 |

fr=forlRad o SRfie §ART STelTBIT BT Ba & 1T ISENT 2 |
1.

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

int main() {

char name[100];
char *description;

strcpy(name, "Zara Ali");

/* allocate memory dynamically */
description = malloc( 200 * sizeof(char) );

if( description == NULL ) {
fprintf(stderr, "Error - unable to allocate required memory\n");

}

else {
28




strcpy( description, "Zara ali a DPS student in class 10th");
}
printf("Name = %s\n", name );

printf("Description: %s\n", description );

b
9 SWIFT PIS HHRIS AR I BN Al ATSeYe FTgaR BR:

Name = Zara Ali
Description: Zara ali a DPS student in class 10th

SR U & FFER calloc(); BaRM &1 SUART &xa Wl fordm S |l

gl
calloc(200, sizeof(char));

Ay frdt Wt AES & FER Srellde IR Adhd 7| R MUBT 3H wR o fiEr
BT 1 Sefe 39 fAid W § Uh IR S9H Al b GRAMNT &)1 & 9Ig
gl 7Tl A ? |

2.

#include <stdio.h>

#include <stdlib.h>
#include <string.h>

int main() {

char name[100];
char *description;

strcpy(name, "Angad");

/* allocate memory dynamically */
description = malloc( 30 * sizeof(char) );

if( description == NULL ) {
fprintf(stderr, "Error - unable to allocate required memory\n");

}
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else {
strepy( description, "Angad is a cute Boy.");

}

/* suppose you want to store bigger description */
description = realloc( description, 100 * sizeof(char) );

if( description == NULL ) {
fprintf(stderr, "Error - unable to allocate required memory\n");

}

else {
strcat( description, "He is in 1% Class");

}

printf("Name = %s\n", name );
printf(""Description: %s\n", description );

/* release memory using free() function */
free(description);

}
Sd WG PIs HHIA AR I B8N Al ASeYe FTFAR BR:

Name = Angad
Description: Angad is a cute Boy.He is in 1% Class.

'C' ¥ uig? (Pointers):uig<yd IRYF & @1 A9 =9 IRTaad &1 Vgd
(FERY A BT Ugd) BIAT & | Rl WY o1 aRued @ik divde {6 dRE Uigex

BT T ST H o F Ul 9 STelRR &RAT aed B | Uigex ([SdelRe= &l

ARV w9 AR 2 |

type *var-name;

Ief type HigeX UHR T| FE W & AY Sl USRI A A AT AMY &R var-
name Uigex dRTFA &1 9 | Uigex ®l SFeiik &)1 & U SyanT § form
S Tl ORI “* O H SYART ford WM arel aRidd o & |9AE & | 65

A dige} feFenee F=TgarR &
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int *ip; /* pointer to an integer */
double *dp; /* pointer to a double */
float *fp; /* pointer to a float */

char *ch /* pointer to a character */

T Uizl @ A BT STl UBR Udh & BIT 8, I8 Udh AT SHRITSRIAA FHR
BT ® 3R I8 Ush A9 U Bl yelRid oxar g | A= Ser ueRi & Uil &
o b % STd gRT dige I T IR iR diac< & Sl bR § &
BT B

fr=faRaa Serexer dis<y IRTId & STINT &1 uefRid wxar 2

#include <stdio.h>

int main () {

int var = 20; /* actual variable declaration */
int *ip; /* pointer variable declaration */

ip = &var; /* store address of var in pointer variable*/
printf(" Address of var variable: %x\n", &var );

/* address stored in pointer variable */
printf("" Address stored in ip variable: %x\n", ip );

/* access the value using the pointer */
printf("Value of *ip variable: %d\n", *ip );

return 0;

}

T4 SWIFT PIS SRS AR A BN Al ASeYe FTFAR BRI
Address of var variable: bffd8b3c

Address stored in ip variable: bffd8b3c

Value of *ip variable: 20

NULL ufg=x:

Ife 3mud U UisTex IRU BT TS B b foIv HIg &) ur e} 8 9 39
NULL g 3118 &3+l A1f2y | I8 dRuael f$FeRe™ & §9g R f&Har mar 2|

Tigex IRueger R NULL 9 aarg= &1 78 8 S0 NULL dis=<x &g 2 |
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NULL ufg=R U - AM drdl diAc< 8l & 3R I8 Hg AMD Alssdl 4
RIRGIERE

fr=ferRed oM W e & |

#include <stdio.h>

int main () {

int *ptr = NULL;

printf("The value of ptr is : %x\n", ptr );

return O;

}
T ISURIHT PIS HHRIC 3R I BN A1 3MIeYe AR 8N

The value of ptris 0

gigeR @I Sitgd @ forg if Wede &1 STt fF=rgaR far S dar &
if(ptr)  /* succeeds if p is not null */

if(!ptr) /* succeeds if p is null */

'C' # Recursion(R&3):Reee @7+ (self-similar) @R & mgedi &l
RN B TP ufshar &1 WU wiwwsh ¥ afe e 9T SMUdl Ud & BaeE &
3R Sl BaRRHE Bl Bfd A P AT T © T 39 RPpeA Bawd & w9 H
ST ST 81 3 Teal § Oid U HaRld 37U+ 3T &l 8 bl xRl & ol 59
ReRfa ez ded 2 |

How does recursion work?

void recurse() o

{ recursive
ses ss aaw call

recurse();

}
int main()
{
recurse();
: iE Gaas
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Repela TR &M &=ar &

void recurse()

{

recurse();

int main()

{

recurse();

%W RENE R IINH

1. TR wae # & 99 s (Termination condition) &+ smawas &
3R 3@ oY a8 ga &I Bict T8l &1 a1y |

2. 519 A1 U BRI Ga Bl Bicl B 9 I8 o9 AFGS D BRI A |

Rez[ & I F=TgaR e

(@) fhamar ¥R (Fibonacci Series)

(@) foeifiera dIfthRige (Binomial coefficient)

(M GCD

(@) fhamdl AR

e ARIe & J@mn FEgER quie ogHd 3 &

0,1,1,2 3 5 8 13, 21, 34, 55 89 ..

fha@T WRIST § U8l & Ha} 0 3R 1 & 3R UAP 918 drell e} fUsel & Haxl

ST AN 2| MORNT Hed #, fhand d=mell f6 Nth e FgaR vavd ey
gRT aRif &

fibonacci(N) = fsaman wwamei f Nth <H
fibonacci(N) = fibonacci(N - 1) + fibonacci(N - 2);

el W, fibonacci(0) = 0 iR fibonacci(1) = 1
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f=ferRaa oo™ el Al 6 Nth <6 Fere & forv Res= &1 Suam
Rl 21 Nth e den fees @ forw a8 waues (N-1)th sk (N-2)th
ST HRAT & 3R B ST &1 AT BT 2 |

R&HI BT SN xXP fhaad! IS B Nth @4 a6 fiic o & forw a1 wum:
Fr=TferRad U, SUARThAlT ¥ % BaR bl ISUAN dRdb g9Yc & w4 4
flharel ARSI & UGl &I G B ofdl ©| S99 HUR d IJAR R &
SN x4 8¢ 'fibonacci' & JoR URAINT ®aees S §99¢ & w4 4 UH
gorfes N ofar 8 iR Nth fhaar der diear 21 99 yal & der <2 grf @@
R AT 81 ST i el RISl & Ugel & ¥ 0 3R 1 81 |

#include <stdio.h>

#include <conio.h>

int fibonacci(int term);

int main(){

int terms, counter;

printf("Enter number of terms in Fibonacci series: ");
scanf("%d", &terms);

/ *

* Nth term = (N-1)th therm + (N-2)th term;

*/

printf("Fibonacci series till %d terms\n", terms);
for(counter = 0; counter < terms; counter++){
printf("%d ", fibonacci(counter));

}

getch();

return 0;

}

/ *

* Function to calculate Nth Fibonacci number

* fibonacci(N) = fibonacci(N - 1) + fibonacci(N - 2);
*/

int fibonacci(int term) {

/* Exit condition of recursion™®/

if(term < 2)

return term,;

return fibonacci(term - 1) + fibonacci(term - 2);

}
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Program Output

Enter number of terms in Fibonacci series: 9
Fibonacci series till 9 terms
01123581321

(@) faifiera HIfhRIde BT 9RIm:
#include<stdio.h>

int fact(int);

void main()

{

int n,r,f;

printf("enter value for n & r\n");
scanf("%d%d",&n,&r);

if(n<r)

printf("invalid input");

else f=fact(n)/(fact(n-r)*fact(r));
printf("binomial coefficient=%d",f);
h

int fact(int x)

{

if(x>1)

returnx*fact(x-1);

else return 1;

}

The sum of the 10 binomial coefficients of the form C 9 k?
45

(M) &1 "= w1 GCD farer:
Input first number: 10

Input second number: 15
Output GCD: 5
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Logic to find GCD using recursion
factorsof2- @ € €© (») @ (2
factors of 30- o o © G o 10) (15)

Common j.-:x mn fli' 12and 30

GCD fr@rer & foy sgfaafea vamiRen:
Begin:

function ged(a, b)

If (b =0) then

return a

End if

Else

return ged(b, a mod b);
End if

End function

End

Program to find GCD using recursion:

C program to find GCD (HCF) of two numbers using recursion:
#include <stdio.h>

/* Function declaration */
int gcd(int a, int b);

int main()

{

int numl, num2, hcf;

/* Reads two numbers from user */
printf("Enter any two numbers to find GCD: ");
scanf("%d%d", &numl, &num2);

hcf = gcd(numl, num2);
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printf("GCD of %d and %d = %d\n", num1, num2, hcf);

return 0;

}

Recursive approach of euclidean algorithm to find GCD of two numbers:

int gcd(int a, int b)

{

if(b == 0)

return a;

else

return ged(b, a%b);

}

Output:

Enter any two numbers to find GCD: 12
30

GCD of 12and 30=6

ARt fig
o WHHHRY ST ddl B URMAT HHl BT Th HUE © Silfd HiAd FENT = &
Aufed 81d T |

o HANI H U 21 W & Tcdl &l FUT Id I §° HfAd HAN ATbee
arrafed fad S 2|

o TH Tl IR H Al Wl T Il & THEBR (WRIRAT ) BT gdfRiT
PEd B |

o TigeUH IRTTA & RTadr A 3 aRuger &1 Tgd (HHR) ATdbed &7
Usd) BT 2|

JIRTATY Ue
TS g2
M AR d % e B9 B9 BT 27
(o1) aTgeH W & et A &1
@) emged W # faoqa ff 9 =
() smged W H 419 &
(@) aged W # W18 & A1 e E &
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2 AR 9 TeIReA &1 SIfeerdr 87
&) O(”) @ O(logn)
(@) O(nlogn) () O(n+1)
U3 NN A9 UMReA ¥ oiid Ael &d Bl 8
(@1) <19 Mged W & 919 | Fel 8
(@) 519 mgeH W H faogma A 7 &1
() o9 mged W B Nod R & &
(]) o9 3Mged W & fusel oy # & a1 =& &
4 A T A 9 5N 9@ & WE B e
(@) sdu (@) wd
(w) wfe @) & | 313 A 7B
s = [ 3 A aen Sfeaar figid # Ao T8 @
(@) A ST AT (9) FEH WRIE ATHAT
(@) d & Al (]) R A

aga? Hbh Y=+
g qIS-RI @Il B THT SAfeoldl T 27

2 W ¥ AMYBT FIT AdeAd 87

U3 R am 2?7

U4 AF W AYST T ATAG 27

s iRl W smde @ 2?

IBECISEAREE]

g TETERVT & AT ST AT WX FHSTRN |

u2 fOR & malloc BRI ®I AR |

u3 Reae= & forv ST el IgdeR &1 SYANT fhar Sirar &7
T4 I 9, AR Fd A FaT 98N 77

U5 Character RgT &1 FHmaN |

S<INHIC
IN 1. € Q¥N 20 § Q[N 30
3TN 4: 9 3N 5. §
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YT 3
AT (Sorting)

AT (Sorting) TH Ry Wwy # ST & aRAT &R H FeMd vl @ |
FféT vemRen Ter o1 to a9y w8 § gaRerd oxa &1 adiar f[Afde ot 2
I M HH GATHS AT JUIGHA © | Al ST T Hodg D A qufed fdar
T R A1 I &1 Halfde Aec Ser |d B M 99  H 2| AT ST &l
IR 31f¥® UsHg ured # UelRid &x= & forw o wanT f& S 81 aafdd Sirad
# AT & o ISR &

Tl AR

Tl R, @l & CellA FaRl B SFd A & AJAR HHdE  IRD
UL PRAT & Tl Al BT AT A A g1 ST qebell & |

I HII— IGPHIY § I JUHATAT & HH ¥ FUSId by o & saferw st off
g BT Ad HAT S 8T ST 2 |

- ST 3R Are—sa—w Hfé(In-place Sorting and Not-in-place
Sorting):

R P SMITIHAT B Adhall 8| -0 AT TRed &1 fhdr +ft sk
ST @) SMaIhdT -8 Bl 2 3R safv 3= e s9—<ig &al ol g,
SR & forg, W & fiaR & AT | 99 Al 37—l ST BT U SIER0
=

gIeTich, /B ST TANA H, UTH Bl WA B LIS @ Sl aedl, T
e HAT 8 @ aRIER AT I 1fAd 8 Al § SR sAfMY 3% AC—ga-<
HIfET BT SIrdr 8 | Fo—4ie ATe—g9—rd AT BT Th I8N0 2 |

W  JIR ARSI MTfeT

(Stable and Unstable Sorting): a5 || 3a |42 |10 || 14| 19| 26 || 44 || 28 || =1

AT venifRen, d@r &I |re

P D dIE, Uh o dadl & HH

Rra® a1 gde B ® B gRafid

TE PN & SR I ST 10 |14 19 26 |26 | 31 33 35 |42 | a4
PET ST 2 | o 1
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et TemiRen, Tcar &l dic &) & 91§, U oY ddl & $HY oy df Uobe BId
2 Bl gRafdd Bl & ISP STl HET Pl ST 2 |

35 || 33 (|42 |10 (|14 || 19 || 26 | 44 || 26 || 31

10 14 19 || 26 26 | N 33 || 35 || 42 || 44

2 4 4 3 & 7 -] 9

Tdh TN & FfeAcl (Stability) AR I@ 8 W@ 89 qd d<dl & HH 1Y
RG] A8 & STl & oy U eudd # |

arefteq 3R Af—arsfiea AIféT yemReA(Adaptive and Non adaptive Sorting) :

afy 1T vemRen, i o= drell fove & ugel & &1 Aics d@l &1 o odl 8
FI’G[WG%@WWW%\'IHWW?WJ&@H(SOM%)W‘#W
A B $Y dd Wics © a9 IrSficd URINA 39 &9 ¥ X9 §U SAdl HH Y
& geara |

TS A—orsfica T waiRen gl # ugel ¥ € Wics ddl & &9\ H T8l
AT | 9 @ dics 8 A1 TR B e FRA B oY &R UP q@ D HA DI daerdl
2 |

HEcayof et

HIET Tl R =4l & SR 39 IR BB AKA] BT JANT fbar Srar g, Tl
SHBI U e uRe g

g3l H (Increasing Order):

HHl BT U 3IHH g 8¢ HH H P8l Sl ©, e a8 &I e (0 Usel arel
T ¥ ¥ 21 IIERV B Y, 1, 3, 4, 6, 8 9, T HA H ©, Hifd TsT B
Tl e 39 fUsel aret aa & 31 2 |

gcdl shH (Decreasing Order):

AHl BT U 3HH bcd g HA H HEl Il ©, Al 918 BT ded fu fUsel arel
qd 9 HH 2| QB0 & foIg, 9, 8, 6, 4, 3, 1, Ted H # & FifdH T8 8 T
T o sl 9 | ®H ¥
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IR—9edT %9 (Non- Increasing Order) -

AHl BT T 3JHA IR—aed Y HH § P8l Ol &, Jfe 919 BT ded (0 sl
Il T@ W FH I SHD IWIER 2| T8 HH 9 BT © 99 AgHA H gftade A+
B | SEERY B oY, 9, 8, 6, 3, 3, 1, I Fgd B9 H T R F&T & WA O A
ol T & $F AT SUP a_ER (3 P AW H) B

R—gear B9 (Non-Decreasing Order):

AHl BT Y AgHH IR—Fcd gU HA H Bl Ol ©, e 918 FT a0 s
qrel T P AT ISP d_IER © | I PH A9 BT & Oid IpA A gierde HH
B | TSRV & fo7g, 1, 3, 3, 6, 8, 9, IR—Fcd HF # € Tl TTT & IFTeAT Td AU
fUod d@ & Afd® I1 9SG RER (3 & A H) B

99a1 (Bubble) wfe:

9 i Uh WERY AT UAIReA g I§ WIS USANRA, el
TR & e wfide d@l & Td% SIS @1 ol &1 9l 2 3R PR 9 %A
ﬁﬁ%ﬁﬁfﬁmwglW@ﬁgﬂﬁ?\%ﬁﬂﬁ(average)\%ﬁqw
WRTE (worst case) Ry 7 dircifaRad! O(n?) & &f n A 53 ST a1l It &
a9 AT DI HH PRl ®?

B9 STERY B foy Ush 3FNIcs W of W@ & | 99a die On’) 9a ol B, s«ferg
g9 U Bl 3R Wéldh 79 R 2 |

14 ) [z [ 0]
q91 Wi, FeH UBSl QT d@l B AT YH B T, AT T 8 Tg A B B
fore S91aY gorm axell 2 |

A

39 HE |, 33 A 14 1 3P ©, TAIU IT USd O FIcs | M 89 27 I 33
B FoIT BT B |

14 ] s8] 2735 ] 10]
o1 T & R 27, 33 § BT & G 51 D A B e R o R

B EIE Y
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% W 39 @xE few =y —

[0z [ [ [

3T B9 33 3MR 35 @ g ¥ Ui € &5 M1 ggel 9 € |ifds Refoat #

BEnan

i} B9 3FTST <7 A1, 35 3R 10 DI WA B

aanan

T OGO © b 10, 35 ¥ BT © S 7 dIcE T8 ¢ |

(0] ][ Jfos [0

T T Al B WY FRA B AU B R T W B 3fd 9% uga 9@ 21 U
TR’I—Cﬂ%T (iteration) & dT&, W 39 TRE faw= =My —

HEBR0
3 & fewr w € A Ue W UAF YIRIGRT & 916 fhd axe fawen aife | g
TRERT & 918, I8 39 avE fa@T a1y —

oon | |
oo | BB

3R W19 B3 WU BT ARyl T8l Y& 9 99¢1 Ae Ig S| Sfal & 14 W
e 9§ 9 B TR
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o (1 [ =]

Algorithm:

Wu@%mﬁ%ﬁﬁ%w@ﬁ%sﬁ?@qwﬁ%aﬁﬁ@q
PHRAT B |

BubbleSort

for all elements of list
if list[i] > list[i+1]
swap(list[i], list[i+1])
end if

end for
return list
end BubbleSort

991 dic & ferv C wrum:
#include <stdio.h>

#include <stdbool.h>
#define MAX 10

int list MAX] = {1,8,4,6,0,3,5,2,7,9};

void display() {

int i;

printf("[");

// navigate through all items
for(i=0; 1 < MAX; i++) {
printf("%d ",list[i]);

}
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printf("]\n");
}

void bubbleSort() {
int temp;

int 1,j;
bool swapped = false;

// 1oop through all numbers
for(i=0; 1 < MAX-1; i++) {

swapped = false;

// 1oop through numbers falling ahead
for(j = 0; j < MAX-1-1; j++) {
printf("  Items compared: [ %d, %d ] ", list[j],list[j+1]);

// check if next number is lesser than current no
/I swap the numbers.
/I (Bubble up the highest number)

if(list[j] > list[j+1]) {
temp = list[j];

list[j] = list[j+1];
list[j+1] = temp;

swapped = true;

printf(" => swapped [%d, %d]\n",list[j],list[j+1]);
telse {

printf(" => not swapped\n");

}
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// if no number was swapped that means
/I array is sorted now, break the loop.
if(!swapped) {

break;

}

printf("Iteration %d#: ",(i+1));
display();
}

}

main() {
printf("Input Array: ");

display();
printf("\n");

bubbleSort();
printf("\nOutput Array: ");
display();

}

9 SWIFT PIS HHRS AR I B8N Al ATSCYS g 8R:

Output

Input Array: [1846035279]

Items compared: [ 1, 8 ] => not swapped
Items compared: [ 8,4 ] => swapped [4, 8]
Items compared: [ 8, 6 ] => swapped [6, 8]
Items compared: [ 8, 0 ] => swapped [0, 8]
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Items compared: [ 8, 3 ] => swapped [3, 8]
[ 8,5 ] =>swapped [5, 8]
Items compared: [ 8,2 ] => swapped [2, 8]
[ 8,7] =>swapped [7, 8]
Items compared: [ 8, 9 ] => not swapped
Iteration 1#: [146 0352789 ]

Items compared: [ 1,4 ] => not swapped

Items compared:

Items compared:

Items compared: [ 4, 6 ] => not swapped
Items compared: [ 6, 0 ] => swapped [0, 6]
Items compared: [ 6, 3 ] => swapped [3, 6]
Items compared: [ 6, 5] => swapped [5, 6]
Items compared: [ 6,2 ] => swapped [2, 6]
Items compared: [ 6, 7] => not swapped
Items compared: [ 7, 8 ]| => not swapped
Iteration 2#: [1403 5267 89 ]

Items compared: [ 1,4 ] => not swapped
Items compared: [ 4, 0 ] => swapped [0, 4]
Items compared: [ 4, 3 ] => swapped [3, 4]
Items compared: [ 4, 5 ] => not swapped
Items compared: [ 5,2 ] => swapped [2, 5]
Items compared: [ 5, 6 ]| => not swapped
Items compared: [ 6, 7] => not swapped
Iteration 3#: [10342567 89 ]

Items compared: [ 1, 0 ] => swapped [0, 1]
Items compared: [ 1, 3 ] => not swapped
Items compared: [ 3, 4 ] => not swapped

Items compared:

[
[
Items compared: [ 4,2 ] => swapped [2, 4]
[ 4,5 ] => not swapped
[

Items compared: [ 5, 6 ] => not swapped
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Iteration 4#: [01324567 89 ]

Items compared: [ 0, 1 ] => not swapped
Items compared: [ 1, 3 ] => not swapped
Items compared: [ 3,2 ] => swapped [2, 3]
Items compared: [ 3,4 ] => not swapped
Items compared: [ 4, 5] => not swapped
Iteration 5#: [0123456789]

Items compared: [ 0, 1 ] => not swapped
Items compared: [ 1,2 ] => not swapped
Items compared: [ 2, 3] => not swapped

Items compared: [ 3,4 ] => not swapped

Output Array: [0123456789]

7749 (Selection) HET: T AE Th AR AT TAHNRA B |

JE TP -0 JoldT—omeTRa HfST veiRen & s Al a1 il # i
B B, WAIC fHar gom 9T 918 AR T Wie 9 A gom Wi SRff ofR e B
I W, A HAT AT I AR Well I8l © IR AT AT | 9 By gorw 9w H
B B | AT RMERES) W # ¥ WY BIel d@ & 99 fhar Irar § &R g9
W H 999 I I b 1T el AT ST ®, 3R 9% dw A fHY gam W @
U AT 99 T © | I8 WfhAT i W @l Wi @I Ud dd qrl AR derdl
el oIl B | 39 UTIReA i (average)&ﬁ? e ERI (worst case) Rerfa &
Frefaael Om?) 8, oTef n | fhd ™ aral dal @) e € ok sfey a8
TATRA 93 ST ¥e & oIy Sugw 78l 2|

T HET DA B Bt 87

Tdh IIERV $ WU H FfoRad e g W W faeR &

L1422 Lz Lo ) o8 ) 10 42 )| ]

FAgg foe ® UM M o foy, 1@ foe &1 Hfe wu A S 8 2| Ugelt
Rerfy 5781 14 1 999 3§ AURT F=AT1 2, 89 [ foRe &I F9 Fxd 2 3R Uil &
f& 10 forraq @ 2|

a8 A RS 3 )
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S9felg 89 14 & 10 9§ 98od & | Vs GRERT & d18 10 1 & foe # =aq a9
2, dics fore # ygel Rafy # fewrg <am =)
) «]

BBEDBE

TR WM & oIy 5781 33 2, 89 U Y G0 9 q1al folve @1 W g6 o

gl

(0o )Lz e o= JLre )2 )
T U € fF 14 fore & O 999 o9 919 7 &R I8 R WM R BF A1 |
B9 39 /Ml B W9 IR T |

(0] 2 J[10) 38 ][0 [ 2 ]

3 gRIGRATN & 915, &1 &F 4 A 919 Udh Hadg 1 3 oA 7 o 9 2 |

H"’H“J[WJ[%J[%HHJ[MJ[“H

[ ]
JEENECNE
[[2o J[ 2= ][~
|ELH
[2e

[

]I

)

I

[2= ]

|Gs])G=]) (=] == ][ == ][ <=
I
(=
I

; o”-l- 1
5[ c][14
(3034 1(3=)

48



TReA:

Step 1 — Set MIN to location 0

Step 2 — Search the minimum element in the list
Step 3 — Swap with value at location MIN

Step 4 — Increment MIN to point to next element
Step 5 — Repeat until list is sorted

o9+ dfe & forg C dmm:

#include <stdio.h>

#include <stdbool.h>

#define MAX 7
int intArray[MAX] = {4,6,3,2,1,9,7};

void printline(int count) {
int i;

for(i = 0;1 <count-1;i++) {
printf("=");

}

printf("=\n");

}

void display() {

int i;

printf("[");

/I navigate through all items
for(i = 0;i<MAX;i++) {
printf("%d ", intArray/[i]);
}

printf("\n");

}

void selectionSort() {
int indexMin,1,j;

// 1loop through all numbers
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for(i=0; 1 < MAX-1; i++) {

// set current element as minimum
indexMin = i;

// check the element to be minimum
for(j = 1+1;)<MAX;j++) {
if(intArray[j] < intArray[indexMin]) {
indexMin = j;

}

}

if(indexMin !=1) {

printf("Items swapped: [ %d, %d ]\n" , intArray[i], intArray[indexMin]);
// swap the numbers

int temp = intArray[indexMin];
intArray[indexMin] = intArray[i];
intArray[i] = temp;

}

printf("Iteration %d#:",(i+1));
display();

}

}

main() {

printf("Input Array: ");
display();

printline(50);
selectionSort();
printf("Output Array: ");
display();

printline(50);

}
S ISR PIS HH 3R I BRI A1 fSeye AR BN
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Output
Input Array: [4632197]

Items swapped: [ 4, 1 ]
Iteration 1#:[1 632497 ]
Items swapped: [ 6, 2 ]
Iteration 2#:[123 6497 ]
Iteration 3#:[123 649 7 |
Items swapped: [ 6, 4 ]
Iteration 4#:{123469 7 ]
Iteration 5#:[123469 7 |
Items swapped: [ 9, 7 ]
Iteration 6#:[1234679 ]
Output Array: [1234679]

7o (Merge) ¥Ifém: aot dfé feage (fawfod) v i (Sd) W ememiRd ud
WIfST ddHiid 2| g9 Fad WRE AWl § (worst-case) dirafaadt O(nlogn)
Y @ HRU g GId IS TANNA § ¥ U 2| d9 Gic Ugal W Dl I aRIaR
fewal & drsdl 8 3R fhR S8 b HHag < | Sisdl o |

ol ¢ DA HH P 27?
ol AiE B I3 @ oy 89 Ua fr=ifeiRad srafigd & o @

a0 R 3 K5

B9 S © [ A9l Al Ugel QI W Bl GARIGRII e ¥ aRI6R 27 # qied! 2
SE q% % wRAY] (atomic)dT AT WM W FEI BT WA ¥ | B9 Fel Sud 2
% 8 AT @1 TH W 4 AHR & T W H d¢ T T

(14 38 | 27 | 10| \35J[19\\42H44\

T Hel AT &) SURAMY & I IhH BT T8 geoldT ¥ | oF 8 39 <1 W B Al #
fofora axa 2|
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e s Lz )le ] L )re ] (o2 (o)

B9 AN 39 W Bl IR fAIRTT - & iR 89 WRATY 919 0T 81T & foeaT iR
3fferep fauTfoTe T8l fdarm S el |

14| faof [[22] [[10] (35| [10] |[42] [ 4

319, B9 S8 O I D W FHfSTd HRA & O S8 arel AT | FUAT 39 et
&1 Ay MY 77 Bre W & |

B gl TP fove & T @l gl dxd © 3R R & FHHdE &7 4 S= Uh
a9 foree # wHAferd aa 21 89 OIFG © fF 14 3R 33 wice Rafa & &1 €1 &7
27 MR 10 BT oA BT B R 2 AFl B ey foe H &H gl 10 BT ST &
3R SAS UGS 27 BT | B 19 AR 35 P HH &l © SdIP 42 AR 44 P HAD
®Y I @ AT 2|

‘14”33‘ ‘1UHE?J ‘19“35‘ ‘42“44‘

HAS aROT S 3FTel YRIGRT ¥, B9 a1 Sl AFl &l foRe &1 ol o= 8, 3iR
I TP dics B9 A sT A @) fore # Aol R T B

{10 ‘[14 \HE? H33‘ ‘19“35” 42 ”44‘

sifod faera & w1e, foRe 59 ovg foafy —

‘10HMH19“2?“33”35“42“44‘

Algorithm:

ol e fore &1 gRIEGE e ¥ R®ER fwil #§ giedl @ 99 96 [ 9 iR
e faiiora =81 fbar S Adbdr | aR¥T & IR, PR foe 4 ddd o &
IR & arfes = g9 aren gfa W |ids & R

Step 1 — 3rR fore # Gad & & d@ g, a1 I8 foe dics ®

Step 2 — oRE @I YRIGI T F &1 SR1ER 2341 § i1 ofg ad (b SH 3R
3fferep faufra =18t faam S e |
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Step 3 — B! Aice FRRAT BT 30 A8 FHfeld BT Al T4 1 aretl i
dics & @ |

7ot Aé & forg C wnm:

#include <stdio.h>

#define max 10

int a[10] = { 10, 14, 19, 26, 27, 31, 33, 35,42, 44 };

int b[10];

void merging(int low, int mid, int high) {

intl1, 12, i;

for(11 =low, 12 =mid + 1, i = low; 11 <= mid && 12 <= high; i++) {
if(a[l1] <= a[I2])

b[i] = a[ll++];

else

b[i] = a[12++];

}

while(11 <= mid)

bli++] = a[ll++];

while(12 <= high)
b[i++] = a[l12++];

for(i = low; 1 <= high; i++)
a[1] =b[il;

}

void sort(int low, int high) {
int mid;

if(low < high) {

mid = (low + high) / 2;
sort(low, mid);
sort(mid+1, high);
merging(low, mid, high);

} else {

return;
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}
}

int main() {

int i;

printf("List before sorting\n");
for(i = 0; i <= max; i++)
printf("%d ", al[i]);

sort(0, max);

printf("\nList after sorting\n");
for(i = 0; i <= max; i++)
printf("%d ", a[i]);

}

9 SWIF B SIS 3R I 8N 1 3MSeYe F=Tgar enm:

List before sorting

1014 19262731333542440
List after sorting
01014192627 3133354244

faeE (Insertion) ¥IEMaE U6 §9-% Jo—omenRd AT TiReA o |
TN UH IU—foRe g9 T ST § S 8He Aics REd B | SeeRY & fory, Udh
W & e R 31 |ics 991¢ @1 ST 2 | U dcd ford 39 dics Su—forve #
JHferd fhar ST B, sl Sfud S 9d wRe R s9 g8l STl Wil ® |
Ay g9 9mM, fodeE 9 g

W P HHG wY A Fd B ST § AR AP ASSH Bl IR AT
ST € 3R 9 Wics Su-foRe # Srell (@h & W H) Oar ¥ 59 UTReA &
3fd (average) iR a9 @RIE (worst case) Rt 7 dirafdad Om®) 8, et
n 3 R S arel del @ G € iR SNy U YIReA 93 el We @ forg
SWH e 2|

g AT o FH R ®?

B9 QSR & oy uah srarfied W of @ B

)z 1o o 042 ) )
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e T ugat Q1 a@t @ g R 2|

[14](ss](zr][10) ) [0 [ e ][]

TET 14 3R 33 T BT RIS HH § U8l ¥ 81 8 | 3rfl & forg, 14 Aids Su—fore
#gl

(e ) oo ) o L) )

e A& MY 33 @Y 27 | T BT 2|

Ty

14 || 33 || 27 || 10 || 35 || 19 || 42 || 44

3R urcht § foh 33 W& Rearfy # &1 2|

14 || 33 || 27 || 10 || 356 || 19 || 42 || 44

gg 33 BY 27 B 1Y WY BT 2 |

gg dice Su-fore & @ dadl @ 91 &) g &)dl g | U8f 89 <@d dics
IU—foRe # Pdd Th ded 14 © 3N 27, 14 A Af0b B8, gAY dAlcs Su—fore &Y
JCA—dgel b 91 A Ig Aics /|

[a](zz](ss ][ v0 ][(ss ][ 1o [ 2 [ s

mﬂ?ﬁﬂﬁ@,"o’q—%ﬁﬁ143ﬁ?27glmaﬁ,ﬂ€333ﬁ1oﬁwmél

Gl o[ (r0 2 L)

IE 99 U Gl HE H T8I T |

14 || 27 (| 33 || 10 || 35 || 19 || 42 || 44

I 8 Se WUBNA ¢ |

14 (| 27 || 10 || 33 || 35 || 19 || 42 || 44
aﬁ,ﬁfﬁvﬂaﬁmoaﬁwﬁww%l
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[0z )10 )0 8 ][0 2 [ ]

gafery, &9 S fl WY & B |

14 )10 [ 22 [ =0 ][ =8 ][ 10 | 42 | s
e &9 14 3R 10 BT @i HA H u1d 2 |

14 [0 [z 5o [ o8 10 ] 22 ] |

T I R ¥ WU axd T | IR gRIERT & i d% dics SU foke W 4 A @
S 2 |

11014 | 27| 33 | 35 || 19 | 42 | 44 |

S UfhdT 99 T SN REdT & O b T raifigd A dics Su—fore H e
TET 8 9 B |

Algorithm:

39 BH Ig ST Th-ildd Y HTH HRal § b Udh g1 aR O 8, SAfeTd 89
faem (Insertion) HfET & TR & UKl B AH € |

IR 1 =3R foRe § B T & I 8, a1 I8 fore dics 2|
TROT 2— 3T dcd oid |
TR 3-WICS IU G & il Tt B 1T B eI B |

IO 4 — AICS U AT & I T dedl BT Rde BN Sl |ic &I S arel 99 4
1w 2

IROT 5— A afFferd o |
TROT 6— eI 9 Tb ! AIe 781 81 9l |

f3em (Insertion)fe&T & forw C wrm:
#include <stdio.h>
#include <stdbool.h>

#define MAX 7
int intArray[MAX] = {4,6,3,2,1,9,7};
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void printline(int count) {

int i;

for(i = 0;1 <count-1;i++) {

printf("=");

}

printf("=\n");

}

void display() {

int i;

printf("[");

/I navigate through all items

for(i = 0;i<MAX;i++) {

printf("%d ",intArray[i]);

}

printf("J\n");

}

void insertionSort() {

int valueTolnsert;

int holePosition;

int 1;

/l'1oop through all numbers

fori=1;1 < MAX;i++) {

// select a value to be inserted.

valueTolnsert = intArrayl[i];

// select the hole position where number is to be inserted
holePosition =1;

// check if previous no. is larger than value to be inserted
while (holePosition > 0 && intArray[holePosition-1] > valueTolnsert) {
intArray[holePosition] = intArray[holePosition-1];
holePosition--;

printf(" item moved : %d\n" , intArray[holePosition]);
}

if(holePosition !=1) {

printf(" item inserted : %d, at position : %d\n" ,
valueTolnsert,holePosition);

/l insert the number at hole position
intArray[holePosition] = valueTolnsert;

}
printf("Iteration %d#:",1);
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display();
}
}

main() {

printf("Input Array: ");
display();

printline(50);
insertionSort();
printf("Output Array: ");
display();

printline(50);

}

S SURIFT IS HHRIA 3R I BRI Al 3IeYe AR BRI
Input Array: [4632197]

Iteration 1#:(4 632197 ]
item moved : 6

item moved : 4

item inserted : 3, at position : 0
Iteration 2#:[34 62197 ]
item moved : 6

item moved : 4

item moved : 3

item inserted : 2, at position : 0
Iteration 3#:[2346197 ]
item moved : 6

item moved : 4

item moved : 3

item moved : 2

item inserted : 1, at position : 0
Iteration 4#:[123469 7 ]
Iteration 5#:[123469 7 |

58



item moved : 9

item inserted : 7, at position : 5

Iteration 6#:[1234679]

Output Array: [1234679]

@Ra (Quick) HIfET: IRT Toh TdR @ _ia FHeral Hfet gamiRen € @ik et
W BB W H AU o ) 3menRd 81 Te g7 W o W F g fear
Srar &, o & e WA MuiRa 9m (Raa R o fare= far Sirar g iR
S UIRdIC $ad ©) B gl § BIC AF @l 8, 3R g W H urgdie 949 |
3iferes A BT G AT B |

TIRA T T W T fdfed Fcll © IR S9@ 918 1 IRUITFRa®Y 49— &l

AE B B oY I B 9 IR A QA IR DA A © | T8 THANRIH IS MBR
B ST AT B oIy HIH FHIe 2 |

39 UemRen & oiid (average) 3R wew wWx@ (worst case) Refa #
Hirerfaae! O(nlogn) B, STEf n Afe fhd W9 aret dedl &) 6 € |

w@aRa ifdT & fawrer:

fr=iferRad SeTeRvr I8 9arar € fb &3 U W # Uigdic A9 & |4 fhar SIdr § |

urgdic A9 foRe @1 aT 9FN H gedr 21 iR Il a3, 89 e Su—Jdl &
foTy dTSde AM &1 UdT SR § Sid dd d Gl iRl H dact e 8l dcd T8l I8

wTdar |

Al6] Al7] Al8]  A[9] A[10] A[11] A[12]

(o8) 84 65 108 60 96 (72)
72 84 65 (108) 60 96 (98)
72 84 65 (e8) 0 (96) 108
72 84 65 96 80 (98) 108
UIgdic TR

TR 1 —[I AfF GBI A9 Bl Urgare g |
TR 2 — ¢RI B BISHR Gl & <15 a1 9l 3R 3T ax7 & forg a1 aRvae o
=R 3 — T ARG BH FADBIS Pl SAT AT ©
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TROT 4 — WGP AT INYTA I=d GBI BT SR BT 2

TR 5 — O d6 913 IRYIA B I urgdIe A FHH 8 IR T

RO 6 — Od I <1 ARG Bl deg Urgdre ¥ qf¥d 2 9 gl

TROT 7 — I 1 TROT 5 3R AR 6 AT & BRI Al 91 3R TR BT W BN
IROT 8§ — Jfe I1AT >STAT dige Sigl d fAefd & =731 ursdre 8N

@R HIET TR

TR THTIRA BT IUIRT IR IR | HR § oid ddb dI g9 BIC AWd favrer &
T ugd ot | R g faTe R @Rd | @ dRarg $1 ol 8 | g9 e
w9 # @Rd A & TnReM &7 a9 &xd & —

TR 1 — FIA I GADID A9 Pl qrgdic g |

TRUT 2 — UISAIC HIF & SYART R WX T Ao o |

RO 3 —RRAdel q¢ fawe w® @Ra | v |

RO 4 — Raxfidel! <R favom wR daRd dfié o |

@Ra diféT & forg C wm:
#include <stdio.h>
#include <stdbool.h>
#define MAX 7

int intArray[MAX] = {4,6,3,2,1,9,7};
void printline(int count) {
int i;

for(i = 0;1 <count-1;i++) {
printf("=");

}

printf("=\n");

}

void display() {

int i;

printf("[");

// navigate through all items
for(i = 0;i<MAX;i++) {
printf("%d ",intArray[i]);

}

printf("\n");
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}

void swap(int num1, int num?2) {

int temp = intArray[numl];
intArray[numl1] = intArray[num?2];
intArray[num?2] = temp;

}

int partition(int left, int right, int pivot) {
int leftPointer = left -1;

int rightPointer = right;

while(true) {
while(intArray[++leftPointer] < pivot) {
//do nothing

}

while(rightPointer > 0 && intArray[--rightPointer] > pivot) {
//do nothing

}

if(leftPointer >= rightPointer) {

break;

} else {

printf(" item swapped :%d,%d\n",
intArray[leftPointer],intArray[rightPointer]);

swap(leftPointer,rightPointer);

}

}
printf(" pivot swapped :%d,%d\n", intArray[leftPointer],intArray[right]);

swap(leftPointer,right);
printf("Updated Array: ");
display();

return leftPointer;

}

void quickSort(int left, int right) {
if(right-left <= 0) {

return;

} else {
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int pivot = intArray|[right];

int partitionPoint = partition(left, right, pivot);
quickSort(left,partitionPoint-1);
quickSort(partitionPoint+1,right);

}

}

main() {

printf("Input Array: ");

display();

printline(50);

quickSort(0,MAX-1);

printf("Output Array: ");

display();

printline(50);

}

T4 IWRIF IS HHRIA 3R I BRI Al 3MIeYe AR BRI

Input Array: [4632197]

pivot swapped :9,7

Updated Array: [4632179]
pivot swapped :4,1

Updated Array: [1632479 ]
item swapped :6,2

pivot swapped :6,4

Updated Array: [1234679]
pivot swapped :3,3

Updated Array: [1234679 ]
Output Array: [1234679 ]
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wEcay fdg

FIfET TemRen Ter & Uah a9y w9 # yaRerd &)a & didT fAfdw
B 2 |
g9q] Gl UH WHERI WMST TANReA | I ST TAReA,
JATT—3METRT UIReA & R Afse d@l & 9% Sifs &1 gar &
Sl 2

7ol A s (i) ds @fer (Od) o= menRa e i da- e
2| 3! 9 WG A9 H (worst-case) diretfRael O(n log n) 89 &
PR IE AT ITBIVANRA § A TP 2 |

@RI TH THR @ T el AT TamRed 2 3R ST @& W & 8IS
W H e S W mRa 7 |

sreraTel U
TRIFTS a9
of 991 UIIReA @1 SIfeeld &
() O(N) @ O(N?)
@) O(logN) (@) O(NlogN)
Y2 Aol USNRA & Sfcerd &
(ON) @ O(N?)
(&) O(logN) () O(NlogN)
U3 AT TATRA B Sifeardr &
(3 O(N) (@ O(N?)
(&) O(NlogN) (@ O(logN)
U4 BIF T 3BT AT TeanRen g |
@) == fdst @) frraer fdst
(%) aRa wfe () ®rg e
U5 TIRT PHHGE TIRA B Sfeerdm B |
(@) O(N) (@ O(logN)
@) O(N?) () O(NlogN)
CTYRTHD URT
1 AT @ 2?

U2

Rer A1f&st w1 87
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U3 g-Tord W @ 72

W4 IR TamiReA & forw waw @Wrte Rafd (worst case) &1 X9 28He |
U5 @RI TemRed & fory @ @re Rerfy (worst case) 2 |

IRECIRCAC R

of Aol AT foaR # wemgu |

2 PRI I TP AT YTReA & 3Rt 87

u3 aRa AT Ty |

T4 selection iR Insertion A&t & g 3far?

g5 Rer 3R aiRer W& & & w7 iR 27

STINHTAT
3TN 1 § SN 2: 3N 31 §
3TN 4: 9 3N 5. ©
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AT 4
WP IR G

wa(Stack): & UH Tsgae el <Ry (TEA) & RTadr TarT mdR w afl
R el # fhar S & | SeeRe @ folg—drer & ol @ & a1 U $6 A1
el B W aRdfad T § Th WE P aE Idd bl 8

IrRafdd gFar § WF dad U6 BR W IAIRE @ AT I 2| I3 B
fou— &1 Sad F1E I i Rdh @ W A dd WI AT dwIa Fad € | S e,
WH TEICT Bdd U BR W ST & IR Bl AT <1 = | fodl 1 |79, &4
HId WH & MY dTa@ B SUWEN HR AHd 21 TE guT VWS B
LIFO(3IfA—37-5¥c—3Se ) Sl IgdaRa=Tdl 8| T8 W) S dcd 3id # Sirer
ST & Ugel Berl Il 8 ¥d Weldet # e &I ger (Push) dorm ge™ &1 dfg
(Pop) SRR EaT Il 2 |

wa Uoicws  (Presentation):fFrfaRaa o #ites K& iR s IMRIE &7
ST AT ¥ —

£
F
3 L
7\, Last In - First Out
Push Pop
Data Elemant Data Elamant
Data Element Dt Elamant
Data Elemant Datn Elsmant
Data Element Dt Elsmenni
Data Elamant Data Elsmant
Stack Stack
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TP b Bl W, LR, Uigex 3R fofds foke & Aregq A gWeive fhar o1 Adhdr
R TP P b Ase AT SN ATeSl el § A Udh TbR BT 81 Fhdl 2 |
g UBf T W BT SYINT IR TP Bl SHATHS B N8 § ol U g Flgol Wb
=

ATl AR SR BT ST Kb DI SHRARINHT iR SigfreremafsiT
BT B foIv fHar SIar g1 s96 3@l Uh edh fAHfalRad | wafie &l &
fore T fopam Sfrar & —

Push() —U& d@ <& # Sredr

Pop()- T& @ &F ¥ g

T4 B WP H BIg @ Silsd & d9 Wb @ Bl ¥ ST D oy IHST Wed
Uh HYA 2 39D oy FrefoRad waed &1 SUANT ard o—

peak() — & & Y ST I@ PI TR &7 U1t AT

isFull) —& & WX 8 &) STd &R

isSEmpty() — & & @ell 8 B SITa BT

W AT Wb ¥ 3ifdm Tie T 9@ & fo Up Uigexk BT STINT B & Sl Bl
XPh b e B garal & 39 TOP & 9 I 91 ar & v dRvdd fa=r ger
Wh & A Bl I 9ATT B |

T BRE & UoR —

peek():

peek() BaRM & forg geniiReA—

begin procedure peek

return stack[top]

end procedure

peek() Ba=E &1 C 99T H gFeiHCIN —
int peek() {

return stack[top];

}

isfull():

isfull() waee & forg gemRed—

begin procedure isfull

if top equals to MAXSIZE

return true
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else

return false

endif

end procedure

isfull() waee &1 C 99T § SFelHeed —
bool isfull() {

if(top == MAXSIZE)

return true;

else

return false;

}

isempty():

isempty() B & forq veniRed —
begin procedure isempty

if top less than 1

return true

else

return false

endif

end procedure

isempty()waerE &1 C 99T 3 gFeiHCe—
Example

bool isempty() {

if(top ==-1)
return true;
else

return false;

}

797 JifeE(Push Operation): <& § e 91 Sl d«@ Sife AT Sed &
AT BT YT MR Hed & G MR FHfaifad wod @ Ta 35l 2 |

Step 1 — Checks if the stack is full.

Step 2 — If the stack is full, produces an error and exit.
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Step 3 — If the stack is not full, increments top to point next empty space.

Step 4 — Adds data element to the stack location, where top is pointing.

E \ Push Operation

top— ¢

Step 5 — Returns success.

Ife R BT fofd fore | e &xd 8 O &U 3 § SFIHG FHRNT Irdfed
BT BT |

T TR & oy TeiReA—

begin procedure push: stack, data

if stack is full

return null

endif

top < top + 1
stack[top] «— data
end procedure
TenieA &1 C # seiiice™ —
void push(int data) {
if(lisFull()) {

top =top + 1;
stack[top] = data;

} else {

printf("Could not insert data, Stack is full.\n");
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}
}

urg e (Pop Operation): & ¥ U6 STl dd & €M &1 Ufshar & Uiy
H SIeT ded Bl g™ Bl gollv <19 dRTIA Bl Tdh A U & Sidib foid fore A
STl e PR IR IRAd H STeT ad ®l el ax F9RT &l deallocates foar Sirar
2 Ufg SRee fEfaRed o @ Ud sEe € —

Step 1 — Checks if the stack is empty.

Step 2 — If the stack is empty, produces an error and exit.

Step 3 — If the stack is not empty, accesses the data element at which top
is pointing.

Step 4 — Decreases the value of top by 1.

Step 5 — Returns success.

Pop Operation /. :

Stack Stack

UIITReE & foly YTIReA—
begin procedure pop: stack
if stack is empty

return null

endif

data « stack[top]

top «—top- 1

return data

end procedure
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TiRed &1 C H seiiiced —

int pop(int data) {

if(lisempty()) {

data = stack[top];

top =top - 1;

return data;

} else {

printf("Could not retrieve data, Stack is empty.\n");

}

}

e B STINT—T=foRad &1t & ol Wb &1 ST fBar 57 AT & |

(@) 3T fafh Jeaiw-1(EIRHEH: TaRave SdeUe)

(@) awfeT

(M) ST FEEART Ao )

(@) oSieIK fafs TGAQ@RIARE TRDRN  FdwqueH):  ARedfes
UGN @ & dR&® &I AICI $ed & Udh SINIHCH TaaU I U 37T

AT TP oifhd T AT H forg dd 2 991 4R a1 amseye & qgol |
fermferfRaa i e 32—

B ESEEICNE]

I (drferen) ArceA

Uefhad (Rasd aiferer) Arce

S QERIYRE BT M ATINER & IUIRT & AR AT AT & |
stpad A

B9 U UARIURE a - b + ¢ foed € R # 3ifRer s & 75 swHd b
TAT 8 4 U 3BT AT 8 SHP A9 & (o U forRaT 3R dlel T 3 ©
dfd BT IudRvl & oIy IR & TP YRR 3 giwhad Uaaue &l
R e forg a1fdres <1s ok W @) favgddr Bl B |

Syt (diferer) A=
39 ARYE ¥ IffRex 3ffNs & A forar Biar € Sarsxvr & fofv +ab o &1
SfPaT AT a4+ b & FHM 8 ST AIRYE BT Uifersr AeIE Wl dEd B |
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TRefhad e

UR<fthaRy A BT Rad TIfersT A1eeT ded & 394 3iTRex 3ifNs & 9ig § 2T
2 IR & forT ab+ ST @Y speg AT a4+ b @ THH B

P B SYTAN UdH A BN TR A # wuiaRer & fog fowar i z |

(@) THL BT ABLIBT BT TART YoIRed # fhar Srar g ol ol ur & ame
W BT & off fhdl werd ufge & ffl Sqeey a&% 87| SRV & forg

T YeoldT & ARIH ¥ ST IR Hd BT |

TUEH WMH H U Uige ¥ TN Uige ddb AT Il BT |

SRRE  FT A9l § T Uige ¥ GAN UiSe Od o @ oy 98d AR fdded 8l
2 af u& dide 9§ g Ufdc W 9M & d19 9109 Ugd Uige W M B 3R Iy
e g= 21|

fx, g @ ol W &1 swddd fhar of Gadr g1 Resa te 3 s&

FERT § ORTaT Wb @1 Aee I gHoife Y Ihd ¢ |

(M) T yEeE: Bz W MYFTH BRI MU WU B I I b ol wrIfes
O e Afsd & ©U § Ud Wb STANT &l 2 |

] (Queue):dg THh THIIC Sl FaR 2 Gl HB 81 dP Wh & G © | Kb
& fAwda, & & o M ORI W el BT Tl TS ¥R d@ @ S
(enqueue) IR THRT URT T @I Bcr(dequeue) & IUANT H AT & F] STl
YR Ugd 3Mmell ugel wiel (FIFO) & Rigid R & &xar g 3riid, ugd
IR STl 3geH Ul el fau S |

LAST IN FIRST IN
LAST OUT FIRST OUT

0 o, gy g

] & fory U arafdd g # ta Riva oF &1 e R i dre uge uaw
BT TSl 18X AT TUh SSTeRY & U H <@l Sl Heball 2 |
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= Tk

In Data Data Dat Jata Data Data Out
- —
Last In Last Out First In First Out
Queue

7 Uoiced (Presentation):3fd g4 ||l T & 9 H QMI RIRT BT T AT
PR & oY SN H ofd & FefRad = &1 F8ad 9 &g &1 el IR &
wH # Uoice B

fpar 7 Ao B 1 U o e |l A1 SIS Hsel aF H W b UHR BT
B FHaT 8| B FBl UP W BT STANT IR F Pl SHHC IR I8 & ol U fhawd
AT ¢ |

T B FEAEl AR FYIARYA BT IWIRT DI SERIARNT 3R
SRRt & & forg far Srar 2 IF=faRed o & giard sTeE 2

enqueue() — T T R H SireT

dequeue() — U I@ oG A BT

R b FIAN H ST & oy F=IRad BaRME & STIRT H-d o—
peek() — & & 2N¥ $TT d@ BT TR A1 Ut T

isfull) - & & WX 89 P M= HAT

isempty() — ®] & @Il B9 DI S BRAT

& Aifa maea e 2|

peek()

peek() B & U TATIReA—

begin procedure peek

return queue|front]
end procedure
peek() wawr @1 C 9191 § grefiice T —
Example
int peek() {
return queue|front];
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}
isfull():

Jel W B R B HUCHC BT B oY U AT W P ITANT TR 8 © 9 D
WER & I TS| AR B T B Ahor o foe ¥ gHeific &xd 2 dl AT
TR 8 |

isfull( ) wa=M & oy TenRen—

begin procedure isfull

if rear equals to MAXSIZE

return true

else

return false

endif

end procedure

isfull( )waer &1 C o7 # gFefHce  —
bool isfull() {

if(rear == MAXSIZE - 1)

return true;

else

return false;

}

isempty():

isempty() B & forg TemReA—
begin procedure isempty

if front is less than MIN OR front is greater than rear
return true

else

return false

endif

end procedure
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Ife e &1 A9 A9 a1 0 ¥ HF & I SHET Addd & B 3AEgst T8l fhar §
3R oY @reft 2 |

isempty() BRI b1 C 919 H SHAHCIN —
bool isempty() {

if(front < O Il front > rear)

return true;

else

return false;

w7 (Enqueue) 3MaReE: g # &1 SeT Uigex He AR RIR B4 & 3AMY 39D
NI Wb ¥ oA 8 & ag H siel dd &l sire (Insert) & fog ffaRaa
W BT SUANT B 2 |

Step 1 — Check if the queue is full.

Step 2 — If the queue is full, produce overflow error and exit.

Step 3 — If the queue is not full, increment rear pointer to point the next
empty space.

Step 4 — Add data element to the queue location, where the rear is
pointing.

Step 5 — return success.

Rear Front

k’ c 8 A before

Rear Front
! }
D c u A after

Queue Enqueue
i (Enqueue) 3ToRe & oy TeiReA—
procedure enqueue(data)

74



if queue is full
return overflow
endif

rear «— rear + 1
queue(rear] «— data
return true

end procedure

IR (Enqueue) 3R &1 C 9197 H SFAHCIN —
int enqueue(int data)
if(isfull())

return 0;

rear = rear + 1;
queue[rear] = data;
return 1;

end procedure

Sy (Dequeue) MIRTF:EICT dcd Pl R A B Bl B &l IR0 H fHAT Sren
£ U I SICT dcd Pl YRR BRI ofel Uiger Uise ax R8T 8l 3R GERT SHB
T8l ¥ g | Frefeied oy @ SIagamRe Wb fBar Sirr 8—

Step 1 — Check if the queue is empty.

Step 2 — If the queue is empty, produce underflow error and exit.

Step 3 — If the queue is not empty, access the data where front is

pointing.

Step 3 — Increment front pointer to point to the next available data

element.

Step 5 — Return success.
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Rear

before o G B
Rear Front
after D Cc B
Queue

Queue Dequeue
R (Dequeue) MR & foIg TemRen—
procedure dequeue
if queue is empty
return underflow
end if
data = queue|front]
front « front + 1
return true
end procedure
SR (Dequeue) 3Muverd &1 C 41T 3 R —
int dequeue() {
if(isempty())
return 0;
int data = queue[front];
front = front + 1;

return data;

}
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wEcay fdg

WP VP TeALde SIel T (TEIA)) & oIl TN SR IR 4T HIITrT

Tl ¥ foar Srem § |

T b B W, WK, Ulsex AR fofds fove & 9w 9 gweide
ST AhdT B U b g Aol AT SAHG FT9el aiHl § H Tdh UbR

BT B AhT B |

R Uh YeHgde Scl IR © Sl §B 8¢ T Wb & I ©| KD D

fmRd, va ag o aFf fRF W e B B

®Is Al IMYFTH HYSR AT U BT 9 B & oIy WAHS i Jae

Hdisd & ©U § U Wb SUIN BT ¢ |

rgraref g

RS U

1

foreg & @ 19 91 9 Ko O &g 76 2
@FIFO & @LIFO o

(\@)POP ()Push
2 315 Push 3k POP g & wdfad 21
@) W @) foree
@) ¥b @) SR B T
U3 UF STl IR gl dcdl B SireT a7 germ fisdl WY RR R fdar <
|HdT © offdT 9/ | 7787 |
@) foiw fore @) V&
&) =g (3) Sty
U4 7% # Breadth First Traversal @ fofu amaeds el wdeR ¢ |
(@) wo @ ®
) =g (@) & Tree )
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EEERC D

@)FIFO fere @LIFO ferke
(@) sigs W () XRg® Tree
TYIRAD T

of h I gRAIT o |
W2 g B URWINT N |
U3 e iRt 87

"4 UMY SfREE FT 57

IREEIRC S|

1 Wh STl IR b TIeiIb e hT THSMAN |
2 RH IMMRIA BT IR A A3 |

u3 fORdR # WRaGeR T I FHRA |

U4 I B GASTRA |

STINHTAT
SN 10 AR 20 H 3N 3. §
SN 4099 Q¥TN 50 3
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AT 5
foids ferve(LinkedList)

foidp fore Ud NfRIR STeT IR BT & forad dadl @ WIS 39 )8 8l & fd
e

YAP dcd 31 3Tl dcd BT Ulge dral & foid foRe & udd dd &l PEd
& (oI 97T H fove e oedl b RIS ® A g T gk ¥ oS 8¢ © | foid
W®$me?ﬁmsﬁqw@’d@;w<%% foree @Y JraeRoT

B FAzH @ foy fF=ferRed weaget wee €
Tre(Node)— IAF IS # TIeT eMgeH iR 3FT A & TS BTl & |
Jae(Next)— Ud Ulger Wies glar & R e 1S &7 Ugd &l ¢ |

foigs foree @1 Uoice( Representation):foid fore @1 ded & 299 & wu #
TeRRIT R Whd & 98l W P ALS 3T Ars Bl Uig< Hal 3

Head

MNext
» Data lems » Data ltems Data ltems

—lf

NULL

foigs fore & waR:

foie fore @ frafarRaa A TaR €|

e foiw fore (Single Linked List) —®de BRaS Ufger gl @

s9d foiw fee(Doubly Linked)-%Rag @ik dha< diger gar @

Agper foid fere(List Circular Linked List)— 3ifcd @@ ugel d@ &l dig
PRAT ©

foiw fore @ amf=faRea fofe fore & o €

(@) foids fore SFIfA® STl IR 2|

(@) fofep fore ¥ TI8A & IR f[Aaa iR Riags dad! ¢ |

() foie fore # S99 @R fSelvd &M= 81T © |

(&) HEe W SR, I Ffa & qd emdfed f @8 Srewa 7@ |

(S) URI TIgH BRE BT & 99N 3MdRgs & {97 di=c—e <Igq # 9¢ dhdl g |

(@) SRR STel WaeR o bR dI fod fove & Agg § T 9 gHIciHe
PR GDhd 2 |
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e foe & Joam:f=faRed fofe fore & Joam €

(@) afe Smaead HART BT T & a1 HANT d¥cof 8T B |

@) wd &R U gREA B |

gl smre:foie foe @ fferRaa gfardy smover= &

ﬁ(lnsertion):meﬁw@mwﬁwﬂﬁ@aaﬂﬁ
|

fefere (deletion):fSfere™ @1 21} Ud STeT ok # U ST d@ HI g™ Il
I8 A ¢ |

wd (Search):Us Sl waer § ffde a1 I T WivH & ¥d ded 2 |
fewa ( Display): Tt fore @1 vt axar &

ge(Insertion) SITRIA:SAHI & 31 Th el IWdeR § THh A Ars Bl
SISl 1 'F U8l fAfaRaa o f6 Ace @ 9HsiT | e Ugel Ud |1 S
915 3R $=AC BT B foIU ol udr »Ry

Head Next MNext
» Data ltems — Data hems

MULL

MNext
Data tems

FHa HIfe f6 g7 o Ars B(NewNode),A(LeftNode) 3ik C(RightNode)
P 9 s H)AT ared o | 99 B.next C @7 Ui & 3k NewNode.next -
> RightNode;3t@ I8 9 @z fazmm

Head

MNext Mext
» Data ltems _ff———ﬂ{—;' Data ltems

Mext
Data hems
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3F Ue TS AV ArS Bl Uige B |

LeftNode.next -> NewNode;

Head Next Meat

» Datatems Data tems
~T

NULL

Maxt
Data ltems

g Sl AeE @ = #§ Y A @1 s R < iR T fove 39 BR ERfi—

Head MNesxt MNext Mext
» Dataltems » Data tems » Data ltems

NULL
It Are foe & Yo d g79C PRAT B al 9EF A suerr Bl oiR ofd H

g=I¢ AT B Al 3ifqw A AU e @Y dige I 3R 37 Ars Null &7 dige
BT

fefere (deletion) iTaReF:fSfere™ &1 arf Ud Sl R d Udh SeT dd &l
ST Ife 98 HAlvg 21 o™ W ta 9 s o & U © ford @) weg 9

Head Mext Mext Mext
» Dataltems » Data tems » Dataltems

NULL

3 CTRIC e & Us dlell Ale SHd  dglg dlel  AlS Pl Ulge
#—LeftNode.next -> TargetNode.next;

Hoad Nex m Next
Data ltems Data ltemns Data ltems

— ——lp

NULL
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TargetNode.next —> NULL;

Head NE{Lf/’f’f1JF‘HJ’J___—1q-;:::RH\\\‘ MNext
» Data ems Data Items Data items

AR BH SRRd 2l f¥cfle f5d T s &1 g 9ahd © =gl 89 FER Bl
deallocate X ¥ad 2 |

foip fore @ e & forw C wrm:

#include <stdio.h>

MULL

#include <string.h>
#include <stdlib.h>
#include <stdbool.h>
struct node {

int data;

int key;

struct node *next;

};

struct node *head = NULL;
struct node *current = NULL;

//display the list

void printList() {

struct node *ptr = head;
printf"\n[ ");

//start from the beginning

while(ptr = NULL) {
printf("(%d,%d) ",ptr->key,ptr->data);
ptr = ptr->next;

}

printf(" 1");
)
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//insert link at the first location

void insertFirst(int key, int data) {

/lcreate a link

struct node *link = (struct node*) malloc(sizeof(struct node));

link->key = key;
link->data = data;

//point it to old first node
link->next = head;

//point first to new first node
head = link;
}

//delete first item
struct node* deleteFirst() {

//save reference to first link
struct node *tempLink = head;

//mark next to first link as first
head = head->next;

/freturn the deleted link
return tempLink;

}

/fis list empty
bool isEmpty() {
return head == NULL;

}

int length() {
int length = 0;
struct node *current;

for(current = head; current != NULL; current = current->next) {
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length++;

}

return length;

}

/ffind a link with given key
struct node* find(int key) {

//start from the first link
struct node* current = head;

/fif list is empty
if(head == NULL) {
return NULL;

}

/lnavigate through list
while(current->key != key) {

//if it is last node
if(current->next == NULL) {
return NULL;

} else {

//go to next link

current = current->next;

}

}

//if data found, return the current Link
return current;

}

/ldelete a link with given key
struct node* delete(int key) {

//start from the first link
struct node* current = head;
struct node* previous = NULL,;
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//if list is empty
if(head == NULL) {
return NULL;

}

/lnavigate through list
while(current->key != key) {

//if it is last node
if(current->next == NULL) {
return NULL;

} else {

//store reference to current link
previous = current;

//move to next link

current = current->next;

}

}

/lfound a match, update the link
if(current == head) {

/Ichange first to point to next link
head = head->next;

} else {

/Ibypass the current link
previous->next = current->next;

}

return current;

}

void sort() {

int 1, j, k, tempKey, tempData;
struct node *current;
struct node *next;

int size = length();
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k =size ;

for(i=0;i<size-1;i++ k-—-) {
current = head;
next = head->next;

for(j=1;j<k;j++){

if ( current->data > next->data ) {
tempData = current->data;
current->data = next->data;
next->data = tempData;

tempKey = current->key;
current->key = next->key;
next->key = tempKey;

}

current = current->next;
next = next->next;

}
}
}

void reverse(struct node** head_ref) {
struct node* prev = NULL;

struct node* current = *head_ref;
struct node* next;

while (current != NULL) {
next = current->next;
current->next = prev;

prev = current;

current = next;

}

*head_ref = prev;

}
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main() {
insertFirst(1,10);
insertFirst(2,20);
insertFirst(3,30);
insertFirst(4,1);
insertFirst(5,40);
insertFirst(6,56);

printf("Original List: ");

/lprint list
printList();

while(lisEmpty()) {

struct node *temp = deleteFirst();
printf("\nDeleted value:");
printf("(%d,%d) ",temp->key,temp->data);
}

printf("\nList after deleting all items: ");
printList();

insertFirst(1,10);

insertFirst(2,20);

insertFirst(3,30);

insertFirst(4,1);

insertFirst(5,40);

insertFirst(6,56);

printf("\nRestored List: ");
printList();
printf("\n");

struct node *foundLink = find(4);

if(foundLink !'= NULL) {
printf("Element found: ");
printf("(%d,%d) ",foundLink->key,foundLink->data);
printf("\n");
} else {
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printf("Element not found.");

}

delete(4);

printf("List after deleting an item: ");
printList();

printf("\n");

foundLink = find(4);

if(foundLink != NULL) {
printf("Element found: ");
printf("(%d,%d) ",foundLink->key,foundLink->data);
printf("\n");

} else {

printf("Element not found.");

}

printf("\n");

sort();

printf("List after sorting the data: ");
printList();

reverse(&head);

printf("\nList after reversing the data: ");
printList();

}

If we compile and run the above program, it will produce the following
result —

Output

Original List:

[ (6,56) (5,40) (4,1) (3,30) (2,20) (1,10) ]
Deleted value:(6,56)

Deleted value:(5,40)

Deleted value:(4,1)

Deleted value:(3,30)

Deleted value:(2,20)
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Deleted value:(1,10)

List after deleting all items:

[]

Restored List:

[ (6,56) (5,40) (4,1) (3,30) (2,20) (1,10) ]
Element found: (4,1)

List after deleting an item:

[ (6,56) (5,40) (3,30) (2,20) (1,10) ]
Element not found.

List after sorting the data:

[ (1,10) (2,20) (3,30) (5,40) (6,56) ]
List after reversing the data:

[ (6,56) (5,40) (3,30) (2,20) (1,10) ]

wEaqo fdg
o foip fove Teh NfMR Sl WaR Biar & H d@l & IR 39 ke

g © % U6 dc U T dcd Bl Ulse Hedl @ foie e ¥ uxda
dcd BT Als Ped ¢ |

o IR SeT WaR o W& & fofd foe & #eg | omart 4
SHOINE BN Thd ¢ |

o fiids fove SIIfA® SeT TRR ©
TRl g

TRIFS a9
w1 o fore A9 Sugw
(@) ST & vl WIE @ forg
(d) TR 98d @ ILaeR & AMHR IR T & forg
(&) SR P A Rafa & forg
(@) SWRITd # | BIg Bl

2 M AR W ASH & HIE Bl HE ST & |
@) ¥ (@) fofas fore
(@) ®P (3) wigwex



U3 o § Q@ oI 91 fofae oRe &1 Udb JdR -8l &

(@1) s9a foiwm foren @) RiTa fofas fore

(W) WRegeR foigs fore [®) TEfds fods fore
g4 foiep fore oM dR W T Mded B SRR & wU H ST
S % |

(31) Rer @) SRS

(%) Prarser IS (%) g9 9 BIg T
U5 Uh AR foid foree |
(@) W T RradfRea e 9 98 8 2|
(@) S0 BIS Foand MR B i & BT B |
(¥) 39Ud USTIHH H FIRT B % |
(@) g & MR AT &R dIe FHA & AT Bl 7 |
ARSI
g fofe fore @1 oI o |
w2 TR foid foe w1 87
3 W IR fofw fore # o9 98aR ?°?
U4 AREgeR ol fore o1 gk o |
IRECIGC RS
of 9 foidh fored! el |
w2 RivTe iR sda fofe foe & 99 3far &1 g |
3 foid fore fd yaR &1 Wi sdeT ¥ eI gor 87
U4 foiep foree &1 IUANT |HSTR |

SIRHATAT
JR 11 9 SR 20 § IR 3 T
IR 4§ SHASHK]
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Y — 6

C++ & WTI YW

6.1 C++ URIH & AT

e C++ UMTH # IR AT B & O — o 61 # g9fam wm@m g1 A ST
AT AT BIgcll H W I O Ihd © AR AP 918 N T—3IAT IT Th AT
A pHETgd fHy o dad B |

SIS BIgel
ERINECaRCIE R
HER HaRlH Bl YRHTYT

main( ) B

R 6.1 C++ UWUM & GX=T

6.2 C++ &1 Uh I U™
3m3eye whiv R “Hello World” fire &=+ &1 9ium |
U 6.1 C++ T TP AT UTH

#include<iostream> /finclude header file

using namespace std;

int main()

{
cout<<“Hello World”; /fprint "Hello World”
return 0;

}
U 6.1 HT ATSTYS BNT—

Hello World
C++ YU & favwamg
o C &l a8 C++ 9 N BRMT &I Uh IS 2 |

e % C++ UM # main () B Afard 2|
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HHTYH

C o &1 @Rg CH++ U # Wede JEfaRM (;) | 99 8 2 |

/(9 T ) BHT [P dled d HHT A $ (o1 YIRT fHar Sar

=

SHIS S

// This is my first C++ program.
/% ¥ U A Afdd ASAl BT PAET DI b o0 YT fHar Srar 2 |

JQIeN —

/* This is my

first C++ program */

iostream wIEa

R WeHe 3 gl # g o 81 S9! URRR S3vacia i< dhed
=

70l C++ U0 & g% H forar i 21

TR 39 e & Weie B UM HHTd 89 ¥ 4d U &Rl 2 |

# include < iostream >¥g IcHe iostream Blsdd & He< Dl YUH B

AT SISl B |
SUH cout MSSEIBRN 3R 9T RS BT TN Bl 2 |

Namespace
o JT UM H UK IISCIBIIH & ThIT Pl IRHTNT HRT 2 |

e Namespace¥hd &1 WINT &+ & foly ‘using namespace std’ forad

=

o ‘std’ A AT g W&l C++ s Flg gy gRIIRd 2|
6.3 HHTSfeT Td forfe T
HHTSORT Ud forfehr a1 ufhar sRfeT Red R ffR avclt 2|
Linux OS
g++ HHS BT TANT C++ YU BT dHrsfenT T faafdeT & forg favar mar 21

Qe — g++ abc.cpp.
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Ig HHIE abc.cpp WEA H Y T WU B HHISA Bl | HHSR Udb
Jede Wwisd abc.o &1 AT dRar g iR W & sl B @ A foid
BIAR UTolladd Bigal &l ] wral 2 | fShlee Wolldd BIgel &I 19 a. out
BT g |

MS DOS

Turbo C++ or Borland C++aHiseR g<Rics Sdoldd< UTdRIA< HIMS
DOSH Suciel &R 2| A Th USIeX W ST dIdl § OTFd H1Yf Blsedl, USIC,
P AR I AT B 2 |

B UL — ART BISA B g9 T 0F B B foIg |

TSIC 3T — I BIed DI TSIE BT & o1y |

HHTSS SIIH — UHITH BT AR B & foIv |

I MU — YT BT HHTs, foid, 3R 39 Udh A1 &_1 & foru |

6.4 TIH~

UIITH BT I BT SHhIs Bl I~ Hal Sl 8 |
g ¥ = folRaa <= 81 §
EACKEi
IAMASEIHTTH
.
TN
UMY $8! Sl & TN I forar Sidr g

6.5 dIasd

Ig Ro1d a9 81 2 a1 31 UUER & R geoll F8] Sff Gehdl 2 | ST U
IRTeer, diee AR I JoR—EEEE UM SHRAl & 9 & forg =& fhar <
ADHAT B [C++ Plasq & Tl foRe ot 6.1 | 3T A7 B | 399 W B3 dlasy
C 3R C++ ¥ U 99 2|

29el 6.1 C++ Pasd

asm double new switch
auto else operator template
break enum private this

case extern protected throw
catch float public try
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char for register typedef
class friend return union
const goto short unsigned
continue if signed virtual
default inline sizeof void
delete int static volatile
do long struct while

6.6 MSSCIBRIN TG Hicc

IRTeet, BRME, W, TN sAME & 98 S GUHR & gRT d O & S=
JMSSCIBIR BT ST B | 39 AMSSIHIAR B A o & folv 8 TP W9 & 319+

form g 2| f=faRad e & C 3R C++ d U a7+ 2|

® Bacl IUSH JUMHTT B 3HeER, DT 3R FESTEPR BT YANT B Thd ¢ |

o {51 3fch & 1T M @ YWIAT TS B A FhHl T |
o TSN & BIC 3R S &R A —AcTT A I 2 |

® PIIS P TANT INTGA & M & forg &1 fbam S Fahell © |
fhads e Sl U & UaolRRE & QR daolkd] T8l & S Bivee B8l Sl

2| C++ H fafs PR & BiRee BT © O IR, BRI, Gl T—uge TR 3R

LT |

IETERT -

256 /] SRma 3SR

3412 [/ wAIfST-uE< TWR

025 [/ difdce SCIoR

“Hello”// i1 ®iee

‘2’]] B BT

6.7 IRI® ST TlRY

STT TRY B O 1.2 3 9 IgaR farford far S AT 2—
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Ry ST egy IoR f¥wrs sa1 <Ry ISHECEC IR
int AEEN w
char afras urgex
float e PR
double TR Al
void
o 1.2 Se1 TRy

ISP TeT <Ry B G AN R @ AISHRR v fRd a2 | e 9
A W ygd forg Wi 2 void ST TR & W g9dI FART T8 fhar Srer 2
AMEHRR BT TANT R 3R s<IoR IRTP Ser <2y & arer fbar rar € llong
HISHRR &1 9N double & |r fdhar Srar € | AIRBRR 94 U6R & 8 ©

e signed

e unsigned
e short

e long

IRTP ST TEY 3R AfSPRR & I B & foRe S99 Aew IR ¥ edd
6.2 H TuTAT AT B |

29 6.2 INIP ST TIEY ® WIS 3R 9T

SeT T8y SRS eE]

char 1 -128 to 127
unsigned char 1 0 to 255

signed char 1 -128 to 127

int 2 -32768 to 32767
unsigned int 2 0 to 65535
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signed int 2 -32768 to 32767

short int 1 -128 to 127

long int 4 -2147483648 to
2147483647

float 4 3.4E-38 to 3.4E+38

double 8 1.7E-308 to 1.7E+308

long double 10 3.4E-4932 tol.1E+4932

6.8 Yok fSHIg~S ST TISY

FFR AR gHET

qrEfdd IRl & ffR1exer & forv IRie a1 ey i T8t 8 21 IRe e
TISY iR 31 T TEY & WHE P IgdoR HEl ofldl 2| IgdeRk & Riead 39
YR BT &

struct ¥gdaN o1 qH

L
TH CeT & IS0 od B, s &8 Weeged B 8 o 9, 99, ufoerd
SIS |

struct student

{

char name[20];

int age;
float percentage;
1
struct student student1, student2;
T8t student] 3R student2 IoR f¥BIE~S TeT TEY ‘student’®d INRYTA 2 |
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I ff IgdeR B ARE BT B A S T SR BIAT 8 | ¥R TIST B
S 396 A AR B TRY B AEGA b AN & GRER BN 2 | ST4fh IR F
TS SEh Fe g€ HWR & <89 & A18e] & aX[eR Bl © |

GQIexI —

union item

{

int m;

float x;

char c;

}itl;
T8 TP ARUFd it1 @ =9om FRar 2| RTEdr TR item © 1 §9 IARE 7 O
FR T | & YP BT AT ST TSY 2| T daet U G H T & BT WART o
Tbd B | AR it1 FART H IR 919 BT WH o Rifd STHT Jad g8 T
float 29 @1 § ST ART X § | 3R &H item &I Faak SHIs~e Hd & a9

it1 IRTgA FHARY H AT G5 BT W | BH B8 ADd © (b g TR B
AT B 1T FaFR BT fddheug |

FelT

FAT C++ 9T &1 Agdqul fher 2| fBl o9 dfie STT elRu & TRE Far
TS & IRUIA B TN B Fhd 2 | Flld & dRUdel Bl 3ifsoide Hal Sl 2 |
T Tl &1 fORdR A =t 1Ry 9 § Ht |

TYARCS ST THY

Ig Th dNIdT & FTad gRT AT &) dw=gmeil & 1 Siel oiidl & | enum dlds 3
0, 1, 2 sUIfe GRTRll &Y AT & fore & I Sier o 2 |
SaTENo —

enum color{red, green, blue};

wa: 21 red @1 0, green &1 1 3R blue &1 2 & FEIT USH 81 9T 2 |

B9 fShlec d&[S ®I d18F ©Y A SCIoR degul ® TR Bl UM IR
iaRRrgs Al FR T B |

FETER] —

enum color{red, green=3, blue=8};
I8t red @ 0 W& WA & USH T8 ¢ |
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6.9 fSXIscs ST TRy
w

qT U B UBR & Yfoed &l 98 ¢ |
Sl

int number[5]={2, 7, 8, 9, 11};
T8 humber Ta W & @1 |13 5 & IR S9H Ui SR <Y & Ufered
2l
B
BRI UITH &I Udh A1 BT & | St Ub b d_ & foIw GAWT fhar mar &1 U
YR &I BRI # IR axer grnfiT v & g gt § 9 s 2| U
# g Al R BIRAT IR ST BB WUTH b AAR BT HH BT & | 89
B & fRdR F adaf T 8 § del |
qgeR
qIgey o JIRTS BT © off U ok IRUTd & Ugd &I GdT B |
SETERT i~

int x=5; //integer variable

int *ptr; // integer pointer variable

ptr= &x; /faddress of x assigned to ptr

*ptr=10; //the value of x is changed from 5 to 10
XY Y
BN TISU & dRUSS Bl Ny IRUS B8l Sl ¢ |
SEUS Sl

int x=10;

int & y=x;

TE X TP $EIOR <Y BT IRTGe 23R y SHBT U SUATH B |
cout << X;
cout << y;
2 10 e o1 | Rede
X=X+5;
X 3R y 3ET & Ig BT 15 H 98 |
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6.10 Trs9 Hrfefafarfe

C++ TumwfeRfafe & def # C 9 9gd & wac 21 int, short int 3R long
iNtET JRT—3TERT TISY B | Sd] TRUGRE AT MMILIH 2 9d S9! RSl T
T Pl USH DI W §| TP SN & ATRSH P TRU SR & A1
crRUGHfefafedd BHT 3maead 2| <isU dHfefdfdfe &l BIe &xd @ fow <
YUTTefiE |

(i) 9T8Y TIEY FHdeiA

gy B JATIREY BT YANT HRd gU IRTIS IT UGRIURER] BT d18d IgU HAdoi

foram Sirem 2

YR 6.29184 13U Heidoi

#include<iostream>
using namespace std;

int main()

{
int i=5;
float f=30.57;
cout<<“i="<<i;
cout<<“\nf="<<f;
cout<<‘“‘nfloat(i)="<<float(i);
cout<<‘“\nint(f)="<<int(f);

return O;

}
U 6.2 &7 3MSTYE BT

i=5
f=30.57
float(i)=5
int(f)=30

(ii) T eT$Y HHge
9 Th ghaued AT ST <Ry B Bdd dser FOMgER w@d: € iRy
PHIaod PN Al B | BIC ST BT d. <30T ¥ Iad: & hAdod B9 B a8 adr
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21 919 M charar short int &l TRTIeE & 810 ® 99 P! int H david &x
fear S §1 39 sfeua arsst dasi @1 S g1 snefa @@ <Ry
ERENE IR CICH I ST

6.11

short
} int —» long——float — double —— long
double char

IRTg &1 =y

C # wfl IRgga & Som Y™ & FHTT H B ol ¥ C++ # ff 97 9
ifr aRgaer @ argom g 7 e ff S W) R @ Al B 7

GQIEXT —
int main()
{
int X,y; //variable declaration
cin>>x>>y;

int sum=x+y; //variable declaration

cout<<sum;

}

wEwqf fig

C++ BRI PT 6T © |

&R P C++ U % main () Bae 3rfart 2|

C++ U1 # Thw< IGIRM () 9 99 8Id § |

WeHe ¥ Ugd # g oI 81 S9! MURIR SEded WeH< ed ¢ |

YIITH &) e BIST SIS DI Slb~g Hal ol B |

Rord as@ fSaT 312l TITHR & gRT daoll =8l o Adhdl & S dlded
PHET ST 2 |

IR, BRM, W, TN M D 11 Sl MR P gRT 2 9 & S
JMSSEIHIR HET ST © |
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o fhaas doy Sl UM & UGSIaYeM & SR daeld] 8] 8 S Phikee Hel
ST 2 |

o JRHF ST TIZY 3R 3T I TRY & THE Pl TR Hal ol 2 |

e TH & UHR & Yleles &I g &I W Hel oIrdl 2 |

e USSR UPh ARV BT © Sl U gaAN dRUEe &l Ugd Rl 2 |
o C++ cRupAfRRffe & e # C A 987 & wiae 7|

T e
TRIFS U
e 1. UH C++ U &1 GRA1 | ST ST BIT 87
(31) T BT =IO (@) AR BRI BT TRHTET
(|) main( ) B (]) SWRIFd |4l
e 2. Uh s Bl b &R & forg foa faeg vt o irar @
@) \\ @) // @) | () !
e 3. UG SISNacld Wehe 9 Ugd fha forg vanT fear Smar 272
@) $ @ # @) & ® *
e 4. C++ U &1 dHTsiei 9 fafdr & fou foa wwis &1 yamfdar smar 8?2
@) g++ @) a++ @) y++ (@ Z++
TeT 5399 | PIAT U I 27
(1) BT (@) sreSfemrrR
(¥) sffoRex (3) SWRIEd T
U3 6 T W BT U e Sl T8y 8T 27
(@) int (@) char
(@) float (@ class

AT TELSTRIAD T
TR 1. T 97 B B ?

g3 2. PIds R 8 8 ?
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T 3. MSSCHRR AT 8Ia 7 ?

T 4. BRCC HT B & 7

U 5. ¥gdeR IR AT § R IR B ?

TSRS T

Teq 1. STl Y & BT BT qui dx 2

T 2. UIRTE Il TEY o FEd ® ?

U3 3. NHVE 289 fhd ded © ?

IRECIR G R

g3 1. C++ ORI &1 dAisfel iR foifdT fomaw iffeT Rived w® &=+ @1
uie PIfSg ?

U3 2. WG 3R 18T TRY Peidui- &I IQTexv] Afed guid Y ?

SEGIGIH
T 209 339 43 57 6 C
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AT —7
JATRTR, THRAUIA 3R Foldd TR

71 C++ H JfRex

Co &M ifRex C++ # 9 & 39 ol C++ § {8 T Sffer Sile.
T g o fFfafed ©

e Insertion WX (<<) — IE g9 Sl TRE & IRGIA & Fe< B
3meeye whH W e oxar 2 |

e Extraction ffReX (>>) — I8 dEE F I ofdl 2 3R g9 SR
TP & IRV Bl U Bl ¢ |

o WU ROEM R (1) — C++ Tdh <P LIRS AT 2| (&
IRTIS & A BT AT —3MeRT &ldh H TANT B Fdhd © | IRGe H
TP AP HINUT H ST IR b & fd & 4 d 8l o | b
IRGge foTIaT "o @i & AR B T T 98 9 @b b (oY
el BT & | TP RS ITINeR & YANT IRYId & TAlddl goi]
Bl TR B @ forg fhar Srar 2
IR 7.1 — 1Y RSl affuxex

#include<iostream>

using namespace std;

int x=10; //global variable

int main()

{
int x=20; //x re-declared , local to main
{

cout<<“Inner block\n”;
int x=30; //x declared again, local to inner block
cout<<“x="<<x<<“\n”’;
cou<s<ix="<<:x<<“\n”;
}

cout<<“Outer block\n”;
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cout<<“x="<<x<<“\n”’;
cout<<“ix="<<::x<<“\n”’;
return O;

}
WU 7.1 $T IMSTYS ERT—
Inner block
x=30
»x=10
Outer block
x=20
2x=10
o newgﬁa:—wmmﬁwﬁ@aeﬁﬁ%aﬁﬁﬂﬁw
PRAT T |

int *p = new int;

SIRIFT ¥THE SCIoR SieT 3ifsoide &1 gafe A= § FHRNY U Hral 2 |
o delete 3fMeR — Ig ffiver FHR T Y mdfeddvar ¥l o el
Aol @ forg g SuET § Rl o7 A 2 |
JTERIT —
delete p;
SR ReHe FART f59 WIgex p g7 Sifed forar a1 € S gH: smdfedawar 2
7.2 TIEURM SR SHD YHR

U TR R, PiRec 3R dRUGd BT BN 8 S 99 & 99 &
TR AT BT B | VIR & 1 TR B T |

o FHT YIAURH
o SRS YaUeH
®  Tdllc TRIUTH
° ISR YU

o ReeHa RESERE!

o  JIfSThd TRIUTH

o dicargyl YaaueH
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o FHRIT YIAULH — FAH hacl Hie dogol BT B |
Jarsvr -—20+10*5.2

o IIIRA UARIUTH — O UaEURM W@ 3R 918d TSY deideid & d1a
SR TRUM™ <d B |

JETeNT — x+y*10

x+’a’

S5+int(7.5)

Ef x 3R y $EIoR IRTad 2|

e Tdlc YRIUTH — Sl UaEUeE 9l AR & CISU $duid & 91 Tdle
ey gRomE e B |

JqrevY — a+b/5
T+float(10)
STEf a 3R bueile <Y & IRvee B |
o TIETR YRIUYM — WEeR YaRIURM &7 RV USH Iog, Bl ¢ |

BTN —ptr=&x;
ptr+1
STEf x T IRTEd 2 iR ptr Ue WigeR 2|

o RevFd TGN — Sl TaIUeE  ferdd C8Y &I YRUM < 2| Sl 9
3R I 8 Hehell & |

FQTeNUT —X<=y

a==b

ReTe el TaaUe &I fera-gaaue W $8T ol © |

o JINThel YaaUeH — Sl YaUeE Q& a1 &I ¥ 3ffdd Reled gaaue™ &l
Siredr 2 3R gferad ergu &1 uRemw < 2|

[aeN — x>y && x==5
a==20 | | y==10

o JIcATsul URIITN — 39 RE d UaURH &l fde WR & ST dgyeled &
forg Wt fohar Smar 2| 9@ SuAnT faew @ < 8k Rt & fog
fpar Sirar 2

SEUS S B
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a<<3 // 9F | &1 9l e Rive axar 2 |
x>>1 [/ % fdc B <R e RBve #Rar 2|

7.3 fa9IY srATETR< YaHUTEE
* T IMBAAT —
a=b=10;

gl 10 9g b @1 USH @ Ih § 9D qI€a B |
* THSS SNFTIT —

a=(b=20)+5;

(b=20) T sAETH< TRMIH B R THSS MM &8l odl 8| I8l
I 20, b &1 & Sl § 3R Swa a1 gRomA 25, a & A S g

e HUES IV — I IIZIH<T IHReX MR Udh g™ IRACH
3iToRETR T YT w9 ¢ |
JETERT —
a=a+5; @I a+=5; & wy & N forg ¥a 2|
+= TR BT HHSS FATZTHT 3RS IT IS B8 AATSTH<T IATIRSY HET ST

2|
7.4 Jifver IRSY iR waiRmgfefad
AR UH A STQT 3iTuRex hdl vaaued # & a9,C++ W97 # 3ifiRex & urrfiad

& fou uR9ia e 89 81 Sea wiffiedr drel sifRex o= urerffear arol
IR I Y8 Fuifed 8 21 39 a9 &7 3ffarex ORe a1 Sirdr 2|

3ifavexr @1 gaEIRifefad

PR T A A W AP fRex e 9+ DREH & U & voadeH ® g '

O omeR # 9 wurfed B @ SN fRex & vaRelefad drd ¥ C++ affRex

@ Tl fore It IR ok TaRiefefadt & @ Saat 7.1 § & Y 7|
9T 7.1 3ifRex ARTeH 3k gaRgfefad

Jifgver fARred waifefefadt
T ¥ SR
->, ., 0, [I, ++, --, ~, |, unary+, unary-, unary* IR & TR
Unary &, (type), sizeof, new, delete CRIRCID]
1, % I | TR
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EIR S D

+ -
<<, >> I} | T
<, <=, >, >= I ¥ <
==, 1= I | T
& I |
A I J g
| T ¥ SR
&& I |
[ I |
2 I 9 <R
=, *=, [=, %=, += ERIRCID]
<<=, >>=, &=, "=, |=, ,(comma) EIR S D
75 BCId FCFER
T TRE & Prolel IgdeR BIA 2 |
o RPHIY TR
*  HodRM FFR
® T ¥LIW
C++ ¥ Y IRTP FoId IwaeR BN 2| 3R S9HdT A IR & Fid WKei<
@ GRT N fobar T 7|
o RGP FWaR — WA d o UM # forar orar & 99 & wurfed
fopar Smar 2
SEIE S e
WHT 1
WKHT 2

® M IR — al IT IAY AlH GUred & U f59 F b DI Al

ST € TR o R Bl B
SEUS & B
if €
if(expression is true)
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statements;
}
if-else w<ea<
if(expression is true)
{
statements;
}
else
{
statements;
}
switch i<
switch(expression)
{
case 1: statements;
break;
case 2: statements;
break;
case 3: statements;
break;
default : statements;
}
* TU IR — WeA<T I I I AWF IR Hurfed e 2 |
QBN —
for i<

for @ &1 AW fHar Sr 21 9@ RN P @1 qd FeiRa 9§ w_eR
QIERIAT STl 2 |

for(initial value; test condition; increment/decrement)

{

statements;

while wai=
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while 0 & 3FeX & W< 4 T B A & 9 ab WUl &l 81 30
e Sfees oy W Fer o 2|

while(condition is true)

{

statements;

}
do-while ®ca<

do-while <T@ @1 URE <X HIEIA U FBT AT & | I8 U B4 I A T IR
a1 Hurfed g 2

do
{

statements;

}while(condition is true);

HEyul fig
o C & gyl 3ifRex C++ H g 2|
o C++ TP =i ICIaARS HINT B |

e TH UFIYIM 3IHTWRTY [ Hivce AR IRTTT BT I 2 Sl 99 & 9
S IR AR BT 2 |

o I UIAfHHAr arer 3ifiNexr = uraffedr arel SifiRex ¥ gl wurfed gid
=

o C++ # Wl 9% Foid IR B & 3R SHd1 Aff e TR & &g
WSHT & gRT AN faar T 2|

et U9
'L
e 1. ST 9§ PIET IR $Hd ST TRE & IRGId & doc Dl ASCYT
T R e &xar 87
(@) << @) >> @ @ &
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TR 2. ST 9 DI SIRER JATK ATAT # STeT Sffeoide BT AANI Y& HRal 87
(@1) Insertion &ifRex () Extraction 3ffovex
(|) new 3ifRex (®) delete 3ifavex

e 3. gaaueEe a=(b=20)+5% aRuad 'a’' &1 @1 7 R1?

@) 20 @ 25 @) 5 (8) 30
U 4. 399 F BT ITE B8 IMTSAA< JATIRex 87

(@) += @ -= (@) *= () SwRIa aHT
TeT 5. AARM IgdR BT fhd Hgid Reie & g oF fbar ar 87

@n if were @) if-else TeA<

(@) switch ehie  (]) SWIad a4
e 6 U IR Bl {59 dgla WeA<T & gRT ar fdhar mar &2

@1 for w<eue @) while i<
(@) do-while ®eH=< (]) SWRIaa AT
AT ALSTRIAD T

T 1. SffRex RN &1 aRefyd & ?

Ue 2. JTINCER P HIgaT BT IR HX ?

g3 3. I UeR & Boid Taer T 8 § ?
T 4. TN 9T B & 7

ALSTRIAD Y

T 1. WP RS HTReR & 71 SUANT 8 ?

3T 2. new 3R delete 3RS &1 FIT ST & 7

geq 3. C++ H Folded Trgid IR $¥d o] fHar a1 g auiE difoig ?
IRECIGCR R
g 1. fAf= UBR & TR &1 SareRv |fed 9o feforg 2
g 2. Af=T R & offtT WeHel & auiF faform ?
STIXHTCAT
11T 29 39 4T 5T 67
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MY 8

C++ ¥ BEM

8.1 IR=Y

BRI YUTH BT TUb 9T 8idl & o & &d & forg wanT fear oram 21 ta
T &1 Haerd § ffora & senfi o & g Rigrat § 9 ue 2 1 U
¥ fafdrs vl W BifeiT 3R SUANT BRP WUTH & IMMBR BT HH Bl © | C++3
B Bl AR 3D [Avad=y iR e g9 & v & A fh=r Sie T 2|

8.2 Bae UCIcIsy

B UICICRY HHSeR P HaRH & I H ol <dl & | O IRIGHT DI HE&T
IR SF TR IR Red TEU| BaRM UICiesy Udh difeldT HITH § O 6R-
el el BT © 3R gHa Riced =1 YR &7 8l § |

type function_name(arguments-list);
SEI S

int sum(int a, int b);
B &I EYOT H JRTGHT $ AW Bed IRTd B 2 3R 9 WRed B 7|

int sum(int, int);
U 99 B P 9y 2 |
8.3 BI—aIg—XHNd
PlA—d5—de] WRFIER ol arell A § dics Haed DifelT U™ H arafad
IRTHIER BT Pics B gRI BIRAG W H Bl fHar SIar €1 BRAT URMHIER
R B gad HifeiT URMH H 81 81AT & | BifeidT URIMH & ddfdd URMIeR 3
IEeld & foTU B0 Bla—ars—HRd URTHIER Ao arell fafer &1 T #va &
SEUS MR
YT : 8.1 Bld—d8—XH

#include<iostream>

using namespace std;
int main()

{
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int count=0;

void update(int &);
cout<<“‘count="<<count<<‘\n’’;
update(count);

cout<<‘“‘count="<<count;

return 0;

}

void update(int &x)

{

x=x+1;

}
UTITH 8.1 T ATSTYS BN
count=0
count=1

JE W Dles HaRM update # IRTIA x, main - # IRTIA count T
JUAH g9 ST 1 X BT 9 H U Bl gelakl I main %aed d count &1 ¢y,
g¢ oIl 2 |

8.4 Red—as—wid
T B e Y Red o qhdT 2 |
T : 8.2 Rei—ag—md

#include<iostream>

using namespace std;

int main()

{
int x=6,y=9;
int & min(int &, int &);
min(x,y)=-1;

cout<<“x="<<x<<"“\n”’";
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cout<<“‘y="<<y;

return O;

int & min(int &a, int &b)

{
if(a<b)
return a;
else
return b;
}
U 8.2 & ATSTYS BN
x=-1
y=9
8.5 B IATaRATST

AR & Th T FM afd S9! IR foe # fATar @ik sreiT—aterT &
BT SH B INARANST BT AT B | FEl HaR Pl Pic] HIAT SHD IRRIAT
B G 3R ST R R FRar g 9 & S9d Red ey R

ORI © 8.3 ARl IAaRaAIS

#include<iostream>

using namespace std;

int sum(int, int);

int sum(int, int, int);

int main()

{
cout<<“Sum of two numbers is ’<<sum(5,10);
cout<<“\n’’;
cout<<“Sum of three numbers is ’<<sum(10,20,30);

return O;
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}

int sum(int X, int y)

{
return(x+y);
}
int sum(int a, int b, int ¢)
{
return(a+b-+c);
}

U 8.3 BT JATSTYS BITI—
Sum of two numbers is 15

Sum of three numbers is 60

IR URTH § sum() B B Mavars fhar a1 g1 519 89 sum() Haere &7
Tl TP WOld § d9 & ARG Tl B Dicl Bl 21 99 8H sum()
BT BT A ARTGIT Aokl § qd A IRTGAT Tl BRI Diel BT 2 |

8.6 SIS+

STe el B B Bfa fhar Sar € WUed &1 dreld BifelT HaeF d dles
BRME B TAT AT & | Dies HAH HUGH 8F & 916 HUGH BT dgid g
PIfSHT BT BT AT ST © | 519 B BT AMBR BT BT & a9 39 Ufhar §
HTH! THI 997G B ST 2 | S AT BT AR 398 AR & | Udb Sele+
BHRM BT IR $H Bfd B W BIAT ¢ | QR B DI ICTHS DI IHD!
IS 9 favenfud &R <ar 21
Fecaqul fdg
o UH BHRM UM & 4R Bl & R foll & & forg wan o
ST 2

o TR UICCSY SR Pl Hhaed & N H T <l B |
o TPH HRM YN A Red &R AHar 2|

o HRM & UH THM AM ol 3@ IRGA<T foree # fAar iR
33T BRI PRAT $H HaR AaARAIST Hel Sl 2 |

o TP Sclled BRI B fAER S Bid B W Bidl & Oorgd drrser
BaI Bl e B I drel I favenfig o a1 2|
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Irgraret uee
AR T

TeT 1. U I BRI &) BT BRI 87
(31 int fun(int a, int b); @) int fun(int, int);

(&) 31 3R 9. g @) 3 | 313 T

T3 2. MR Aol arell fha fafr § $ifel T umm # aRdfds IRFIeR &1 dics
B B HRAA URMHIER H BT fHar Sfrar &
(3) PleT—aIE—B (@) Pfe—arg—aey,
(%) Ple—dE—Tsd (@) ) 57 A BIg T

e 3. BaRM SNGRANST H Sl BRI Bl Dt HAT b W fR 81 Fver 272
(31) SIRTYHT B A (d) IRTYAT & <ISY

(@) e HRed ey @) 3TH | B Tl
U 4. Uh WAM HRME & AW olfdbd 39D IR foe H f=ar ek

31T B PR Fhd 8 39 Pal 9l &

(31) BT MRS (@) ISR SATRANST
() T MARATIT @) 79 & 313 T8I
AT ALSTRIAD oA

U3 1. A b HEd & ?

geq 2. TREX MRANST fhd FeT § ?

3T 3. Scled B fhd ded © ?

TSTRITD U2

U3 1. e Neleey fHd dad & ?

U 2. Bic —dI5— I 3R DI —dqlg— NP H T AR © ?

U3 3. TaaRS AT § B & R BT ©§ 7

IBECIR GRS

U 1. QT Jogul Bl AMUH H IIEAT—qell DIA—ag—BA UUITell & §RT PR B
g for ?

U 2. 99 @ &F%hd AR AT b SFABA B T B U BHRE B AAReAS
B} BT g forg ?

1: 99 2.9 3 43
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I 9
FATH 3MR SfTeoige

9.1 IR

FATH 3Teoiae ATRYACS GITRHT AT T U AdYel BIaR 8| Folld &I aeRIT
P C ¥ IR ¥ fordm M1 §| I8 VP JoR fSHrS TIEU ST 9911 &I R N
PR BT AT TP T | 59 T H BH Fold AR ATeoide & (AT JGeROMSI WR
Zat A |

9.2 FATH DI IRATT BT

FATE T Yok fEHTE TRY B Sl Sl 3R Haed P UH A1 a1 3Gl 2 | Folrd
P Yo F 3G ST AR TR B P UI9en Bl 2| Folg B =Y Bl
Uy 39 YR BIAl & —

class class_name
{
private:

variable declaration;

function declaration;
public:

variable declaration;

function declaration;
B
FATH S WRER D] G0 YIgde AFART H & Id] I FTd D R B GaRTd
IR FHA T | A B AR D! A0 URABATANT H §8 © SADT FART B 18R
T TRIE P Fhd ¢ | Wa: & FoIrd b FRR Yisdc Bid 2 | ST Bl dolld & grede
AT H I HRAT ST BRI HBl S ARIS Jifesiae ATRYTCS FIUTHT
AT BT U HeayVl fhaR © |

FITT hT Tdh ITeXIT

class point

{
int x,y; // private by default
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public:
void input(int a, int b);
void output(void);
b
sifssige @1 Ao
9% ST TIRY B ORE BH Fod TlRU & dRUde @l HNUTER Fdhd T | S

aRUaeT BT sifesiae el SIrdm ¢ |

FERY B forw —

point p, q;

T8l ] Sifeic p @ik qEfvd & 7 |
FTH & AR BT TaIE HRAT

B Bdd FINT P Ufecdd HHRT BT SS9 T & Iffeoide b gRT TR R Fhd
2| ufsctd HeR BaRE BT TR HR- BT YU 39 IR 8

object_name.function_name(arguments list);
e B forg
p.input(10,20);
Jfeide pd ERT input()HaRM I HidHAr T 8| Wede p.x=10; A= &
wife x P TEde OIffd fhar a1 § 3R 39 $ad Tl & HeR B & A
TRIH FR I © A DI dlfelde d gRT |

9.3 R B B IRIINT H=AT

FATH B HEN B Bl FIT b 37X 3N Folrd I 9188 gRuIfd fhar &1 Gaar

=

FANT B ITax

SITAT 8 | @l & 3TexX URIINT FHR BaR gclsd HaelH A S 8 |
FSTENIT & forw —

class point

{

int X,y;
public:
void input(int a, int b)
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void output(void)

{
cout<<“x="<<x<<“\n”’";
cout<<“y="<<y;

|5

FATH B qTER

HeR BaRM @] 9o Folrd @ 3ER &I A1 & S9d! Fol 9 8% 3Tl T |
IRAIT HRAT BIelT B |

R B T aRIRT &= & fofv gy —

return_type class_name:: function_name(arguments)

{

function body
}
Jgf class_name AT & b HaRM 30 T I IO © |
IR B forg
class point
{
int X,y;
public:
void input(int a, int b);
void output(void);
15
void point :: input(int a, int b)
{
X=a;
y=b;
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void point :: output(void)

cout<<“x="<<x<<“\n”";
cout<<“‘y="<<y;
}
U 9.1 Tl & A1 Udh UHIH —
#include<iostream>
using namespace std;
class point

{
int x,y;
public:
void input(int a, int b);
void output(void);
B
void point :: input(int a, int b)
{
X=a;
y=b;
}
void point :: output(void)
{
cout<<“x="<<x<<“\n”’;
cout<<*“y="<<y;
}
int main()
{
point p;
p.input(5,10);
p-output();
return O;
}
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U™ 9.1 BT JATSCYS BITI—

X=
y=10
9.4 TR AIfSHRRT

public 3R private BaSH B TG ARHIH dHal ol 2| Ifh I Fa9 B
TR DI TR BT BT YoTTell Bl 3T &Rd 2 | 7l & Ufecdd HFR Bl Fells
D qER U RN [BAT S AHaT § WERIC: FAT & AR BaR B Ufedd AgHT
¥ G ST 2| FITd P Usde HeR Folld & d1e) I U 81 fhd off Iahd 2 |
JE TP o S FoIrd B eifecide @ gRT U1 a1 fhd ST Ahd 8 | A T
@ ITT HRR BT UISAC AT H @1 Il 2 |

9.5 T & HIaR W

W A FoI g & ST =R & HY § 8 Thd 2 |

ISR & foru —

YT 9.2 Tl @ Wik W

#include<iostream>

using namespace std;
class data
{
int a[5];
public:
void getdata(void);
void showdata(void);
b
void data :: getdata(void)

{
cout<<“Enter the elements of array\n”;
for(int i=0; i<5; i++)
{
cin>>ali];
}
}

void data :: showdata(void)
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cout<<‘“Array elements are\n”;
for(int i=0; i<5; i++)
cout<<a[i]<<‘\t”’;
}
int main()
{
data d;
d.getdata();
d.showdata();
return 0O;
}
UIITH 9.2 & ATSCYS BN
Enter the elements of array
6 5 9 8 1
Array elements are
6 5 9 8 1

0.6 Wfedh ST FHRR
FANT P ST HRR B Lfed & wy d§ 9§ 9iffd fHar o gedr 21 &fed Sl
TR P fAAvdd 59 UpR 2 —

o ITHD URMG I YA BRI © 9 AP ol I Ul Jifeoide g7
ST ® |

e Had TH B faferd 59 ST TR P ) 2 3R S0 Fo & 9l

3ifsoiae TS HYd ¢ |

o T[h Iz T FAH B A1 T 83T & S Tl dRygel AT el el 2 |

ORI 9.3 ¥efedh Sel HHR

#include<iostream>
using namespace std;
class data

{

static int X;
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inty;

public:
void getdata(int a)
{
y=a;
X++;
}
void show_x(void)
{
cout<<“x="<<x<<“\n”’;
}
B
int data :: x; // static member definition
int main()
{
data d1, d2; //xis initialized to zero
d1.show_x();
d2.show_x();
d1.getdata(10);
d2.getdata(20);
cout<<“After reading data”<<*\n”";
d1.show_x();
d2.show_x();
return O;
}
U 9.3 BT JASTYS BITI—
x=0
x=0
After reading data
x=2
x=2
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S U § o9 Jffesiae BT 3 O & T9 wfed e #=R X o URM®
Iog I B WIRN B | B IR Sfd HaR Pidl BIT & 99 X Bl 9¢g H Th @ gfg o
S 21 gfe aRTad x BT AT Sifestae & dra A@TE fRAT AT B X HT AN &
IR 2 fire gom 21 Rk T #xR & RS d&g W1 & o §ahdl 8 99 9
FA & dTeR UREIRT AT S 21 o

int data :: x=5;

Jfeotae d1 3ffssrae d2

x=2

a3 9.1 wRfesd a1 d=R

9.7 wefed HxR BaRM

wfehr dde & AT HIfd HeR BRME &l Lfed HRR BdRE 8l odl 2|
wefed TR Baerd @) feforRad fagedrd g 2

o IT HIA I B TN Wed Tl HRR iR FR HaRRE B (o B
T B |

o SHPT FIT B AH P Il I Bt fbar Irar 2|

ORI 9.4 Rleh HRR HIe
#include<iostream>
using namespace std;
class test
{

int X;

static int y;
public:

void set_xy(int a)

{

X=a;
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y++;
}
void show_x(void)
{

cout<<“x="<<x<<“\n”;

}

staic void show_y(void)

{

cout<<“‘y="<<y;

|5

int test :: y;

int main()

{

test tl, t2;

tl.set_xy(10);

t2.set_xy(20);

t1.show_x();

t2.show_x();

test::show_y(); // calling static function

return O;

}

UIITH 9.4 & ATSCYS BN

x=10

x=20

y=2

9.8 e HaRM™

ST B 89 O & {6 ded & Ursde HrR &l dolld & 918} 9 Uad gl b
ST Ghd 21 Uh B B Flld & Ulsdc Sl bl 99 Folid P difeoide & SIRT
TR R Fhd g o9 Uh HaRE &l Jorl § Udh 9AM 81, 9HRId: 89 S

BETE B T b foIU Hhe 99T ofd 2 | 39 B &l friend ®igs & AT Gfyd
fopar ST 21 U e B @ freforRad fagdiedmd e 2

o U UM BdR P g bidl [haT Sl 2 |
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o T & 3ifeoide P TSI W Bicl gl {HAT S FehdT 2 |

e JT TN b HFR DI Hddd S FANT B Afeolde &I ABIAT I TR PR
e

o TU FAE b 3ex byl W M fhar S Gadr 2|

o JHT: $UD IRYHT IAfide B ¢ |

UM 9.5 e Hae
#include<iostream>
using namespace std;
class test
{
int x,y;
public:
void getdata(int a, int b)
{
X=a;
y=b;
}
friend int sum(test t);
B
int sum(test t)
{
return(t.x+t.y);
}
int main()
{
test q;
q.getdata(10,20);
cout<<“Sum="<<sum(q);
return O;
}
U 9.5 BT ATITYS BRT—
Sum=30
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S TN

U FATH BT HRR BRI G FlTd BT e B 8 Dl o |
JETERYT & oIy -

class A

{

void fun();  // member function of A

b

class B

)
&M < & g B # %s BaRM BT Fl BT A9 AR WY Rgae AfIwex &

ey 'ifva fear T g1 v fun() F@N A @ HER BaRM © IR dd B @T
He BHARM T | R UH Tl & T HeR HaH S e ¥ Hhs 9ifvd ax
S € 99 S FA Bl B FATd el Sl 2 |

FETER & forg —

class C

friend class A; //All member functions of class A are friend
to C

IS
U 9.6 e Hae
#include<iostream>
using namespace std;
class second; //forward declaration
class first
{

int X;
public:
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void set_value(int a)

{
X=a;
}
friend void max(first, second);
|5
class second
{
inty;
public:
void set_value(int b)
{
y=b;
}
friend void max(first, second);
15
void max(first f, second s)
{
if(f.x>s.y)
cout<<“Maximum is’<<f x;
else
cout<<“Maximum is’<<s.y;
}
int main()
{
first A;
second B;
A.set_value(10);
B.set_value(20);
max(A,B); // calling friend function
return O;
}
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UrITH 9.6 BT JATSCYS BRT—

Maximum is 20

9.9 Refi sifsrae

s ogvrT # T IwT & s BN IRgHT & WY # Jifsiae o d B Be
haeaifetae W Rest w- Fhd 2 |

R 9.7 Refii sifssiae

#include<iostream>

using namespace std;

class vector

{
int V[3];
public:
void set_vector(void)
{
cout<<“Enter three numbers\n”’;
for(int i=0; i<3; i++)
cin>>V/[i];
}
void display(void)
{
for(int i=0; i<3; i++)
cout<<V/[i]<< “,”;
}
friend vector sum(vector, vector);
b
vector sum(vector p, vector q)
{
vector r;
for(int j=0;j<3; j++)
r.V[jl=p.V[jl+q.V[jl;
return r;
}
int main()
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vector v1, v2,v3;
v1.set_vector();
v2.set_vector();
v3=sum(vl,v2);
cout<<“First vector is:”;
vl.display();

cout<<“\n’’;
cout<<“Second vector is:”;
v2.display();

cout<<“\n”’;
cout<<“Resultant vector is:”;
v3.display();

return O;

}
U 9.7 HT ATSCYe BNTT—

Enter three numbers

3 -2 5
Enter three numbers
-8 6 7

First vector is: 3,-2,5,

Second vector is: -8,6,7,

Resultant vector is: -5,4,12

9.10 =R @ fog dIg=x

T U Folid D W Bl USH UIgcy bl 8T B T 2 |
IRV B forg

class X

{

int a;
public:
void show();

};
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B g X & WRR a @ oY UIser YRHINT $9 UPR BR Hebd o—
int X:: *p=&X::a;
X:: * BT AdcAd FArd X B AR B folv uigex |
&X:: * ®1 HAeld Folrd X BT HWR @ Bl U |
wWeHe int *p=&a; B &l HWT| USSR p &I IYINT ST H=R a Pl H=R
IR B g —
void show()

{

X x; // object created
cout<<x.*p; //display value of a
couts<x.a; //same as above

}

B TN & "R BdH & folU Uigex IS X Fhd © | HFR BaT BT (SNBRRIT
SfTRER () ) TR A Biel B qebe |
TR & fory -

X X; /I object created

void (X::*pf)()=&X::show;

(x.*pf)();  //invoke show()

T8t pf #¥ R B show() & forg digex £

Heyul fig
o I UH ok WS TEY 8 ST ST AR HRM &I Tdh A1 dfer I@ar
=

o W B FoId & AR Usde 8 ¢

o TN & HWR BRM Bl Folld $ 3f<X 3R Tl A 91} gRIMdT fhar
ST Hebell 2 |

e public 3R private FaE BT FEE ASHIH B8l AT © |
o FANE B Scl AR B Wfed & vy # A Sifyd far S A 2 |

o ek Pigs & T HId AR BRME Bl WCfcd FHR B Hal Sdl
=
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o Th Bs BHRM T & Usde SIEl Bl I Tl & Afeoide D SIRT
TR R Thd ¢ |

o TH UP Tl & HHWR BT Ugd UIgeR Pl TS B Adhd g |

areararef e

JERIFS e -
TeT 1. Uh YoR SETE S3Y ST ST AR HaeH BT UH A1 afef @l & SADET
ST ®

(a) sifeore (a) aemw (@) W () dIgex
U 2. Wa: T I & TR B ©

(&) dfeeT® (@) wrgae (¥) UreHs (=) T W BIS T
geq 3. STH A I UHUad ASHRR &7

(@) public (@) private (9) 3. AR TA (]) T H B3 T

U 4. 399 W HIT Wfeh Sl HR & Hed § 97 © ?

(37) sH@! URMIG Jeg T B © O S AT BT Usll 3feolde FATl
NI

(@) ®ae UH & ufaferdl 39 SeT R & g § |
() 3 T IRYES A PET S & |
(3) SuRIad a4
e 5 399 ¥ BT wRfed HR o & Ao # 9 22
(@) wfed s & e =T fhar S 2

(@) Dad FAH B T Wfed Sel HRR IR HR_R Haed B Tad TN
A B |

() ST FATH & M DI FeIAT I Bidd HAT ST & |
(T) SURIaT AT
U3 6. 38 9 BT B bR b ded § I 27
(31) 3 AT B B TRE Pt fhar SIar 2|

@) SN TN B IR BEl W G fHar ST Hhar 2
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(W) AT S ARG 3feotae B 2 |
(®) SWIad |+l
JAfT TYSTRIAD e
geT 1. g fhd dEd ® °?
T 2. Jifestae fdt FEd & °?
T 3. Hhe T fhd wEd € ?
TEYSTRIHADG T
U9 1. UTsde IR Ul TR AIfSHRR § &7 3R & 7
Ue 2. WP ST H=R & 0T AT § ?
TR 3. Rfed HRR BaRM b R O B B ?
IRECIGE R
g 1. s B fhd dEd © ? 39 97 foraf ?

geq 2. Tdh ‘Complex’ Fa™1 9918y S T Complex WX &I gardr ® 3R a1
BT TR B Sited 3R e & folv Hwy %R uRyIfd &+ &1 9
forn ?

Ueq 3. T TNl B Sl HRR Bl JSA—dgal] B BT B BaRH Bl A8l I
g™ forar ?

19 29§ 39 4T 58 6T
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AT —10
Pcaex IR fegaex

10.1 TRz

e e # aol @& IR H gH HRR Baed o input() BT STt fdHar
2| FAE B UISdC STl HRR Bl SHRRISH(URME deg <) &R+ & oy Hhaed
BT ICeHe & U8 9 OIfd sifestae & A1 YA fhar WIem 81 J BaRe ST
TR B SRl difeoide 99 & T9I sARRIesS v # g g1 C4++ a1
€3 I8 2 5 T § IRIp ST <5U B RS BT Ol U Folid <lsU dRudd
(Bffsstae) @1 oI fd o 8 a9 e St aRe gFRmersst & R e 9
IRTP ST <EY & IRV Bl SRS fhar Sidr 2

39 AT H, BH TUh AN HR BRM SN $Higdexk H8l ol 8 S9dl ol
P | ST b sffssiae @7 3FARRIERST &/1 & fv &M o g1 o9 3= O
frar S7ar 21 Ud N fRY HWR wRE Segae & $A sifeiae B W HRal
2 Sl AN & foy &1 721 A 7 |

10.2 HIEdCR

PHELIe Udh ORI UHR $T H:R HaRE § I9d dard & Iiferde oI SRR
P B AU B T B | Bgdey Wd: 8 P 8 O & O SHAD FAH D
ifesige. e foram ST B | Fvgder B &l fAfaRad faRart e @

o UGN AM FAT & AM ST & BT B |

o I FAN & ufedTd AFANT H HINT B4 @MY |

o 9 difeige 9T fBaT Wi 2 99 3 W@d: & $id 8 9 © |

o IHT PIg Red gy 2 8Iar ®, ¥8l ad @t void fl 3R 39 UBR I B
ey Rest 718l a=ar 21

o Il STeRe TEl a1 91 waar B |
e 3% TS &I UaHW ol IR Hahd ¢ |
ITERV B oy —
class point

{
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int x,y;
public:

point(void); //constructor declared

};

9 89 I point & Jifeoide BT HINT B o
JETER0 B forg —

point p;
FATH & 3TTX HIgde W &1 Dicl 8 ofdl 2 AR UEde SeT #WR X 3R y &I
I W Sfeiae p & fory sMR™ESS R <4 | Sl dvgder IIRTIAT -8l od @
N fSthTee B¥gdex HEl dl & | 3R VAT BIg Higdex dolid d uR¥ivd =8l &

T PSR fShiee Bigdex SUTE HRATT & S0 Tl & 3dfeoide BIYT B

ferq |
10.3 IRMHTRIZTS Pgdex

ST HIgICR JIRTYAT o & S IRHIEESE FHgdex Hel ol ¢ |
SR B forw —

class point

{
int x, y;
public:

point(int a, int b);  // parameterized constructor
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b
point::point(int a, int b)
{
X=a;
y=b;
}

IRTHIeRTZoS BYgdex Bl QT dRIBT I Dial fha S bl ¢ |
e point p= point(10,20); /lexplicit call

UE FWTHT UH 3ffelae pdl 10 3R 20 9cg 9 SHRRIATSS &Rl © |

e point p(10,20); /fimplicit call

Ig WehHe SWIGd el &I g dH &Rl ¢ |
HIcdeR B BT Scsd B ® w9 # ff gRIINT fhar 51 Faar 21
ISR & folw —

class point

{
intx,y;
public:
point(int a, int b)
{
X=a,
y=b;
}
b

Hgae] d SRgAT fhdl W TRY & B 9o € R 99 N & o 3
AT
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IfdhT U H¥gacy MU T BT N Ud AgHT & w0 H of FHdl ¢ |
TR & oy —

class X

|5
Ig IT B 3R BIgdex Bl HIYl dgdex Hgl ofldl 2 |

ORI 10.1: IRTHICRISSS BRgdes
#include<iostream>
using namespace std;
class rectangle
{

int length;

int breadth;
public:

rectangle(int a, int b)
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length=a;
breadth=b;
}
void area()
{
cout<<“Area="<<length*breadth;
}
b
int main()
{
rectangle r(5,10);
return O;
}
U 10.1 T AMSTYS N
Area=50

10.4 H¥CdeR AARANST —

TP TN § U 0 SUET dRgdex 81 Adhd 2 AR 30 dgdex MaRANST Hal
S

UIIT 10.2: BICFCR ATaRANST
#include<iostream>
using namespace std;
class point
{
int X,y;
public:
point()// no argument constructor

{
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point(int a) //one argument constructor
{ x=y=a;}
point(int m, intn)  //two arguments constructor
{
X=m;
y=n;
}
void show()
{
cout<<“x="<<x<<“\n”’;
cout<<“‘y="<<y<<“\n”;

b

int main()

{
point pl;
point p2(5);
point p3(7,11);
cout<<“Coordinates of p1 are\n”;
pl.show();
cout<<“Coordinates of p2 are\n”;
p2.show();
cout<<*“Coordinates of p3 are\n”;
p3.show();

return O;
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U 10.2 & ATSTYS BN
Coordinates of p1 are
x=0

y=0

Coordinates of p2 are
x=5

y=5

Coordinates of p3 are
x=7

y=11

SWRIFT UM H, Tl point # 9 d¥gaex ¢ | Ugal A1 IRTgAT & hegde
2| AP ST A1 {5l URMS I a7 Sffestae 99 & forg favar Sirar €1 o9
B9 A HIgACR URHING $HI & d9 89 HHGER DI A€ B & forg fa=m
ATGHT Pl PIgder URAINT HRAT BT | GIRT HIgdex U a3 IR & w4
H oIaT g 3IR ifesiae &I SMRMASS oRaTl & | TRl degder af IRTPH< ofdl 8
3R 39 a1 IR ¥ 3ifeolae Pl SHRIAS BT & |

10.5 fSHice ARPIT & AR HIgIc
Fegaey [Shlee AT o A B |
IETERV B foru —

point(int a, int b=0);
&M < 5 Rvfee smvgie <@ 9 99 I I B | gA< ba Rviee Iog
T 2| 99 I8 e

point p(5);
a®d! 5 I IAAEA HAT & IR bl YA ([Swice gRI) offha wLedHe

point(7,11);

a P 7 I 3T PRl & IR b I 11 R T9 aRdfdd Wrefex & T 81
T4 9 fShice ARTGAT Bl AGRZS IR od o |

IR UH IRFYAT dT HIgaex 9 digder & H1f HAlg@ o a9 did B
qrell IeHe

point p(5);
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TE BT o § 3R § fh B dgdex Bl Bial fhdT S iR Tdh SRasedm
o Rfd I@O= 81 9l B | HHEeR Udh FfS I SO IR <l B |

10.6 3ifsoige &1 SIS SfARRIATEWIE

Tg offciac @1 3FARPA I [ eRH W A T GHA B SEAED
sHRRIATSSe™ &1 BRIET I8 § b 89 A= 9eR & e degdex JaRalsST
P ERT < 9hd ¢ |

YR 10.3 3ifeolde BT SIgATHG SARRIATS O

#include<iostream>
using namespace std;
class shape

{

float length, breadth;
float radius;
float area;
public:
shape() { )
shape(float r)
{
radius=r;
area=3.14*r*r;
}
shape(float I, float b)
{
length=l;
breadth=b;
area=length*breadth;
}
void display()
{

cout<<“Area="<<area<<\n”’;

B
int main()

{
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shape circle, rectangle;

floatr, 1, b;
cout<<“Enter the radius of circle\n”’;
cin>>r;

circle=shape(r);
cout<<“Enter the length and breadth of rectangle\n”;
cin>>1>>b;
rectangle=shape(l,b);
cout<<“Area of circle\n”;
circle.display();
cout<<“Area of rectangle\n”;
rectangle.display();
return O;

}

U 10.3 & ATSTYS BN

Enter the radius of circle

5

Enter the length and breadth of rectangle

17 8

Area of circle

78.5

Area of rectangle

136

10.7 HIYl HIgFX

TR Sl Ud Iffeoiae BT I T & R ifeotae & 91T @ik gfRmerss
BAT &, SH DUl BIgIC HEl 9l & | Y iUl d¥gdes Sl Fod & 3ifeside
BT I ARG B w7 H o 2|

R 10.4 BIUT HIg I

#include<iostream>

using namespace std;

class product

{

int code;
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public:

15

product(){ } // default constructor
product(int x)//parameterized constructor

{

int main()

{

}

code=x;
}
product(product &y) //copy constructor
{
code=y.code; //copy the value
}
void display(void)
{
cout<<code;
}
product p1(10);
product p2(pl); //copy constructor called
product p3=pl; //again copy constructor called

cout<<“Code of p1:7;
pl.display();
cout<<“\nCode of p2:”;
p2.display();
cout<<‘“\nCode of p3:”;
p3.display();

return O;

U 10.4 T ASTYS ENTT—
Code of p1:10
Code of p2:10
Code of p3:10
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Alc— 99 WM § BU degde’y uRWMT A8l 81 8 99 HHIgeR 319+ hidl
PIEFR SUTET BY ol B |

10.8 fe¥gaex —

FART BT U a9y YR &1 HR HRM THT T dedex & gRT 9917 T
ffsside ®l WA B D oy fobar orar 2| fsegder waed @ fr=ferRaa fagraant
Bl ®

(1) 39S M FATH & A S Il BT © | dfb g9 M A Usel tilde(™) e
BT B |

(2) I® Mg TR oIl ® iR Jog W Red =81 avar 21

(3) ST9 e U™ AT <Al IT HaRE | IR M ® 09 I8 ek & gRT 3
B Bicl BIaT &

f=ferRag oo <oifar @ fo foeder B dHIseRk @ g1 ad: 81 Bl sidl
=

ORI 10.5 fS¥gdex Hhav™

#include<iostram>
using namespace std;

class sample

{

sample() // Constructor

{

cout<<“Object created\n’;

}

~sample() // Destructor

{

cout<<“Object destroyed”;

}
15

int main()
{
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sample s;
return O;
}
UIITH 10.5 & ATSCYS BN
Object created
Object destroyed

EEgacy & IUAN ifeide 1 srafed FHR &I 9 T8H W Jad &1 & oy
frar S 8| aifs Had AR & g SUART SR W A7 sifetae @ forg fasan
ST 9% | fH) sifeside BT HHRT BT 3MMde digdex HaeH § new 3R A fHar
ST © R fS¥gaer b H delete 3ifuvex ¥ amEfed #ART &1 g4: foram Sram
=

U 10.6 S¥gdeR &1 STANT NI I Jad el & oIy

#include<iostream>

using namespace std;
class sample
{
char *t;
public:
sample(int length)
{
t=new char[length];
cout<<“Character array of length”<<length<<“created”;
}
~sample()
{
delete t;
cout<<‘“\nMemory de-allocated for the character array’;
}
b5
int main()

{
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sample s(10);

return 0;

}

G 10.5 BT ATICYS BRT—

Character array of length 10 created

Memory de-allocated for the character array

wEwqel fig

PICFR Th fA9Y JhR P 4R HaH © I8 SAD oA & Iifeoide Bl
sHRRIeTES o1 & forv o™ e g

Hegdey & SIgAT fHl Al <Y @ B 9hd T N S9 de @
o 3 gwifdd € |

Udh HEgde AT FATH BT YHNd Yo ARTPH<T & © H of |l & |
FHIgaeX il Yh Jifeoiae Bl SHI FAd D gER Sifeolae ¥ EIVT 3R
SRR ®RaT 8, S Bl dhegdey B8l Sl © |

S YU H B drgde’ URWING F8l 8IdT ® d9 HHEISeR 3191 Hiul
PBEgIER U B <l ¢ |

FANT BT U A9 YBR &I HR HaR THRT TN dgdey & gRI
IR TR Jfeoide DI WH B B o0 fhar ST 2 S fS¥gaer deT ST
2l

arwrarel U

JEIfIS U9 -
U 1370 ¥ PHaIhEderd & ded H 97 87

(31) BT AT FoITd B ATH ST & Bl © |

@) A FAE & ufedTr AFATT H HINT B4 =M(2Y |

(W) <19 sifesige GIfT BT OI)T & 99 I W& &1 did 8 9 © |
(T) SURIGT
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TeT 2. HIgICR Sl IMRTGAT o & I Hal Il 87
(&) Rwiee degaex (@) &1 SR @
(@) IRTIeRIgSS Hegde @) T 4 BI3 81
T 3. Pegdes ol Y Ifeoide Bl S FO B gER Jiferde 9 AT 3R

faN

STRRITES BRdT 8, U B8l el 2 |

(@) f¥wice degaer (d) Pr BIgeeR

(@) IRMevEgse FRgaex @) 3 | BIs T2
U 4. 390 W DI deRT & ded ¥ 97 27

(@) SHADT M FAH B A b O BT B Afb $HD A H U
tilde(~) foeg &rar 21

(@) I IRTgHT T o ¥ 3R dey Wt Ret =18 a=ar 2|

(¥) 98 SR & gRT W 81 Pl Bl g oid fhdl U a1 &l ar
BT qIER I 7 |

(T) SURIaT Y
JAfT TYSTRIAD e
U3 1. Hecaeyd a1 81 §

g 2. IRMeXISoS Hgdesd T 8 & ?

U3 3. PYgdey ATARANST fhd ded § 7
TESTIRIHAD Yo

g9 1. Heded B a7 fadward g € ?

U3 2. fS¥gdesd | B4 & 9@ fadwany foray ?

ued 3. fSgaesd & SuanT forai ?

IRECIR G R

geq 1. fShice AIRTgAT & AT Hegdex Bl g Doy ?

STIRATAT

1< A 39 4.3
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AT —11
JATIREX ARSI

11.1 IR=

ISR ATRANST C++ AT BT HeUdQUl fher © | 59 ek A &9 JoR—IShre
cI39 @ a1 IRTTA BT S IHhd & S dvg ¥ O oRE 9 89 9% ST <3 9
FRd 2| Rl TR @l Ud el <=y & fou faow fAfT 3+ sifmex
JMRANST HET Sar g1 C++ H T MRS BT aRals &R Idhd © | Rmamg
frforfRaa sifer @& —

o T HAR U 3ifureN (., .¥)

o WY Rollege™ affuvex (::)

e R 3ffuvex (sizeof)

o B 3ffmmex (7:)
T4 B Ud ARSI Bl MR B § SHHT JoIwd dRaR &l & | ISR B
I &1 Rl BT f SIS dahd B
11.2 3RS HRME

Td 3ffover &l SffaRad T <5 & fog &9 wa faely waed &™ # od © o9
IR B BBl SIdT 2 | ITIReX B BT Ycicsy 39 YbR Bidl g—

return_type class_name :: operator op(arguments list)

{

function body

}

TE! operator Us #Ids 2 3R op Ud 3fRex & RN alfxars fbar oem 21
NN BRE Uh FAN BT HHR B I he HaR el a1y | S99 Hh I8 8
% oI Ush IRTP< ofal 8 Siafdh s BaRM IR AR & oY 7o 3RgH<T
AT & @R g3 SffRex & fory T ifRex oiar § |
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11.3 T 3ITRCY Bl AR HRE A NARArS Bl

g9 ke fhadd gfthic SifReR (++) BT STERYT & forg ofd B | I8 Bad Udh 3RS
SITAT 21 B89 S 3R Bl AMdRells B dlf 39T YA U 3ifeolde & 1T
fepar ST Wb SR 39 difeside & &R Ueb ST MMgSH Bl deg Pl U a1 il |

Y111 G fhexT Sfohic JTREX &I 3RS HRl

#include<iostream>
using namespace std;
class point

{

int X,y;
public:
void getdata(int a, int b)
{
X=a;
y=b;

}

void show(void)

{

cout<<“x="<<x;
cout<<“y="<<y<<"“\n”;

}

void operator++(int)

{
X++;
y++;

};

int main()

{
point p;
p.getdata(5,8);
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[T

cout<<"p:’;
p-show();
p++; // invoke operator function
cout<<“p++:7;
p.show();
return 0;

}
AT 1.1 HT ASCYe BNT—

p: x=5 y=8

p++: x=6 y=9

JTINER BRI H int &1 TN I8 @Al & b 89 dReflhad Sfptic sffer &
3eRere B I8 © 7 & Mfhad ik sifvex 31|

11.4 RN ST DI Be HIRM A AARArS DA

1 fftha fefhic oifRex (--) & SRy & forg o g1 ot Ua SifuRs ol &
2] B9 U IR BT 3MaNdls HYI dlfh gHBI TIANT 3ifsolde & A1 fbar ST
TP 3R 39 3ifeide & 8% U STl 3MSeH Bl ey bl U P PR QT |

g™ 11.2 — e f$fhde fRer &I 3Narers &Rl

#include<iostream>

using namespace std;
class point
{
It x,y;
public:
void getdata(int a, int b)

{

X=a;
y=b;
}
void show(void)
{

cout<<“x="<<x;
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cout<<“y="<<y<<“\n”;
}
friend void operator--(point &s)
{
s.x=8.Xx-1;
s.y=s.y-1;

b
int main()
{
point p;
p.getdata(7,10);
cout<<“p:”;
p-show();
- P>
cout<<*“--p:”’;
p.show();
return O;

}

U 11.2 BT ASCYS BRT—
p: x=7 y=10

p++: x=6 y=9

& T & e Baed # AIRTGHAT IR & gRT Sl 7T & | 3R 89 9og &
ERT 9old I8 &M el dxal difd Sl deofd ifver B # fd 3 main()
waed # ufafdfed =2 8Ff | frfaRed offRed @ ws B J 3Ndavars Jal
fhar ST Fehar 23—

[} 3 sﬂﬁa (S]UQQEQ =

o B Bid 3ifmex ()

N o ~ N
o HHHTHT 3TN []

o I HFRR Uad JREN ->
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11.5 SIS 3RS Bl HFER B A NARATS BT

T ISR W MWRER (+) B ISRV & oy ofd g | S < SffRe o ® iR
T BT ANT Y <l & | o9 9HT GANT IR1h ST T8y & 1 fhar Sidr 2 1 g9
39 3R BT a1 Ay &1 Sigd & forg STIT o |

YT 11.3 — 937N 9 3ITIRER (+) BT 3MeRATS HRAT

#include<iostream>
using namespace std;
class matrix

{
int mat[2][2];
public:
void getmatrix(void);
matrix operator+(matrix);
void showmatrix(void);
X
void matrix::getmatrix(void)
{
for(int i=0; i<2; i++)
for(int j=0; j<2; j++)
{
cout<<“Enter the number:”;
cin>>mat[i][j];
}
}
matrix matrix::operator+(matrix m)
{

matrix temp;
for(int i=0; i<2; i++)
for(int j=0; j<2; j++)
temp.mat[i][j]=mat[i][j]+m.mat[i][j];
return temp;
}
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void matrix::showmatrix(void)
{
for(int i=0; 1<2; i++)
{
for(int j=0; j<2; j++)
cout<<mat[i][j]<<*\t”;
cout<<‘“\n’’;

}

int main()

{
matrix ml,m2,m3;
ml.getmatrix();
m2.getmatrix();
m3=ml+m2;
cout<<"matrix m1:\n";
m1.showmatrix();
cout<<"matrix m2:\n";
m2.showmatrix();
cout<<"Resultant matrix:\n";
m3.showmatrix();

return O;

}
U 11.3 &7 ATSCYS BN

Enetr the number:
Enetr the number:
Enetr the number:
Enetr the number:
Enetr the number:
Enetr the number:

0 NN B~ =W

Enetr the number:
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Enetr the number: 9

matrix ml:

2 3

1 4

matrix m2:

6 7

8 9
Resultant matrix:
8 10

9 13

SWRIGT G ¥, 3AIReR Hhaed Hfgad T8 & Udh IRGAT ofdl ol ol fdb
ISR ¥ 3RS BT GART JATIRS 2| Ugall AIRS ml & TANT TN B
P DI BT P g fbar T 2 difd ml & ST AR Bl 3R BRI gRI
[T & R fhar T B

m3=ml+m2;

forg WRede & 994 ©

m3 =ml.operator+(m?2);

I MRex & fory, arft TRE PT AR 3RS BRME B i A B oIy
e SITar © &R S TR® & SffRey BRM & ARTGT & HT H Ao 1T 2 |
11.6 SIS IR BT HS HRM I 3NaRelS BT

frferRad U a3 9 3ITRER (+) BT Bs HRRE I G Hicidd ARl &f

SIS+ BT SETEXT 2 |

U™ 114 93N @ 30T Bl s BaRF H MNARATS HRAT

#include<iostream>
using namespace std;
class complex

{
float real;
float imag;
pubic:

void input(float x, float y)
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real=x;
imag=y;
}
friend complex operator + (complex a, complex b)
{
complex c;
c.real=a.real+b.real;
c.imag=a.imag+b.imag;

return c;

}

void show(void)

{
cout<<real<<“+i”’<<imag<<“\n’’;

}

b

int main()

{
complex cl,c2,c3;
cl.input(1.6,6.2);
c2.input(2.3,3.4);
c3=cl+c2; /linvoke operator function
cout<<“C1=";
cl.show();
cout<<“C2=";
c2.show();
cout<<“C3="";
c3.show();
return O;

}

U 11.3 BT MSTYS N

Cl=1.6+i6.2;
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C2=2.3+i3.4;

C3=3.9+19.6;

SURIGT WA # 3ifReY %9 Hielad] SleY & QI JRTYHT ofdl § 3R T
HIFgeled & B RV & w9 # Red axar 2| F=folad wedie
c3=cl+c2;

1 wWede & 99 ©

c3=operator+(cl,c2);

o fhefl JTIREX BT TP STeT <29 & fory A9y AT 91 3ffRex MRS
Pl T 2 |
e Td B TP ATWREX B RS B & SHD oy IR &l ¢ |

o 3fRex P faRad AT 9 & v 89 o a9y B &9 & oid ©
T SIfReY BRI Bl ST 2 |
o JTRSX BRI Uh Tl Bl HHR BaRH IT s Bal- ST AT |

rgraref e
TR g9
U 1. g STReY B NaRelle a1 fhar S Hebar 27

(31) ¥pIu RS 3iTuver (::)(3) Tl HWR Uiy ATuReX (., .¥)
(@) 93T @ fTmeR (+) (]) wfSTHer 3ffmer (?:)
T 2. 9N JATREY BT MRS BT ® (oY 3RS B HeR BaH & wY

# fore IR oIl 27
(61) =T smRepe (@) v s
(%) Ia g (@) =7 4 a1 T

e 3. YT JATWRER Pl 3RS B B ol AR BRI %S BaRM & WY 4
= smvgiTe T 77

(31) 3T AIRTGHT @) P T
(W) T IR (%) s & IS T
2T 4. fHd TR B s BFRME W MARATS 8 B Fhd 87
(31) = IrATSTHC 3iTUNCR @) () BaRM BidT 3ATUNCR
@)[] FEHEHT e (]) SWRIaa T
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AT AYSTRIAD T
U3 1. TR AARATST b HaT Srer & ?

U 2 AN B &l Hlelersy foraf ?

U3 3. 3iTRexT &7 79 foral T affarells 8! fhar S Habar & ?

U3 1. 3TREX BRM HeN HRM & ©U § AR JWRX HRHE hs BRE b ©d
#H QT H 3R BT g Py ?

IRECIR:CR S|

U 1. T @ Jfeide Bl FUMHS G & oY NI AT ATIRER DI JATaRATS
B BT YUTH s BaRd BT ST HRP fordl ?

U 2 9IS Wi 3MWReR dl & T dl Sired & oIy 3ffaRells &_- &I UM

YR BaR bI SYANT HRP fordi ?

SIRHATT

19 29 39 4T
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AT — 12

STeRcd

12.1 IR=

RYOIIAET  C++ AT BT FedQUl BIeR €| 39 fheR & §RT Ugal I TIR FoAr<i
¥ A3 FN 9 @ oy fhar Smar € s Ui & 3RS dEl ST 21 g9
fPeR & gRT WUTR 9T 3R FHofl BT 9T Fhal & | T8l F IR Flrd Dl 99
FAH AT WE T T IR FATH P8l Ol & AR T3 T dl (Rigs Fordq v
Ages FolT AT 9 FolT el Sl 2 |

12.2 feRIge T BT URIIRT HRAT
fexIges @l BT URYINT B &1 Ri<ad 399 bR 8idl &

class derived-class-name : visibility-mode base-class-name

{

members of derived class.

|5

fafSifefers Are uisde uikdes I ufedd B Tahal Bl fewiee fafvfaferd #rs
yrgde Biar &1 fafififerd A ug amr § 5 99 Fo @ wR @ urgdce
HedcSell IT Ufeedbell $TeRe fHaT TIT B PR o9 Fold & NS 7l &
ERT Urgdee! sTeRe fhar 8 a9 99 doid @ Ufeid 3R Uicdes #wR fevrges
FATH & UTsde R 99 O 2 | 99 Folid & gisde HrR Bl o) i) sgRe =gl
fbar S et B

IR 99 TN Bl fRE® g & gRT Uicde sl seRe fhar Tar g dd 99
FAT & YIcaes 3R Ufscd R fevges ool & UIddes HHR §9 o ¢ |

IR I TG B fSIges T & gRT Ufeddhell seRe fdar a1 & d9 99
FATT B UIcdes HeN feXges Folld & Uicdes HR a9 o 2 3R 99 Felld &

et R fSRIges Foid & ufecid HWR 99 WIId 2 |

12.3 a1 geRew
RTer 3R ¥ U 99 Tl 3R e fIRIges Foliy 8l 2
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I FAE

v
SNSRI

o 12.1 RiTa seRew
fferRaa m RivTe 3RS &7 SR § |
o™ 121 RiTa gl

#include<iostream>

using namespace std;

class data
{
protected:
int X,y;
public:
void getdata(int a, int b)
{
X=a;
y=b;
}
void showdata(void)
{
cout<<"x="<<x<<"\n";
cout<<"y="<<y<<"\n";
}
B
class maximum: public data
{
public:

void max(void)

if(x>y)
cout<<"Maximum is:"<<Xx;
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else
cout<<"Maximum is:"<<y;

};

int main()

{
maximum m;
m.getdata(4,9);
m.showdata();
m.max();

return O;

}

O 12.1 & ASTYS BN
x=4

y=9

Maximum is: 9

SRIGT W #, 99 Fold # Q1 Uicacs #RR X iR y B J SHl SeT 7R dad
T FA R B! R g T & gRT Y BId © | 39 QM FoAEl &
R F TR | feUses Fomd maximum 39 T ST R H 1w deg @Y o

BT B | FeXTSes Tl & gRT 99 &l & Ufecld SRAYE & d7q foxises doirg #
fr=aforRag =R 81T |

fSR1Ises a9 ‘maximum’
Ucdes HeR
X,y

qfeetd HW R
getdata()
showdata()
max()

I 12.2 fexIge® FII maximum & =R
159



12.4 Aciolddl $IeReY
TEh F Bl el T Rvgee dam 9 W fevrsa o o1 waar 21
T FAT

A 4

1508 Tt /
JARTIT FATH

A 4

o7 12.3 AcSIeigd sRReH

Tedloldd sIeRed ¥ ofadl & ois e 8 sich g | fa=foRaa 9rumg aediciad
g TR BT SN 2

YT 12.2 Heldldd gaRed
#include<iostream>

using namespace std;
class datal

{
protected:
int x;
public:
void get_x(int a)
{
X=a;
}
void show_x(void)
{
couts<"x="<<x<<"\n";
}
15
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class data2:public datal

{
protected:
inty;
public:
void get_y(int b)
{
y=b;
}
void show_y(void)
{
cout<<"y="<<y<<"\n";
}
B
class addition: public data2
{
int z;
public:
void sum(void)
{
Z=X+Y;
}
void show_z(void)
{
cout<<"z="<<z<<"\n";
}
|8
int main()
{

addition a;
a.get_x(4);
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a.get_y(7);

a.sum();
a.show_x();
a.show_y();
a.show_z();
return O;

}

U 12.2 BT AMSTYS N

x=4

y=17

z=11

SIRITT NI ¥, Sges 7T ‘data2’ & 99 Ford ‘datal’ & fovrga & =0 2
IR I SRI¥H &1 Ugell olaedl 2| 99 g ‘datal’ & Uicdcs Scl #RR X
fevges Fg ‘data2’ § Uicdes 99 WAl 2| SRAYH & Usd odd ® 9IS
fexrges doiT ‘data2’ # fmforRad HwR 1T |

fSrss o ‘data2’
X,y

fedd HwR
get_x()
show_x()

get_y()
show_y()

o 124 RRIs o< ‘data2’ & d§w=R
T ‘addition’ @1 3fARE I F ‘data’ ¥ foxrsa fhar mar ® @R I
TR @1 T o | $AERSN @ QR odd B 9% feNIges Fod
‘addition’ & fi=ferRag dwR BRT |
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feRrses 7w ‘addition’
grgde HrR

Z
NN N

Medes HRY

X,y

EIESCULISN
get_x()
show_x()
get_y()
show_y()
sum()
show_z()

o 125 RR1ges T4 ‘addition’ & AR

12.5 AociUel §TaRed
Sld U FolTd Bl & IT o I 3Mfd Tl & BIoR Bl seRc dxdl 8, S99

TeIUdl geRed Bl o 2 |

I FINT -1 I FIT -2 9 FINT -n

AV
EQQEW

o 12,6 AUa RS
f¥NTgee T BT RIead U 3 31 o9 FolTdl & 1T 39 YbR BT © |

class derived_class : visibility Base_class-1, visibility Base_class-2, - - -

{
};

Members of derived class

163



fereferRaa oMy acdiuel gy &1 SaTEv 2 |

U 123 HedlUdl $8Red
#include<iostream>

using namespace std;

class B1
{
protected:
int x;
public:
void get_x(int a)
{
X=a;
}
I
class B2
{
protected:
inty;
public:
void get_y(int b)
{
y=b;
}
IR
class D : public B1, public B2
{
int z;
public:
void multiply(void)
{
z=x*y;
}
void display(void)
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cout<<“x="<<x<<“\n”’";
cout<<“y="<<y<<“\n”;
cout<<“z="<<z<<"“\n"’;

}

1

int main()

{
D d;
d.get_x(5);
d.get_y(3);
d.multiply();
d.display();
return O;

}

U 12.3 &7 AMSCYS BN

x=5

y=3

z=15

12,6 SRRIPIDhel STeRed

9 Th 99 Felld BT ol AT a1 A 3 fexrses Fomdl gRT gTefRe fdar omar 2
I BRI sTeRed Hel Wl © |

TR & foIv Ush faemera # AR &1 aefierer foF 12.8 § g9 T §

Person

Teacher Student

a1 12.8 ERRI® Bl SRS BT IETERT
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YHTH 12.4 BRINTHIGA STeRed
#include<iostream>
#include<string.h>
using namespace std;
class person
{
protected:
char name[20];
int age;
public:
void get_person(const char *n, int a)
{
strcpy(name,n);
age=a;
}
void show_person(void)
{
cout<<"Name:"<<name<<"\n";
cout<<"Age:"<<age<<"\n";

b
class teacher : public person
{
char post[10];
public:
void get_post(const char *p)
{
strcpy(post,p);
}

void show_teacher(void)

{

show_person();
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cout<<"post:"<<post<<"\n";

}
K
class student : public person
{
int standard;
public:
void get_standard(int s)
{
standard=s;
}
void show_student(void)
{
show_person();
cout<<"Standard:"<<standard<<"\n";
}
¥
int main()
{
teacher t;
t.get_person("Ram",30);
t.get_post("TGT");
student s;
s.get_person("Shyam",17);
s.get_standard(12);
t.show_teacher();
s.show_student();
return O;
}
T 12.4 FT ATSTYS BRT—
Name: Ram
Age: 30

167



Post: TGT
Name: Shyam
Age: 17
Standard: 12

12.7813f9s s=eReH

T AT 31 O I0d 3eRET & Ureul & qHfold ®U Bl gsfds SeRed Hal Sirdl
2| SeeN B fou R 129 ¥ wisfie geRey <uiar war &1 o fb deciaad

3TeReY IR HedIuel seRed & IHfed U ¢ |

arithmetic

|

addition

subtract

\ 4

result

o 12,9 Tl sRRET &1 SaEvwr

YU 12.58T8f9s g1

#include<iostream>
using namespace std;
class arithmetic
{
protected:
int numl, num?2;
public:
void getdata(void)
{
cout<<"For Addition:";
cout<<"\nEnter the first number: ";
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cin>>numl;

cout<<"\nEnter the second number: ";

cin>>num?2;

B
class addition:public arithmetic
{
protected:
int sum;
public:
void add(void)
{

sum=num/l+num?2;

};

class subtract
{
protected:
int n1,n2,diff;
public:
void sub(void)
{
cout<<"\nFor Subtraction:";
cout<<"\nEnter the first number: ";
cin>>nl;

cout<<"\nEnter the second number: ";

cin>>n2;
diff=n1-n2;

|

class result:public addition, public subtract
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{

public:
void display(void)
{

cout<<"\nSum of "<<numl<<" and "<<num2<<"=
"<<sum;

cout<<"\nDifference of "<<nl<<" and "<<n2<<"= "<<diff;

|5

int main()

{
result z;
z.getdata();

z.add();
z.sub();
z.display();
return O;
}
U 12.5 &7 ATSCYS BN
For Addition:

Enter the first number: 5
Enter the second number: 7
For Subtraction:

Enter the first number: 10
Enter the second number: 3
Sum of 5 and 7 is 12
Difference of 10 and 3 is 7
12.8 IY3IT 49 FoATHS

U% SIS 3HeREA &I IR od & fod seRee & O ureu o &
Heloldd, Aedludl IR BRRIfbdd aHfad 8 o9 & = 126 & Toiar mam g
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Ford ‘TA' (Rre7d 9erd) @ |1 gue 99 del ‘teacher’ 3R ‘student’
@l U6 999 91 dard ‘person’ g1 ‘TA’ @I ‘person’ a@ll & IR
B T THI A gTERE Il 2| I8 RIT g 9 = el 21 ‘person’
T & ) Medes R ufeedtd #r R ‘TA’ Fod # ©1 R 18Rc & 9 2|

UgAT I ‘teacher’ B §Y IR TERT @™ ‘student’ B BU| UE UP
AT d R IO Bl B IR 59 R ST A1 |

T I Tl person T I FAT

T

teacher student

\A/

T

A 12.9 I 99 FAN

Y8 IR Ueh A 98 Fld Bl agafel 99 Folrd qIbR Ygel o¥f Felrdl bl
AT A F ERE R B AT Fh 7 ST A eI T4 7

class person

|

IR
class student : virtual public person

{
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1

IR
T4 U FoITd DI 9gA 99 FA "G PR & d9 bl IS4 FAd D UledAD 3R
giedcs HeR B Th 8 yfcferdl geRe el & |

12.9 TG IC FATIT

R TH B AW & Haed 99 3R fE-res qM1 Foi § YANT fhar S €, 9@
I FAH P HRM DI 9gardd ST fhar S 2, SH IYrd B Hel I © |
g fIFT Wede & adord BRI B TR 9gsid B HEl oIl 2 | Ud golrd
FH ¥ PH TP WR JY3Ie BaRM 8l Al 99 FA Bl TaRgde I el oIl © |
SIPBT TANT 3ifsolde a1 | =Tl fhar Sidr 2 | 9T TR ddd 9 Folld & ®J
H far ST © O g Fl §RT geiRe T ST & | R 9gsTel Bhav &l
S TN B NI URIINT &A1 ORIl § Ol Uskede dol 9 foRiges Bl

fr=ferRad UM Ve de delRT &1 Udh ST’ ©
YT 126Uk dC delTiol

#include <iostream>

using namespace std;
class Shape
{
protected:
int width;
int height;
public:
virtual int area() = 0; // pure virtual function
void getdata(int w, int h)
{
width=w;
height=h;
172



}
};

class Rectangle: public Shape
{
public:
int area()
{
return (width * height);
}
|5
class Triangle: public Shape
{
public:
int area() {
return (width * height)/2;
}
B
int main(void)
{
Rectangle Rect;
Triangle Tri;
Rect.getdata(5,7);
cout << "Area of Rectangle : " << Rect.area() <<"\n";
Tri.getdata(6,7);
cout << "Area of Triangle : " << Tri.area() <<"\n";

return O;

}
UIITH 12.6 &1 ATSCYS BNT—

Area of Rectangle: 35
Area of Triangle: 21
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Teaqt fag
e UTd ¥ IR Tl ¥ 73 Folrd 1 B YA HI SAeRSH B8l il 2 |
o fIwice fafSifaferdt Are wgae g & |
o R 3TRREH & Toh 9 TN iR U fevIges o B § |
o HAIdad g H dael @ $Ig M e Bl 7 |

e Td Uh FTH Bl &I AT T I IAd FATAl b Bl Bl 398RE Bl 7, I
qeI9el S8R Hal Sl 8 |

e 9 UH 9 T Bl &l AT 3T I Afed fR1zes daral g1 s+eRe foar
ST ® S BRRIBIhe sHeRed Hal Sl B |

e T I T U AP s2RIT & UTHUl Bl AHIfId WU Pl BSfgs ARy
Pl T © |

o 9 TP I Bl dY3rdl 9 FAN HINd IR © d9 dad I FAN b
gfeetan 3R Urcacs #R @ Ua & ufaferdl giefRe Brft 21

o UG FITd H HH A PH VS WR dg3iel BaR[M 8l dl S A Pl Gaigae
FATH BET STl & |

rgraref g9

TR U9 ¢

U 1. 3R ¥ Ugd ¥ OIR Il Bl T Hal SIdl 87

(@) 99 T (@) We Foma (|) guR & (]) SuRIad
T

Ueq 2. ITRRCH H 7E FoT B FIT HET i 57

(@) fergs T @) aAZee FAE (@) 99 FI  (]) IR FqH!
ue 3. fewiee fafsifaferdt wrs @ grar 27

(&) ufeeten (d) wrgae (¥) Wedes  (]) I W IS T

3 4. 3eREA g U 99 T 3R Udh feRiges @l Bl @ S0 T Bal
ST 87

@) RiTad 3R (@) Acciolad gTeRed

(¥) ACUd 3R (]) ERRNIfdhdd gieRed
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U3 5. Ol U FollNY bl &1 AT aF 3 3P Tl & BeR bl gIeRe HRdl 8, S
FIT H-T ST 82

@) Rt 3R (@) Accieldd geRed

(¥) ACUd geReA  (]) ERRNIfdhdd gieRed

AT ASTRIAD T
g3 1. 3Ry fhd wed g ?

g 2. RiTe 3Ry frd ®ed § ?

U3 3. Heclolddl sHoeRed by ®ed © 7

U 4. AUl 3Ry fhd ®ed & ?

U3 5. BRNIbde 38R b dad & 2

U3 6. B8fds s fHd #ead 2 ?

U3 7. TRgde ol fbd ded & ?

TESTRIHD T

g 1. fafSfafafe Are &1 g9eReE H u9E &1 aviF difoig ?

U 2. TYIAS I FATH DI ARV AT & 7

IBECIR GRS

geT 1. U shape F a9sy o Ua ®IR ad3idl %[ volume &1 1| shape

FId DI A9 FoIl cone, cylinder 3R cube gRT gRfee fhar &1 I R
FARTS QR JY3Ted BRI Bl AT DI TOMT & forg g ¥ 2

SN

1 2 39 43 5
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MY 13

DBMS 39eRum

BIsdl Rived &1 aR=d
HIgdl & Yo de Pl W€K, Y9 U< 3R update H1 & oIy U& abstraction &1

BIgel RIFCH $el oal & | U Bied [wed # S9 9t g1 (Afdee(Specified)
el |@ETY (structure) Wt wnfie E1 A IeT WRAAN multiple HTES B a8EH
P Th ORT & ©U § gaReyd B+ $ (o0 [SE=a! TS & | Udh BIsa Ried A
31 abstraction @ead Wewid & A Afdw(Specified) w=a g1 I A
T WF R wIgdl a% ugd(access) Bl AN & forg fEomegs fhwRiE (wisd
faegarra(reliability) gHRem wrar € sk I8 Ried o7 yga [THERT & |
wisdd Reed a1 sifi(problems):

scT redundancy : U6 & I H ISl H SUAL & | O BT Ul
fafer=1 gl & fIU STelT 31T BIgal § Suae 2 |

Ser Access difficulty: 9% S a1 SrREI(request) AT ¥ @9 Y
JIITE B AEIHAT B & qlfh, B THY AT UM TI AR Bl qof
Q< g fore @1 srawyear gl g |

scrisolated 2: STT 7T 31T BTl H, ST 31T WU H 2 |

Multiple ISTIRTHAT, TH & ST Yo AT IUART Fel R Fad Rifh
FHFIMR FRY & Ay wideror ¥ Hfearg & 7|

SIS # JReT B AN HRA H BT el 7|

JEedr el aaRm(Integrity issues): Scod W qREmRIl B gHREd
e S =fey |
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BIsd RICH & m9:
* Uha—uar(single application) & 1er AN f&oIs |
® UH Yol IIUANT ARG I~1a (optimized) FTS |
o TG H FHI |

HIERARCHY OFScr:®uer Ried # R fby U Se1 & 9 a8 ¥ view
frar S AhdT © 3R 89 ITP 918 Scad Y9 UoTTell Bl GRATRT o dAdhd & |

Se1 drfda(logical)wu #=TER organized €
1. facw

2. Bles

3. Rapfe

4. Brsel

5. ST

fie —v& faT Ser ufaf e @1 99 BI<I gaE © (TP e &1 #19 Th 0 a1 1 &I
REZSIRS)

Bies —Ud Wics characters &1 Udb FAHEIHRUI BT & | T Sl Bics, Yo UfeeT
(object, person, place, or event) @& attributes(Ue fIerwar a1 IorE) &1
aferfiferes oot 21

Rate— ta Rafe attribute & Th TUE &1 U@ HRar 8 T Udh dR<dfdd
gfar fs gfedt @1 v 2|

T Role d Bics 8 8, U Bies Uh Ul &I attributedT guiF & 2 |

BIEA-HGRT AMCEl & UF GER (U6 BIsd § Ud WIffd gofl 98 Wles 2
fSTIT A9 U@ ST BIgdl # Udh Rafe o ggar &l ¢ |

39 g ST UEYE YUl bl uRUT &R Fdhd ¢ (ST M ¥ Udl gedl ®,
Seey ydud R, Seed iR yeue Rieqd &+1 2 |

STEE: ST 1 878 WHSH & oY, 89 ST § URW &Rd © ol fh
DBMS-a1 Herd fafeetT =it 2|

ST a2, figures, 3ifdws onfe &1 &1 faviy arf 9 & (G 2, XYZ, 19 3fR).
RS HdfT SeT MgeH & FUE |

BIsc— HalAd 3fAeRdl BT U F9E |
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sere9 :Interrelated SeT AT ST B AT (AR S STITH) BT GUE [STT BT
Ig 9Ug interrelated & A IE Uh GG P Udh UNGRIG SHHN 8 Ihdl &
IR SM®GRN & 9 |UE d@ application URMH & U&d HT &I SUANT IR Ugdl
ST Fehell B |

veee gomell (Management system) : U& Jde omell FRIAT BT U ¥ AR
Ufhard € ST Scrdsd &l 919 H, eXhRaR- § 3R FaRed &)+ & fol¢ 9N #eg
PRAT B | TS ST H STT SR Bl B, AT B 3R Sired & forg o &
HAEE PHRATR |

DBMS

U Sered ueed Red (DBMS) interrelated ST &19a WUg 3R I9 ST &
g U AR B oY WTRT @l U We 2|

DBMS @1 @ieg: fodt ¥t DBMS Rred feorsa & = aeg ©

1. g ey fhdl ff DBMS Ried &1 a1 M1l &1 SMeaNl &1 Jdee &R+ &
ferg 21

2. ST ¥ ISR BT I & foly G aRIdT HaH $d 2 |

3. ST ¥ Il H DR DI G: Ui |

4. STIEE ¥ GUBIA BRI DI GRe |

5. Bs SUINTHARN gRT SHHRNI @ simultaneous access @ TR fadwfadl &
T |

DBMS & o

URIRE Bisad Rked R DBMS & &3 Bae 21 I BRie DBMS &1 &3
g applications) # iR 1@ Il g9 €| DBMS & fr=iforRaa @
g |

1. seT redundancy(duplicacy) F&eET: T & o1 o3 WE H GUBA

g, O WUV WM SR yu §die 8rm| 9 redundancy b R B
DBMS = G4TeT 2 |

2. scisharing: #=edgpad DBMS ¥, &5 SUANTEHAT Uh &1 STl Bl A1sT
TR qhT |

3. scr Integrity: 89 $Tr intigrity @I $TT  intigrity constrains
specification §RT §91¢ g |HA &, Sllids ScIA H [HF FHR BT STl ol
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& WohdT € 3R manipulate & AT ¥ d IR I iR ufEy €| ug
STy @l fIegaiar &1 gear ¥ @ife a8 TR <ar € @ 9 & R
A fdg R STew d HISE ST TTed TEl 81 [l ¢ |

ster independence: application 9 fSa=m |Wa 81 Se1 dfafife eik
HeRv(storage) & fdavvr ¥ independent 8T =12 | application @Ts &1
U9 fderor 9 insulate &1 & forg DBMS $eT &1 ®13 abstract view
U IR G ¢ |

gl scl ugd (Efficient data access): t& DBMS gerearr & Ser &l
g BRA $ AU 3R ST WUE @R b U B W @ uRsp
d(sophisticated) T&Id &I SKHA FR Fhd 2| MR Sl 9@ HSRUT
IUHROT W 2,41 I8 g fady wu & wgayef |

STl IEsdl(integrity) 3R gRem: ST @ abstract view iR integrity
constraints SUSE HRM & gRT GR&T &I JARAT fbar S AFar 2|
DBMS eI @1 abstract view WU&H &Rl 2 difd |1 UPR &

STINTHA Bl A TPR P BRI g bl SToxd T8l 8 [SUNThdl
ERT Badl S & A9 91T BT G ST el 2 |

Reduced application development time: DBMS W< w9 | &3
HEdQUl HaRH BT FALT BT © ot DBMS 3 |UEK SeT d& ugad &
fog &M o arell WAt #F applications & oY common g I8 T B
Jod W §eXBE & 91, applications & @Rd e # gfaem & forg z |

Recovery in DBMS:Transaction @1 fd%erdl & SRM Sedd SHd! ol

Rerfer # gAenfud 81 S |

Applications of DBMS: &+ w1 &3 %, DBMS & applications & | s
A Eo

dfem: T a3 & 3 -
TIReTgreservation, schedules, availability
freafaememi: doiavor, IS

fQeY: UTERi, SRl ©WRIT |
o STuTed, AT, ammqw, YR sREa |
AT A R 1feidl, dd, d B deldl |
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DBMS &7 SarExv : DBMS ST 999 § SUaRT H § |

Tiftiisas DBMS:

BHUHAl SIUIES

Oracle 81, 91, 10g

IBM DB2, gfiadier Wi
Microsoft Access, SQL |dR
Sybase AdaptiveddR
Informix SRAMSHIIR

qIPRIGDBMS® A1, Ud &US w4 9 KA [dHdT S dTell open source
DBMS MySQLR |

DBMS # abstraction levels : g7 ¥ =i @) & @ fwt «f DBMS &1 =1
ded STH| @ W SUANTHdl @l interaction B W wY H d9W @ fog @
fodT Y IRE & SYINTHAl( naive, programmers, sophisticated 37f]) faeit +ff
TRE MM H AR HIAA! § ST ¥ TSN T IR Fad & | ST DA FIed
3R 99y w@I(maintained) 2 S §B faaver @1 gu™ & forg Ser @1 abstract
view AgE BT B |

Physical level:¥ifds w@mr ffd<(pecifie) axar 8 @ &9 Reled araa ¥
feios dug fearsw & g o o €1 a8 Raem & 1 sem & forg
ST WERI® Sl iRaTy (Ssa) & WY fafdse &var 21

Logical (3@1R®%) level: da1Re T Sced # WUgld el 3R S9 SeT @ 4=
HY P JUF FRAT ©, MRS oIl IR STHIA & ANchdd AT DI TRATNT HR
2| SRV & oIy, U Reled Sere¥ 4 I8 Sced § Gugia |l dael &1 9o
HRAT B |

View level:ag daRe wMT &1 (& weH(refinement)? | I8 Reara
SUANTHTAT AT SUIARTHAISI & FE $ oIy ¥ ugd 3R rdfera @I AgHfT
AT 8| &R ST Udh daIR® iR o Wifdd T @d g, ofded I8 view level
R Hy ARG F&HdT 8| (& view (external womH) conceptualy T Refee
2, ofe o RelE Sy d TUdd &l € 396 99, d 3= el o
Jfime(computed) 2 |

fr3 1 abstraction & s WRI & dg Geu fexardr 2 |
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appl app2

! ! !

view1l view?2 view3

‘.\4 ‘V /

Logical level

A

\ 4
Physical level

A

forar 1 Scrabstraction levels

THl SCEH IR FWR = 1 H @R T 9 W@ el STdd & S8R0
BT IYANT IR FAS ST FHhd o |

Hifde THH SIIERT:

e unordered sl 3R students & Ul WY Windex & U ¥ GUSIT
foam S T 2|

JaR@& (conceptual) THHT SITERIT:

Students(Roll_no: int, name: varchar, address: varchar, age: integer,
class: char)

Subjects(subjectid: char, Sname: char,)

admission(Roll_no: int, ClassName:char, AdmissionDate: date)
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External &1 (view)SaTExr:
Class_info(ClassName:char, Strength:integer)

TP IR instances:

TH BT (over all fSSIgH) ST &1 ,SeT Aled & HaW § Udh faavvr ¥ &9 U
T & IR W B8 Fhd © b, ScI didbd(logically) v | S T fBar o
Ao € R wae & HHSTHuRI 81,06 THHT $9HIed specification €

o

ReeMel dfed § wPHT 39 oveg fewdr 2:

RelationName (fieldl: typel,..., fieldn: typen)
Students(Roll_no : int, name : char, age : integer, class : char)

T 3R U@ instance A & =il A1 fIRIY &o1 .k wHHT a1 |dl(content)
&1 ufaffr FRar g iR S ol | geadr B, oifdhd g9 Ud WHI & g%
BT ¥ | 89 WO 3R intances @1 ol e URITRAT 78T & type iR sffesracsd
@ type & T IN AHA 2 |

students Rel® &7 & instance, 3 2 # F=GER 21

Student table
Roll_no Name Age Address class
101 Harish 10 Ajmer Sth
105 kailash 20 kota 10th
109 Manish 18 Ahmadabad 9th
120 Ronak 14 Udaipur 8th
135 shanker 13 jaipur 7th

fr7 2: student table &T T& instance 3R student faavor

STEE R e Sered Rved # Ser definition language (DDL) St Ser
THHT diFfae(specifies) =1 & forg 3R $er Manipulation Language
(DML) W1 Sce« &1 Sl & gAuifa gfaem & forg ok Ser update & forg 24
DML & %9 ¥ &I &R & B 2 |

1. Procedural DML:s9% 38 amawgadar & b, SUATad grRT Sl iR S
STl B! 9T R b forg fb gfshan(procedure) 1 specified foar Siem =2y |
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2. Non—procedural DML: Non—procedural DML # @acl 3f@eds Sl
IwANTEA §RT specified fHar S 8 S ST & Ua &= & oy &6 gfshan &1
faar  specified @ [ DBMS, DBMS ¥ ¥ardl ggd & fou U faeiy 9o
g FRal & et language T ST © | U9 SN @ wifd & fog, &4
@ AT St DML &1 fewar 8, & gR1 ST 9§ & @ el €1 99
language 31k DML wafyg 2 |

DBMS & TIfTdhT:ves DBMS Rikeq fe Aucs W amenRd &8 YeR & 2
Fhd T |
1. SUARTEAri(users) W AMEMRG:RRes & grr walid ( supported

)STANTHIAT B W@ Uh Yo HUes ® | Single—user Riew U w8d H dac]
TEh SUANTEHAT & FHST BT § iR SRR T dgex & A1 SyanT fhar

ST & | Multiuser RRed, multiple SWIRTEHaisi &1 concurrently |HH
FRaT & AR majority DBMS &% wfdd ¢,

2. Architecture W IEMRT:FeR Red o dE@r i W Sedd Ried
IAd ¥ UFH gAY HUGS © | UF centralized a1 Fege—aR DBMS e ¥
N ITARTHAT & THT TR Fdhd &, olfded DBMS @ik Sere¥ Wi T Twe
A Th (Hd FYSR WEe (@R 7H) W wd T AR Faar T ve faaRa
(distributed) DBMS (DDBMS) # arafas Serw sk DBMS wireR ta
FHYR AcIh F IS Ps Arsel R faaRd fEar snar g1 |emdm DDBMSs
THTOh ATsel IR Th & DBMS WidedaR &1 SUIRT &R & |

3. STl Alsd & UPHR TR IR T Aledd & FbR rd w DBMS amenRa
2 R AU 2 | DBMS 9 TR @ 81 |ad 2 |

» uargsH (Hierarchical) $e6 |
> Fcdd Sl |

» ARG (Reled) S |

N N AN

> Sffside—aNRics S |

STl Aisd:
TP Sl Aled sel, sel R ufaey 8k Ser ddy & 31 &7 aviF v & ol

JFIROTRAT BT Y |UE & | Hierarchical, icas, HeeoRa iR Object—oriented
B Tl ASA 2 |
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sofieg (Hierarchical) ser Afed

B9 YRTHAT Alsel WX SMETRT QR RIREH 3@ 9ahd © | gl Yargshiad DBMS
"IMS" o 3R uB 1968 H SR AT AT o1 | YRTIHHd DBMS Toh——aridh
(one—to—many relationships) Sda & Hed forg ST fhar @A 8 S Ser
®IYh treelike X1 # SUANTHAle @& fou Uwr fhar oar R e Rate B
AR, Scda, Rafed & ghel # JaRed 8 § 2 (segments)EsdHed & |
STARTRAl & folg, d&d® Ree we(root) ME UH toplevel @Ws & AT Tdh
HITSAD dTC B TRE T & | T Hu Es dqMfbd wU A T ael TS 4 T
Ne—arsee dadl (relationship) 9 ST ©1 Ta IRe @S & (& 4 3@ a5es
B 9 8, Afdb TP g $ bacl U UXC B Wdd o | OF 1 F Th QI
WRE BT Ul Il § Gl Whel FeEd Homeli(schoolmanagement system) @

o s fham S |Fehet B

wc @S classes , orad classes @1 R SMaRT SI¥ name, strength, 3R
room number 2| g3a - a7 child segments: subjects(subjectidsiR subject
name eI Ih), student (name , address, rollno , age 3R class ST Jh) ¢ |
Udh subject We & gid i< teacher(teacher name , salary, address, phone
and results evaluations)child segment 2:

Classes

‘ Class_name | CStrength ‘ RoomNo

Subject
Subjectld | SubjectName ‘
Student

‘ Name ‘ Roll_no ‘ address ‘ age ‘ Class ‘

Teacher

‘ Tname ‘ Salary ‘ Address ‘ Phone ‘

I8 U B @1 g1 favrad fawed (large legacy systems) ¥ S8 ST @M1 dFa
wiwoT  (high volume transaction processing) @1 aeaddr 2 Sofidg
DBMS i Y gwAre fvar o1 ddar g1 d®i, §9r wufEl, &R s high
volume IUANTHATAT BT fATaH- I UGTIHH SCId P IYANT IR B © |
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dea® Scl Aed: THh Acad DBMS Tl @ SMG-9-8Md e
(many—to—many relationships) & dif%® w9 # i 2 [ve dcgd DBMS @&
fav v& many—to—many relationships student—subject relationships g (<
fay v o7 4 <) | wd class # @3 subjects 3R &S students 2| Y& student
@3 subjects T 7, 3R & students Yo w3 &1 & | ysrgHA (Hierarchical)
3R Iead DBMS GRIAT A1 ST & SR 3@ Y Serdd rguamii( applications)

% o & fo §8 s T8l 3R T ¢ |
subjectl subject2 subject3
student1 student2 student3 student4 student5

= 4: student- subject relationship & fog “cas Afea

AgaR® (Reree)ser Afsd:

I8 TP RPIS MERd ScT dAfed & | I8 Sl AR Sel & dra |ey &l ufie
P b foy Relwe @ table) &1 U \UE &1 STANT IRl ] & Reive
attributes (AT &) @ UH A I@AT © S Afgi(unique) TH @A B | TS
attributes &1 & SHF (AT YHR) BIATe | Y% deg Viyler b (@1 ufhal) e
e W@l B | UAd TS Ha & TS attribute & v va Jeu(value) Idm 2|
gl gfeTde cUerd &1 Jgafd Teiel © | I8, SgEaR aaar Scley RReH &

gRT Ug® Sl dlsd ©| < Ay 7Y table,studenttable &1 U® IIEROT & I
student faaqvor fezamar 21

SEUSu

Student table
Roll_no Name Age Address class
101 Harish 10 Ajmer 5th
105 Kailas 20 Kota 10th
109 Manish 18 Ahmadabad Oth
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120 Ronak 14 Udaipur 8th

135 Shanker 13 Jaipur 7th

feram 5: Student S & Y HduwRe ST died

Scay feorsT aror:

ts% DBMS application =i 1 Se#( enterprise) & forg f$oigs &= & forg
O WO BT U HIAT AT |

maegdaRll @ fdvelor  (analysis):SH @R H US  enterprise &1 ST
JMATIHARN BT Tgd™ Pl SIIdIE |

JaRe® ST fEOE:SaEoR SR #ise &1 SYANT R f&Har rar g 9k
THHAT B T dRA & fu g9 gy <l Aied &I AR BI, ugaH R gl
STl W AN, faar S 2

aifd®m( Logical) Seed fSoE=:39 @R # Sod R daIR®G @il hlecHd
Red & ST ¥ dlelleradd ¢l dfed IR AY fhar s <9 RDBMS
% forv I8 ey #isd B |

@ refinement: T ®I BIX WAT H URpd(refine) &1 & g
AEAieRT(normalization) &R faam Siam 2

Adifc@(physical) Seew fesT: I8 =RUT S & ifae gfaemd(physical
features) S NdR® HERUI WA, BIgel e anfe fAfde w=ar 21

$—aR(E-R) dfsa 3k E-R arw:

$—R(E-R) Afsa:

tfedt — Relationship (E-R) #fed & el d=oke Ser dlsd & Ated
WIS ST 3R ST W IR H guiF wRar 2| IR #isa real world &1

gfedieT &R Yfedir & i@ Relationship & w9 # faw@mar g1 va Ufedl sraeh

gf(real world) 3 t& "affssiae" Siier sifestacd & favad 81 9T © |

E-R 3% I8 91 ®U ¥ U ST bl FHUT dlicbes AT BT =
gfaffee 2| 39 omve #§ g ged AHEaR g

i@ (sumbol) &1 AT GG SR

e & Ae @I

g
yferf=ifereg oxar g
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HEES Q attributes &1 fc=E Hram €

Diamonds i: relationships @1 gfafAfea o=ar 2

Lines — > fedt & e @ik Ufed) & attributes iR
Gfedl & ¥ iR relationship I & dra Hay &1 g w=ar 2

S qregd @Mulﬁvalued attributes

Dashed <rega " derived attributes @1 i BT §

SECECIER i: — Total wrfigry

gfafafdre oxar 8

TS & A1 b arege @primary key

Double diamond Identifying relationship #¥uiR TUfedT &
ferg

tfedlarell gfer # ta eiferac” @ fae) o &) avgell o 3reT uga 2|
Jarervl & e, U class, U teacher, teacher &1 address, T& student, T&
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subject | & Ufed &7 quid attributes & T A BT SYIART HRIGAT ST FhaT & |
T attribute F9a AMT T T S @G 2.

Ufedl de: ifedl Je 9aF dfeide (S UaR) & UfeES @I Uh GUE &1 Uh
Ufedt ¥ H, ueh el @1 Ud & UBR @ g Uit ¥ MR A @ forg
attributes & #M BT SUIANT B ST 21 UG R & W & forw, ' US

key @1 UgdM &1 ARV | Ud key =[aH attributes &1 € § S b T H
Te Ufedfe fafre ®©u 9 uga™ oxdr 2l &l & wE ifed & I F w
gfaftear (| 1 81 9dar §) U o attributes &1 3T @l ¢ |

Ufedt & dc IR attributes &1 E-R 3@ # yfaffd: smad E-R R
# ua gfedt & A &1 ufaffra wear g

E-R % dfrmma ufaf+fea: student Ufedt &1 Semexor

@@

Student

3 attribute YHR:

Attributestfedls iR relationships & 7o gord, Tuples a1 Sffclacd &
attributes |Attributes /41 THR & 8 F&Hd © IR E-R IR@ # 3SR A1
g & wu § ufaffe wwar € |

|ErRe (Simple) attribute: s ¥&R & attributes &1 & el A9 8IdT @
19 student TUfedr # Roll_no 3R age AR attributes 2 |

w77 (Composite) attribute: 39 &R & attributes & &3 gcd & AhT &
ST Sname attribute # first name, middle name, last name ©e® A B |

E-R @ # b oxgfc:  student UfedT iR @& attribute Sname &7
SHESSR
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\

Student

gg—4 (Multi—valued)attribute: s& g @1 attributes & U 4 3ffdw

A 8 § o9 phone attributes & &% AW FdR, o€ AR 4%, BRI -
TH ¥ 30 A T

E-R am@ # b mxgfd:student Ufedl iR g@aT attribute Phone &7

-

Student

Derived attribute:s @ & attributes &1 #9 Multi—valued attributes
 FWwed fhar ST Fhdr € O 89, ST fedid IR adaq fedid & Ser 3

o

qRBfId B Thd 2 |

E-R @ ¥ Uifhder awfi:Composite 31k Multi—valued attribute @
wr student UfeET 3R sHaT attribute age & I&TERT |
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e

Sname

Student

Relationship:t@ Relationship a1 a1 &1 ¥ 1% Ufeds & 919 U e & |
Relationship fra# & a1 UfedT de enfie & Iy (ar &1 1$301) Relationship

Pl STl & |

Relationship ¥c:v& & ysR & Relationship &1 T& de W& student &1
classes # admission | I8 admission, student 3iR classes Tfedl dc & 4
& Relationship 2| SHHE-R3M@ # & diamondemaR & wu # ufaffae

fohaT ST FeheT B |

E-R s ¥ wifbee awgfa:

@ ( Age

\

Stude

—_

Class

Attributes of relationships: & relationship I (aviFrere Jor Fer S
2) 3 Attributes IS @R Adhd € ISERT & forg A of fF student Tw
fa9y date R a9 class # admission <iaT @

ar 9 waw faiw(admission date) Attributes %al A 817 g8@ 4 <1

FATAY 2 |

medstudent & Ter?

Afb T student & T a7 31T classes & forw ere™ admission date

NETR
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fgdaclasses & 4rer?

dfeT T class T ¥ Afd ©ET & o7 eliT admission date 3RIRH B
Thd B |

dr W relationship & E-R 3 Iarever # fe@rn 9wy g9 admission &
|1 S BT |

T

$—3R Hied WU Sl W 3R ST & SR qEsil ol ) goiq el g | g9
qrerell # #fthr wifdferd), Hun(Key) amm ik “rfiary arnm 2|

Key damm a1 ufdee :va key, attributes &1 T e & RTaer 419 amer 4
SIeT U UfeE] I & U UfeEl I Wefdd 8 dhdr & 3fIid attributes &1 Udh
e o fed ofed) & aifgda wu ¥ ugad &, 99 SERU & v student
gfedt & Ae f& key, RollLno 2| wa Ufedl I & key &I SHSRM

attributes & ifdHa gRT UG fba1 ST & |

E-R %@ ¥ Tifthde Twgfi: studentifeEri,Roll_no attributes &1 IaTexwr
() o

Student

e.g. 2- classes UfedT Ii€ & primary key, Class_Name @ Sif ffg<lia &, Fifd
T U8 Orad @ 2 f5 ue waat # faer f Y ergvri(section) & 1st 9 12 9@
12 37T 3FelT classes 2 |

Classes
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a7y &oil (Composite Key): & a1 a1fd attributes &1 ST T key @&

Y H R Ghd 2 i Name or Address 3ol BT &1 Ugar -8l B Fhd ©
JfPT T AT I TP BT Bl Ugd PR Thd ¢ |

Student

Candidate key:Attributes &1 U <ad dc GRifgdd ®U 4 Up Ul &1
uga™ @l ® [Candidate key @1 Siar 1 e-g{Roll_no) 3R {Sname,
address} &Mf a1 Candidate key = @ifd {Roll_no, Sname} t& Candidate
key 7€l 2| afRes Candidate keys &, @1 84 & Candidate key &7 primary
key & ®U # g A1RY |

AT wifSAferd amm 9 (@ <1 f¥M) Relationship R & forg aftfr
PSS 9 <7 Ufed) W el @R €2 & g 1 uaR & & dah 21
Many to one: el # % Ufedt €2 # 0 a1 1 et & wdfda B afe e2 #
7% el el # o AT &R Afdd W HefT 2|

STENY: Uah student Udh B GHI F TH class H B Adhd & offbd Udb class #
B B 8 Ahd 2 |

E-R sR@ # Tfhaa IR@msi & ST &R |

student classes

Many to many:el # gx% Ufedl e2 # o a1 % UfedT & Wl © iR
3P AT |

TERT: +e teachers T class &I Ul I & AT Ps classes Udh &l teacher
ERT Ul ¥hd & |

teacher classes
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One to one: el & yx® Ty e2 & o I 1 Ufed) W Wefdd g 3R g9
ol |

IS teacher Had U subject S Hindi , English ,Maths Rar e
219 99 & 5 wa ¥ yde fivg & fog Ry Rreres FeiRa 2

teacher < __ subject

One to many: e2 # U& U<l ,el # at most one TS & AT Hafd B |

IR RN Al § fawy Ry e oha # Suae 81§, O U teacher Y
Fs fova Rar dad 21

Teacher Subject

Arfiert (Participation) sTemsii constraints: e Ufedl de o @it gled
@1 relationship dc # wriie 1 fF § & T 2| @ et & fog w&
relationship # 9RERT MRl & T TSR 81 &

* Total: Uil @ ux% instance relationship # #i5@ 2 (U@ A A R
SAPT U B ) |

SEIERU: 39 3arevvl H students U @Y vrfiey totald, wifd &R B TH
class ¥ TR ol © |

E-R sm@ # frawa(graphical) sfaffc(representation): sda ofig= &1
I §RT |

student classes

¥ (partial): Ul & ud% instance relationship # #iv 7& 2|
JeeRo: KB classes d BF FA¥ & 8, Al classes Ufed We @I ARMENy
31T 2 |

Weak tfiedia: &i—af1 v Ufedl ¥ E & key & 90 oRE ¥ 37O+
attributes gRT f3d &1 fhar o1 Advar, ofdd =1 Ufedt we(wa a1 1ft®) &
keys 591 E many to many (a1 one to one) relationship ¥ gRT foid za
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ERT 3T fHa1 ST Hahdle, $HHT Aded © b Us Uil Ie @l Afgdia(uniquely)
™Y A 39 Ufedl | Hefd 9T attributes gRT Tl USHET ST Al | U UfeTd]
weak Tfedr wEr ST 2

JEER: 94 oY Thd & U6 &R H IS BE @ folg die Fa) 2| HIel a1
fagyami(attributes) SeatNo 3R SeatPosition €1 ¥ 9w e e vfedr @t
faftre ygam 8 PR Whd & @ e Th dAvIR(weak) T B |

N
Rooms [© -/ seat

weak Ufedlial E-R @ # Sdd SREe &1 SUaRT o) gfafHf@ fear <
Hohdie | fedT weak Ufedl & oo attributes & &0 3= gfedi(identifyingar
owner Ufedl) & primary key @& &1 HaoW W AR @xa weak Ufedt &1
qga™l S |ohdl & | Wafd relationship ¥ @I identifying relationship @er
AT R

TS Thel YeeH Jorell & forg Seew feoms:

I UEA, B UH o o FrEgs fa9ward (characteristics) A ofd 21

. TP Thot H s PG 1st I 12th oA 2 |

. UP class ¥ B3 fawAl &1 reFTT Hxa |

. U&H hd H $3 ed w19 a2

. U e Ue &1 fawg el A ¢ |

. ud Rere fhdl te &) favg & o classes of Ihd T |

.U B el Y dem § w9 of b B |

. UAF class # BTA @ HE@m {8 W B wahdl 2

8. UA% class P AT FHT AR (time table) ¥ |

E-R #fsfei &% 3w #R ¥hd &: 76 E-R dfsa @ o a1 & ugae
T ERT FRAB ¢ |

N OO o0 A W N =

YN\

o UfRES &I ygaH

* Relationships @I ggar

o T UE & forg ygw attributes &1 ug=T
o 3= urdflie attributes & UgA
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® Primary key @fgd @+l attributes & mer [R1 E—Ramv amflad &
TROT 1: YRSt Y ggan &e:

*CLASSES

STUDENT

*SUBJECT

*TEACHER

=RoT 2:relationships @1 @

©)

%3 classes # ®s fawg (subjects) g 3R class time table # &%
fawa(subjects) @ sWfelw subjects 3R classes & & @wifATerc
many to many ¥ |

Ue class H @S teacher ¥ 3R Us teacher td fAvy & forw &
classes ¥ @dfd &, s9fery  classes @R teacher & dra wifSTferd
many to many ¥ |

& class # U& 9 31fda B1F € R (& B dda Uah & class § AFd
2 59Ty classes 31 student & &= HIISAMAC! one to Many 2 |

& subject dad UH fed gRT UeRT Wl ¥ gAfGY subject 3iR
teacher & dra HIEAIE one to one B |

TH W IAfH B $s ATdf BT Ugdl © Th BF Uh class § ws fawaf
B Ugdl ©, 3AfelY subjects R student & = HIFEAIAST many to

many 2|

=ROT 3: ¥q4 attributes 3R 3= yEf@ attributes @1 yg=:

o

Subjectld key attribute g 3R SubjectName "subject" UfedT & forg
31 attributes % |

Roll_no key attribute 3R Sname, Age, Address, phone " students
Gfedt & forg o=y attributes &

Tname key attribute 3fRaddress,phone, salary " Teacher" tfedt @
fore = attribute 2|

Class_name key attributesik CStrength, CRoomNo "classes"ufeer
@ forg o attributes % |

CRoomNo key attribute iR PeriodNo "timeTable"tufedl & fog
317 attributes |
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el sced & [/ E-R ama:

:’ ED G

Subject

reads
teach »| Teacher

+

Classes

ClassTimeTable

619123 & & W &1 E-R 3@
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E-R &1 Relvma o & srgars: & 6 & E-R oM@ &1 Relemar fomge
# gRafdia favar ST wadr €1 39 AT B TR gRT fHar S A 2

1. Ufed W @1 srgara:fedl de & o g@al w1 attributes table & W B
TG &R T key attributes $Ha@T key ¥ 8 WG srerfa,

o Attributes — columns

e Key attributes — key columns

a1 ¥het E-R IR@ &1 $99¢ &1 TS Wl § |
Student(Roll_No , Sname, age, Address, Phone)

Classes(Class_name, Cstrength, CRoomNo)

Teacher(Tname, Salary, Address, Phone)
Subject(Subjectld, SubjecrName)

2. Relationship ¥c @1 3 ars:q& relationship ¥¢ &7 ¥ & table & ®U
H 3rgare FRTgER fbar ST dadr & |

o Frae fhy MY Ufedt de amiikeys,table & 9 81 S |
e Relationship ¥ @attributes (I &g 8I),table & W &1 ST |
e Relationship ¥ie & foreign key, w1 o« a1l & f& primary
keysnrfl |
e Relationship dc @1 9gaaT table @1 keyFrgar FuiRa a=ar 2 |
(1—to—1 Relationship) & ferg:f=lt it dfedt & ¥ @1 primary key f&ii
Relationship @1 primary key &' \adl 2|

(1—to-many Relationship) a1 many to 1 Relationship & ferg:
relationship set @ "many" uei(side) & Ul de &1 primary key,
relationship ¥e &1 primary Key & SITQam |

(Many—to—many Relationship) & fq:rT o9 arel Ufedt e &1 (primary
keys )wenfie @fSrai @1 WA, Relationship € @1 primary key @1
TG [T relationship ¥ & ol ¥hel NG &1 HaC AT AT THIAT & |

Class_takes(Class _name, Tname)

Admission(Roll_No, Class_name, Admission_date)
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Teaches(Subjectld, Tname)

Reads(Roll_No, Subjectld)

ClassTimeTable(Class name,Subjectld, PeriodNo, CRoomNo,
PeriodNo)

faeg & 91 T STEW &1 RO b

Student(Roll_No , Sname, age, Address, Phone, Class_name,
admission_date)

Classes(Class_name, Cstrength, CRoomNo)
Teacher(Tname, Salary, Address, Phone)

Subject(Subjectld, SubjecrName)
Class_takes(Class_name, Tname)
Teaches(Subjectld, Tname)
Reads(Roll _No, Subjectld)

ClassTimeTable(Class_name, Subjectld, PeriodNo, CRoomNo,
PeriodNo)

Normalization &1 IRz

TP Relvd Seed f¥uiisd a7 & folv ta 3R ugfd @ S &9 v ufshar &1
SUANT HRae forIel 9™ normalization 8| 4 ¥ RelRM WHHAT & Udh A<
IO B @ forg & S & a1 redundancy @& STHEGRT GUEIT &1 @ forg @t
AT AT & T W A H AT BRI I B forg &1+ srgafa <

2| a ¥ feosd &1 @ fow, Functional dependencies @1 @eRUMa a1

SUANT HR& IuYgeh normal forms § woAT fESITgT BN |
BAD (&x19) Sc9 3k normalization &1 St3:

TR ST P IR IR ARG BT ST HI G & fow 8F

fa=ferRaa student table W faoR & |

Student
Roll_no Name Age Address |Phone class |Subject
101 Harish 10 Ajmer 1234567891 |5th Hindi
101 Harish 10 Ajmer 1234567891 |5th math’s
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101 Harish 10 Ajmer 1234567891 |5th Sanskrit

120 Ronak 14 Udaipur |22222222222 |8th Hindi

120 Ronak 14 Udaipur |22222222222 |8th Sanskrit

SIRRH DT BT A% HRdp 89 MM A U Ihd & & I8 S8 v 3res1
Scred feormsd T8 7 |

BERSIEE R B

% forg studentsubjects(Roll_no, name, age, address, class, subject)® fd=r
cad

g feoimgs redundant ¥ @ifdh TH BF & name, age, address, class &3
IR, T B TS ¥ 7 9IS fawat & foy R v ug @1 ® g redundancy

fSogT § TR AR BT BRI T leg fF IT WSRU WMwaste FIRAT © 3R

Ser¥ # |Ifdd inconsistency ¥ dRCT 8| ¥ IE ST oIy W
2IUp W g foollsd Seed W dRds & oRE W &S

problems(Anomalies) &1 &R & |

Update fawwfodt afe e ufafafd Updategdt & 9 w9 v Ser &
Updatea! SR Bl © | &1’V & foly 89 U% faviy ®1F &1 uar Update &+
& fow g9 99 B & w9 tuples Update &Rd 2 |

Insertion fafeat: 519 q@ €T TSR AULT § T4 b HB Sl AL
T8 B whar 21 f&A cua @1 (Insert)affferd axe & folw &9 uar & @
JAMATIHAT B, Ig Yo Rad (null) A9 & ATF 77 & Fhar 2 dfbd null FHRmai
® HROT T AT TA B H GR& T |

deletion fETRRET @ o o=, ARG TN @ & & FB TGN Bl
TS 999 FTEl B ¥adl 8 RRR 89 9! tuples Ta fdu T (class, Roll_no) @&
fog gerd @ &9 99 THIRIgeE & @1 9aa ® @ afe gd fomgHr # redundancy
1 e ared €, O 89 Ue aRed gfedvr @1 SR’d enil § | I 89 TP
3BT SCIW P! f$SIg &= ared &, o 89 Dependencies, decompositions
3R normal forms & ITINT & 2 |

Functional dependencies:ts  @@fds  fiRarFunctional

dependencies a1 FD) IC & & 9&R & il key @1 /@uRm &1 generalizes
FRal 21 gl R v Rered wbam g X ik Y Rele™ R & nonempty
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attributes®r de € @ R & instancer & forg &9 @wgd € f& FD (X &aiea
FEiRT w=ar1 2 Y) 9g< & R

Vtl, 2 €er, t1. X =t12.X =) tl.Y =t2.Y

X — Y 591 9dad § fb 5@ W1 R % a7 tuples X # &+ attributes W Hg9d
g ar a9 Y # 41 w1 attributes W \AEHT BT BT |

TS SIS FHRAT T S]TERon:
Fraie fiRar AB = C @ forg 7191 instance dq< §—

A B C D
al bl cl dl
al bl cl d2
al b2 c2 dl
a2 bl c3 dl

Tg primary key & FD @t fadiy Refd 2: aR X - Yol 2 (9= Y o
faersaraii( attributes ) &7 ¥ 7, @ X UF superkey 2|

e FDs Reie &1 fodl A1 instance & forv &= =if2v [@fe FDs &1 Ueh de faar
2 a1 g9 oW dR W AfaR<s FDs o o1 Iahd & |

IR I Uh key & @, AT 89 890 US superkey U1 ahd .

FDs & SuanT gRT keys &1 gAuRHINT &

K, attributes &T & ¥ § off Relem R & o v key 21 afg

K — (3/9) @1 attributes R &, 312ri@ K t& " superkey key % |

SR T B K &7 o1 Sfd wavie dge 781 axar 2, segid K &1 3 &4 2|
Normalization

Normalization SeIe¥t # 2T & A &1 Tdh UfhaT § SscIRESHT insertion
faqdrfa( anomaly ), update fadvTfa wd deletion faGTfT &I gRa~A & forg &™
PRAT © | 9 UhAT § B9 U QY Y RelM b &1 Sira g Normal forms
@ [d%g PRAT € I8 Udl B X Bl I8 (A normal form T T FRaT & AT
TE | afe va Ree wmr &0 normal form &1 Age T8 d=ar g, o R &
U I8 B @i ¥ fgfed wwar 2

Normalization J& U ¥ a1 It & oI IUIRT a1 ST B,
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o IFETE (IR IeT B TE T B forg

o g gMfRed ax7 & forg @1 se1 dependencies &1 #aed & Jffd sa1
HUE b & |
Rerve Seed f$orsT: e Revdd ey fesiegT &= & v us fau v
O & folY I8 U1 B B S”d © (b Ig U 38T fSullsd ¢ | fSog a1
T8 2 a1 R 79 39 B WM #§ fagfed axag fed w' smees(decompose)
3T B4 A1eY | S9a e 89 ¢ Normal forms & forg ye fqafed worm

P g B | T ey T Reree W v Normal form & 2, d7 89 o9 & f&

Normal forms:faf=r Normal forms 2 |

1. First Normal Form(1NF)

2. Second Normal Form(2NF)
3. Third Normal Form(3NF)
4. BCNF

First Normal Form(INF):

I IS Wiee dbad Atomic A9 @Al 2@ GRET & IR 9 & We) ar
Rerere First Normal Form(INF)# ® |

SEIEA N
ferg 7 # g €1 € Student table INF # =& 2, oifd frm 8 # INF 2 |
Student
Roll_no | Name Age |Subject
101 Harish 10 hindi, maths
120 Ronak 14 maths

fa= 7Student table showing subjects of students not in INF

Student
Roll_no | Name Age | Subject
101 Harish 10 Hindi
101 Harish 10 Maths
101 Harish 10 Sanskrit




120 Ronak 14 Hindi

120 Ronak 14 Maths
= 8: Student table showing subject of student in INF

Second normal form:

Second normal form & JFAR A A1 W & primary key W partial
dependency & &9 @IfRY| sHHT Waed ¥ fF fH table & fou Rrda
primary key g , table T & non prime attribute, primary key attribute 9w
9 @Re functionally dependent &1 =@y | Afe ®rg A1 W9 dael primary
key @ U® 9RT Wk f#R &=am g, I table Second normal form # fawdt 2 |

StudentReadsSubject (Roll_no, subjected, Sname, address, SubjectName)

59 student 3R  subject Refe™ # primary key attribute Roll_nosiR
subjecteld T @9 & og9R. non key attributes Sname 3R
SubjectNameaMl W R 8MT =Ry dIfd  sfe—areT i prime key
attributes R fh &4 9 § & Sname &7 Roll_no gRT 3R SubjectName
@ Subjectld RT Wda ®©U ¥ USAMT & Wl © | IE partial dependency
F'l arar 2, far Second normal form # srafa 78 7|

g1 Reled &1 &1 Rew & dre faar € | a@1f% @8t @18 partial dependency
EISCIEEI

Student(Roll_no, Sname, address)

Subject(Subjectld, SubjectName)

Third Normal Form(3NF)

H1g Reted whrar 3NFH € a1 781 I8 A9 &1 & o 89 99 Wbl 31 IAd
FD & fou /=1 el &1 9% &xd | oFR fbdl FD & fog 7/ e %t 8l
gl & a1 g8 o 3NF # =€) gnm

NGH
e R &3 FD gRad (trivial ) g safd p - Ad (Ae B), s aran
e IR f&N FD & = dR% & Vgegeq 99 Wi o Key & 4
e IR f&f FD & <Rt @& & Ygieqeq Reee o & Key @ ud @
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BCNF

s Reie w1 3NFH § a7 781 I8 9 &xd & folv 89 99 BT &1 Tdd
FD & forw foae wiat &7 9 axa 21 ovR & FD & v = od & 8
gl 2 dr 98 i 3NF & =8F 8

9T

e 3R &3 FD ¢8ad (trivial ) & 3@ p— Ad (A e B), g aran

o 3R f&dl FD & - IR% & Vgieged 99 whiAr o Key &

Ife #1g Rere R, BCNF § & ar i a8 3NF # 1 8 Sirewrm | aref BCNF
implies 3NF but 3NF can not implies BCNF.

ISNIER RS

& 3res] ReleMd Sered f&omsd & forw ua Relesal whr Lossless join 3R
dependency preservation @& @ BCNF # 871 =120 | af 89 39 oed &l
BN A8l @) A ©f o , 89 Lossless join 3R dependency preservation
3NF %6197 & |1 WHR HRd 2 |

e DBMS &1 IWINT 9gd ds el ¥ &l Hed @9 Uaq IqA Sl urad
B B forg giem B |
e DBMS & &5 & 2|

o TSICHM oidd Sl AU~ ~ < ¢ |

e TR bR ol IRS BIAT © |

e DBMS @& @i (functional) ged(components) , Bigel Jdgd IH
TefeTds, %) WIRIR, ST Higd,$e dictionary iR Indices 2|

e Th DBMS RReH SuaiTadiel Wk murlRd, Architecture TR JmemlRd iR
Tl Hisel B YBR TR ARG B JHR B & Fhd 2 |

o TRE: ol AT H UF dfelae” © NI oI W1 axgsil d T
Ugd ® |

e Candidate key: attributes &1 To =79 e Saifgdd wU 4 Uah Ufed

%) gga™ ol @ Candidate key %&1 ST 2 |
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Th WXE T fSogd Seced W dRas & arRE AT Bs
problems(Anomalies) &T &R & i & Update fawriadl Insertion
faxgerferdt 3k deletion fasiwferRit |

U wrafed FiRan(Functional dependencies a1 FD) IC &7 & U&R &
Sir key @1 @R &I generalizes &RaT 2 |

gfe @1s Rererd R, BCNF & g a1 fx a8 3NF 4 1 & oo | aweod
BCNF implies 3NF but 3NF can not implies BCNF.

arwraTel U

TR T

R4 1.

=1 % & B w1 ve DBMS &1 & deg 78l 2 |
(37) I BRI BT T @) B g uife

(@) Preventing concurrent access (8) ST DI Few

g3 2. =1 # 9 @19 91 te aiftiiae DBMS &1 U IcE 2 |

(@) Oracle @) IBM (@) Sybase (3) all
we 3. 7 § Q9 A1 va ST abstraction.® WReTqH VR T |

(31) wfiferen (@) mfds

(¥) View @) 37 | 3IS A <

U 4. ATHRNGRO] HT Aded &

(31) Joining relations(d) rqered & Hwe H HA

(@) < (3) T W PrE

93+ 5. S normal form 31fdre® ufaef®a 2 |

(@) INF (@) 2NF (@) BCNF (@ 3NF

HfTTIRTHD T

39 1. DBMS @im2?

ueT 2. & Rafe &I aRFId a7 |
¥ 3. ST RESH & 19 |

T 4. ST THMT BT GRATT B |
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ge 5.DBMS # SSHR™ @1 YHST RIT 57

TR 6.9 FaRI WTNT HIT 87

g 7. procedural 3R non -procedural DML #= &1 3icR 7 [?
T 8. WM 3R instances & drF FT IR &7

T 9. Ud Scdd fSoee & a1 aROT &7

o= 10. U Gl @ 87

THRHAD T :

ue 1. Atomicity 9§ 39 a1 A 817

Ue 2. difdba 3R 4iIfdd el independenced dra a7 iR &7
geq 3. Udh weakufed! @1 82 I8 E-R amg # i &l |
U 4. WD AR AHY FHoll d G T HeR 27

TR 5. Udh ©RE I a7 B |

IEECI GRS

we 1. DBMS & faf=1 oes a1 €7 Sugeh f&F & a1l |Hsia |

U 2. U Scl Alsd T 8.2 JAvidg Sl Jied IHey? I cdd sl Jled I
DY T 2 |

geq 3. BE-R av@ # faf=1 uaR @& attributes 3R relationships @1 &m=m &1
HHESU 3R S9e v Ufthaa ufafaifdeg €t < |

TS 4. U W e a1er classes 1% to 10" & fieaR o0 @ & o we E-R
I g & |

729 1. normalization T 8? normalization & faff= wul &1 9w |

OR 10 ¥ OR 20 § OR 3 Y

SN 41 § S9N 51 9
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AT — 14
R STedd 3 JITIROM

Reterel Srerdd # agd W Caer™ 8l 8| 8 <dd BT U b A Bl §1 9
IEH 980 | HieW (WM ) B 2| &R W & W Ud gfe T Biar 2 | Rerea
SICed BT A ARAced Reles | Maren a1 81 e [l § Mide asrRar
gl

g (ReleM) — 3R & @ w7 79 ¥ Sel Ue YR & Slel 99 3dolde § WwR
BIAT o | O/ 89 ¢9d @8d © | O ¥l H cdel AR SIel USRIl &l |8l
g1 forad @ ufaat vaq W BT 8 | EfaRed e e Sfid @ Sere 2

Student Table
Roll_no Name Age Address class
101 Harish 10 Ajmer Sth
105 Kailash 20 kota 10th
109 Manish 18 Ahmadabad 9th
120 Ronak 14 Udaipur 8th
135 Shanker 13 Jaipur 7th

fF—1 W< caa ReleA

fhes (Field) — fo=ft 2fde &1 Field S\l e ¥ 811 21 o fd 99 29a
# fredt Rare 31 specific A &I I[@AT © | o9 @ R o1 gestudent <o
#Roll_no,name, address iR class fhegq T |

R&TS — & 89 2R &t ufdd M d=ad 2| do1 I8 Tk R @ a8
individual entry & < 99 <fda § 2| O &

Student table
105 kailash 20 kota 10th

W9~ T <fid @1 a8 afdama Tl © o1 foiddl fafdre e & wva-frg i
ST X@AT g | o f student 2fdet &1 % ¥ Roll_no &1 Y & =
ERIENEEC IR
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Roll_no
101
105
109
120
135

ST — Bl fhes 1 RS Ioy e B SHBT AT BEd 7| SRR DY
field name @ forg S T Al &7 e 7 |

el 99 o (Database schema) —ser 99 W@ @t ser 99 &

ATt fEEs 21 S fb 2mae € geordl 21 9 & student 2fdal &1 schema
=

Student (Roll_no, name, age, address, class)

STer 99 s9c¢~d (Database instance) &l ser 99 ¥ wHg & fh-l
gu ST B Vg B Sl 99 gNied dud gl Serewend fAmfaRaaStudent
cfaaStudent STCE &1 Udh $HC & | 919 &9 fdd § g 718 Tl o AT §{B
2fda W delete BT I8 fH=A Y &1v1 951 AhaT B |

Student
RollNo Name Age Address Class
101 Harish 10 Ajmer 5t
105 Kailash 20 Kota 10"
109 Manish 18 Ahmadabad ot
120 Ronak 14 Udaipur g™
135 Shanker 13 Jaipur 7th

TSR &I Bl e & v a1 ot fhesw (attribute ) &1 T set St
I <fda @1 fdl ) ufdd ererar Tued @1 uniquely identify @=ar & 1 9
attributes & de ®1 collectively oM W I8 IF cfdd @1 Primary key
PEARN T | Sl T YHR T constraints W 2| student <fde &1 primary key
,Roll_ no fhes & wIfd student 2T & s fhes & gRT W1 ©=El @7
uniquely identify f&ar < waar 21 gaq Roll_no fhes &1 wermar & fbdl
B B Raers <fdd § Farer S waar 21 o & 3R Roll_no flhies @1 deg
105 o1 WR Sl Rrs Sfda | el 98 813 kailash &1 8rm |
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srer sged(Data constraints) -— &0 2Re & Wl U 39 =g & frw
ML &A1 & S 99 <fdd # Srer @ Tl @ 9 ol FuiRa @xar g @S9
SE H Pad S UBR P SIEl TR B Sl 39 SN diconsistency,
reliabilityyadq accuracy &1 gHR@d &R ¥ | Uaq SCEE H Bl JHR &
9eclld S IR Sel 99 goid X qd W SreEd H fHA geR @l
grelconsistency loss =T &

ST dAg~ed Bictq (W9 ) oad 3R el oidel 8 Adhd 8 | Bl oldel Uad
cfde oladt dag<d H & <R I8 © b Ple¥ odlad ddg—<d Uh Piad H
T W g oEfh SR dad deaged gof Sfdd # o o g1 ser
Faged b 4 IR ® O fh

(1) student®Class null7Er B Tl B |

(2) f=81 <1 Bl BRoll_novd FAM &I 8 |

(3) studentRere™ @1 & U@ ClassRele # yematching class S% &0 |

U% Reler arel drag-ed

frferRaa drag=ed T Refe drel ddg<d ¢ |

1) Not null

2) Unique

3) Check (<predicate>)

1) Not null F=g<d — I8 d~ag<d fHdl @ et # ot fhes a1 Thege
Fnulldsy 1 T HURERT a1 | sUid Al &l e & fog o7 a8

FECTH o B3N 21 3R I <A & PSRl 9 <fId # 9gerd aw
3R JgnullsTa 1 SRR ST © A g8l Yerror SRS & SR 2 |

I & AR W ghstudenteda Hclass Tiee @1 9&@] nullTE @mEd 7 ¥
eR Roll_notdigea! deg Winull78l 81 =1ty wife 98 99 <fdd @l
WA B B |

2) Unique $9g<u —a8 gFRad oxa1 & & o1 ¥ <1 cucd a1 ufdaat
el Reee # W oo @ Udiege R RER 981 8 9l | Agfd I Tued
% oy =R TEIe 31 9] T §9H T8l 801 [Unique $gTd droles &I BH
IR 2| S fF ol R § v | Sarer A & dadt

3) Check @=iged —Check ®=igweq &I 89 <M9 vdq Reizdd <

AN

fSFeRe W o Fod 2| o9 fhdl Rowq fedeRem w® ofm & ar &l
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cyeiCheck s gRT specified condition @1 qRT & sraiqCheck st I8
giead o= 2 & fdl T9 &1 0 I 99 R ol I BN QR BT |

classfbes @1 aegl™,2" 3" -

SqrevvT wWwustudent efder H
9" 10™ 11", 12%8R |

check (class in( ‘1°", 2" 3™ oM 1™ P11 12

tfedl s Fagea—ag gfFRad oxar § & i ) 2fRa # o @
Rared a1 ufdqal a1 cucd Sefide 8l 81 9dhd & | §9d [l 98 fhee S
TR% RBTS BT S e § ygd ox I8 € 98 U I [hes & AT 39 fhes

& Jeg N AnullTE B |

fed) 3N dag<d USHS & B gRT T Sff Fbal & | 8% Ufed! & foru
IR BH WIS &1 Bl YRWINT &_d & a1 98 W@ ol Gfec! Serel @l gfd d=ar
HESEHESUI]

Student table
RollNo | Name Address Age Class
110 Komal jaipur 17 12th
120 Ronak Udaipur 14 8th
105 kailash kota 20 10th
107 hari chittorgarh 10 5h

JaaStudentefda @ gl @7 3FRRoll_nofhesd & a1 39 fhes & g ©H
HTROIl_nosre—3reriT R | | & fafl 819 & fau S¥al a& null98r grft
JATT T BT 37T FTROll_nOBRTRIGT —3feRTRoll_nod! aog 9 39 <fda #
®IS T Ufddl T A & 8f

Ypeie gericl( Referential integrity) —erfR &1 &5l yor & @®
gRea <1 ared & & B Reed 3 6o Wige & o S9a! aeg a8 81 o
Pl s Retem # go USge & forg &1 i < SR 3 | Wge a0y,
TS FHM & dl IE I BRI FOHIE BEAN & | B SRl @
GHAREAT BIRT Bl &b GRT DI Sl Febell © |

®RA @I Foreign key )s<hfidl dag<a— 39 dag—<d & d#+ fog
o uelRia efia @1 Saexer & v &9 oid ® 11 I o1 2fdd studentvddClass®
T W 2| g fdt eror S R awE ff weRia B
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Student

RollNo Name Age Address Class
101 Harish 10 Ajmer 5t
105 kailash 20 Kota 10"
109 Manish 18 Ahmadabad 9"
120 ronak 14 Udaipur g"
135 shanker 13 jaipur 7th
Classes

Class_name Class_room Strength
" F-1 95

10" F-2 80

9" F-3 70

4th F-4 110

i —2 oA @t e Reiwe <fda

Sad 2fdd Student® 9 2fdet @SR @ Roll_noftres & | Safd Classesefaa
o grsr HIClass_name fheg 2| I8 W &A1 I8 9191 © f& 9 s @1 th
Siclassfem™ &1 o 112" taclass10™# gdclass 9" &1 gdclasssHl
UhR I qAfd b Elclassd sections3Tei T —3TelT 8! & | saferuclassescfae
P a5 HIClass_name 2 |

Studentefea s vErege(Roll_no, address, age, name, class) & d= 3 U@
Ve i wEar g R e e @ uisidkey? [SETEROT
wwuStudentefda HClasstgige Sfaa @1 uigal @1 & | o Studenteda & g1
Ugiereclass®l g1 39 <fdd diprimary key®si | St f& cfda Classes®l YW
B |

Rere Studentefda &1 &80 YBRARKT ReleM w2 5@ fh Classes®! NHRS
Reler 3 BRA keyde (Bl VEiege @I primary key 8 & folg S@aT ergy
domain @& B9 AT I TWR Rele™ dUglee &1 2 denforeign key #
USged @ S W g RelvM & Ve & RIeR ' AIfee srifd
Jeprafiede B9 a1fRy |

Foreign key @& gr1 89 fA=fafaa gffea o) @ 8-

(1) Classescfad & &0 13 R&e d9 & =a! gel(delete)ddd 16 ddb D!
Rercs feaStudent #9fRAT R&TS Suater ® |
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20  amg Classes <fda % wrgsRikey®! ey &1 I T ol 9add ADHA 4 qdb

I RaE & Rocs Rars odt e # Sueter 2|

) g4 Studentefdd & Classfhes # @18 8 deg 919 A& el ST Aadd g
% a8 9 Classescldar ausal &1 flhes(class_name) H Iuaed &l
&

(@)  <fds ama foreign key field #null 9&] ST Fhd B | I AMRIFH &
SR 3R BH aed ® {6 ¥s Rolge A1 & o1 8% classes®l TARTSQLA
BT B |

SQL @1 uRea—

TWHIR R eaaISQLRRM VelolerT Taq RelvMd deldhed & DA &l
STIRT Bl 2 ISQL 3R S &1 U7 T &1 Udh Tre) ool ® ol fopdl Rererer
el 99 Bl IARARS B IFH IURYd T[T B YaeH o3 gaq Relede srer
99 # 9 srer Rfae & forg SuanT § o8 o 2

S @ gE B famari SN & sikealBM, DB2, Sybase and Ingressara=
SeHd @ fruSQL®T e 9RNfHT ofidsl & dR W SYANT &_d  [3AdT I
BT sequelmgardar o1 ISIIBMA fawfad fear or|

gD Hs Al Bld @ oSQL-86, SQLs9(extended standard), SQL92 and
SQL1999 iRacdAFRIRARUISQL-2003, SQL®%act A Udh SIedMqueryeidst -ei
2 =l 3 A H T wrs 2| RrasfmfiRad wiT 2

(1) Ser SwimeH edsi(Data Definition Language)

(2) SeT Agere oifdwi(Data Manipulation Language)

(3) ©<1 @Il ovawt (Data Control Language)

e dART Reeda srer 99 SIBM, Oracle, Microsoft, Sybase
JMfISQLBT IuarTaxd 2 | a1 Treresd SQLa i dvavor # suRera et &t
HUIE el BRI B I THL AU SICIIARRCH & FJAR ISP AW Pl Q&
gJ 2 o &1 ST - ARy |

SQL®% am—SQLuW seew Rred =g smidfaed(Oracle, IBM, DB2,
Sybase) & IwRifud AR(MySQL ,Postgres) & fou amveRe 21 s89& M
fferRad 2 |
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(1) s=a 7fd( High speed) :—39 YoR &I ofaw € o 98 & 99 <iffrgoe
® Seed 9 ¥gd siguadiefficiently)d |y el Sfedl —Sfedl SleT T
[l & 3T SQLUS Swd Ty #Y oAt 2 |

(2) ¥ @1 gieen(Easy to learn)—SQLeaw &1 ¥iawm agd & omae 2|
R SHH U™ HT fHA UBR HTetdl HIS el Bl & | AATq SHH SATQT HIFST
DI ARG A8l B T |

(3) et aRE W uRWIfa wMa oidsi(Well defined standard) —SQL u&
Ad(standard)q e 2RISR RreRisTANSI & SO famam 7 |

geT SweE eiaui(Data Definition Language) -—DDL,SQL®T & 1T 2 |
R Teraar ¥ gqsel a9 WHET BT WAHTS R Fha ¢ |

DDLa&dd el 99 wEi(schema)d! EispecifiedTsl &=al afewd v Reed &
IR # ff ERfwsTREd 2| §u 1 2

(1) & Rerem &1 @A & fog

(6) & RelzM @& fholidvd RSl & forw
SQL & sfe sS4 erswa—
T ®T A SYINT F7A $ fogSQL & w+ faee 391 9 ergwd v 2 7
(1) ~IR® ST T~ suH 7 ST ersw e 7|
()IntaTinteger—ds AET & <o @ foly 2| g9 oY 4 98¢ & TR

AT 2 |

(i))Small Int—Be AET & oo & U 81 9% U 3mawed TR
qEc 2 B
(iii) Tiny Int—arafI® BIC ARSI & WISl AT IFASA STIold & foly

(iv) Float(M.D) :—%alifesi urgee /R @ oIy | I8 ddel Ag+ T/ ©

foau 2 I8 " MS9 TR Yiga fefited g denDsSRiae TR &1 wwa

=
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(v) Double (M,D) —3g Sl eI3W Sda U{Io arel Ballfe T dige TR
% forg € @en 98 REAL®T 9o e ees |

& ersw (String Type)—MySQL# =1 ¥ Ser elsw &
() CHAR(C) :— 38 3l <izd hrds o g & i & fog 81 ¥=t

WRCSH W & I=E & O oRadl | PR 39 oIS 9 &H o Ts
B PIS W R TR B & A1 99 g H space¥eR Bl 7 |

(ii))VARCHAR(C):—¥g ®R9a o1g & T & forg 8 g8 wRCET
FHImaximum =TS & RAHRGR WRAGE Rl 2 |

DatesiRTimeser T™ — MySQL# f=faRaaTimesiRDateser crsw
2l

()Date—s9 Ser Tz # dgDate,YYYY-MM-DD& yq # R
gt g1 @om 981000-01-01vwaq 9999-12-31% #eg & Adl

2 [Sarevel wwwuStudentefie § fvfl v @ agestr 1% july, 1980
8 I I81980-07-01 & Uiy HER BFT |

(i) DATETIME:— 9 <1 38U & gRIDate TadTimed #al &I TR HR
whd gl Raer seIYYYY-MM-DD  HH:MM:SS? [gg Date
g Time 1000-01-01 00:00:00 a79999-12-31 23:59:59 & #ex
& AHdT B | SaeNoRawy  Aeara2:35fR w1 july, 1980 H11980-
07-01 14:35:0039 @& €R IR Fod 2 |

(iii)Time—ag w7 HIHH:MM:SS® Uy § R &l 2 |

(iv)Year—3ug a9 &2 fesiic ar 4 f$olic & ooy # wR axar 2 |

STI #HIYeiee wvasi(Data Manipulation language):—ag SQL#T a8 wmT
I 89 a0 ofaw W @ed & o DMLUTq & ofdsl §aFRi® ue
& IDML®T SUarT Srel il fERevM # R 8 &1 Agew™ (5792 feiie 3use
R Raer ) BT H B 2|

DML fr=falRaa #-gelee dHveyq 3@ 2 |

(i)
(i)
(iii)

SELECT
UPDATE
INSERT
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(iv) DELETE

el dwia oaui(Data Control Language)—srer &l ovast SQL#
SUGHIUSH BT GUE © Sl ST 99 H ST &I JYRef AT Sel B HAYel= &
PRl I TR 2

DCL# 4 ®wveq 3l § |
(i)  COMMIT

(ii) ROLLBACK

(iii)) GRANT

(ivy REVOKE

DDLResSe wavsd U9q S9a Riead — e a1 Rewq Rvsa o<+ &
foriSQL # CREATE TablewHvsd &1 AT fear mar 81 e R

TR 2|
Table createdzd &1 Syntex —MySQL# ts 2fdd M &1 generic

syntax®
CREATE TABLE table_ Name (F1 D1, F2 D2,............. ,Fn
Dn<Integrity Constraintsl1,...... <ICk>);

399 Syntex® U@ fAd & fhee a1 VWege &1 M 2| qUIDIivAGF & 3rid
A el IRE BT SHFCIZY 2| S INATdl 89 et U &8 TRE & Hrag— ol
wha g1 o f& PRIMARY KEY, FOREIGN KEY onfe g [SaEvvl ey
IR g student® T A PIS e g1 8 gt schema B |

Student(Roll_No, Name, Age, Address, Class)dn o= <c<fRia
Classes@ischema 2 IClasses(Class_Name , CRoomNo,
Cstrength)srd:SQL#A 34 <fda @ oy Syntexgrm

CREATE TABLE Student ( Roll_No int , Name CHAR(20), Age int
Address VARCHAR(30), Class CHAR(10));

studentefda U "R dag<d o+ & AICREATE TABLE Student

( Roll_No int NOT NULL AUTO_INCREMENT, Name CHAR(20),
Age int NOT NULL,Address VARCHAR(30), Class CHAR(10) NOT
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NULL, primary key(Roll_no), foreign key(class) references
classes(class_name));

J8f W NOT NULL®T 93T 39 Ve o aegNULLA &1 sdferq fasar
8l FRusersd fhes HNULLJI®] sremr aem o SQL errarsam  joreign
keydagTd & ST TH MRIEH Add & fay 8 1 studentaen
Classesefaar # foiw dred 2a2m AUTO_INCREMENT®T vt Roll_nofthes
H Ieg BT UF W AT A geM & g faar Sirar 2| g9 by defaultdey] U Bl
2| 3R BW dAEd T f& IE sequencefFH IR IR W UKW B @ 'H
SASyNtexdT AT BRd B |

ALTER table student AUTO_INCREMENT=100

Classescfaa @ forg Syntex

CREATE Table Classes

( Class_Name CHAR(10) NOT-NULL, CRoomNo CHAR(10),
PRIMARY KEY (Class_Name) );

7 <fded B MySQL Prompta! HeRiar ¥ a1 dadd & o b
root@host# MYSQL-u root -p

enter passsword : *#FFE

MySQL> use School_Management;

JET TRusedHArSTH &I IUANT School_Managementd w9 ¥ Sl 9 HIUAH ST
Y TR |

IAH YT BT R o [SIeled a9 & fofg

MySQL> CREATE DATABASE School_Management;
qr gaa a1c MySQL> use School_Management
MySQL> CREATE TABLE Student

( Roll_No Int NOT NULL AUTO_INCREMENT,Name CHAR(20),
Age int NOT NULL,Address VARCHAR(30),Class CHAR(10) NOT
NULL,PRIMARY KEY (Roll_No), FOREIGN KEY (Class)
REFERENCES Classes(Class_Name));

-> Query ok, o row affected
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MySQL>MySQL # &l i warevd &1 <fiie &x" @& foy o/ #A/HiaTer
T ® | fil 2fae @7 STees | ge™ @1 Syntexfe ® |

Generic syntax:—

DROP TABLE table_name;
Studentefde @1 ger & fog
DROP TABLE Student;

ALTER table®Arevd — 39 &Hevd &1 IUART &l Sfda # a1 w9
Sre(add).delete &= IIMODIFY &=+ & &xd 2 | 9d Syntexf= 2|

(1) a1 w4( column)oires & forg—
ALTER TABLE table_name ADD column_name datatype;
serevmeiClasses <fde # g Facolumn classes strengthTre. Fad & |

Alter table classes add class_ strength int

(2) o1E & e B gFeM @ forg—

ALTER TABLE table_ name DROP COLUMN column_name;
(3) fodly & &1 TTT TIRW 95 B forg—

ALTER TABLE table_name MODIFY column_name datatype ;
SEU 4

ALTER TABLE Student MODIFY Age Date;

I SETERIT—

CREATE TABLE Teacher ( Tname VARCHAR(20), DOB Date, Salary
FLOAT(5,2), Address VARCHAR(30), phone int PRIMARY KEY
(Tname));

CREATE TABLE Teaches (Tname VARCHAR(20),Class_name
CHAR(10),PRIMARY KEY(Tname, Class_name), foreign key(Tname)
REFERENCES Teacher(Tname),

FOREIGN KEY (Class_Name)REFECENCES Classes (Classs_Name));

Checka=ag< Syntex:—

Checkam=ageSyntexdT Sarevvr fmfaRad 2|
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CREATE TABLE Student

(Roll_No int NOT NULL AUTO_INCREMENT,Name CHAR(20),Age
int NOT NULL,Address VARCHAR(30),Class CHAR(10) NOT
NULL,PRIMARY KEY(Roll_No),

Check(Class in (‘1st’, ‘2nd’, ‘3rd’, ‘4th’, ‘5th’, ‘6th’, “7th’, ‘8th’, ‘Oth’,
‘10th’, ‘11th’, “12th’)));

Create Index sHvsH —Ig HavS il e R s=a9 fhic &1 & &H
AT B BF SSdd B T8l o IhAWR Jg <fdal H STeT aoll I 99 HRA H A
AT B 9@ Syntex = g1

CREATE INDEX Index_name ON table_name (column_name)
CREATE INDEX Index on Student(Address)

$eT FITERE TS AR I8 Rge —

SQL DML#svew fAmfafad 2|

) INSERT

(ii) DELETE

(iii) UPDATE

(iv) SELECT

(i) INSERT®wve :— CREATE TABLE®ATS & SUdNT gRT fhdl fdet &1
T R T Flell SfAdadl & afid 99 cfdd # &l UsR @1 Bz de AT
R#re a1 e 81 B 2 16l 2fda # R a1 srer sem & forw 89 SQL
INSERT INTO®HASH &7 SUINT HRA ¢ |

MySQL Syntax :-

INSERT INTO
Table_Name(Column_Namel,Column_Name2,...... ,Column_Namen)V
ALUES(Val el,value2,...... valuen);

T 2w & Sl @ foau 9l Jegst &1 RivTer a1 89 quotes (¢ “)H <Y |
MySQL &#ws Prompt¥ s1er &7 Insertion:—
ISR W[HU R ghStudentded 3§ 5 I AT SIET ST © df

MySQL> USE School_Management;
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MySQL>INSERT INTO Student (Name, Age, Address, Class)
VALUES(“HARI”,15,”Chittorgarh”,”10th”);

39 3arervl H 88+ Roll_No&l forar aafe 2fdd g9 aad S9dh! 89+ auto

incrementf&m 2 | gafery MySQL automaticallygda! deg <77 | 3179 Syntex
gl

INSERT INTO Student VALUES (“prakash”,18,”jaipur”,”12th”);

gIC & 3rSyntexH B Udh <UCH Pl WRIHSE d+ & goid 80 SELECT®
I & gRT Uh APy <o s BY Iahd 2 |

(ii) SQL DELETE®#vea:—DELETE @Aved & gRT 81 (& Y c@¥
DELETE &4 & | 39% gRed bl vaege o a9 & DELETESE! &R dad
gl

Syntax:-
DELETE FROM T ,WHERE P ;

Tgf Tus Reted § i @ cuew DELETE@RAT | @2 98 predicate
(condition)? | f5ra FAReUDELETERT |

DELETE FROM Student, WHERE Roll_No=105;

Saadelete  statement® gRT 89 a8 <UcdDELETE®RT ™1 ©@m
Roll_No=105 g1

aR <ued DELETE®™A & forg g9 fr=iSyntexforad 2|
DELETE FROM Student ;

DELETE FROM Classes;

Class =10tha &1 B3 & SICIDELETE®R & foq
DELETE FROM Student, WHERE Class ="10th”;

(iii) SQL UPDATE®Hved — UPDATE %HAvS &1 IYART 849 [l e
% fARIe vqege @1 9cg @1 g ® oY B © | AAT PR 80 X U Bl
T8 I AR B | daol 398 B VRIS @ deg Bl B g dred § df gH
UPDATE®HIUE &1 IRINT &< © | forar Syntex 7/ 2 |

Syntax:
UPDATE table_name SET first_field=valuel, second_field=value2
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[WHERE clause];
T TP A1 &3 fhee @ I SITUPDATETR wad ¢ |

MySQL> UPDATE Student, SET Class="11th”,WHERE Roll_No=12;

39 statement® gRT 8F S BTF &1 class®l dgar @€ <2 & foairoll_no
12 &1 ST class @r g8 10"daema 11%ax @ 21

BT dladdressacerT
UPDATE Student ,SET Address="Ajmer”,WHERE Roll_No=102;

Student
RollNo Name Age Address Class
11 Hari 15 Jaipur 10th
101 Prakash 16 Kota 11th
102 Basu 11 Udaipur 6th
120 Viveka 9 Jaipur 4th
Iaqupdate statement & drestudent table T instances =R BT |
Roll_No Name Age Address Class
11 Hari 15 Jaipur 10th
101 Prakash 16 Kota 11 th
102 Basu 11 Ajmer 6 th
120 Viveka 9 Jaipur 4 th

(iv) SQL SELECT statement

fEHMISQL query expression # & wu ¥ fr=feiRad o aelividclauses i
2erid w18 MISQL query ST gA Reve T 99 & fau fowd 21 s
giareT |ke(basic structure)dSad 3 FlTSl 81 |

» SELECTdefol # 89 S Ugieqed &l forad S gd g9R 3mse ge Relwm

# =1fau |

faN
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» FROM wfai # & 34 Reed @1 forad z| 9T @query
expression¥ SN &A1 & [FROMarerst # ford Refera &1 Cartesian
productrd |

» WHERE®f # gapredicate ferad 2| SIFROM clause & Reed &

Ve & ford w@ar g |erfa RradBoolean d&@(true or false) 2t
2l

SQL query &1 f= wH ( form )erar ¥ |

SELECT AT1, AT2, AT3, ...,ATn,

FROM rl, 12, r3,...rrn,

WHERE P;

JBfATI To Vege &1 UelRid &_ar & | 3R ;U Rele[ &1 [P U& predicate? |

SELECT clause:SELECT#a S9 Vgiege @1 fore <@ar € o 39 Rees
¥ retrieved? B |

3Iarevv -—SELECTarst &1 993 @& feiy 89School Management STeT 94
d TS fdel Bl ofd | Siifd o 8-

Roll_No Name Age Address Class
101 Bhagat singh 20 Ajmer 12th
105 Chandra 17 Kota 11 th
12 Shekhar 16 Jaipur 10th
17 DinDayal 15 Udaipur 9 th
90 Rohit 9 Ajmer Sth

SELECT@%Hv€ &1Syntax® |
SELECT field_names, FROM realtion_names;
Field names# & 1 &3 flheefetch®® Adhd & | 39 fardl &0 wrR( *)

fhes @ M & g9l T 9hd @ ddSELECTHeeFROM @it & Resq &
I~ fhes Returnd™im |
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SHEU
SELECT Roll_No, Age,

FROM Student;

Refee
RollNo Age
101 20
105 17
12 16
17 15
90 9

SELECT * FROM Student ;

Output->
RollNo Name Age Address Class
101 Bhagat 20 Ajmer 12th
105 Chandra 17 Kota 11 th
12 Shekhar 16 Jaipur 10th
17 DeenDayal 15 Udaipur 9 th
90 Rohit 9 Ajmer Sth

Duplicatefhes degst @1 ge@ @ foiw SELECT # DISTINCT keywordar

ITINT B B |

SELECT DISTINCT AddressFROM Student ;

T8t Studentefdd HAddressfhes @1 fetch®< W I8+ Duplicated®] Ajmer
T IR A |
Retee

Address

Ajmer
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Kota

Jaipur

Udaipur

SELECTaarst & g9Column & w18 & 12t Arey feferf
SoolRIdhy Fhd ¢ |

fallaN

[ WaN o

Wd FYHICH TRAURTH

Description Operator
Addition +
Subtraction -
Division /
Multiplication *
SaTERY & forg 89 Teachercdd &1 ofd € |
Teacher
Tname Address Salary Phoneno
Radha krishan Kerla 5000 1234567899
Lalaji Udaipur 750 9413962123
9999999999
Sarvopalli Rampur 2000 9312171080
3333333333
leadgevan Maharastra 9000 5189310510
2121212121

SELECT Tname, Salary *10,

FROM Teacher;
sHquery®! Refee #Salary VEeIe &) ISl 10 ¥ Aecyalrs & &) Aoy |
Retee

Tname Salary*10

Radha krishnan 50,000

Lalaji 7500
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Sarvopalli 20,000

Leadgevan 90,000

SELECT statement &1 Starm WHERE@@ & w1 :—WHERE#eT
H TP AT ] SR Bl ferad €1 ofg g8 wd (condition)dge 8RfT ot

Rele § &g ufad Morel G 2 |
IaTev0T Wy Teachercefda & fog 71 queryforad 2|
SELECT Tname, Salary, FROM TeacherWHERE Salary>2000;

ar fr=Resultur< gRMT |

Tname Salary
Radha krishnan 5000
Harivansh 9000
WHERE clausefr=ifaiRaa difimaiconnectionsSuaRT &= 2 |
) AND
(i) OR
@iii)) NOT

WHERE#eTS wrRe (Comparision )aRed i SUIRT &_dT & |

Description Operators

Less than <

Less than or equal to <=

Greater than or equal to >=

Greater than >

Equal to =

Not equal to I=or <>
SEU 4 e

SELECT Tname,FROM  Teacher, WHERE  Salary>2000
Address="Kerala”;

223

AND




Tname

Radha krishnan

(3) sTeT Frd ovaw HAveHor DCL&Avsd -—DCL oaved S &
AT T § | TEHAvSE Iord Bl fRIRIeR yeM axdl 2| difd gord
S H §B 3feoldcd Pl accessdR Fb |

SQL GRANT®HvEYH — ReleHd S # U ok & g a4ri(create) T
3eoTded PIGER YolRi ofd P T8l Uga(access)dbd Sfd qdb SAb] g aTell
o T o Pl SHD! HEAdl Ael odl| I§  WeHdl( permission
)JGRANT®HHIVS & SUINT §RT &1 S Adhall © |

GRANT statement &3 g @& [QRNIEGR &3 3MMeided cfdd FUR UG Bl
g |

Syntax:-

GRANT [type of permission] ON [database name] . [table_name]
TO’[user name] * @ localhost’; identified by password;

T8} type of permissionf=ferRad g 2 |
e CREATE- 8 <fdal o7 See™ q9 @ FAdl <l 2|
e DROP. 2fdd a1 ses &I geM( delete )& Agadl <aT & |
e DELETE —2foat & ufdw a1 e gem( delete )@ Agcdl <ar
e INSERT- 2fdat # ufdd a7 e Sire-i( insert) & |8 T 2|

e SELECT - 39 ®&Hvsd & g <fdd a1 Sees &I read )&’ &f
HEH T 2 |

e UPDATE. 2fde @1 ufacqai dlupdate &) weaell <ar &

IWR & syntax¥ 89 SIel 99 IT Sfddd & A & IF R FRasterisk (*) amd
21 @  ussyntax®z  fisedw @ <Ra & ugd( access)d
HEAI(permission) T |

Syntax:-
GRANT ALL Privileges ON *.* TO ‘new_user @ ‘localhost’;
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Tgfasterisk (*) TEEE g <f4d @I qamr €1 I8 dAvE IR diread, edit
,execute 3R T MR HIasda I Sy iR efdd & forw <ar 2|

IR -— MySQL H#GRANT wHVSH BT AT 2 |
AT R M-

MySQL # Defaultgsi Rooterr 21 fords! @il s R gl uga ( full
access )T 8 | MySQL# =9 IR 99 & syntax ¥ |

Syntax
MySQL> CREATE USER ‘new_user’ @’localhost’
IDENTIFIED BY ‘Password’;

Sarever —MySQL> CREATE USER ‘14EEACS350° @’localhost’
IDENTIFIED BY “123456;

JETERVT —IF HHAVS gRI b AurgorR ‘14EEACS350° & M 9 g+ f5raaT
urae ‘123456’ BRI [B1elf 59 JoR &I SICT 99 & A1 B Al B DI el
T8 2| oM T O 39 1Y gor HIMySQLH St T | waar 21 gafey
[qAYLH T JoR HIRISHA <=1l AP 2 |

Sqrexyr —GRANT ALL PRIVILEGES ON
School_Management.* TO ‘14EEACS350’ @’localhost’
IDENTIFIED BY ‘123456’;

59 HAvS & gR1 T FoR(14EEACS350)@1 School Managementsieresd &l

|7 Sfdet TR |1 ugd( access)UT<T BN [U&h IR Yok & folg Feaaifinalge &
e 9 HHve o

FLUSH PRIVILEGES;

dfes a1 gaeTra g9rdl 81 |ab | 3R 84 AR faRmfaeR 14EEACS350” gor &t
TE <1 AEd & | A1 hadreadd AFER @ fog

GRANT SELECT ON School_Management.Student TO ‘14EEACS350°
@ ’localhost’ IDENTIFIED BY ‘123456°;

HHTS T 59 S gRT 14EEACS350° &1 dad @« &7 SffdR ar Y
@aa Student 2fde &1 ura 8FMT IStudent et #§ INSERTS fimfar & forg

GRANT INSERT ON School_Management.Student TO ‘14EEACS350°
@ ’localhost” IDENTIFIED BY ‘123456’;

225



HHUS BT IYANT B | 3 faQufdepr ff ye= fHd S gad 2|

= C:‘\Winduws'\:»}rstcrnéﬂcmd.tmt - mysgl -u root - _ LEM

mpplite?cd mysgl

sglred hin
sl —u Poot —p
Commands end with ; or g
istribution

rar the current input statemen

*localhost’ identified by "123456° ;

ool.student to *14EER 4' @' localhost® identified hy

' B'localhost’ identified by

Ffe g daaStudent [ WI4EEACS350° IoR &1 @dd select
vaqinsert fIRIWRI@ER usmfGar 21 o I8 YoRStudentefdd # @I agaa(
update )3rrar geMI(delete)dmHvS TR TAEGAT © 39D <@E & foIU ¥H TH
IR QuitdAUE gRT logoute & | T T3 ok & foy ffafed wave grr
i login &7 7 |

MySQL-u[new username]-P;

MySQL> MySQL-u 14EEACS350 -P;

Enter password :123456;

FEiStudentefdel R e ¥ wHvE T 2 918 screen shots 2 |
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,m['l'fndwuﬁyﬂemmcm e mw -4 JAEEACSIH _ ﬂluﬂ

HOuery OK, B rous affected (8,00 sec) N

mysql) quit
Bye

C+\wanppliteNnysql\bindnysq] -u 14EEACS3SA -p

HEnter passuond: weee

elcone to the NySOL nonitor. Connands end with 3 or \g.
Wour NyBQL connection 1d i 6

Server version: 5.1.41 Source distribution

flupe "helps’ or "\W' for help. Type "\c' to clear the current Input statenent,
ysqL) use school;

elect * fron student;
e e e I
i tollno iname iage 1 addeess
e bt e i e
10 1 hari 1 14 1 ahnedahad 1 9th
o0 i gopal 13 ]’Ilplll‘ | Ith
o9 i gopi 131 jodpur I Bth
109 | kailash | 194 Ll,d.]u.lpm | 11th

B e By S

4 pows 1n set (9,04 sec)

Eer™ AR § e '
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= CA\Windows\system 3P emd.eve - mysgl -u I4EEACSIS -p

: affected (B.88 =

e the current input statement.

{d.84

L F T ] ¢ E ent . " . 18, "ajmer' . "5t
1 vow affe

"14EEACE 354

2 REVOKE®HTS —

REVOKE®HvEH & gRT fh¥l aesiae (Sfdet) & Hgaal a1ifid o= & forw ova
2| fmaiSyntax GRANTS | & 2 |

Syntax:-
REVOKE [type of permission] ON [database_name].
[table_name] FROM ’[user name] ‘@’localhost’;

IR & dR W IDROP & gRT fodfl Ior &f geM(delete)ds & forg o
D 2 |
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3qrerv -—DROP USER ‘14EEACS350° @’localhost’;
REVOKE DELETE ON Student FROM 14EEACS350;

B)COMMITwars—COMMITHATE &1 IWART 9l YR & Sl daeld
TN ¥ f5d T 2| SHdeadl & Seed # WR) #d & foy fEar S
2 MySQL # & w5a auto commit mode enabledg\dr 2| T aref f5 SRy
& g ®Isupdate FHTEHS gRT 2fde dImodfiydvd 2| @ I8 deemaMySQL
HDISK wR grar 2 | Rt o7 9 ml &1 9a |

START TRANSACTION® gRT 84 auto commit T disabled#R Fa&d 2 |

SQL med &7 uR¥y —SQL MRed T YHR & Rold ( JRRd ) o 2|
ST feet SQLagr & WHERETaS # SuaiT fd o 8| R qreg eifaver
o= 2

(1)  ®RSF(Comparison)

(i)  ereMfew(Arithmetic)

(iii)  @fT®a( Logical )

(iv) =d & fRie &A1 & SR A A a1l ITIREH
(1) RS MReH — IMRey fdarvr Fr=ifeiRad 7 |
Ied  faaRor

=) YE ATIRSH QT IMRCH BT Iy D AT I AFAFAT BT o
HRAT B | A B WR ACtruegn |

(<>or!=) IT ARCH I JUWCH & ded I FAMAT AT JFAAAT DI D
FRAT 2| TR Iog §AM el & o o truesnfl |

>) IR I TWh & AR HI e I ISP & M-8 I A&l &
qr ord truegl |

(<) IR I TR & MRS Bl Iy TP & AUR-S A HH &l dl
oA truedr |

(>=) IR A TRE & ATRTS B deg R TRH D3I A SI1al AT
A B Arerd true 89T

(<=) AR I TWE B IS Bl I AR TWH B IS H A AT

A 8 d Id truesniy |
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(ii) SQLafifesd amedt — amkest favor Prfias 2|

ImRed faa=or

(+) IR BT QM!S B I BT Siredl (add) |

) A TR B MRS BT Iog § | Ml TWE BT MR Bl Jog. B
Terd (subtract)dxar B |

(*) Sl TR Bl IS BT deg Pl 0T BReAT |

(% or Hige™) 4 TRB & IS B deg DI QAT TRB @ IMUS Bl deg A
qrr(divide )3T B | qmeH®T A9 Res oxar 2 |

SQL3RACH g HRRSH MRed &I 99 fog 89 Us IR - <1 TgStudent
2fdat, Teacherefaereik Classescfadl &1 SaTeroT ofd © |

Student
Roll_No Name Age Address Class
109 Omprakash 9 Jodhpur 4th
111 Prakash 15 Jaipur 10 th
91 Suman 11 Jaipur 6th
75 Shanker 13 Ajmer 8th
Teacher
Tname Address Salary PhoneNo
Radha krishnan | Kerla 3000 1234567899
Rajesh Jodhpur 5000 1111162123
Lalaji Ajmer 9000 1111171080
Hariom Kerla 40000 1111110510
Classes
Class_name CroomNo CStrength
12th F-1 90
6th F-17 65
9th S-21 110
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SQRE 1

SELECT * FROM Student, WHERE Age=15;

Output ->
Roll_No Name Age Address Class
111 Prakash 15 Jaipur 10 th

FfrStudentefder # Haer Ua &1 ufdad WA 2| R age1s 2 |

SQRE 2

SELECT * FROM Student, WHERE Age>11;

Output ->
Roll_No Name Age Address Class
111 Prakash 15 Jaipur 10 th
75 Shanker 13 Ajmer 8th
JQRET 3

SELECT * FROM Student, WHERE Age <= 13;

Output ->
Roll_No Name Age Address Class
109 Omprakash 9 Jodhpur 4th
91 Suman 11 Jaipur 6th
75 Shanker 13 Ajmer 8th

(iii) SQL=RTwa mRed — ammed fyavor freiferRad 2 |

JmRed  fyaRor

(AND) WHERE st # fafi 31al &1 3rairs; &=ar g | ferida
AND bai! wraf ataq b trueg™ wRsHaT
gRUTAtrUed T |

(OR) g8 WHERESTS H fafee 2l &1 Wgad &Ral & | efid

a OR b¥ &T8 91 o1 ad7 ba truedsWR 39T TRH
trueg |
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IereR"T & forv g Teacher Sfdet &7 o 21

(1) SELECT Tname, SalaryFROM Teacher WHERE Salary <= 5000 and
Salary >=4000;

Sad F HSalary <= 5000 & forg a1 ufdd § 95000 & HH UT FHA © | 31
o truederm Salary >=4000 & fou 3 ufad § Jega 4000 & ifers 21 R <Ml
T Bad TP Ufdd & foltrue 2 | 31T SHBIUROIH BT |

Tname Salary
Rajesh 5000

(i1)) SELECT Tname, Salary,FROM Teacher, WHERE Salary <= 5000
OR Address = “Kerla”;

Output ->
Tname Salary
Radha krishnan 3000
Rajesh 5000
Hariom 40000

S gRom H A9 ufdqar o gU ' | Hifd <=5000 @& forg a1 ufdd # de

3% HH A7 I9F 2 | SigaT address=" Kerla” 1 <f ufdaqai & fovtrue 2|

gfenfd Ua ufda HSalarya! e 50009 21feres W I8 3 I8! cheek =& 8RfY
31T RO IFd UTe BT s ORSMT 2l &l Wgad Hx R < |

IR faaxor

Not(!) TE IMRER JNMINE B Ig BT a4 Bl ¢ |

Jarexv :— SELECT *FROM StudentWHERE !(Roll_No= 111);
Output ->

RollNo Name Age Address Class

109 Omprakash 9 Jodhpur 4th

91 Suman 11 Jaipur 6th

75 Shanker 13 Ajmer 8th

JgRolINo 111 & arermar aral |iStudent &1 AT <7
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AMReR  faRor
BETWEEN g IR Iogd & A ™ BT Fd Rl ¢ |
JTERT —

SELECT Tname , SalaryFROM TeacherWHERE Salary BETWEEN
3000 and 5000;

Output ->

Tname Salary
Radha krishnan 3000
Rajesh 5000
JRer  faRor

ANY 9 TR & §RT 89 9y Bl Bl fove H 39 9 A PR
(compare )&= & H o 2 |

Syntax:- ANY smRex & fefoRadsyntaxer dac 2 |

<ANY, <=ANY, >=ANY, =ANY and <>ANY

JQIERUT —3R g4 ¥l 9 5 &1 foRed compare®=T 8 d ANY® gRT
s¥comparision HMARCT FA=TgaR 89T |

Expression gRomH feaofy

(1) 5 >ANY {0, 5,6}True Fifs I8l 5, 0 | qT T |
2) 5=ANY {0,5,6} True Fife I8t 5, 5 F WA T |
@)  5<ANY/{O0, 5, 6} Truewdife u=t 5, 6 | BT B |

(@) 5>ANY/{5, 6} False Hifs Fgl 5 fdr 0

TR ¥ g7 Tl

a1rfd ANYSITReR &8 9 6 T & oIy Id ¥l 84 WTruesdr g |
3TIRER =T

ALL 9 ISR & gRT B4 U dcg Bl fbdl 31y foree &1 Al dogd
A( compare J&RT & B AT |
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JIfTALL 3mmex fore @ 94l Iogd & forg ot |8l 89 W itrue
return®xar g |

SEI M IR

Expression uRoms feaofy
(1) 5<ALL{5,6} False

(2) 5>ALL{O0, 3,4} True

(3) 5<=ALL({5, 6} True

Il 5 Bdd 6 I Bl BleT B
IgT 5 T I ¥eT B |

Fifes Tel 50 6 ¥ BT 2 |
TAT 5 B A B |

e JATIRER DT YA 84 3fIsubqueries fer@ #H Hf

IRer faRor
LIKE 9 37ex &l IuanT fadistring® pattern matching @&
forg @ 2

o1 31 fa9y BRaer & gRTPattern®! fdarvre Aad 2 |
(1) Underscore (-)— T€f(—)dRdex ®Ig il ddex dImatchdzdr 2 |
(2)Percent (%) T=H(%) wxacx &1 Hisub string@wImatchd<dr 2 |

B T # pattern matchingad A=0IdIa gt 8 | Sfafds MySQLH @@ (by
default) 9 sAA=AICIT BT zarerid dHvaex uppercase (B) #yaexlowercase
(b) @match@=ar & [@emlowercase,Uppercase®! 9 &=l 2 |

JeTeRvI(1)— 3R gHStudent e | &H 91 w¥iName fSdre™ 2 | R
gRISH BT 8 df sHaISQL Syntaxgnm |

MySQL> SELECT *FROM Student WHERE Name LIKE ‘S%’;

Output ->
Roll_No Name Age Address Class
91 Suman 11 Jaipur 6th
75 Shanker 13 Ajmer 8th

SETERYI(2) —d 9 7T 3idshy grar 2 |
MySQL> SELECT * FROM Student WHERE Name LIKE ‘%sh’;
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Output ->

Roll_No Name Age Address Class
109 Omprakash 9 Jodhpur 4th
111 Prakash 15 Jaipur 10 th

JRIERVI(3):— I A ST 5 Hraex A A & a1 &
MySQL> SELECT *FROM Student WHERE Name LIKE ¢----- >
Output->

Roll_No Name Age Address Class

91 Suman 11 Jaipur 6th

foneft “fipattern # PR &9 faiwpattern axaex (%, _ ) &I W WA &RAT AT&d
g1 o w¥escape character (\) Backslash® <SwanT @xd  ® [g¥escape
character®! g4 fdvmpattern dXdex & TRaUsel oI 2 |

ey —LIKE ‘BN\%BHARAT%’ s&@ @1 &M dmatch®dam ot
a1 BNBHARAT%’ ¥ 81am 2 |

LIKE ‘BI\BHARAT%’ <9 w1 R & ¥ &0 s
TR™BIN\%BHARAT% & 8111 |

SQL NOT LIKE® SwirT gRmismatches®r 1 ger o webar
2 IMySQL#Extended regular expression @& SUINT ERT I pattern
matching® o ®igwe  fuMySQLAREGEXP(RLIKEsR  NOT
REGEXP(NOT RLIKE) 3Red &7 SYANT &-d ¢ |

“[...]"T% PR FAT & Ol sSRPed & <X BIs 4 daex drmatchdyafy
I —“[pqr]” “p”,”q” or “r"’d HA H 7 |
“[a-z]” Tl Y olex &7 F9 PRl B |

JTIRER faaxor
ISNULL 39 3wex & W fddl deg 1 U NULLI | &R
FRA B B A B

3R f=l <fat # fadlt Vdiege @1 a&) 9 gadAbsences @1 99 VS & forw
37 Absence information &' 9a™ @& forg NULLA®] &7 SUIRT &_ & |
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I&TeRT —% oy 3R Teacher Sfda 31 f&dl $=rR &1 PhoneNo &1 & ar 98!
R JINULLIMRAT siRsHdItest - & reMySQL#H @i—asNULL®T SuanT

Coaul
SELECT Tname FROM Teacher WHERE PhoneNo IS NULL;
amved TEANULLAw] —

TResd IS 1 9¢g 2 Output

+,-, % or/ IR 1 null NULL
+,-, *or / null I NULL
>.<, >=,<=,<> null Ero unknown
<>, >=,<=,.<> = I null unknown
AND true unknown unknown
AND false unknown false
AND unknown unknown unknown
OR true unknown true

OR false unknown unknown
OR unknown  unknown unknown
NOT unknown unknown unknown

i afe Iaa <fdd &1 Iwam @=ad gy e WHERE clause # predicatedr
Reiee false a1 unknown 317aT & | A1 Hig 1 <t Rofee # & SR |

Ae— W aggregatewaRE(count(*))@® @l null I ® 5@ 9SS IS
foree # amch €, A1 S@icalculation # el © | T ToR SfaTST PR T |

SET Operators:—SQL & SET e fr=ferRad g1 oif f Reeas o
JMRTHRA B |

(1) UNION

(i) UNION ALL

(i) INTERSET

(iv) EXCEPT

UNION SET e
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39 MReX &1 SWANT & a1 & ¥ 3 SELECT statement® Ruiee T
PrEga(combine)dRy & M AT | I8 amed  duplicate ufddAr
gel(remove )& Refee < 21

Ac— 39 MRS & forg I8 amawd g fBUNIONEN arat S -iSELECT
statementH fheew (flelds) @@ & HAM B T I el T8 4 TH
|EE B A1RY |

Syntax:- MySQL UNIONaUReR syntaxs |

SELECT exl1, ex2,... ,ex,FROM tablesf WHERE condition]|
UNION [DISTINCT]

SELECT exl1, ex2,... ex,FROM tablesWHERE condition;

J8f WDISTINCT#I—a$ smawad 781 © | difbUNIONauReduplicate ufdar
Pistatementd IgeT T B |

SEU 4 B

SELECT ClassFROM Student

UNION

SELECT Class_nameFROM Classes;

Output ->
Class
4th
10th
6th
8th
12th
9th

IE SV dadd UH fhes @ forg © 3@ SELECT statementddd Tdh
fheereturn®<adl 2 | SFiftheed & B SISl egw IaH = | Rulee de decolumn
@1 9 B g8t ugel SELECT statementdreturndT A/ gRTT| @ifd &4
Sd 21 f5 MySQL UNIONsmRewiduplicate®! germ 2| 36" @ef wa &
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IR A 2| 3R R A duplicate &= ged § dr 81 UNION ALL &7
ST HA |

Syntax :- UNION ALL&Syntax UNIONSHT & %aet UNION® 9 wR
UNION ALL &TSUarT & |

SQL INTERSET 3muRez:— g9 3fiRex &1 SUdNT <1 A1 & 9 3Afte srer
I @ intersection® foIU AT ® | Ui AT TH1 ST Wel § dls Rars

faemm & AMINTERSETMR & Roiee § 84 a8 Rarsurd 8N =27 3R
PIs RbTe Bad Tk 8 Sl I § 2 dr 98 Rofee § F81 M|

SETERT—
SELECT ClassFROM Student

INTERSET
SELECT Class_name,FROM Classes;
Output ->

Class

6th

Are— dfdT MySQLHINTERSET 3muver Sudied 78l 3 |
MySQLINamvex & gRT 89 INTERSETSMWRRM R Fad ¢ |

Syntax:-
MySQL 1IN 3faver syntax
Expression IN( valuel , value2 , ...value,);

Bl expression 98 d&] 8 RS9I 84 test 31 © valuel,value2,...valuen 98
Iogd © FOTaH B9 test I Bl test HRAT & Ifa BIs T I test Iog A
matcharc) 1 d IN 3TiRex truesdxar 2 |

SQL EXCEPT smaex—SQL EXCEPTamwex <1 SELECT statemente!
AYad PR D SUANT H IACle | AR YE Thl WYad 3 YPR BRI © (b
9gdSELECT statementat a8 ufdqadi sit gERSELECT statement® 781 2, &1
IR Wy < & |

Syntax:-

SELECT column namesFROM tables| WHERE clause]
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EXCEPT
SELECT column namesFROM tablesWHERE clause;

MySQLEXCEPTS3MWReR &I ¥l SUael el oxardl & 9@ forg 89 NOT IN
JTNER BT ST B Fhel ¢ |

SQL(functions)®a@M —SQL®E UdR & IUARN built in HaR™ Suter
HRarar g | e fdar 9 ueR 8

(1)DatesiRTimewaRM — & &M M= arel DatediR Time®dar qem S
fqaxor S fear T 2

BRM BT T faa=or

ADDDATE() Dated! s 2 |

ADDTIME() Time®d! Sedr |

CURDATE() g g9 Datereturn &Rar |
CURTIME() g 9= Time return &xar 2 |
DATE_SUB() g <1 Dates (subtracts) &I gerdr € |
NOW() g aaAe Dated Timezd € |
STR_TO_DATE() T W 31 Dated aRaffa @ 2 |
ST —

Syntax:- SELECT ADDDATE(expr, days)
MySQL> SELECT ADDDATE(‘1980-07-01°,32);
Output -> 1980-08-02

SEU 4 B

Syntax:- SELECT ADDTIME(expr2, exprl)
TJefexprldlexpr2¥ sirear Relee <M |

MySQL>SELECT ADDTIME(1999-12-31 23:59:59.999999°,
‘11:1:1.000002);

Output ->2000-01-02 01:01:01.000001
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Ea ngll p—

CURDATE syntax :- SELECT CURDATE();
78l gAY YYY-MM-DD wre # < |
(2) F1(String)wae —String® IwARf TT Bawe FF=TgaR ©

9 faaRer
ASCII()

BIN(N)

BIT_LENGTH(str)
CHAR(N)

CHAR_LENGTH(Str)
CONCAT(Strl,Str2,...)

FIELD(Str,Str1,Str2,...)

LOAD_FILE(file_name)

I8 B 9id BR(left most)d daex
FHInumericIeyg, < |

TENS! Rl IR BT THT Ryoi<eH
(representation3dT ¢ |

TESUrEE T & g (lengthjdesd # < |

T8 W ARGHATN DI STIOR AR IHDT T
Rusi<ed | 98 &N 99 dXaed dieax
g I STIoRCHAR(N) % 3R™F=< & dR W
gl

TESUrEERT Y TS HYdexd § A79dT 2 |

UE ARTGAT TP concatenate R YT FiT

Pireturn @ dR Rl g |

TSt g9 ol gs feree(Strl,Str2,...) # 4
RET Bxar B | PRStr=E! e ar o RET H=ar
=

I8 B B 1 readdd SHD e Bl
T WY H <1 & | SIPSYANT & fov serverax
IuRerd ®Tsdl & Yuipath name IeeiRad &=AT
BIC ¢ |

REPLACE(Str, from_Str, to_Str) IJ8Str&iiT & , S98 Afrom_Str &t

ARloccurrences I to_Strdreplace® &
RET = 21

IIT BT & ITATT B 3T Fg LT Hhaw MySQLH 2 |
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ITERIE— (1)
MySQL> SELECT ASCII(‘3")

Output ->
ASCII(3’)
51
JaTEN— (2)
MySQL> SELECT BIN(2)
Output->10
JaTEN— (3)

MySQL> SELECT BIT_LENGTH(‘BHARAT")
Output ->

BIT_LENGTH(‘BHARAT’)
48

TaTENT— (4)

MySQL> SELECT CONCAT(‘BH’,’A’,GAT’,” ,’SI’,’NGH”)
Output -> BHAGAT SINGH

J<TEN— (5)

MySQL> UPDATE Student SET Address= LOAD_FILE(‘pathname’)
WHERE Roll_No=105 ;

SEUSUEN()
MySQL> SELECT CONCAT(Roll_No, Name, Class) FROM Student
Output ->

CONCAT(Roll_No, Name, Class)
105hari9th
50gopal9th
60gopi8th
109kailash11th
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JaTEN— (7)
MySQL> SELECT CHAR(66,72,65,82,65,84)
Output->

CHAR(66,72,65,82,65,84)
BHARAT

RAND®#EH -— MySQL#H041 & g # @rg 0 F=rrandomly e & forg
FARAND GRS SUANT B & |
SHIS S R

MySQL > SELECT RAND(), RAND();
Output-> RAND() RAND()

0.03014567845357
0.93969467893221

SQRTHFM:—~ I§ HaMGA TR Hlsquare root NHT & & 31T 2 |

EEUSUIES
MySQL> SELECT SQRT(64)
Output ->

SQRT

8

3R 89 Teacher <fda # Salary field wTsquare root FTerT 2 1 89 34 71

AN N\
UhNR SUINT OXAT |

MySQL>SELECT Tname, SORT(Salary)FROM Teacher
Output->

Tname Salary

Radha Krishnan 54.7722557505166

Rajesh 70.7106781188548
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Numerich®M:—3d GRS ST TPRT MR & $ § od 2| §9
YA BaT=TRads |

BRHE faa=or
(I)ABS(V) Tg HaREV B qof de T B |
(i))GREATEST(n1,n2,...) g Hadl g8 IR fove 9

rferdma( greatest)ded, <aT § |

(i) INTERVAL(N,n1,n2,n3,-—) a8 N & e @1 fere(,n1,n2,n3,--
) ¥ HRRR XAl ] 3RFRN<nl?

@0 | N<n2g dr 11 N<n3® dr 2 3R g0
YpR AN TR RET R 2 |

(iv)LEAST(NI,N2....) 72 GREATESTa1 foda 2|
SaTeRe (1) MySQL> SELECT ABS(-6);
Output ->

ABS(-6)

6

SerexT —(2) MySQL> SELECT GREATEST(4,3,7,9,8,0,10,50,70,11)
Output ->

GREATEST#4,3,7,9,8,0,10,50,70,11)
70

Sarevvr - —(3) MySQL> SELECT INTERVAL(4,3,5,8,11,12,17 ,18)
Output ->

INTERVAL(4,3,5,8,11,12,17,18)
1

Aggregate ®asi— MySQLAAggregatehd®=gaqc & R U dgd &l
HIEd 23R 3MST g # Th Iog < 2 IMySQLAF= 5 ueHR @built in
Aggregate = 2 |

AVERAGE: Avg()

MAXIMUM: Max()
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MINIMUM: Min()
TOTAL: Sum()
COUNT: Count()

JBISum TdHAverage®haR=dh! $IYC dogd AaIDh WU A T=R B ANy [Sdfd

TR MR WM & IW A FTH R Fahd 2 |

Avg() function M I8 BRFACHA & BN fhes @ Jogd BT AR
ferpTe™ & STANT H 1T ? |

SETER -
:- MySQL> SELECT Avg(Salary)FROM Teacher;
Output->

Avg(Salary)

14250.0000

IR 3T IRV HAveragewaRMSalaryfhes H dogd &1 irad RS &=l ¢ |
Sum() Function %M — 38 SREMGH fhee & 94 Iogd@ HISumedr |
SE U

MySQL> SELECT Sum(Salary)FROM Teacher;

OUTPUT->

Sum(Salary)
57000

Max() function®®@HE —Jg HRMaE ReE o f&dl R dc # e &
BT AT B

SIS R
MySQL> SELECT Max(Salary) FROM Teacher
Output->

Max(Salary)
40000

Min() function®e== —Jg B a9 Jeg arell ReE <ar 2|
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SEIE S R
MySQL> SELECT Min(Salary) FROM Teacher
Output->

Min(Salary)
3000

Count() function®d@™ —Jg B <fdd # RETS o d=r o & forw &
# omar B i Rereaad @o A uar w’= & &M T E( counting the
number of records )

SIS
SELECT Count (*) FROM Student
Output ->

Count(*)

4

SEU 4
SELECT Count (*) FROM Student WHERE Class="9th”
Output ->

Count(*)
2

SQL ORDER BY @is:—SQL&SELECT statementd gRT gl T3 ufdaa
BT HH HB W 8 FHdTe | 3R 39 Ufdadl &I g4 fhdl %9 4 q@e g ar sHSQL
@ ORDER BY®ITSl &1 SUAN 9 WY IRGHl & 1 HRd & | foT0T 89 $ha

N

# <@w @Ed @l JUFAORDER BY & gRT &89 &l wW @1 Jogd
Fraed(ascending)ar Ted(descending )59 # <@ AhdT € |

Syntax:-

SELECT fieldl,field2....filedn

FROM T1,T2...Tn

ORDER BY fieldl, field2....filedn [Asc[Desc]];

245



TE B R B Rolee B U ¥ &I hes W SQRTHR |ad © | s
fergAscaDesc 2 |

isa g?lll -

MySQL> SELECT Roll_NO, Age FROM Student ORDER BY Age
Desc;

Output:-
Roll_No Age
109 19
105 14
50 13
60 13
SEUA4

MySQL> SELECT Roll_NO, Age FROM Student ORDER BY Age
Desc, Roll_No Desc;

Output:-
RollNo Age
109 19
105 14
60 13
50 13
SEUA4

Query :-89 BTA &1 7 gy FClassroomT=RE-17 & Joa1 2|

MySQL> SELECT Name FROM Student, Classes WHERE
Class=Class_name AND CRoomNo ="F-17"ORDER BY Name Asc;

39 SereNv H B4 fAfe efde @1 Suwan fear @ [ifes 6 fafver ofeer @

Ja-msii(information)almaegdar € | O f&% 813 &1 9™ gwStudente e & e

gr oigfd Classroom fhesClassesefad #g | o &% g1 2 &1 s (

joine )gd Mawsd R foa & 59 ol SWHERETS d g4 <M1 <fdd

®I Sdiprimary keydforeign key® gRT Sirer € d@ifbag qHf <fda wa M
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2| sraid < e g9 g foae B 5l ot # &w Q@ a1 @1 9 s e
B B fhes & gRT Sired 7 |

gl g SQL ORDER@eTS &1 WY SuaT fbar & | wiife g7 Rofee @1 9ed %A
¥ omed 2| ufd ol &1 AW s9d UdhTdfcdd sy § U B |

Output->&ad 4 BT A1 F-17 # 987 2 |

Name

SQL GROUP BY @isi—MySQL@T I8 Feflol 3= SN §9 Feflal &
ST §RT &8 Agayel R o daal 8 | GROUP BY@em & g1 fansdy
TH( column)am &l a1 Y B Joqd BT THEIAET ST AHhaT & | 3rfd
Fofl # foa W UEiee &1 S wE(GROUP)TTH & forg @=a & | GROUP
BY®S 4 33 T Ugige a1 UEged &1 dogal o e a1 ufdal &1 forg
T T B | 98T T AT ufdedl U dHg | SR |

GROUP BY®IT &1 g9 o= S8R0 gRT 991 9hd & | 39d forw
Studentefdd &1 o & | TG &1 71 Repred 2 |

Roll_No Name Age Address Class
1 Ajay 9 Jaipur 4th
2 Vijay 17 Kota 12th
10 Hari 11 Udaipur 7th
17 Shanker 13 Jaipur 8th
21 Om 21 Ajmer 12th
51 Mayank 15 Ajmer 9th
90 Anju 18 Ajmer 11th
53 Suman 12 Ajmer 10th
64 Kamal 10 Kota 4th
500 Komal 16 Udaipur 9th
700 Aryabhatt 11 Jaipur 7th
900 Bodhayan 13 Jodhpur 8th

Figure 5 Student table
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SEIE S R

FR—uAd Class® Ug drel BT &1 =T 918y |

MR BH I8 RN =1 YbR | feradl a1 alRem Taa a8 |
MySQL> SELECT Count(*) FROM Student

Output->

Count (*)
12

Fifd 9 Syntaxd ERT §d Ugd ddl BEI &I W& UG BE 3fid
Studentefdd # R BT &1 RETE Iuaes g | 98 99 @ § Ug+ a1l B B |
a1 I8 Syntax,Studentefdd # gt <ucq fba & | Sd! AT <1 [\e! URomy
% forg Count aggregate®wa®™ GROUP BY¥TI aarel &1 IUART &A1 Tgdl
2 | fa1Syntax F=g9aR 2 |

MySQL> SELECT Class, Count(Roll_No) FROM Student GROUP BY
Class;

Studentedd ¥ W g9 & 98 <A & aeStudenteldd {B 39 UBR ezl
Fifls GROUP BY @@t # ClassUgi®ie & gRT 998 91T oI X7 2| 37 U
FA Classaretl gfdaqdl T ¥9g H fawnf |

Output ->

Class Roll_No Age Name Address
11th 90 18 Anju Ajmer
12th 2 17 Vijay Kota
12th 21 21 Om Ajmer
10th 53 12 Suman Ajmer
9th 51 15 Mayank Ajmer
9th 500 16 Komal Udaipur
8th 17 13 Shanker Jaipur
8th 900 13 Bhodhayan Jodhpur
7th 10 11 Hari Udaipur
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7th 700 11 AryaBhatta Jaipur
4th 1 9 Ajay Jaipur
4th 64 10 Komal Kota

/9 column® gRIGROUPsART ordar g

Class

Count(Roll_No)

10th

1

11th

12th

9th

8th

7th

4th

[\SIE \S TN \S T (S I I \S)

Sacolumn™®  discalculation

Count, Avg, Max, Min 3nf& aggregate function® gRT f& ST |l 2| o1
59 &1 #Count ,aggregate HaR{ ®I 8 T gd cucd fomaiClass Ue w94
f& fou ovmar w2 @ifs SELECTaf § a1 & fheg 21 srauRoms
TR Ut B8R |

Class

Count(Roll_No)

10th

1

11th

12th

9th

8th

7th

4th

NN N[ [~

Are— fFASELECTafs1 # aggregate®a®™ & drex ol 1 Udieqes omd g1
GROUP BY@am @er<x A forgsr g | SMSELECTaest # Classugiele i

R 98 GROUP BYdeftol & ) 3mar 2|




Ea ngll p—

TRz~ IAClass® 9™ qarsd (FABClass) S g arel B & W@ 1 9
s B

Syntax:-

MySQL> SELECT Class, Count(Roll_No)FROM StudentGROUP BY
ClassHAVING Count(Roll_No)>1;

Output->
Class Count(Roll_No)
12th 2
9th 2
8th 2
7th 2
4th 2

T8l Relee % e GROUPY a8l cuaSELECTgd 2 @t Count1 9 ifdew
21 SQL¥ tw fadicued & forg @1 o ol g @ a1 =18l ug <@d & forg
WHERE®ATS &1 SUaT &*d 2| siafds GROUP BY dofflel & gRT 991 T
AEl § SURYT Tued & fog ord &l s (test)d RRITHAVING s SunT
axd & IWHERE®TS taaHAVINGT # 98 989 <R T |

SQLAHAVING@ast # sl M predicated @aR[GROUP BY@@i &

gRIGROUPTH @& deadhxd © | SHfelY $9a Hriaggregate®ar= ¥l IUANT &
HHd B |

e — R et =Kt FWHERE, HAVING, GROUP BY 3md ® df 999
TEdWHERES S #ar] g S9a a9 cued & fog od gof &rft 9
GROUP BY Tl & &R U& Vel 4 W IR H &® I &
fTHAVING®iS & & ¥ 59 @8l & f(reHAVINGaATS Adrersi-a
TEREAT I Fqg UROIM 3 ¥ 8¢ O & |
SQL RENAME 3mave — SQL# 39 a8 &I gawer ¢ fh gd el it Rerem
BT IR VEIge & AMded Fahd 2| s9@ folt SQLAAS Fefst & IuanRT 4
UPR I R 2 |
Old_relation/ attribute_name as new_name
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‘AS’ Fiet &1 STIMMSELECTT FROM<HT defiail § fham ST |adhdr 2 |

JQIeNT —
MySQL> SELECT Avg(Salary) AS AvSalary FROM Teacher;

AvSalary
14250.0000

JQIeN[ —

MySQL> SELECT Class, Count(Roll_No) AS totalFROM Student
GROUP BY Class;

Output->
Class total
10th 1
11th 1
12th 2
9th 2
8th 2
7th 2
4th 2

SQL JOIN:—SQL&JOINkeyword®T SUIRT &1 a7 &1 ¥ 31 <fded 9 ST
B A PR D FEIY BT B MW T Rl 1 3994 & IR R od 2|
3R Us ReleM amse e & dR R od & | SQLHA ar Reiwm SIJOINSRT & &g

dF(mechanisms)z |

o9 f& (1) Cartesian product mechanism (2) Inner join (3) Outer join
(left, right, full)

SR & uAF join type & fow taJoin condition ¥ & g8 BT T 3N
waJoin expression g9 gFI(join typesikJoin expression)d fa@x =il 2 [T
FAFROM @oiral # SYANT axd & JOIN®T w93 & forg &9 Studentefda W
5 waaClassefaa R 6 RS fasll &7 f 1 RS &1 oid B |
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Class_name CRoomNo CStrength
12th F-1 90
11th F-2 75
10th F-5 99
Oth S-21 110
8th S-10 70
7th F-10 85
6th F-17 65
Sth F-7 60
4th F-9 55
3th F-8 50
2th S-15 35
1th S-9 60

Studentydq Classefder & JOINTRT & forg v =iy foraa 2 |

MySQL> SELECT Roll_No, Class, CStrengthFROM Student AS St,
Classes AS S,WHERE St.Class=S.Class_name;

39 ®IRI HFROMaef #Student <fdat &1 RENAME@R &StgaaClass®!
Sféar = 7 | g7eMi Rereear Cartesian product &R 594 Stefda & &
TURT BISTIA & &R <ued 9 JOINERT | 31 urad Relerd # el <uesd il |

NI * N2 =12%12=144

TNl Stefdat & cueg &1 I 9 N2 Sefdd § cucd &) d=r 2 [F8f W

NN N

Refee Sfde & euew ura 8rf af WHERE@ TS &1 2t & qof &3 arel €1 86 |
OUTER JOIN e — 79 yoR & g 2|

(1) LEFT OUTER JOIN (2) RIGHT OUTER JOIN (3) FULL OUTER
JOIN

Outer Joins® @11 f+=join condition &1 IUANT HRT 2 |
1) Natural

252



2) ON (Predicate)
3) Using (A1,A2,....... An)

Left outer join 3ik ON Join condition:—Left join @ \#s™ & forg =1 a1

fdet o 2|
Classes
Class_name CRoomNo CStrength
12th F-11 90
9th S-21 110
7th F-10 85
4th F-9 55
Admission
Class_name Roll_No admission_date
12th 79 2000/7/15
9th 89 2010/8/13
6th 69 2012/7/21
5th 49 2013/7/03

Syntax:- Select Classes, Class_Name, Roll_No, CStrengthFrom Classes
Left Outer Join Admission on

Classes.class. Name=Admission.Class_Name

gl Rl &1 9M 39 VEIeqe & a1 forad € | 9aifds g #1991 &7 Vgiee
T 9 SaTaT Reterd # 2 o1 sraeedi( ambiguity )& §% &%7 & forg g fosan

gl
Output
Class_name Roll_No CStrength
12th 79 90
Oth 89 110
7th Null 85
4th Null 55
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Left Outer Join & RSee # gl Rete™ $Matching tuplesaenLeftaret
Rere(classes)®@unmatched tuples IulRerd g1 2 |

Right Outer JoinsiRon Join Condition:—

Syntax:

Classes Right Outer Join admission on
classes.Class_Name=Admission.Class_Name

Output

Class_Nam | CRoomN | CStengt | Class_Nam | Roll_N | Admission_dat
e 0 h e 0 e

12th F-11 90 12th 79 2000/7/15

9th S-12 110 9th 89 2010/8/13

Null Null Null 6th 69 2012/7/21

Null Null Null 5th 49 2013/7/03

Right Outer Join 3maver™ Left Outer Join & |AM &1 & | fg s Join
operation @& TRiT (right)sik aret Rele™ & unmatched tuples 1 3T 2 |

leftRered & Tdieged & folv dogd NullRwHi |

Full outer join 3R On condition:—

Syntax:

Classes full outer join admission on classes. Class_Name=
Admission.Class_Name

Class_Name | CRoomNo | CStrength | Class_Name | Roll_No | Admission_date
12th F-11 90 12th 79 2000/7/15

9th S-12 110 9th 89 2010/8/13

7th F-10 85 Null Null Null

4th F-9 55 Null Null Null

Null Null Null 6th 69 2012/7/21

Null Null Null Sth 49 2013/7/03

T8f qMi Rete™ Hunmatchedeued ¥ M | w1 § g¥R Ree™ dunmatched
et & forg Nullsmd |

254




Outer Join 3R Natural condition:—ar Rered &1 NaturalJoin®sd R 34
cyed ! Gl 39 Relerd SuRerd T wHH(common)UEiRIe & gRT UIad 8id
2 sfRcommongiecAresultRee s # To IR 31T & | 98 HH # §ad Ugel 31T & |

3qrexvl :—Classes Natural right outer join admission

Class_Name CRoomNo CStength | Roll_No | Admission_date
12th F-11 90 79 2000/7/15
9th S-12 110 89 2010/8/13
6th Null Null 69 2012/7/21
Sth Null Null 49 2013/7/03

31 outer join*l Natural condition3d & fog W 3 AR 89 U< a=
RENES

Inner join :—
S]IeX —

Classes inner Join Admission OnClasses.Class_ Name=
Admission.Class_Name;

Output->

Class_Name | CRoomNo | CStength | Class_Name | Roll_No | Admission_date
12th F-11 90 12th 79 2000/7/15

9th S-12 110 9th 89 2010/8/13

Inner join 3R natural condition:—
JETERT —

Classes Natural Inner-Join Admission

Output ->

Class_Name CRoomNo CStength Roll_No | Admission_date
12th F-11 90 79 2000/7/15

Oth S-12 110 89 2010/8/13

TEf Had U@ B VEIee <l Rele # 994 2| o Joinddd 39 €1 Vgiege &
ERT BT |
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Are:— Join condition USING+! Natural Join @& 94 & &dd joiningVgiee
USING#H (A1,A2,...An) 2 2| Wafd Naturald 9R ¥Eieqe it aFi Rererd
# g 99 € B 2| 78 Naturaldaq USING conditiondT &7 =R 2 |

SQL Sub queries— T& Sub queriess® UdR HISQLFRI 8Ril 2 S faddl
I WR & Wik Res(nested)gRll €1 9 fem@iSub queries e AT 37
Sub queries® ¥R “R<(nested)sl Wiz ISub queries ®  inner query
R N wEd ¥ A R ®N @ fiak Sub queriesgft €S9 Outerdy
(e FNT) PEd B |

SEUSUIES
Inner query

SELECT Roll_No

___— FROMSudent

Outer query WHERE Class IN (SELECT
Class_name

FROM Classes);

Sub queries® gRT & g U d&] Pl BRI B D (oY HHRIA ATURER
(=,>=,<= etc)3NT & ITINTH A ¢ |
el & fergTeacherefael &1 SUATT &_d |

SELECT Tname, SalaryFROM TeacherWHERE Salary= (SELECT
Max(Salary) FROM Teacher);

Output ->
Tname Salary
Hariom 40000

39 Teachera - garsd f=at Salary S¥iTeacherd! sfigaSalary & & |

SELECT Tname, SalaryFROM TeacherWHERE Salary< (SELECT
Avg(Salary) FROM Teacher);
Output ->
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Tname Salary
Radha krishnan 3000
Rajesh 5000
Lalaji 9000
FEwqet fag
o TCT 49 WAl fFA Srer 99 @ difvied oed & o 5w @
geord ¢ |
o ¥l SreT 99 H W @ =l 1 &1 STeT & |HE Pl STl 99 gacd
HEd T |

o TS @I — B 9 H t& a1 31fde flheew (attribute ) &1 VAT set
St fb 39 <fdd @ {6l o ufdd  srerar eded @I uniquely identify
FRAT 2|

o eI SERIET @ gARFaar wRa @ & gRT &1 S W © |

o R R IdS(SQL)RETHA VerolerT Taq Relvdd ddqad @

N o

BIHGIE BT STIRT BT B |

e AUTO_INCREMENT®! WrTfthes # dey bl Ub ¥ AN d@M & oy
forar <mar ¥

e GRANT ALL Privileges ON *.* TO ‘new_user @ ‘localhost’;

Tgfasterisk (*) SEEE 7 A B gamr €1 T FAUS IR Piread,
edit,execute 3R T JATRIFT HIAgHA] A STeed AR A & forw
<l B |

¢ GROUPBY® # 34 T Udiee a1 UEeed &1 dgsl o1 ewrd a1
ufdaal & fo v w9 © 99T et a7 ufdadl e A § SmT |

e SQL# g1 Rered ®IJOINGRA & &3 d3( mechanisms)z o9 & 1)
Cartesian product mechanism (2) Inner join (3) Outer join (left,
right, full) |
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gt ue

TR G-

R 1.

IR 2.

IR 3.

U= 4.

YR 5.

S 7w SQL ws & &2

(31) Select @) From (&) where () condition
SQL @1 gof w9 &

(1) Structure Question language (d) syntax question language

(@) Structure query language (@) Structure question language
DDL & fou @ |
(@1) Ser SfhereE ofvdut (@) Sgd ST oI

(@) Se1 g ofasl (2) 399 W BrS e

Count() ® T®

@) R o (@) wiRag® warT (W) < (=) #oge et
Like 3ffrver & forg SwanT faar omam 2, Sy

(#) Concatenating strings () count string character

(9) string matching (<) all

SAfCTTYRTHAD T

R 1.

IR 2.

IR 3.

IR 4.

IR 5.

IR 6.

IR 7.

SQL @1 &?

amr SQL from clause §RT &7 \HSI &I7

SQL select clause & #ga T 87

SQL & &R &1 M T |

arfgeia 3iiR wrrfies qremeli & di aam iR 8°?
STIeY instances.®l IR BRI |

g9 SQL # order by clause T SUINT A &R 2|

258



e 8. SQL % NULL @1 87

UeT 9. 3MMY aggregate HaR §RT FIT FHKI &f ?

ge110. 89 SQL grant®HIS &1 ITINT &f B 2 |

AYRIETD YT:
we 1. SQL @7 garel Hamr a1 87

g 2. faf=r DML&wws @1 € 99 & oy syntaxes € |

T 3. BRA key @1 27 89 fhdl <fda # ta BRA key &9 99 2 1°

ged 4. SQL & group by clause &1 STANTSETERVT BgRT AHASTISI |

geq 5. Cartesian join 3R natural join @1 3R 2 |

IBCRIRCAR EaF

we 1. SQL joins, Sfdeq & SUYth STERVN oiF & ATl FHSISAT |

U 2. aggregate HaRld R 87 89 aggregate Hae BT IUANT D Bx?
AP BT Y IaTERT < |

g 3. f&Hl tewar SQL Fa%1 # where, group by iR having clause & STamT
B ARAT, BN ? Th SUGh IAET < |

ue 4. g Y 1 @HT R AR a¥ |
students(Roll_no, Sname, age, phone, address, class)
Classes(Class_name, CRoomNo, CStrength)
3R 91 & forg ®rg SQL Ricad ford |
1) T FdaR F-12 # 99 s5diclass & B3 &1 A &1 Udl g |
2) SR H 8 dTel 1041 Be & BTH BT AT BT T g |

ge 5. IU FaRIot (Sub queries) RT USRI FIT ATd 27 I FaRIST T STATN
gl € | 9e comparison ¥ U Y BT SUTNT AT |
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O 10 § SLAVANS] SN 3 3

SR 4: § SR 5 9
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SEMY 15

PL/SQL & 3R fd=g

PL/SQL @1 31} UIfioiRel olvdsl & Tadee™ 9 & | s9a #gwqel fag SQL W
emRd B sHdT AT aiRea &7l 3 fhar 81 O s9a UdeIH @R
TR & oy N Sae <9 7 |

R PL/SQL < —

g8 gwa: SQL iR PL/SQL wewew ¥ fAda) a°ar g1 PL/SQL v #
W gHT STANT BT B |

PL/SQL & &= 1T -—

gryorr (Declaration) T (R o= )

@Rl (Execution) |17 ( SRadT )

srgare Heamerd (Exception Handling) (3R Ffe ) wir (R o )

PL/SQL Declaration T — Ts &1 I8 90T o f& R To0 2
DECLARE"™ & keywordsl f omRferd 8 & g% 81T 2| 39 @S & e
constants, records, variables 3IR cursors @I EIffd ®RAT T SWIGd T
frarmet oeg (eRTEles} ) Execution 9RT # 3ffdsl &1 W) o)A & ol SUIRT
# ol 99 8| wiweles} (constants, variable 3R records) 3ffdsi &7 R
I HURT BRI [HR W 39 @ # g fhr 1y €

Execution 4T

PL/SQL (block) @1 a® w7 aRfard keywordBEGIN iR END ¥ g% aiR
311 8ral & | Execution T {6l &1 ®1 Iheaagds qof &1 & ford a8f Siadl
ART ® S8l U &l aed forar Srar g | wumfedconstructs Loops, derd dwerd
3k SQL w1 Execution W & 91T |

Exception 41T

PL/SQL s &1 Jg 91T ol f& ik &4 2 amRféa keyword EXCEPTION
A YE Bl 2| R A Fedl & Harem # Sy § arn S €
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s @ g9ae (Structure of PL/SQL Block)—
DECLARE

Variable declaration

BEGIN

Program Execution
Exception

Exception handling
END;
areRer PL/SQL g &1 @s(block) ST 7 ¥RA * 2eg &l YaRid ol 2|
SQL> set serveroutput on
1 SQL> begin
2 dbms_output.put_line (BHARAT');
3 end;
4/
BHARAT
PL/SQL procedure A%edyad AT §5 |

PL/SQL 9™ & §© dscqUl fdg 39 YR ¢ |

e PL/SQL urmm @s (block) &1 wiT keyword Begin 9 g% 11 & @
keyword END ¥ wAra fear omar 81 o f& PL/SQL @S @1
executable W1 HgaATar B |

e PL/SQL U™ ws doHl & fedr 991 B | UAd HoF AHIdbra () A
FA BT 2 |

e PL/SQLYNM Ws & 3 § BRAs wid (/) oW oar g1 o &
PL/SQL & @ -—PL/SQL &< & |8 ¥ 9 oK g |
PL/SQL @e @ g9mac —PL/SQL #, UM & W Udh gk & A1 ford o
AHd & O AR @8d | IS WS AU BRI B BIC AT 9 A’ D ORI

IRer) Biar 71 PL/SQL @ seHd #§ wufed fad o 21 &R g SuanT #
A AR ST 2
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98adR Ue¥E —PL/SQL S99 U @l s SQL @oHl &1 Th We B ke
FaTferd &Rl & | S 980 UM 3R H eds traffic & o SoRer 2

ggfaavor (Procedural) wmeT @1 &#ar :—PL/SQL &1 $iR wrfadermely s &g

o

%8 procedural language d=Igde &1 IUIRT Bl € o (if else) 3R (BRew)

PL/SQL @ gesd i—
o Bleexd Jifhel @I SRR WU W FURd x4 @ ford g <d g1 o b

PL/SQL @€ & execution & SR TWHR &= & foIw SUAW by o 2|
IRTTeT B 3R Rered PL/SQL wgiestd ¢ |

PL/SQL & welcex™ i—

O Bleed @l A iR (datatype ) & aftfq fasar Sirar € @ afRumer S9 sifdst
R R A 2 S BF GUfed B § $9 ks @ bR ( datatype ) S wrd
Blosxd @I aftfa &ra & fmfoRad & |

Number (n,m) , Char (n) , Varchar2 (n) , Date , Long , Long raw, Raw,
Blob, Clob, Nclob and Bfile.

PL/SQL aRTged — J 91 9 gesxd 8 O Jogd & |UfRd axd 8 o
PL/SQL @s & IR ggell o Al 2 |

IRTTT 31 Mffd(declare) = o AERY Riew —
variable_name datatype [NOT NULL := value |;

variable_name is the name of the variable.seersu g8t v sfaa PL/SQL
sreresy 81 NOT NULL aRusa @ forr U iR STeel arean § [Value wd
Ehice I W1 U@ IR Tl AT & Slel IR 3U IRITAd Bl SRS
PRI T UAP aIRIGAT DI GO U 3T a1dd & O fb AHiidiad o AT
BT § STRNUd: Afe 3MY Ud fRreTd &l Iaw dd- ufed ®edAT dsd ©§ ol
IRITA YA H AR |

DECLARE

salary_variable number (6);
“salary_variable” & aR¥qe & fraa datatype R € 3R fSqat 6 g €|

59 H dR¥ge &1 @kt NOT NULL @ fear ordr 21 S8 dRIdd &r
initialize #% 99 ¥ =T &1 e Srar 21
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o o aN

SaeRva: HfIRad SeReY o IRIEd & =vem &Rar g o9H ¥ v NOT
NULL 2|

DECLARE

salary_variable number(4);

address varchar2(10) NOT NULL := “ajmer”;

B3 W IRIge 3T Value PL/SQL @s & execution 3R exception 1T #
95 Wadl & Sidfd dRIger™ @ Value HA: 1 ISR | f&ar 1 &1 |

g 79 A dR W R (@QRTeed) B g g o) A © | e Rt B
variable_name:= value;

TEed & W9 ¥ WY dR ) 99 aR¥eew & forr SELECT.. INTO a3
IS PR Fhd 8 | Forad Rt g1

SELECT Column_name INTO variable_name FROM table_name [where
condition];

STERVT — fHfRad U ue Rt &7 salary UG -9 qadrar g | et Rerd &
™ radhakrishnan” 21
DECLARE
salary_var number(6);
tname_var char(15) = “radhakrishnan’;
BEGIN
SELECT salary
INTO salary_var
FROM teacher
WHERE tname = tname_var;
dbms_output.put_line(salary_var);
dbms_output.put_line("The teacher '
| | tname_var || 'has salary ' || salary_var);
END;
/
feaoft (— SWad UM & o # Bikas Wi (/) PL/SQL @€ & AR[&RYT I
TR wxar 2|
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PL/SQL &fc< —

afe PL/SQL @s # wgad Value ©@ 9mH ¥ uRafda = 8 d 39 g &I
Value ®f=ac< Hgamr ¢ |

IEIEROT — Ife U YN ST U R1efd &1 da= 10 URied 9e7 < 39 39 ¥
9™ T ReR HAidd BT @R Fad © | el IR Ife R & 999 4 gfg
FHE TS a1 99 ReR o 1 uRafda &1 9 deg wifid erft o & fRide sS4
UfshaT | el | el MY &I R U # Value deT US|

foedl dfac a1 ReR qoaies &1 =von

name_constant CONSTANT datatype =VALUE;

name_constant J&Id: di<Ic< HT 9 8 Sl & IRITA 9 & & 9949 © |

constant ( reserved word) & g fHAT W1 ReR d&g &I €INOT & SUANT
o ST B 1

VALUE- 38 98 g a1 4gidd § Sl °9Ifvd 8 W9 Bl ff divic< &l
e Sirar 8| s9a eI MY Hedid el aR Whd ¢ |

ISRV — increase_salary &1 €90 2] , fr=iferRad uRmT oy fora wad 7 |
DECLARE

increase_salary CONSTANT number (4) := 10;

feuofl — =Y & WY BT BT Hedie AYIH ¥ | T A& BRA W YR
@ execution # error &7 g1 W4T 2 |

PL/SQL SET Serveroutput ON :—

"SET Serveroutput ON"&wnm PL/SQL % &< 9 yd fogw =i

IPL/SQL 9™ @1 execution 3iRédl $o9 H BIAT 8, o R IATSSYS BT
T IR YERIT B o DI MMaIHaT ISl 2 3= uRvMH ueRia 8l grm|

SQL>HeR 31Scye & IUANT Bl AHS & o7 89 Y S&IERVN ol o | U Bl

Ugell g WaR 3MMSCYS Bl Yo Bl © | Teuean] IRITART R PiAc< BT JoiH

BIAT § | @ gleex aftfd &x= & uearq dbms_output.put_line A& fder &1
SR 9ffd IRTFS & A @ B9 ¥G BT 7 |

SEU4

SQL> set serveroutput on

SQL> DECLARE
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Sno number(4) NOT NULL :=3

Sname varchar2(14) := 'Hari’;

Sclass CONSTANT varchar2(10) :='9th’;
BEGIN

dbms_output.put_line('Declared Value:');

dbms_output.put_line(' Student Number: ' Il Sno Il ' Student Name:
"Il Sname);

dbms_output.put_line(‘Constant Declared:');
dbms_output.put_line(' student Class : ' Il Sclass);
END;
/

gRomH yelRid &1 & e "set serveroutput on" FHE G ®H AR[HRI
TS 2 |

Declared Value:

Student Number: 3 Student Name: Hari

Constant Declared:

student Class: 9th

PL/SQL% fa#ag(Conditional) arag :—

foroaag IRl @ bR g Yo e UaR 2

IF THEN ELSE a0 :— 9 UsR & 9/l 4 99 araRen agaa a1 TRUE

B 81 99 1 a1/ @1 execution BIAT &, 2 I190 HI BIS AT ST & R o9
srawerr FALSE &t ©1 @@ 1 9191 BI$ & 2 a1a &7 execution 8T 2 |

qreg 3T (Syntaxes)
1)

IF condition

THEN

statement 1;

ELSE
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statement 2;
END IF;

2)

IF condition 1

THEN

statement 1;

statement 2;

ELSIF condtion2 THEN
statement 3;

ELSE

statement 4;

END IF

PL/SQL # Iterative aTel aTdd i—

59 g9 & 9 a1 arRli #T execution UF A 31f¥H IR FRAT @Aed © Al 84
geRIgfa I3 are (iterativecontrol statements) &7 START &4 & [PL/SQL
#H dRE & U B ?

U B PR TG 9T 59 UPR ©

o LRI o[
® TIEA U
® R M
|ERT o[¥ I =T —
LOOP
Statements;
EXIT;
{or EXIT WHEN condition; }

END LOOP;
AR U BT SUANT HRd THI HB HedYUl g UR & <4 |
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o LI U B YU W ¥ YT IRITeH &1 Hedifehd( initialize ) & |
e U & NIaR INITA & Hed H TATHI TR HAT AMRY |

o I U ¥ 9rER Mo are @ EXIT WHEN @ fer | afe EXIT,
WHEN & @1y 981 forar Siar € dF U &7 execution ®adl U IR BT

g
gl ¥ (While Loop) —

While Loop & “idk fod ¥R amadl &1 executiondd T& BT 8 W d®
conditiontrue | 3aRAT H AP YD IR Td ¥ doldl & & AT BT o |
3R W9 d& BT ¥ Wi & conditionfalse & Bl €1

While Loop <@ &T S®IRYT e —
WHILE <condition>

LOOP statements;

END LOOP;

®R oW (FOR LOOP) —

FOR LOOP & iR arii &7 a9 dd execution BT 8 914 T& o # fored
& g8 T B O | U BT g URMMe | efaH d@ (integer values
given)erdr ¥ | B & b # Udd IR U A & gfg & Alaq 2| sfvm
oI W U R HIeeR U o qre Fdel Srar 2|

BR U ST AR Read —
FOR counter IN from....to
LOOP statements;
END LOOP;
e From - Start integer value.
e to - End integer value.

BR U & execution & ol B Tyl SU™ —

o HII<x INII IO Te H T =T fhar Sar 21 96U WS b 9N
YT AT SIS § |

o FHITX INIGA 1 & W incremented & IFELIH g HIA DI STxd
REEY
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e EXIT WHEN dar@ iR EXIT 9@ %R U & “ak ST H o’ S
Ahd & IR I8 IFfud 2

PL/SQL &R i—

S oM fFE SQL arad &1 AERel BT & Uh Rl work area WIS
memory ¥ 9T & | [ SR B8 Sl 2 | 3ifds] $I Ufdadl vd Holde a1 4
T e HeR B 2

Ig R drd &7 97 3fips) B GURT BT & S SRy I T8 fhd 9 2 |
PIR TP I SATE] Ufdadl R FRIE0 I AHhaT 8| WReg UP 99g H U Ufdd &
g fhares ¥9a | a1 9N ufdoEl @1 @ R R SR @1 FREEe g @

foramelel (active set) g ®HEarTd B |
PL/SQL # &R & &R — PL/SQL # &¥R <1 Y&R & 8d & |

sfafifga (Implicit)dER — I8 98el A 99 814 € o9 fodl DML arqg o
INSERT, UPDATE, 3k DELETE &1 AT DR fopar <irar 21 fod SELECT
IR S Bl Th Ufdd TRV ey 3dT € @ ford ff ek SUIT § o 8 |

Treifed (Explicit)&eR — g9 fafo S8 ® o9 3mg g SELETE ara
P ARSIV BT & Ud I ai YR W@y & ufdadi(more than one) UaRid
FRAT B A1 TR U8 HIR UH W ST aF AUfRd FRAT & WG U 9Hd | Th
B d27 &7 fharad ¥9a 21 N 9@ Brei= (current) Ufdd w1 Sar 21 ST9
N BIg T ufad el ¥ | 9 qRT Gfad adwe Rerfa & erTelt Rerfay # o Sl
2| oidfifRa vd areI=fRa HER @1 s yomell (functionality) T 9 &l 2 |
g forara e 2

Jfafifed ¥R @ SaEw —DML are@ W& INSERT,DELETE,UPDATE
td SELECT & oaxv & ford ofafifed weik SN # & ot 2 |

safifed ¥R & ®B YU (attributes)e 1 DML &1 Fared b
(operations)®  Refd gad 21 I T %BFOUND, %NOTFOUND,
%ROWCOUNT, 3R %ISOPEN &z |

IeewviINSERT, UPDATE, 3k DELETE aradl & @raxvl & 907 deR &
Tor B F 9Ad 2 5 39 aradl Hrufaaa IR uMTa go 2 &iR faae dfadat wrfad
8¢ 299 @1 SELECT... INTO a/a9 &1 JR[&Rer 8rar & dr Sfafifed &ex 3
T e & ol Suanfl € b e 1 ufdd SwRied areg & gIRT UeiRid g% © AT
&1 [@afe ®rg dfed 78 g g 2dPL/SQL error <@ & |
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%FOUND o — uy uRers TRUE &rm afe DML @@ o
INSERT,UPDATE, DELETE 3iR SELECT... INTO &4 & &4 Ud Ufdd &1
Hared o 2| uRemm FALSE @ s/gfad 8 afs Swied ot & gRT Ua Y
Ufdd &1 Hdrer T8 B 2 |

%NOTFOUND 791 :— uRvim 39 a1 srgfad 8rm afle DML are o
INSERT, UPDATE, DELETE 3iR SELECT... INTO &5 & &% & Ufdd &1
TaTed B | e SWIad Jrl 9 e W Ufdd &1 Fared 9 8 Ut gRemE
Sferd 7 AT BT |

%ROWCOUNT or—uRoms wawy 89 941 dfaaqal o dwer <ar 2 e
Hares INSERT,DELETE , UPDATE vd SELECT @& §RT g3 & |

IeTeRvr: fdaR #X b ve PL/SQL w@s Sl sfafifed &¥R & ol &1 SUANT
Fxar 2 o & a2

DECLARE rows_var number(7);
BEGIN
UPDATE Teacher
SET salary = salary + 100;
IF SQL%NOTFOUND THEN
dbms_output.put_line(' salaries not updated');
ELSIF SQL%FOUND THEN
rows_var := SQL%2ROWCOUNT;
dbms_output.put_line('Salaries for ' || rows_var || 'teachers are
updated');
END IF;
END;

SWiad PL/SQL @s # &R W& caa # SuRerd Wl Rl @& a9 &
UPDATE f&ar r 21 afe fo fRere &1 999 UPDATE  <1€1 &rar &1 oF &
Ffe 89 & I fAear 21 o f& ' salaries not updated' 2| s B A=
fierar € f& 'Salaries for 100 teachers are updated' afe ‘Teacher’ <aa #
100 Ufdcat 2|
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Explicit %R —Explicit %X &1 aviw PL/SQL &< @& ®wom 97 # faan
Srar & sael el 99 SELECT are & dew # fobar Sfrar & St aRemd sy
TS ¥ e Ufeadl UsRid ol & $UR DI SR SUHR M & Adhd © |

HER P FH0T & o AR =T —

CURSOR cursor_name IS select_statement;

® cursor_name — HER BT ATH

e select_statement —Y& Welde query S U I1 U o M ufdadl
gafRid |

Explicit IR & STIMT Tg fag —
o HIYOT 1T # HIR Pl AT BV |
e Execution 9T # %R &7 Afhd (OPEN )& |
e Execution 9T # PL/SQL IR¥ged a1 d2dl § $ux A ffdbs o |
e PL/SQL s f& ¥9Iftd | gl &k &l pa (CLOSE) & |

Hufed s ggfa (Stored Procedures)— amifya PL/SQL @s it &
I s W dfe Fl @ fhurew @) Wufgd Procedures I ARIROT
Procedures @earar €1 Procedures # U% 88X 9 dfS! 8@T 8| @l gex A
Procedures &7 719 3R IRMeR a1 IRIged &1 4 &Iar € o f& Procedures
P 9 By O 7 | 91T § U declaration WRT execution WRT Td exception
9T BT 81 S demRer PL/SQL ©s & W9H &1 81 W] Uh 9§ e R
ST # @ 29 Procedures &1 Fifdd fdar Sr 21

Procedures ¥ tREley &1 U9 AT —d9 bR ¥ IR @1 Procedures
U B Ghd © |

e [N-parameters

e OUT-parameters
e IN OUT-parameters
Procedures & fhara+ 8q AR =T —

CREATE [OR REPLACE] PROCEDURE proce_name [parameter list]
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IS
Declaration section
BEGIN
Execution section
EXCEPTION
Exception section
END;
IS :Procedures @ dfSl & uR™ & fafe<a &=ar & vd PL/SQL & =9om 91T
@ wAF & €1 IS vd BEGIN & #ey forar gam w1 € |90 91T HgaTdl € |

ST AT 9S ded [ | # forar wrm 21 IR ol g 21 89 CREATE =
REPLACE &I t& |/ T Wgad &x 19 §9F 99 9 Big AR Procedures =
21 a1 eiRkac # St Procedures € addM ®I$ 9 dacll oIl |

JareNvd — feefeRad Serevyr e Procedures f5/&@r =9 ‘student_info’ 2

%1 fAfor FRar 21 vd 39 Procedures &1 @i faenfal & gEEg USH dRAl
=

1> CREATE OR REPLACE PROCEDURE student_info
2> 1S

3> CURSOR stu_cur IS

4> SELECT roll_no, Sname, age FROM Student;

5> stu_rec stu_cur%rowtype;

6> BEGIN

7> FOR stu_recin 1..7

8> LOOP

9> dbms_output.put_line(stu_cur.Roll_no Il ' llstu_cur.Sname
10> Il " llstu_cur.age);

11> END LOOP;

12>END;

13>/
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g 31 UaR ¥ Procedure &1 &R 3R HHd © |
(1) SQL prompt ¥

EXECUTE [or EXEC] procedure_name;

(2) 388 Procedure & 3r<id —Procedure & w1 ¥
procedure_name;

PL/SQL®ERE — ug Us axe & =mifea PL/SQL Block & it f&
Procedure @ ¥4 & 2| B U Procedure ¥ Ts s 3<R IE = &

B H Aed Ue d9 faar St @ R Procedure § I8 B Wl Hhar g iR Tl
|

B DI FRIROT AT —
CREATE [OR REPLACE] FUNCTION func_name [parameters list]
RETURN return_datatype;
IS
Declaration_part
BEGIN
Execution_part
Return return_variable;
EXCEPTION
exception_part
Return return_variable;
END;
e Return Type &< arell w17 ufshar & REF ey & aftfa a=ar g1 R

STl <3y Hi Al SUYFd SISl <ISY & Wehdl & | 9 varchar, number
etc..

e Execution 91T Td exception 9FT e # I el <8y &1 & A4
qIoNT < B

SN — B9 U Hae= &l =H0T axd & et 9™ "student_info_func' 2|
1> CREATE OR REPLACE FUNCTION student_info_func

273



2> RETURN VARCHAR(10);

3> 1S

5> stu_name VARCHAR(20);

6> BEGIN

7> SELECT Sname INTO stu_name

8>  FROM student WHERE Roll_no ="'58";

9>  RETURN stu_name;

10> END;

11>/

SR I&ERV H a1 ‘Sname’ U fHd @ orgdHie 58 © IR SR
‘stu_name’ IRIgT # Fufed fhar| ufhar @& RET <=2u &1 9drk VARCHAR
g e =9 2 TR dfdd ¥ #1 T8 81 90 % ‘stu_name’ Ufdd THER 9
HURU wwy el 2 | s sifes &1 vk VARCHAR 2|

Executing Baer —
. Fifh B IRUIMH WHY Y A <l 2| I8 RIS BT A1 T B |
student_name := student_info_ func;

gfe ‘student_name’ & 3fidpsi &1 R VARCHAR & o g9 faemeft
BT A B B RS TEY BT 50 AU FUfed ) Fhd ¢ |

° SELECT ard1 & U 373 &I ai8
SELECT student_info_func FROM student;
° PL/SQL & %o aredl 4

dbms_output.put_line(student_info_func);
Ig ufed Bae g1 RET A9 &7 yefRid axell 2|

Exception Handling -

PL/SQL @ uws gfaem g € f% ag PL/SQL @e # amy Exceptions &
Handling @=ar @ {51 Exception Handling %81 &1 &1 Exception
Handling &7 SUaRT R &9 909 UM AT $HI$ & offd IR qHd 2 |
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59 @1 @is Exception a1 g1 Exception & &R @ ARAT & Th
messages U<l faar i g | PL/SQLExceptionmessages @ 9 9T 84 2 |

1) Type of Exception
2) An Error Code
3) A message

Exception Handling & I8 fiR=d g f& PL/SQL TS THhUed THRAT HT BRI
& g1 B |

TS HATAT bl AT

Exception 4T &1 AR &1 -—

DECLARE

Declaration part
BEGIN

Exception part
EXCEPTION
WHEN exceplname THEN

Error handling statements
WHEN excep2name THEN

Error handling statements
WHEN Others THEN

Error handling statements
END;
Exception s % PL/SQL 3@ —
19 & B Exception o17dT & | SUgad  exception handler &1 @<t @1 Sl
2| SRRV IWET H Al 'exceplname ' Exception 3mar g ar Exception
Handling == ford) ufdq & /gy 811 & | dTase 39 I8 69d 81 © (P Pl
P S & IRE IR FeAT b1 Aidbed 8 Fd | 'WHEN Others' Exceptions
@ yam 99 Exceptions Handling & fou fear SR e explicitly
handling ¥¥9 7 8| @ad Ueh Uale U T H G99 © AR F& & FaeT b
arg f=or Execution 9T &1 arfoss =& feam i 2|
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DELCARE

Declaration part
BEGIN
DECLARE
Declaration part
BEGIN
Execution part
EXCEPTION

Exception part

END;
EXCEPTION

Exception part
END;
Ife SWIad Iarery § *ee PL/SQL @e 8 ud afe Exception 3ifdRe @s 4
8l I 99 Exceptions &1 aror PL/SQL & 3ifdRe @€ & Exceptions @€
# B =ifed ergen frEe entel PL/SQL @€ @& Exceptions @€ &1 < faar
ST 2 |

Exception & UK —f9 ysR & Exceptions & 2 |
(1) Named System Exceptions

(2) Unnamed System Exceptions

(3) User-defined Exceptions

Named System Exceptions

3 & Exceptionsautomatically siR@®a gRT fafed fd o & afe @i uwm
RDBMS @& 7% @1 ureT 981 &xal © 3R §B V4 3Uaie IR—aR e s
2| 91 & gd affa ga siRea # AMifed 8l & a1 U4 Juare AHifdbd 3 varg
HEAM ¢ |

waex -~ NO_DATA_FOUND and ZERO_DIVIDENamed System
Exceptions 2 |
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Named System Exceptions
(1) areafafed (explicitly) enfya =&t &xr 2 |

(2) siaffza(implicitly) w9 & SUA 8T 8 59 &1 3 &1 gd aftfa Ffeal
Il 2 |

(3) Exceptions Handling ©&9 # AMg w19 & gdTel & fafed fod o 2

IR —fdarR s afe NO_DATA_FOUND Exceptions f&dl @riugfa
# s grar 21 89 Exceptions Handling =g fr=iifed @rs fora wad 2|

BEGIN

Execution part
EXCEPTION
WHEN NO_DATA_FOUND THEN
dbms_output.put_line (' Using SELECT...INTO did not get any row.');
END;
Unnamed System Exceptions

ar WR @3 Exception @ fod oiea & ™w & W =8 far o 2
Unnamed System Exceptions @sai 21 3 Exceptions Fafi@ wu 4
STd TEl B € 39 Exceptions & W Udh U iR UH A< BT © |

Unnamed System Exceptions 31 &R 3 g1 € |
(1) WHEN OTHERS Exception handler &1 SuarT &= a1

(2) Exception ®1s &1 =M <X named System Exceptions &1 @8 IuamT
#x | EXCEPTION_INIT vs gafeiRa Oracle e War SUdNT oR 89 Y™
ama Exception & 919 < Wad 2|

e Unnamed System Exceptions &I STINT &xd G99 B &9 &7
a7 g 39 UaR 2|

e I afifRd U & WG BT E |

o T & 1Y Haled 9 W @ Rafd # ¥ Iaffka wu o Faifera g
gl

e Exceptions & dEIMfed wI ¥ Haled g SAdl  =NUT
PragmaEXCEPTION_INIT

277



e & ST ¥ B Td HAeW SUANwdr aftfd Exceptiond 1 &
Exception ¥ # 87 =12y |

EXCEPTION_INIT &1 S9arT &<d ¢ Unnamed System Exceptions &1
YO B¢ AR 5T —

DECLARE

excep_name EXCEPTION;

PRAGMA

EXCEPTION_INIT (excep_name, Err_code);

BEGIN

Execution part

EXCEPTION

WHEN excep_name THEN
handle the exception

END;

User-defined Exceptions

System Exceptions & ar@rar 9 99 Exceptions @ S @@@ids Fram w
JERT & & degFfed wU ¥ afid &R Adhd ol 3R g user-defined
exceptions @ed © | user-defined exceptions & SN Bg §&=4 fog —

o DI ENVUN qTEAHiRd ©d ¥ S fbar Sird |
o user-defined exceptions & =¥ &I gaTall <d §U exception Te H
Hare far omd |

g —PL/SQL @€ @ Wxa=m & Ser Suwarm DML arqg o Insert,
Delete, Update & Scdd difefdl @R execution & F#I fHar Sram g1 I8
automatically wgad &1 & W@ SWRiad DML @@l &1 execution BT & |

ey SR & 9 39 2
(1) fefT g9 — TR & execution & for SaE<y
(2) @t ( Condition ) — 7R execution & for o &1 4T BFT ST 2 |
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(3) wfafafr ( Action ) — SR & execution & F#g "fed Tfafafdy &1 <Ry
SR & == —

CREATE [OR REPLACE ] TRIGGER name_of_trigger

{BEFORE | AFTER | INSTEAD OF }

{INSERT [OR] | UPDATE [OR] | DELETE}

[OF name_of_col]

ON table_name
[REFERENCING OLD AS O NEW AS N]
[FOR EACH ROW]
WHEN (condition)
BEGIN

--- sql statements --

END;

féTR Syntax:

CREATE [OR REPLACE ] TRIGGER name_of_trigger — In
PL/SQL # R e M f&ar &1 & ol gg ar iR f§R <
IR # 2 BT MAWZS T & $9 Tl Bl ITANT BT © |
{BEFORE | AFTER | INSTEAD OF } 98 daita gofar g 8 a&r
ST o a9y far ST @nfed Serervra: <fdd @ UPDATE & ugel
3R ggarq INSTEAD OF &1 SwanT view & w9d fdR & fafr &
ford foar S 2 IBefore @i after &1 SuanT oo & v fgR fmior 4
& far S wdar € |

{INSERT [OR] | UPDATE [OR] | DELETE} 38 @&t fgaRe @l
el (event ) &I qardl | UH A 31fd ETRT @1 gedrRt & ya A
W @ Rfy # geaRl &1 gued a=+ 2g keyword &1 ISTINT BT 7|
IR SR & "R & 9y TR &1 ST BT § |

[OF name_of_col] a8 @@t UPDATE SR & @11 SUdnT § o n
ST B US R WM P 9o R Al @18 "o ff Bkl 7 ar uw
FATSl STINT fbar SIrem 2|
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e [ON table name] I8 @ifs 2fdel &1 919 TG &Rl & | A1 R 2fea
&1 g8 view e 11 fETR Sy Tar 2|

e [REFERENCING OLD AS O NEW AS N] 9 @@fsl &1 SUART S
STer gRafdd &1 @1 & R 3R AU 99 $1 Hafid & & fofg SuanT
fvar e ® IfSwfee wU ¥, Mg AP @7 old-column_name or :new-
column_name & %Y # G fhar wrar 2 1 Fefifd OLD or NEW =4t
® user-defined =™ ¥ uRaffd @) d&d 81 R AW qeaf
Finserting & A Ieolgd Tl fHI ST |dhd IR T A9 TAl b
delete R 9T Fife ar 3fRda § =2 BT B

e [FOR EACH ROW] $9&T SUANT I8 g™ # fbar rar € & fGR &
STIRT 519 U Ufdd ywifad &1 a9 far sira a1 81 (i.e. a Row Level

Trigger)ar fBR ®act Uh IR 9 A4 W@ ¥ SQL a1 &1 execution
& |

e WHEN ( <M ) ¥8 dad Ufdd ofaa R & fod Sugaa 81 fgwR
I dfecal & ford gercr © S <1 83wt Bl O HRal ¢ |

JEERY — s classes Aca yRafda g 2| gwferd students & class &
sfIBT &1 FAUfRd HRAT AT F B |

PL/SQL Trigger & 9&R —
T PR & TR § O gEe: 99 WR W SR ¥ WiEl fPTR &7 SunnT g 2|

(1) 3 saa R —9 u& A MR ufasdt gerl a1 update @ SRl ® dr
9 Ud "e R B 2

(2) Wene wad §R — y% SQL 919 & execution =g Udh AT TR Bl
gl

PL/SQL f&® execution Hierarchy — w9 'R Suamr # amar €1
fFrfeRaa gl ITART H @l oIl 2 |

(1) ¥e¥ ugel w19 BEFORE aray fgwR SuanT far S 2
(2) 89 91¢ w1 BEFORE ¥ o9t fgTR SUamT 7 arrar 2|
3) Sua 91¢ o9 AFTER 3 @i9et f8R S9anr # aar 21 a8 se-m BEFORE
3R AFTER < dldct f8'R & #eg areexic 2l 2|
(4) wex1 o § AFTER e g SudiT # 3rrr g |
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gA student table & ford BEFORE 3R AFTER e 3iR 3 oldgal f8R &1
ot o B

FEwqe fig

PL/SQL & & R : ©IY0T YR, SRR ¥R 3R 3udre HaTeld W1
B T

"SET Serveroutput ON" &#em PL/SQL g% &=+ & gd fer@mr =nfed |

afe EXIT, WHEN @& wrer 981 fofam Sirar 8 @7 o &1 execution dda
T gR BT 8 |

FIR TH ATl dfaddl W RE @ wad 71 R U 9 A U
ufdd @1 & frarad W ¥ a1 W ufdda a1 R R R OaRR @
foi=oT Bar 7 farefiar (active set) Hg waEadm 2 |

B Td Procedure ¥ U% ] 3R Ig § fb HRME H Wd Uh AN
fear Siram @ R Procedure ¥ I8 8 ) Ihdr g iR T8 o1

foTR automatically vgad 811 8 <[@ DML @&l &1 execution gl
gl
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rgraTed ue

TRIFTS U
geq 1. 5 U PL/SQL@T fawm =&l ®
@) Declare  (@)BEGIN (|) Start () End

7o 2. PL/SQL gRT R 1 &
@n) IBM @ ORACLE (&) Microsoft () 399 9 ®igel

U 3. e BT IIT BN ol select HAT & AT SUIRT {HaAT ST =RV |

@) Goto @) Into (@) Do (®) all
T 4, B fHas THR & 2 |

@) 2 @) 4 @) 5 @ 1
¥eq 5. % FOUND &1 &/ fawiia 2|

@) %9CURSOR @) % NOT COUNT

(&) %NOT FOUND () % FOUND COUNT
IS TT:

geq 1. PL/SQL @ &?

ueq 2. PL/SQL =ife # fohae 9rT 27

39 3.PL/SQL# Declare &1 SUANT RN ?

ge 4. PL/SQL # & &7 SUANT &7 § |

ueq 5.PL/SQL # Variables @gi €ifd fdar sirar 8?
ueq 6. PL/SQL select &= &1 JART &3 fdhar Sirar € 2
Ue 7.exception e P T SUANT B ?

39 8. PL/SQL.# variable & YR &I 9aTU |

g 9. foTR w@m 87

3 10. A fETR &7 STANT & dN ?

ARG T :

e 1.%TYPE Uik %ROWTYPE 1 ¥R & 4= a1 iR 87
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ueq 2. PL/SQL # EXIT %9 &1 SUdrT 27

u3q 3.before fgTR w7 8 ?

we 4.implicit 3R explicitedR & = a7 fR 7 ?
we 5.for Loop &1 Ricad ford |

FegTes ue:

TeT 1. PR T 27 HERX Bl ISTANT R®T &7 Fae<0 & A1 explicit HHR B
R PN |

oo 2. faf=T UBR & STE¥ R SeTERe & A qHEsy |

g 3.exceptions FTe? faA= UHR @I exceptions & AT P |

ge 4. PL/SQL % U & faff=1 gR wwsisy |

yeq 5 function ®T 8? I8 Procedure ¥ T w9 g? functions 3R
Procedure & forv Rice 9wsmgy |

SHASHES] OR 20 § OIR 3 §
91X 4: 3 SR 5 9
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