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SMHY

9 WIS H HRYSR rfTa iR URITRHT &1 31aeaids STaerRonaii ol 2
forar a7 € | 39 GAd BT T I ST fAfi= SeT ¥gaer, C+ +, DBMS 3iR
I VAT & IR A IRE BT 2 |

= WP @I AWl B B H AT Aeafie R ars, R &
qTG=IshH & AR B | 599 Y H 15 AL WM & 31R U 7T BT (9T Uh
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T 1 W 5, Y AT Uell HTs Bl 2T © 3R 90 STl IgdaR, &I IR
e O, |ifes Wb, R &R forva fore o1 enfiet forar mar € |

IR 6 12, U AR TN SHh1g Bl AT § 3718 C++ AT BT UR=™
Rraw g & dHEfert iR foife & TR, 3ifives, TRIUSN iR drgid
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3R AR~ &I enfid fhar T &
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faregaii @1 wnfiret fasar a2
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UHIT BRI, FHTEH 3R THIET B H TEdT foba |
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LIGRER

o= DRt 30k YenfeT -1

DT XII

gfre—1: AT 9191 & ITANT ¥ ST FFax:

STT A & forg uRaa: g, Se1 §Raen &1 aFffaxor | Set wvemmsil w fham |
WRARY: RN gRvmr, ufaffe ik faveryor, gahe s agamarl, aRefl, udr I7o7T,
ARORT & SUART, A H R ATueer | S-S VT sdes SR ddd: gy,
Ulgex &1 GIfd iR URMEROT -1 | ReR R SIS FiT amaes &1 a1l | i
s ®waer: malloc, callog, free, and realloc. Raei=: gy, +ft § RevH, ReRia
YRITH—{gue ories, fharia, 31k GCD & U | |ieT: Jerd Wil ddeid, Tl @ol
fafer: srgefie WIS, Il ¥4 | JAgehiHd AR g1 |d & dra Jorl | |ife T— qrr=
g afar, fafs yer: q9a Wi, Ridaes |iE, w1t |ie, saeiH |fie, e |t |
W H: IR, IR & gRT b Bl 9941, b WR fham: spaa, Nfthert 3k e fhad
AICYA | Idh & IUIRT | R[— YRHATT, TR & §RT R BT 91 | T D THR: TRl H,
ApheR T, B R fha | foids foree— aRwm, fofgs fove & 9T, foigs foe a9,

o

foigs fore & BIIe 3R g, fofde foe & yar: RiTTell foids fore, sqell fofde
foree |

gfie—2: sifestae MRYTE YHITRHAT 98T — C++:
C++ UM &1 G, HTiiT Ud foifdr, S1ad, &1 d< MMSSCHRR, dikee, IRIP ST
crgy, fSvIgess ST ©rsy, <rsy HHIfaferd], dRuae &1 =yom, C++ ¥ 3ifuRer, Wi

RS JATURER | TaRTURH 3R I97d YR, T STSTHE YU, 3T &g,

JTIREX MARANIT, 3R RSN, HUCTA TR, C++ H HaR: HIeH Ueesgy, dbid
& B, B JMARANST, FARIST YIS Iifsolde: Tl GRUTYT, HFR Hael- TiR¥mT,
3TSd BaRM, TR AISHRR, W, fed 3T 7R, Red 77 R HRH, B HaH,
Be For, Refr sifeided dfger g waR | dgaes: IRMIeY d=gdey, Udh Fard H
Afecudl dgacy, Hgacy fag fShiee smiHe, SafHe gMRmferare™ it ffetae
DI PR, SELICR TUNCR ATARANST, rRIagarel Gatet ATINCR JATRAST, g
JTNER ARG, TR SRIges Folsl, RiTTd $=eRcd, Ulgde R goRed,
Aecloldd $oiRed, Alecdd $eRed, BRRIGIG SoiNed, BIgfIs goiNcd, ag3ld dq
FATH T, YA dC AT |

Ifae—3: Reteq STy Ao e Rive:

ol ST AR ST YR HT URFT SeT Afse— E-R Afsa E-R R@El
Ui, Tedfdh T, R Sl Alsd, AUIId Aa— HaamRS Sl 99 Afed &
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CODD &1 faziyamt & fam— (Fder) ST &1 &A1 referential fas arermet, e Haeh
FTEITST, ATETST B TRE UIA AP Holl Ulcraer, g, = qrer Holgd HRell & HHGIR YT |
AR UREI— I BT ARG GRATET & HTIicHd (¥Rl (THe)) HeeiRe
Screw f&orme | SQL uR@™: SQL, ST Sfthier wTeT (DDL), ST H-igerer 19T (DML),
ST =T 9T (DCL), ST &) 9197 (DQL), 1R |+ 3Meel & o | Ty Afeet: IRk,
ATRegs i Wy Afed | SifuRex: difthds, HIF, ITaIfA=IT 3iR &) Sioid AfReRl— He
JATINERT | BRI ARF, B, faid iR w9y, Jg iR fafdy &, wffe, e,
AAUiEe BYS gRT WE iR T Affod 8 gRT el & IUINT: Tdh Udhdl 3Mae &
afRor, gRRoTH, FHEIaReT diferdt, &4 # el 8, UdR &1 fAerdl 8, Su uedl # yaer & |
PL\SQL: PL\SQL @I Hal dWi, ST YR, Heldl Faar, PL\SQL | ST Tai¥, STIa¥
PHIIRI, TR TG BT IR, SRR 3R Taaftafie SR, Ffe F4TerT, gd MeiRda vd
AT FeiRd vaaued, TR Ud BaR &1 IR SAGT AT, Sere¥ 2R &1
R |
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ST 1

ST TR BT URAY

el WaFR STl Pl UHAd (Fetde) IR MARTAERTTARS) H7 & Udh adidl &
R &1 g9l e 39 STl R BRals (STRYE) PR AP | el gdaRsel b
JEIR AT 3R HSRY & oIy B0 B | STl FgdeaR bl Y e & Sel & U
difd®d SR TG g2 &1 ST & oy, Ser & w9 # Raef$l &1 aM  favre
IR IF 26 ©| BT faRIe RET UPHR &1 ST 7 3R 26 Tlid TSR BT ST & | &9
39 ScT Bl Th Rare & ©T § 99 Ta Raors! Rafs @) dvg FafRked o Fad
21 3@ 8F Raarsl Rafe &I Ub Wisdd A1 ST H Udh SIel gdeRk & ©d |
AT (R) & Fdhd § Saexv & fory el 30, TR 31, \EART 33|

el FdeR BT I THRT:

0 ]

| Simple Data Structures | | Compound Data Structures |

v y J
| Array | | Structure | Linear Non-Linear

| Stack | | Queue | | Linked List | Tree

Tl TeT ¥gdaR

T dR R MfAfea srer erw oW gfeod, Rae, evaex, gferaa | a9 i
2 [ORdl SleT Waer fA=ferad e YR & 81 &

1. W
2. IR
P ST R

TR STl IwdeR Bl Aff= a¥Idl § FAIfSd dxa SIfed STel Igdar g9 S
T[hd 2| ¥ fFEfaRad <1 yeR @ B0 &
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1. X& s1er sgaar(Linear Data Structure)

A UHel WR & SICl IR B © | S99 Ocd U JhA (Fdd) 91 © ST
3 WY Sel WaR HEd ¢ |

3 fHfoRed TeR & g1 &

1. &

2.

. i fore
2. IR ¥ ser aeR(Non-linear Data Structure)
Y NI BT FFeR B & | IR VT Tl FaFeR & IS0 ¢ 3R I 2 |
ST IFAR W IIMRYA: ST FaeRk W fHI o arel g offoves 39 JaR
2
374 (Insertion): 7% &1 3ef e Sl ¥gaeR H Udh 9 Tl dd B
SIS |
f3ferer (deletion): fSferem @1 a1 U SeT ¥aR H Ud ST A B g
Ife 98 HiE 2 |
wd (Search): U SET TR # fAfde SeT d@ @1 WoW &1 9d $Ed 2 |
gt (Traversing):td SCT WFR H HAlge F9 Tl d@l & TEWHT
@) B IR B B
|ifeT (Sorting):Sel IR & d@l & & Ffde wA # aRgd & &l
ST e 2 |
ARTT (Merging):sl U6 & UHR & TSI IR & Tl Bl | R I
TPR & Uh - ST Igdar g9 Bl AT $ed 2 |

TANReA: YiReA aa a1 fden &1 & uRfg S ® o ve Afdea gdfwiRa
P B R A B o1y fordl SR 2| USTIRSA T PI§ AT URUH T8I SIS
% o TR & T 7, 3R 3H Tdh IMIAIRG Sod WNig f[AaRv & w9 |
R geraTre (pseudocode) AT TAEIE ¥ @h fHAT ST T 7| AT TAIReA
B FIfRd o § FH THT UG HAR @ AEeIddT B g Al ¥ iR O
TSRS HEd 8 | Y YIIReA BT Uee (foiRad 07 & 3MeR WR AT Sy &

e WA dfeaar (Space Complexity)
o 9Hy Sfeear (Time Complexity)

2
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| Sfeaan(Space Complexity)

TEReA & fAoes & SRM maegd §9 B W Ffeddl F'd §| 9g
SR Rived @ oy @ik S/ AT w9 | F4RI SUcey 8 a9 39 THRar 9
forar ST ARy B AR W UH UeIReA &l fA=faRad geal & forw 9 @

JAMITIHAT BT ©

SICHE W: I8 WUTH & e AT ARl Bl qdd B B (17 3MaeTdh
I W 2] I8 Wy Af¥Ed @ Wi gl Sife o H drs @ drgHr &l
T R R el 2|

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

w91 Sifeardar (Time Complexity)

TH U™ & YUl e & foy sawde 9Ha @1 dfaee dRA & oy e
DT 2 | THNRA & FHT Ffeadt & Fa¥ 31f¥® Big O Habdd &1 STINT v
ah fha1 81 TNReA g1 fhd S aTel UIeifie BaRrl &1 |l ol i ax
T SIfeedt @1 IO &SI 7| SR a fh THIReA B BRI STAiT—aieT
STYC ST B AT IF—3MT B Fhdll & ST USHNA B o (T |
) I SIfEAd BT SUANT PR 2 | I§ bl W $9YC PR & o UeniRent
ERT forar S drelt Siftdan w9 gar 2

AEeaT g
o ITT IR 1 fl WS & SeT BT H arfde SR TR g 7 |

o WA Sl IR Bl fafr= e § FAITa exad Sifed STel IgdaR a9
ST FHT B |

o TNReA T AT el & vep yRMT Ae & Sl vop MiRed qafeiRa ari
BT R A B forg foredt omeft 2

o TENRA & e & IRM Mad HARY & W Sfeadl wed 2| 98
SwarTEal fved @ fog ok o9 Hifid w7 & H9R) Iuey @ d9 s9
TR & forar S =nfRy |
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e gee

I

71

g2

a3

g4

a5

9 TIReA BT Serdr &1 FERer axd § a1 W yge], AT S 8
(31) TEMIReA gRT 3MaTed AfHar HART 3 |

(@) TEMReA ERT 3MITYH JATH HARY O |

(|) TTIReA gRT MMagedh ARTd HARY @Y |

(@) TIReA gRT 3Maaed Sfdan fexd FHRY o |

UH UTReA & fory oid wmvet &) Sifeetar

(37) TeiRen @& 3fId A &1 fawelyor 9ga ot Sifee 2 |

(@) THIReA & ST AMC BT [ATelyol 980 IR © |

@) & T AfF Sifed R H T 31fds Txet BT 7 |

(@) SWIad § | P E |

UATIRA &1 Geral & FeR a=+ & forg §9g &1 yge AT S ©

(@1) ATgPRIBS BT R

(@) T SO B HRT Bl T

(|) Sl DT H=IT B ATOE]

(@) TenRen & fhaarge @t fech
fr=falaa & 3 Wad g1 TR 27

(@) & (@) 9%

&) W (@) ST ¥ BIS 1 T
fr=ferRag & & g e TR &1 87

(@) W (@) fore foree

) W & Al @) T & BIS A TR

Y TRIHD URT

a1

a2

STl IR T 87
U& UIReA &I FHErerdl & foy a1 &9 SuT a1 27
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93  9HY Sfcadr gl Agayqel 87
Y4 Y I FRR B SR Sl |

IBECIR:C R Ea]
T AW Sfeadt &1 T DY BT o Fhdl 8°?

¥ 2 ST IR B R SYART 87
¥ 3 dfTe T TrR BT qHS |

SHASEEE] SHANAES] 3TN 3 9
SN 40 X4 SR 5 |
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AT 2

W (Array)

WHARY ST ddl & IRMd HAT &1 U6 dUg 8 Siifd Hhe HAR e §
|gfed B 2

DRIINE

aRfT @1 eref a1 ¥ FefRa & iRy

%A P 212l Sel fFRaR HHRY el § dufea faar sirer =Ry |

AT BT 31 ST Uh & UBR BT g4 a1y |

W T FhR FT 8T 2

1. U 7 Tdh M W

2. 98 M W

Tdhdl AT b AT W

JAMgeHl B Th Al & oy dddl U AR BT STAN Ixd [H dRudgel A1
fear S Adar ® iR 39 e & INRUdd & Udhel waRshce dRTgd a1 Udhd
JRAT W PHET ST 2 |

First Element Last Element

! }

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

Th ST W BT Ty (e ):fas ff ema aRvger & dRg, W &1 +ff Sy
T Usd federR fhar o= T’y dife drarsar S9¢ folv 38R § WY Ifafed ox
Ib | W B 19 TR A STz fhar S =;

type variable-name[size];

SES U
int groupt[10];
float height[50];

char name[10];
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TET W A Jufed 89 dldf dadl ® YR Bl 9arar & o9 fob int, float, 31X char
G aRugel 99 W & A1 &I gardl goid & height, group 3k name & dT$oT WX #
ufed fHd o 9o drel deai fb ifdeda dwar & sfra &xar g A g
ATT, PG LT B BRFeX & W P WY H & Jde Rl ¢ |

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

T frEr AR $Yer F9NT # Ui HSRUT WITH $I AR B ol & Fi 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 ST U BT IRH: T W & [SFelRe[d & a6 SHS @ IRA (Y
ST & ¥ Ui # ve W aRo # g fear o A 2

— PUIEd <A

— <A e

FUSCIZH URAISE Uh W & [SFeiRed & A 99 URA fbar o & o W
7% UHR | WRWENT : type array-name[size] = { list of values };

fore # 9191 B BT | 1T fHAT ST ' ISER @ forg

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

IR Ry MY WeHe # 3 MHR & Th Aek M & W & 3R W dd Pl e
ardfed grft | foe # Iy @ e W AES &) go § o9 2, 1 98 dId HB
W Tl BT I MMafed M| Y Tedl BT Warferd w4 A YT Jfrdfed 81 S |

g ¥, I 9T sMeR &) gorr # o I 8, @ Ud Ffe & ST B |

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

7
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for(i=0;i<10;i++)
{
scanf(" %d ", &x[i] );

H
SRV B fy W DA A Iog Id § T <A A T Wede T @
JATSTIC JATURER &I WAl ¥ TS U dog W H TR I ©

TP AT WX BT YIITH!
/* W H gl B R B AR fife o1 & o xa C . */

#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;i<5;1++)

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

}
getch();

}
g79c( Input )— Enter 5 elements in the array —23 45 32 25 45

8
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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 TR W
@ B A TR | B 2

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

SIRIGT X TP & A (28) W 1 W H 12 T | J&f X 3 Uk & A1 arfera
3 T H W TR TS ufth H 4 W9 2

Column Column Column|Column

1 2 3 a4
Row 1 | x[e][e] | x[e][1] | x[@]1[2] | x[@][3]
ROW 2 | x[1][e] | x[1][1] | =[1]1[2] | =[1][3]
ROW 3 | x[2][e] | x[2][1] | x[2][2] | =[2][3]

ST MM (281) W BT URWUS A W B ke, 281 W B fl SFl IR

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

PHUTSA TTsH IRATHIY —od U W & (SFeRIT & A1 S IR fhar o &

Tl T I W 9 TR A URYEIT ¢
int table-[2][3] = {

{0,2,5}
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{1,3,0}

|5

Y9 TIZH RHTHRU-TH W B W ®©T A I & {0 39 <8d (R fhar o
AHAT § T MM W B U IR H AGs ¥ AR™ A | & ¥ IR
SUIRT H & STl & | 5 aser U ufdd & oy Uad §7R U died & SUANT
H 3l 21 Sy & fory fferRad I U @ s R faaR B |
for(i=0;1<3;i++)

{

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

{

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

}
}

281 W BT YRITH;
/* 2—81 W BT AT grume */

#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]);
b
printf("\n");
}

10
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getch();
}
Output —
1 2 3
4 5 6
7 8 9
el (Tep) AT QX H T TOMT:
Actual Address of the 1* Memory space acquired by every
elernent 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

1100 | 1104 1108 | 1112 1116 1120

Actual Address
in the Memory

Elements 15 r 11 | 44 93 | 20

Address with respect to
the Array (Subscript) 0 1 2 3 4 S

Lower Limit/Bound
of Subscript (LB)

wh WA [I]" & Te d@ B TUET R GF @ ST 9 aRA o

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

Where,

B = 3mgR gar

W = W & IuRed o d@ &1 TRl dsal (d15¢ 3)

[ = R aca &1 Ual 91 PRAT & IFD] TR

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

SEHENUH

v W [1300 --- -- 1900] T MR UdT 1020 IR TS qed BT AMHR TARI H 2
gigcd @ wu # 21 B [1700], &1 uar 7o fafog

SISEEH

11
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fav v 7 =1 @ B = 1020, LB = 1300, W =2, I= 1700
A[l]®rwar=B+W*(I-LB)

=1020 +2 * (1700 — 1300)

=1020 + 2 * 400

= 1020 + 800

= 1820 [Ans]

Al (1) ST X H Udl TUHELEHANT H b 22— W B ddl bl GUE R GHT
g e AR e srdfed fhd o 2 | sfol S9d 4eRT &l

forge—8r W B ANFRRIEST BRI 8| ARG BA & & B 8 2 I (@Re)
AR 3R Pl (¥H) Fo |

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)

8 6 5 4 2 1 9 7 3 6 4 2

Row O Row 1 Row 2

Column-Major (Column Wise Arrangement)

8 2 3 6 1 6 5 9 4 4 7 2

- P Foa— -

Column 0 Column 1 Column 2 Column 3

12
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W & f& a@ "A [I] [J]" & uar & o A Ry Y ST UBR | @l S Had!
g

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

() ictd 99 Hoell (Column Major System)

Gfh TR JoTel:

Ufh TR IOl H U ATherd BT Ul 1 I BT IUANT B [T Sl o
A[I[J] @@ ua=B+W *[N* (I-Lr "+ (J —Lc)]

Y (Pierd) TGS JUlTell:

PicTH TG TUNTel # Udh Alde &l udl 14 I &7 SUINT e fhar Siar &
A[I][J]d@ st aai=B+W*[(I—Lr)+M* (J—Lc)]

JET U,

B = 3mgR gar

[ = RS9 g &7 UdT SI1d BRAT 8 STDT Ufdd AaReh

J = 79 9@ &1 91 91 AT & IABT W AIRp<

W = W H SuRyd Ue d@ &l eRol dse (d713¢ #H)

Lr = dftp &1 el 51 /Sueter 8l 81 W R A1 0 ()

Lc = %W & -rgefl W / Suaer 721 89 R 3 99 0 ()

M = #fgaw ¥ dfepal o dw=

N = #fgaa # =i o A

e T Az # R W URRAT iR i @) W@ (59 axe A [20] [30] W
A[40] [60]), & wh &

dfet A[Lr- — — —— Ur, Le-———— Uc] & w9 % faan Simar g ar dfwal &ik
4l @ AT fAEforRad aRiel BT SUIRT B IO B B o

tRpat (M) @1 wear @ o = (Ur — Lr) + 1
widi (N) & wen @ omr = (Uc — Le) + 1
SETERT:

WO X[-15......... 10,15 40],f 537 U d13C RSl Bl IMaeIdHd]
2| TR YHRATT I 1500 & a1 dlravers  x[15] [20], sma fufag |

M= (Ur—Lr)+ 1 =[10— (- 15)] +1 = 26

13
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N=Uc—-Lec)+1=[40-15)]+1 =26
(D SWRIGA 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]

(I) SwrEd @ gfdd AR T

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

A[I[J]@war=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 &

(®) zafiT (Traversing): Toh SICT ¥aeRk H AlG[E T4 STl ddl & THEWHT
@RI ) BT R PEd © |

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

(1) fefere (deletion): fEfere @1 21 U Slel WWFR # Ydh ST A Bl ST
I a8 HAlE T

(@) w9 (Search): t& srer R # fAfde S @ & @ioH & 99 $ed 2 |
(®) smee (Update)— f3T 77 gaais # e @ UST ol 2 |

wdfim (Traversing): & <l WaaR § AoE w6 3o @l & e
(@R ) B iR ded ¥ Frefifed woiRen 9 AR W B gdw @ o
gl

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

3. Exit

7w (Insertion): 3999 &1 3 U@ ST IR H UH 4 Scl dd Bl
SiredT | frefoRad geniRed 9 iR W 3 g7Ric & 9ad 2 |

14
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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 N N AW

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

15
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for(i = 0; i<n; i++) {
printf("LA[%d] = %d \n", 1, LA[1]);
h

}

T4 IRIFT 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[0O]=1

LA[1]=3

LA[2]=5

LA[3]=10

LA[4]="7

LA[5]=8

feferer (deletion): fSferer™ @1 3ref t& Srel Igder # Udh ST dd &I gl Af}
I8 e 2 IfFr=iferRed gemRen & <fiffer W & awl @1 f¥efic o) |aad 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.SetJ=K

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

5. SetJ=J+1

6. Set N =N-1

16
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7. Stop

C Program for Deletion:

#include <stdio.h>

main() {

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

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]);
}

}

9 SR PIS HHC 3R I BN Al 3MSeYe AR B8N
The original array elements are :
LA[0] = 1
LA[1]=3
LA[2]=5
17
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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 ybR $I B 2

(@) NfFrR o
(@) are= W

iR T9 iR |9 g iR ARa 99 TeiRen 2| IR 99 # @ QiR
A Pl d9 dP Fd PRI © 9 adb Ael T8 ol & 399 o T dadl B WA
Iuael Al d@l ¥ ol A § gad A 8 R W gAsad & A U s
2 AT —1 | AR |9 Alee &R ™S AMf W AN &R B | 99 dwdl
T BF BT | R wd & fAeforRad TemiRen 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

.SetJ=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 N

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

main() {
int LA[] = {1,3,5,7,8};
intitem=5,n=>5;

18
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inti=0,j=0;
printf("The original array elements are :\n");

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

while( j <n){

if( LA[j] == item ) {

break;

}

J=ith
}

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

}

STg ORI PIS P R XA BN dl ArSeYe FgAR EN:
Output

The original array elements are:

LA[0] =1

LA[1]=3

LA[2]=5

LA[3]=7

LA[4] =38

Found element 5 at position 3

Il T I3 9d Al W AT foRe R An] fhar Srar ¥ wdved g9 Ry
T T BT W D 4 S dd A gl B & Jia ded b A Pl A Bl S ©
T W BT s 79 RS draT 21 AT dcd &I A9 HH © o fHael g ey o
BRI AT HUN MY BRI # BN | Iig-1 |9 HI IUANT dcdl dl H=AT 31
B W fHar orar § ffalRad iR 99 @ geiReA B |

Compare x with the middle element.

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

19
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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
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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 is 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
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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 SURIAT 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
TR U dcd BT W # UST &l &
22
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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 i, 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

T WG BIS HHIRIS AR I BN A1 MSeye FATgaR 8rm:
Output

The original array elements are :

LA[O]=1

LA[1]1=3

LA[2]=5
23
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LA[3]=7

LA[4]=8

The array elements after updation :

LA[0]=1

LA[1]=3

LA[2] =10

LA[3]=7

LA[4]=8

'C' & Biaer Rem:Rewy arcg § e Sl dder W | Rrgs s & Null
FHaex \0' BT B |

f=ferRad feaere™ 3R sfeeragoie= "Hello" v & 71 R fohdie axar B |

W & 31T H Null Haex Slie & forg avaes Rga &1 g "Hello" v # g
IR B =T I TP D B |

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

char greeting[] = "Hello";

31 R &1 H9Y # yae AR 2
Index 0 1 2 3 4 5
Variable H e | I 0 \O
Address 0x23451 | ox23452 Dx23453 0x23454 | ox23455 | Ox23456

I H MY RET & 3fd H Null IRaeR DI s T8l B, W BRI IaaTferd
wY W RET & 3T F Null PRI Bl I R <dl & ofd I8 W Bl 3R
FRAT © | SIRIFd ReT BT e &A1 —

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

printf("Greeting message: %s\n", greeting );
24
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return 0;

}
9 SR PIS HHRI 3R I BN Al 3ICYS AR BT

Greeting message: Hello

A 9o ¥ fereforRad waer 81 R
4. a2 RIAD
1 strepy(s1, R s2@7 s1 # Bt F=ar 2
s2);

2 strcat(s1, s2); |RgT s1@ 3rvq #s2 &I Siredr 2 |
3 strlen(s1); SIRET & TS BT Iarar 2 |

4 stremp(s1, Ife R slvdq s299M & @ 0 RET axar © srwaer afe
s2); s1<s2 a1 0 9 &9, R Ife s1>s2 dr 0 & e REA
PRl 2 |

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

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

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

/* 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 HHRIS AR I N1 Al ATSeYe FTgaR BR:

strepy( str3, strl) : Hello
strcat( strl, str2): HelloWorld
strlen(strl) : 10

wTfed 3R SHAf®G HAR di®mIA ((MdeH):srmfie 399 saer

W °rgd W fhar orar g1 Wafe wfed AEN 3eliesd 39 <59 9 Ugd fhar
ST ©, offh IRTET & AT &l X9 TIgd R 9l O Fobdl o

wfed JaR sreliee T ergd ¥ gad ordl 2, ofeT Wl 9ei § I8 §9q
T B AT 8| SHHME AN SIihId el HANI Bl EY H Hgeldr § &R
wfed TR AAIHE 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 (intj = 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;

}

27
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AR 3TATHIA & B A N aror § S99 BT iR TeweT ®
v &g e BId B | I8 B <stdlib.h>gsk ®Ed # B 2

® 4. B AR R
1 void *calloc(int num, int size);
num T B T W IMMafed Ham 2 | e size arse § 8RM |
2 void free(void *address);
o T 9T & HEN A B BT BT & |
3 void *malloc(int num);
num T H b W IrEfed wxar | Eal size d1ge 7 gRfT Uaq
rTgRIeSST Bt |
4 void *realloc(void *address, int newsize);
TART HHRY AATDIT & BT 37T 2 |

fr=forRad oo SRfie §ART STelBIT 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
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strcpy( description, "Zara ali a DPS student in class 10th");

}

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

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

h

9 SWRIFT PIS HHIIS AR I N Al ATSeYe FTgaR BR:
Name = Zara Ali

Description: Zara ali a DPS student in class 10th

SWiad 9™ B FgER calloc(); BaRM &1 STAN dxed W1 fo@r 51 dadl
gl

calloc(200, sizeof(char));

A frlt Wt AES @ HER Srellde IR Adhd 7| R MUBT 3H WR gof fiEr
BT 21 Sefe 39 fAid W § Uh IR S0 Al b gRAINT &)1 & 91g
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 MTFAR BN

Name = Angad

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

'C' ¥ uig? (Pointers):uig<y® IRYFa & @1 A9 =9 IRTadd &1 UgA
(FERY A BT Ugd) BT & | Rl WY 31 aRued @ik divde b dRE Uigex
BT T ST H o I Ul 9 STelRR AT AP 8 | Uigex ([SdelRe= &l
ARV w9 AR 2 |

type *var-name;

Ief type HigeR UHR T IE W & AY Sl USRI A A AT AMY R var-
name Uigex dRTTA BT 9 | Uigex Bl SFeiik &)1 & v SyanT § form
S Tel ORI “* O H SYART o WM arel aRidd i & WAE 8 R |

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 */

Tl uisexi @ #MI BT ST YR Y & BT B, I8 TP VT SIATSRIHA THR
BT 8 3R I8 Uh HENT T T gefdfa wxar 21 i Ser YR & ulsxi &
9 B P 998 gRT dige B T dRTed 3R di<ge< & Sl TR § &
BT B

fr=faRaa Serexer disy IRTId & STINT &1 uefRia oxar 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 I B8N Al ATSeYe FFAR BN
Address of var variable: bffd8b3c

Address stored in ip variable: bffd8b3c

Value of *ip variable: 20

NULL ufg=x:

Ife U U UigTe} IRUGS P ETST DR D folv Bis W&l uxl =&] 81 d9 o4
NULL g 3118 &3l A1f2y | I8 dRuael f$FeRe™ & §9g R f&Har mar 2|

Tigex IRueger R NULL 9 aarg= &1 78 8 99 NULL dis=<x &g 2 |
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NULL ufg=R U T AM drdl B 8l 8 3R I8 Hg AMd Al 4
R 8

fr=ferRed oM W faaR & |

#include <stdio.h>

int main () {

int *ptr = NULL;

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

return O;

}
T ISURIHT PIS HHRI 3R I BN A1 3fIeYe AR BN

The value of ptr is 0

gige} @I Sifgd @ forg if Wede &1 STt fF=rgaR far o daar &
if(ptr)  /* succeeds if p is not null */

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

'C' # Recursion(R&3):Rese @7+ (self-similar) @R ¥ gedi &l
RN B TP ufshar &1 WU wwmeh ¥ afe e 9T SMUdl Ud & BaeE &
3R A BaRRE Bl Dfd A B AT T & T 39 RPpeA Bawd & w9 H
ST ST 21 3 Teal § Oid U HaRld 70+ 3T Bl & bl bl & ol 59
ReRfa ez ded 2 |

How does recursion work?

void recurse() S

{ recursive
call

recurse();

}
int main()
{
recurse();
}
32
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Repela TIgER &M &= &

void recurse()

{

recurse();

int main()

{

recurse();

%W?h RENE IR IINH

1. TR wae # e 99 AFes (Termination condition) & smawas &
3R 3@ oY 98 Ga BT it 8l BT ARy |

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

Rez[ & I F=TgaR &

(@) fhamar ¥R (Fibonacci Series)

(@) foeifiera dIfthRige (Binomial coefficient)

(M GCD

(@) fhamal AR

e ARIe & J@mn FEgER quie ogHd 3 &

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

fhae! WIS § gl & FaR 0 3R 1 € 3R WS A drer e fUwel & FaRi
ST AN 2| MORNT Hed #, fhand dw=ell f6 Nth e FgaR vavd ey
ERT uRWIYd &

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

el W, fibonacci(0) = 0 iR fibonacci(1) = 1
33
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f=ferRaa oo™ el Al 6 Nth <6 Fare & forv Res= &1 swam
Rl 21 Nth e den e & forw a8 wages (N-1)th 3k (N-2)th
ST HRAT & 3R R ST &1 AT BT 2 |

R&H3 BT SN xRP fhad! IS B Nth @4 d6 fiic o= & forw a1 wum:
fFrafolRad om, STNEal § Wt AR $ SUANT GRe §I4C b wY H
flharer ARSI & UGl &I G Bl ofdl ©| S99 HUR d AR 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 & den <2 grf @
R AT 81 ST i el RIS & 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));

H

getch();

return 0;

H

/ %

* 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 &1 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 9 © G o 10) (15) (3

Common jat mn fli' 12and 30

GCD fra@rer & foy sgfaafea vamien:
Begin:

function gcd(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
AEaqf fdg
o WHHHRY ST ddl B URMAT Bl BT Teh TUE 2 Slfd HiAd FENT = &
Tufed 81d T |
o HANI H U 21 W & Tcdl dl FUT Bd IHI §° HfAd HAN ATbee
arafed fa o 2
® TUFH SICl WFR ¥ HAIGE VI STT Todl & TAWHROT (ARARET ) B gaiRiT
PEd B |
o UizgxUd INTIA & Rradr a9 =1 aRuead &1 Tga (FHN Alded &l
Ugd) Bl B |
AT g
i W

o AR T § aic 39 B9 BT 27
(o1) arTgeH W & 4 H &
@) emged W # faoqa ff 7€ =
(%) smged W H 4w B
(@) emged W # 9o 81 a1 fAeqga &1 &
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o) SRR 9 TaniRed @) Sifeetar 87
@) O(n’) @) O(logn)
(&) O(nlogn) (@) O(n+1)
93 ofiFRR 9d gemiRed ¥ aid AMe B9 B ©
(@1) <9 3mgeH W @ 9= | FHEl 8l
(@) 519 mgeH W H faogma A 7 &1
(&) o9 3mged W & oo R # &
(T) o9 Mzged W & o Ry # &1 a1 78 &
4 T A 9 5N 9@ & WIE B e B
@) gdw (@) wd
(&) dte (@) s & B3 A T
s e H 9 P A1 AHen Sfeaar figid # Ae T8 @
(@) e JTTST AT (9) A BRI ATHA
() 3fd & A (Q) QIRRH A
THTRIHD T
g g1 Gl B THI SAfeoldr 87
2 W A ATIHT T Flold 87
u3 R @m 27
U4 IS W AYST T ATAG 27
s WfRlier W srde @ 2?
IREBI GRS
g TETERVT & AT ST IMATH WX FHSTRN |
u2 faR ¥ malloc HaRT BT FASTRI |
U3 ReapeE & foIv HH«r Sel Igdear & SUAT fhar Sirar &7
T4 RN T, ATIR Fd | T 98 87
U5 Character RgT & FHImaN |
STNHTAT
IR 1T IR 2T IR 3
IR 4: IR 5 T
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YT 3
AT (Sorting)

HAFET (Sorting) TH a0y WwU # ST & aARAT &R H WefMd &l @ |
FféT vemRen Ser o1 to a9y w8 § gaRerd o) &1 adiar f[Afde ot 2
HaY SH hH GATHD AT qUIHA © | AlE ST Us HhHdg axie § |Ufed fbar
T R A AT &1 Halfde " Ser |d B M 99  H 2| AT ST &l
3R 3% UsHg ured # yelRfd &= & forw o wanT f e 81 aafdsd Sirad
# AT & o IR &

Tl AR

Tl R, @l & Cell| FaRl @ SFd A & AJAR HHIE  IRD
UL PRAT & Tl AMEl BT AFT A e g1 ST qebell & |

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

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

R P SMITIHAT B Adhall 8| -0 AT TRed &1 oy +ft sk
AT &) MMAeIHAT 8l Bl g 3R sHfely §° WIS - $8l ol ¥,
SR & forg, W & fioR & AT | 99 Al 37—l WIET BT Uh STER0
=

B, {B HIST TANRLA H, URITH B W &I Maeahal § Sl aedl, o
e HAT 8 B aNIER IT I 1fAd 8 Aol § SR sAfMY 3% AC—ga-<
HIfET BT ST 2 | Hoi—4ic Ae—sT— HIfST T U SaTevv ¢ |

WIAd IR I AT g

(Stable and Unstable Sorting): a5 ||laa || 42|10 || 14| 10|l 26 || 44 || 28 || 31

ST TemRen, da@r &1 |

P D 9IE, Uh o dadl & HH

Rra® a1 gde B ® B gRafid

8 BT & SAPT I AIfST 10 (14 |19 || 26 |26 | 31 | 33 | 35 || 42 | 44
HET T 7 | T BT T A S T
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Fiféd vemReA, dal &1 i B & 91, Th oid dodl & HY Orgd a1 Udhe 8id
2 Bl gRafdd Bl & ISP STl AT Pl ST 2 |

1 2

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

10 || 14 (| 19 || 28 || 26 || 91 33 || 35 || 42 || 44

2 4 4 3 & 7 -] 9

T TN & FfeAcl (Stability) AR I@ € W@ 89 ¥ d<dl & HA 1Y
RG] ATET & STl & foy U eudd # |

arefteg 3R AM—arsfiea AIféT yemReA(Adaptive and Non adaptive Sorting) :

afy 1T vemRen, i o= drell fove & ugel & &1 Aics d@l &1 o™ odl 8
ﬁwmwwglaﬂﬁwiﬁw?lﬁm(source)ﬁ"t‘l’fﬁqg?'\f
A B HY O Wics © T9 IfSfcd TRINA 390 &1 ¥ REd §U SAdl HH Y
& geata |

TS A—orsfica HfET woiRen gl # ugel ¥ € Wics ddl & &9\ H T8l
Gl | 9 @ dics 8 A1 T8 B e FRA B oY &R UP q@ D HA DI daeidl
2 |

HEcayof et

HIET TPl R =4l & IR 39 AR BB AKAA] BT JANT fbar Srar g, T8l
SHBI U e uRe g

g3l H (Increasing Order):

HHl BT U 3IHH g 8¢ HH H P8l Sl 8, 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 319 fUsel aret T o 31 2 |

gcdl shH (Decreasing Order):

AHl BT U 3HA bcd g HH H HEl Wl ©, Al 918 BT ded fu fUsel arel
T 9 HH 2| SSER0T & foIg, 9, 8, 6, 4, 3, 1, Ted H # & FifdH T8 8 T
T o sl 9 | ®H B
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IR—9edT %9 (Non- Increasing Order) -

Al BT T A IR—aed Y HH § Pel Ol &, Ife 919 BT ded (0 sl
Il T@ H FH I SHD IWIER 2| T8 HH 9 BT © 99 AgHA H gftade A4
B | SEERY B oY, 9, 8, 6, 3, 3, 1, I Fgd B9 H T R F-T & W T A
ol 0@ & $F AT SHP a_ER (3 P AW H) B

iR—wear %9 (Non-Decreasing Order):

AHl BT Y gHH IR—Fcd gU HH H Bl O ©, e 918 FT d@ (o s
qrel T P AT ISP I_IER © | T PH A9 BT & Old IIpA A gierde dH
B | TSRV & f7g, 1, 3, 3, 6, 8, 9, IR—Fcd HF # € Tl TTT & Tl qd AU
fUod d@ & Afd® I1 96 SRR (3 & AWl H) B

99a1 (Bubble) wfe:

g9 i Uh WERY AT UAIReA g I§ WIS USANRA, el
THiIReA & e fide d@l & I% SIS @1 ol &1 9l 2 3R 3FR 9 %A
ﬁﬁ%ﬁﬁﬁmwglW@ﬁgﬂﬁ?\%ﬁﬂﬁ(average)\%ﬁ?w
WRTE (worst case) Ry 7 pircifaRad! O(n?) & S&f n A 5y WM 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 39 Bl 3R e 79 R 2 |

1a (s [z 58 [10]

91 Wi, FIH UBSl QT d@l B AT YH B T, DA T 8 Tg A B B
fore S91aY gormr a2 |

‘14‘33“2?“35“1&

39 HE |, 33 A 14 3 3P ©, TAIU I8 USdl O FIcs | M 89 27 I 33
B FoIT BT B |

{ 14 H 33 H 27 H 35 H 10 |
o1 T & R 27, 33 § BT & A 51 D A B e R o R

EIEEAE Hm\

41

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

I8 W 39 @xE few =y —

[0z [ [ [

3T B9 33 3MR 35 @I g ¥ Ui € f&5 N1 ugel 9 € |ifds Refoat #

(][ [ ][0 ]

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

EEDEN

T OGO © b 10, 35 ¥ ©ICT © S 4 dIcE T8 ¢ |

(e[ [m][]

T T Al B WY FRA B BEA U B fF T W B 3fd 9% uga 9@ 21 U
YRIGRT (iteration) & 918, W 39 dvg e =mfey —

[1e] 2 ][ s8]

e

3g g9 for @ € 9 v W udS RERT & 916 9 ave e afiy | gad
URIGRT & d1e, I8 9 78 faw amfey —

oo
M EEE

3R W19 B3 WY BT ARyl A8l Y& 9 99¢1 e Ig S| Sl & 14 W
IRE 9§ 9 B TR
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10| 14|27 [as | a6 |

B9 J8T I8 AF & & da@i @f fove T W 7 8 IR WY B W d@l ol Wy
Pl 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; i < MAX; i++) {
printf("%d ",list[i]);

}
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printf("]\n");
}

void bubbleSort() {
int temp;
int i,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();

h

9 SWIFT PIS HHRS AR I BN Al ATSCYS FTgaR BR:

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

Items compared: [ 1,4 ] => not swapped
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: [ 4,2 ] => swapped [2, 4]
Items compared: [ 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 JoIdT—omeTRd HfST veiRen & s Al a1 il # i
B B, WAIC fHar gom W 918 AR T Wie 9 A gom Wi SRff ok e B
I W, A HAT AT I AR Well I8l © IR AT AT | 9 By gom 9w H
B B | AT QFERES) W # ¥ WY BIel d@ & 99 fhar Irar § &R 39
W 3 A9 9 G & A1 el A1 ST ©, iR 98 dd Wi B g W &
U AT 99 ST © | I8 WfhAT i W @l Wi ®I Ud dd qrl SR derdl
el oIl B | 39 UTIReA T (average)&ﬁ'\’ e ERI (worst case) Refa &
Frefaael Om?) 2, STef n | ) 9™ aral dal @) e € ok s«fey a8
TATRA 93 ST ¥e & oIy Sugw 78! 2|

g9 HfET B FMH A 87

Tdh IRV $ WU H ffoiRad e g W W faER &

L1422 Lz Lo ) o8 ) 10 42 )| ]

FAgg fore ® UM H o foy, [ foe &1 Hf® wU A Wi 8 2| Ugelt
Rerfy 181 14 7 999 3§ AURT F=AT1 2, 89 [ foRe &I F9 P 2 3R Uil &
f& 10 forraq @ 2|

14 L% Lz JQe | o8 ][ v0 ) 42 [ 4]
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S9felg 89 14 &1 10 9§ 98ad © | Vs GRERT & a18 10 91 & foe # =a w9
%ﬂﬁ@%ﬁﬁ%@ﬁﬁaﬁﬁﬁm‘s‘éﬁ%"l
2|[«]

H14H33“2?H1n“35 | 19

TR WH & oY 5781 33 2, 89 U X G0 9 q1al folve &1 W g o

. @EEEEEEE

B UM ¢ [P 14 foRe ¥ TORT Aa% &F 919 & 3R I8 gAN WM WR Ml A1y |
B9 39 /Ml B W9 IR T |

() ] ][]
[ o ]

TE Ufhar W H 91 & 3ngeH & forg ] {5 ot @ 1 g I wfoear &1 v
afera oo R @

(GGl (=1( == (== ][ o= ][ ==]

H 1+ J[ °H=7H,35'.I' 23 [ <= |( =]

DEDEEN (- (=)~

GGG == (== )( == (=]

(1o ][ 12 ][22 ][ =z ][ 2a ][ == ][ 4= ][ =]
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TATIReA:

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

779 dfc & forg C 9rm:

#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,i,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;

H

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

}

}

main() {

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

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

printline(50);

}
S IR PIS B R I BRI A1 fMSeye 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#:[1234 697 |
Items swapped: [ 9, 7 ]
Iteration 6#:[1234 679 ]
Output Array: [1234679]

7o (Merge) ¥Ifém: aot Afé feage (fawfod) v i (Sd) W ememiRd ud
WIfST ddHiid 2| gad! Fad WRE AWl § (worst-case) dirafaadt O(nlogn)
Y @ HRU g FId IS TANNA § ¥ U 2| 91 Gic Ugal W Dl I aRIaR
el & disdl 8 3R fhR S8 b HHag < | Sisdl o |

ol AE DA B BT 77
7o A B I3 & foly g9 Ua ffalRaa srafiga R od @

14 [s8][27 |[10 [ ] 1042 4]

B9 S © [ Al Al Ugel I W $I JARIGRII e ¥ aRIeR f2) # qied! 2
SE a@ % oRAY] (atomic)dT AfTST WM W AR BT O ¥ | B9 ¥el Sud ?
% 8 AT @1 TH W 4 AHR & T W H de T T

20010000

T Hel AT &) SURAMY & I IhH BT T8 deoldT ¥ | oF & 39 <1 W B 4l #
oo axa 2|
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‘14”33‘ ‘27“13‘ ‘J35\H19‘ {42“44}
B9 AN 39 W Bl 3R fAIRoTd =l © iR 80 WRATY 919 9T 81T & foaT iR
fere fofora =181 faear <1 A |
14-_} ‘33‘ 2?; "m‘ |35| I1g'§ ‘_42:‘ 44 |

319, B9 S8 S I D W FHfId HRA & O S8 arel AT | FUAT 39 gt
BT fay Y 47 Pl W & |

B9 Ugl TP fove & T @l gl dxd © 3R R & FHHdE ST 4 I Uh
T fore & wHAferd A 21 89 O 8 6 14 3R 33 wice Rafd & &1 €1 &7
27 MR 10 BT oA BT B R 2 AFF B ey foe H &H gl 10 BT TTed
3R IHd WIS 27 BI| §A 19 AR 35 BT HHA Iaold © Sdid 42 3R 44 DI HAD
®Y A @ ST § |

‘14”33‘ ‘:13“2?} ‘:19”35‘ ‘42H44J

Y

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

(10][s8 [z ][] [(10)[3s ][ [ ]

sifod faera & w1e, foRe 59 ovg foafy —

110 | 14 || 19 Hz:*”ss”asﬂatz | aa |

Algorithm:

ol e fore &1 gRIETE e ¥ R_ER TRl #§ giedl @ 99 96 [ 9 iR
e faTiora =81 far ST Adbdr | aR¥T & IR, PR foe 4 dad o &
IR & arfes = g9 aren gfy W |ids & R

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

Step 2 — oRE @I YRIGI @I F &1 SR1ER 2341 § i1 ofg ad (b SH 3R
3tferep faufra =18t faham S et |
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Step 3 — B! Aice JRRAT BT 30 A8 FH(eld BT Al AT 1 aretl i
dics & @ |

7ot e & forg C unm:

#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) {

int11, 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 ", a[i]);

sort(0, max);

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

}

T SWRIFT PIS AR AR I N AT ASeye FgAR Bhm:

List before sorting

1014 19262731333542440
List after sorting

01014 1926273133354244

faeE (Insertion) HIETaE U §9-w Jo—omenRd AT TiReA o |
3N UH IU—foRe g9 T STl © S 8He |Aice I8l 8 | ISR’ & fory, udh
W & e R &I dics §91¢ @1 Ol 2 | U dcd o 39 dics Su—fore #
Hferd fhar ST B, sl Sfud o 9d wRe R s9 g8l STl Widl ® |
Ay sqer 9mM, fdeE 9 g

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

g AT o FH BT ®?

B QAR & oy uah srarfied W of @ B

14 [ s8][27 |10 [ [ 10][ a2 [ aa)

54

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

e T ugat Q1 a@t @ g R 2|

[ ]ss [z 038 [ 1012 [ ]

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

(e ) oo ) o L) )

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

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

3R urcht & fh 33 W& Rearfy # =81 2

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

gg 33 BY 27 B Y WY BT 2 |

gg dice Ju-fore & @ dcdl @ 91 @) g &)dl g | U8f 89 <@d dics
IU—foRe # Pdd Th ded 14 © 3N 27, 14 A 0P B8, AU dAlcs SU—fore &Y
JCA—dgel b 91 A Ig Aics /|

B EIEIEIEIE Y Y|

mwﬁﬁw—%ﬁﬁmsﬁ?z?%lmw,uﬁ%aﬁ10®Wm-%l

'[14]:27][33}[1{:”35”19}[42}[44}’

IE 99 U G HE H T8I 2 |

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

I 89 Se WUBNA ¢ |

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

o N

‘§ 14 H 10 HE? HSS “ 35 H 19 H 42 HM ‘
ﬁo—\la‘ﬁmfsﬁwoafrwﬁ%ﬁzﬁqxﬁtrﬁ%%l : J J

#

14 [0 (27 [ s 38 [ 9] 42 | ]

T I R ¥ WU axd 2| R RIERT & < d% dics SU foke W 4 A @

S B |

11014 | 27| 33 | 35 || 19 | 42 | 44 |
9 U1 99 Td SN e & O dd T i A dics Su—foe # wnfiet
TEl B I 2 |

Algorithm:

39 9 I8 ST dobild DA B el & fb Th I8l TR SHd ©, g9l &9
faer (Insertion) HfET & TR o UKl B AH ¢ |

TR 1 =3 R foRe # dad U 81 dd ©, d 98 foRe dics B
TROT 2— 3T ded oid |
TR 3-WICS IU G & it Tl B WIS B Fer T B |

IO 4 — AICS U FAT & I T dedi Bl Rde BN Sl |ic &I S el 99 4
1w 2

IROT 5— A afFferd o |
TIROT 6— SN OIF TF ! Aic 78l 8l ol 2 |

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 i;

/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);

}

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

Iteration 1#:(14 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#:[234 6197 ]
item moved : 6

item moved : 4

item moved : 3

item moved : 2

item inserted : 1, at position : 0
Iteration 4#:[1 234697 ]
Iteration 5#:[123469 7 |
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item moved : 9

item inserted : 7, at position : 5

Iteration 6#:[1234679 ]

Output Array: [1234679]

@Ra (Quick) HIfET: IRT T TdR @ _da FHeral Hfét gamiRen g @ik et
& W BB W H o =7 R /enRd 21 o a1 W a1 W # frfora foman
Srar &, o & e WA MuiRa am (Raa R o fare= fsar Sirar g ek
S UIRAIC $Ed ©) B gl § BIC AF @l 8, 3R g W H ursdie 949 |
3iferes A BT G AT B |

IRA T T W T ffed Fcll § IR S9@ 918 1 IRUITFRa®Y 99— &

A B B oY I B 9 IR A QA IR DA I © | T8 TANRIH IS MBR
@ ST AT B oIy HIH I 2 |

39 UemRen & oiid (average) 3R wew W@ (worst case) Refa #
Hirerfaae! O(nlogn) B, STEf n A fhd W= aret dcdl &) 6 € |

wRa AT # favrer:

frferRaa SemexeT I8 9ardT € & &9 e W # urgdie 99 & 99 fhar Srar 2|

uTgare A foRe BT &l Wil ¥ gedr § 1 3R A il 9, 89 e Su—ehl B
foTy dTSde AM &1 UdT S § Sid dd d Gl iRl H dact e 8l dcd T8l I8

wTdar |

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

98) 84 65 108 60 %6 (72)
72 84 65 (108) 60 9 (98)
72 84 65 (e8) 0 (96) 108
72 84 65 96 60 (98 ) 108
gIgdic TR

TR 1 —[IY AF GBI A9 BT Urgare g |
TR 2 — ¢RI B BISHR Gl & <15 a1 9l 3R M & & forg a1 aRvae o
=R 3 — T ARG HH FADBIS Pl SAT P ©
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TROT 4 — WGP AT IRYTA I=d GBI BT SR BT 2

RO 5 — O d6 13 IRYTA B I urgdIe A FHH 8 IR T
RO 6 — Od I <1 ARG Bl deg Urgdre ¥ qf¥d 2 9 ol
IR 7 — AT M1 TROT 5 3R ART 6 HF &Y Rl @l 91 3R T B WT BN
IROT 8§ — Jfe I1AT >STAT dige gl d fAeld & =771 ursdle 8N
@R HIET TR

WRT TARA HT ITANT IR IR F IR © ofd b Dl 89 BIC §9a fa9To ad
T ugd ot | R g faTe W @Rd | @ dRarg $1 ol 8 | g9 e
w9 # @Rd A & TnReM &7 a9 &vd & —

TR 1 — FIA I GADID A9 Pl grgdic g |

TR 2 — IS4l A BT SYANT &R W & fIHe o |

TR 3 —RRATed ¢ favrod R @Ra e v |

TR 4 — R S fao ) daRd |ie o |

@Ra T & 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;i <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 num2) {

int temp = intArray[numl];
intArray[numl] = 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 IRIF 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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wEwqf fig
o &t TemiReA ST & T fa9y 9 § FaRed &= &1 a1 fAfds
BT B

o Jgd W TP RV WIET TEMRem | IE ST wemRes,
JATT—3METRT UIReA & R Afse d@l & 9% Sils &1 Jar a
STl 2 |

o ol A fearse (i) de @fax (STa) W smRd ve w|iféT aama
2| S9! HaH W19 A9 H (worst-case) diretfRael O(n log n) 89 &
PR IE I ITBIVANRA § A Th 2 |

e @RA TP UPR &I AT FHIA AT TAReA g iR ST & W @I BIC
W H e S W mRa 7|

e g

TRIFIS a9
U1 g9 TATIRA ) SAfeadr &

(3 O(N) (@ O(N?)

@ O(logN) () O(NlogN)
T2  Hol TR &I Sifeerdr &

@ON) (@ O(N?)

@) O(logN) () O(NlogN)
U3 TIT TNIReH & Sfeerar &

(3) O(N) @@ ON?)

(&) O(NlogN) (@ O(logN)
U4 P AT 3res] e UeifRen 2 |

(@) Tu= fdst @) frraer fdst

(@) @Ra Hfdst (]) PIg 8
U5 RT HHag TR &) Sfeerdr g |

(3) O(N) (@ O(logN)
(@) O(N?) () O(NlogN)
TYTRIHD T
1 FJifeTt @ 8°

2 Rer A1f&st w1 87
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U3 g-ord Wi @ 7?
4 IR TamiReA & forv waw wrte Rafd (worst case) &1 X9 28He |
U5 @RI TemRed & fory @ @Rre Rerfy (worst case) 2 |
IREEIRC S|
of ol T foaR & AHsSU |
w2 PIN FI IS AIET T ReA § 3R &t 27
u3 @aRd T g |
U4 selection 3fR Insertion HféT & g 3fax?
U5 RerR 3R aiRer Tt & g a7 3far 87

STINHTAT
SR 11 ¢ SN 20 g37N 31 9
SKX 4. 9 YN 5. §
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AT 4
WP IR G

wa(Stack): & Ud ysgde el <Ry (TEA) & RTadr TRt mdR ™ afl
R el # fhar S & | Serexel @ folg—drer & ol @ & a1 U S& A1
@Iel B WEH aRdfId T H Th WH B avE Idid bl 8

IrRafdds gFar § WF dad U6 BR W IAIRE @1 IgAfd It 21 I3 B
fou— &1 Sad F1E I ol Rd @ FW A dd WI AT dwIa Fad € | S e,
WH TEIC Bad Ud BR W ST & IR Bl AT a1 2 | fdl |79, &4
dId WH & MY dd@ H SUWEN HR AEHd g1 TE gT VWS B
LIFO(3IfA—37-5¥c—3Se ) Sl IgdaRa=Tdl 8| T8 W) S dad 3id # Sirer
ST & Ugel BCrl Il 8 ¥d WeEldet # e &I ger (Push) dorm g€ &1 dfg
(Pop) SRR EaT STl B |

wa Uoicws  (Presentation):fFrfaRaa fom #ites K& iR s9S IMTRIM &7

Toifar T g —
£
g N
all Last In - First Out

Push Pop

Data Elsmant Dt Elismant

Data Element Dats Elsmant

Data Elsmant Datn Elamant

Data Element Data Elemant

Data Elamant Data Elsmant

Stack Stack
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TP Wb Bl W, LR, Uigex 3R fofds foke & Aregw A gWeive fhar o1 ddhdr
R TP P g Ase AT SN ATeSl el § A Udh TbR BT 81 Fhdl 2 |
g Ul Th W BT SYINT IR TP Bl SHATHS B V8 & ol U g Flgol Wb
=

ATl RIS SR BT ST Kb DI SHRARINHT iR SigfreremafsiT
BT B foIU fHar Sar 81 s9b 3@l Uh edh fAHfailRad | wafie &l &
fore T fopam Sfrar & —

Push() —U& d@ <& # e

Pop()- & @ &F ¥ g

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

peak() — & & Y ST I@ PI TR &7 U1t AT

isFull) —& & WX 8 &) STd &R

isSEmpty() — & & @rell 8 B SITa BRA

W 99T Wb ¥ 3ifdm Tie T 9@ & fo U Uigerk BT STINT B © Sl Bl
XPh b e B garal & 39 TOP & 9 I 91 9ar & v dRvdd fa=1 ger
WP & A Pl I 9aTdT B |

h BRE & UoR —

peek():

peek() BaRM & forg geniReA—

begin procedure peek

return stack[top]

end procedure

peek() B &1 C 9197 # grefiiee —
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 9T § SFefHeed —
bool isfull() {

if(top == MAXSIZE)

return true;

else

return false;

}

isempty():

isempty() B B oy veniRed —
begin procedure isempty

if top less than 1

return true

else

return false

endif

end procedure

isempty()waerd &1 C 4187 3 gReiiceH—
Example

bool isempty() {

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

return false;

}

g1 JfveE(Push Operation): =& # e 791 Sl d@ Sire AT Sed &
AT BT YT MR Hed & 2 MR FHfifed & @ 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.

' \ Push Operation

top— E
tDp e o [}
c c
g 1
Stack Stack

Step 5 — Returns success.

Ife R Pl fofd fove | sHHe &xd 8 o & 3 § SFIHG FHRNT Irdfed
BT BT |

T TR & oy TeiiReA—

begin procedure push: stack, data

if stack is full

return null

endif

top < top + 1
stack[top] «— data
end procedure
TenieA &1 C # seeiiice™ —
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 &I €M &1 Ufshar & Uiy
H SIeT ded Bl g™ Bl gollv <19 dRTIA Bl Tdh A T & Sdid foid fore A
STl e BRH IR IRAd H STeT ad ®l el ax F9RT &I deallocates far Sirar
g Uig SRe fEfaRead o @ Ud s € —

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 /' :

top—— E
o tup —_— D
C C
(& B
Stack Stack
UTUTIReE & oy TomiReA—

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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TiReA &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 STIN—T=foRad &1t & ol Wb &1 ST fBar S |ahar ¢ |

(@) 3T s Jeaiw-1(EIRHCH: TaRIve SdeUe)

() a2 fT

(M) ST FEAEART Ao )

@) oSeufia sfefs Jeaiea@ERedRes vemRM  sdwquEE):  Redle®
UGN @ & dR&® &I AICI ®ed & Udh SINIHCH YU I A 37T

AT TP oifhd T Arced H forg dad 2 991 4R a1 amseye & qgol |
fermferfRaa 9 e 32—

B ESEEICAE]

I (drferen) Arced

gefhad (Rasd aiferer) Arce™

S YN &1 A9 R & ISTAN & AR a1 M1 7 |
stpa A

T Udh TRIUIE a - b + ¢ forgd 8 s # sffRer 3ifRe & #e9 s foar
AT 8 4 U 3BT AT 8 SHP A9 & (o U forRaT 3R dlel T 3 ©
Afhd BT IudRvl & oy & & UP TRNReA H gpad Taayee &l
AR B fory 1fde <1 3R T &7 amawidhar gie § |

Syt (diferer) A=

39 ARYE ¥ JffRex 3ffNs & A forar Biar € Sarsvvr & fofv +ab o &1
SfPaT AT a4+ b & FHM 8 ST AIRYE BT Uifersr AeIE Wl dEd B |
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TRefhad AR

UR<fthaR] A BT Rad TIfersr A1ee ded & 394 3iTRex 3RS & dig § BT
? SR & forg ab+ S @) st AT a+ b B FHA B

Ch B SYTANT UdH A BN TR A # wuiaRer & fog fowar i © |

(@) THSIBT AR BT BT TART YTReA H fham S & STei fdy uor & arer
W BT & off fhdl werd ufge & fvfl Sgeey a&% 87| SR & forg

T YeeldT & ARIH ¥ ST IR e BT |

TH WMH H U Uige ¥ N Uige ddb AT gl BT |

SRRE  FT A9l § T Ufge ¥ GAN UiSe Od o @ foly 98d AR fdded 8l
2 af u& dide 9§ g Ufdc W 9M & d19 9709 Ugd Uige W M B 3R oy
e g= 21|

fx, g @ ol W &1 swdrdd fhar ST Gadr g1 Resa te 3 s&

FERTE § ORI Wb @1 Aee I gHoife B Ihd ¢ |

(M) Ff yEed: Bz W MYFTH BRI MU WU Bl I A b oI wrIfes
O gde Afsd @ ®Y § Ud Wb STANT &l 2 |

T (Queue):dg THh THIIC Sl FaR 2 Gl HB 81 dP Wh & G © | Kb
& R, w6 ® qu IE ORI W ge BT 21 Tk ¥R a@ B S
(enqueue) IR THRT URT T @I Bcr(dequeue) & IUAN H AT & R STl
YR Ugd 3mell ugel wiel (FIFO) & Rigid R & &xar & 3riid, ugd
IR STl 3geH Ugdl el fau S |

LAST IN : _ FIRST IN
LAST OUT FIRST OUT

| & forg ve ardfas gfar # va RivTad ofF &1 s R & A ggel gawr
BTN Ugel 9Tex MY Udh ISR & ®U H <@l S AhT 2 |
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& L
In Data Data Dat Data Data Data Out
| N '
Last In Last Qut First In First Out
Queue

7 Uoiced (Presentation):3fd g4 ||l T & 9 H [MI RIRT BT T AT
PR B oY ST H ofd & FefoiRad = &1 F8ad 9 &g & el IR &
w H Joice 7|

fpar 7 | B 1 T o e |l A1 SIS Hsel aFl H W Ydh UHR BT
B FHaT 8| B9 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
SifRemafsiT &3 & forg fear smar g F=faled /) & gRard e 21

enqueue() — T T T H SireT

dequeue() — U I oG A ST

R D BTN F SUAN b U Fr=iforRad waRd BT START Bl 5—
peek() — & & 2N¥ $TT d@ BT TR A7 Ut 3T

isfull) - & & WX 89 P = HRAT

isempty() — ®] & @Il B 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 H grefiic e —
Example
int peek() {
return queue|front];
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}
isfull():

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

isfull( ) wa=M & fofy TanRen—

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 we &1 99 BT A1 0 F FH 2 A1 TP Aded ag Pl SHRIAGS el (BT ©
3R oY @reft 2 |

isempty() B &1 C AT H $Feiced —
bool isempty() {

if(front < O Il front > rear)

return true;

else

return false;

w7 (Enqueue) 3TReA: 9 # a1 STl Ulgex %e 3R RIR B € g4l sd4d
JMNT Wb ¥ oA 8 & ag # s1el dd &l siret (Insert) & fog ffaRaa

W BT SN B © |

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
o | |
M c B A before

Rear Front
} }
D c B A after

Queue Enqueue

v (Enqueue) TR & oy TaniReA—

procedure enqueue(data)
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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) MIRTA:EICT dcd Pl R A B Bl B &l 9N H fHAT Sren
£ U I SICT dcd Pl YRR BRI ofel Uiger Uise dR R8T 8l 3R GERT SHB!
T8l ¥ g | Frefeied oy @ SIagaRe WReiH fBar S 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 Front
l |
before o c B A
Rear Front
! |
after D c B dequeue
Queue

Queue Dequeue
€17 (Dequeue) TR & oy TemiRed—
procedure dequeue
if queue is empty
return underflow
end if
data = queue[front]
front «— front + 1
return true
end procedure
SR (Dequeue) e &1 C 41T 3§ gHeIHCM —
int dequeue() {
if(isempty())
return 0;
int data = queue[front];
front = front + 1;

return data;

}
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HE@yul fig
o WF UH UHgde SIel TRY (TSIA) B fTA®T TNT AR R T drafr
qrorent & fohar Sirer 21

o TH WP Bl W, WK, Uigex AR foide fore & Aaw I sweiiie fhar
ST AhdT B U b g Aol AT SAHG F9el aiHl § H T UbR
BT 8 AhaT 2 |

o T TP UALdC STl WK ¢ Ol $B 8a 06 WLh & WAM o | Kb &
fmRd, ve ag o aFf fRF W e B B

o B3 Al IMYFPH YR AUF URIH B I PR & (g Wi T qaed
Al & ®U § U Wb STANT el © |

rgraref g

TR T
opl foreg & @ 19 91 9 Ko O F&idd 76 2

@FIFO 5@ @LIFO 5

(@)POP ()Push

2 ¥ Push 3k POP f&a & 4&fda 2|
@) @) fore
@) ¥d @) SR B T

U3 U%h STl TdaR STl dcdi &I SiredT A1 e fadt ff RR o= fasar <

|HAT & fdh 4/ H 2 |
@1 foim fore @) ¥&
&) =g (3) Sty
T4 7% ¥ Breadth First Traversal @ f3lU amaeas ST IwdeR 2 |
() w® @ ®
) =g (&) < Tree )
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EEER D
@FIFO fire @)LIFO fire
@) M W (®) Raw Tree
RIS T

of h I gRAIT o |
W2 g B URWING N |
U3 e iRt 27

U4 UMY SfREE FT 57

IREEIRC S|

1 WH STl IR b TIiIb e hT THSMAN |
2 RH IMRIA BT IR A A3 |

u3 IR # WRAGR R DI AHMAT |

4 3G B GASTRA |

STIXHTAT
SN 10 AR 20 F 3N 3§
SN 409 Q¥TN 50 3
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I 5
foids ferve(LinkedList)

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

YAP e 31 3Tl dcd PT Ulge dral & foid foRe & udd dd &l PEd
[T AT H foRe Ue dcal 6 ISt @ o 9 U g 9 9 gV © | e
W@%mewsﬁqw@a@;dw%% foree @Y JraRRoT

B e @ foy ffaRead wgayef o € |
Tre(Node)— IAF IS # T aMged iR 37T A & TS BT & |
Jae(Next)— Ud Ulger Wies glar & R e 1S &7 Ugd &l § |

foigs foree @1 Uoice( Representation):foid fore @1 ded & 99 & wu #
TeRRT R Whd & W8l W P ArS 3T Ars $I Uige Hal 3

Head

MNext
» Data lems » Data ltems Data ltems

—lf

NULL

foigs fore & uaR:

foie fore & fraforRaa =T TaR €

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

9 foiw fere(Doubly Linked)-%RaS @ik Jha< 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 R 2|

(@) fofep fore ¥ TI8A & IR f[Aaa iR Riags dad! 2 |

() foiw fore # S99 @R fSelod &M= 81T © |

(@) FEe W SR, I W9 & qd emdfed f #g Srewa 7@ |

(S) URI TIgH BRE BT & 99N 3MdRgs & {997 di=c—<e <Igq § 9¢ dhdl 8 |

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

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

(@) wd &R U gREA B |

gl sTe:foie fove @ fferRad giaml smovee &

ﬁ(lnsertion):E@Hmaﬁw@mwﬁwﬂﬁwaﬁrﬁ
|

fefere (deletion):fSfere™ @1 21} Ud STeT ek # T ST d@ HI g™ Al
I8 HIvE B |

wd (Search):Us Sl waer ¥ fAfde a1 d@ BT WivH & ¥d bed 2 |
fewa ( Display): Tvf fore &1 vt axar &

gve(Insertion) SRS & 31 Uh Sl WaeR § UHh 4 At &l
SISl 1 'F 8l fAfaRaa o f6 Ace & 99sii | e ugel Ud |1 S
915 3R 3¢ BT B foIU ol udr »iRy

Head Next MNext
» Data ltems —s Data Hems

MULL

MNext
Data tems

FHa HIfe f6 g7 ga Ars B(NewNode),A(LeftNode) 3k C(RightNode)
P 9 s H)AT ared o | 99 B.next C @1 Ui & 3k NewNode.next -
> RightNode;3r@ I8 9 vz fazmm

Head Mext Next
» Data ltems '_____._-———'—'__—'_-_' Data ltems

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

LeftNode.next -> NewNode;

Haad Mext

Next v
» Datatems Data tems
NULL
Maxt
Data ltems

3G Sl AeE @ = #§ Y A€ @1 s R < iR T fove 39 BR ERfi—

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

NULL
I Ars foe & Yo H g79C PRAT B al §EF A soerr Bl oiR o H

g=I¢ AT B Al 3ifqw A AU e @Y dfge I 3R 37 Ars Null &1 dige
BT

fefere (deletion) SiToReF:fSferem &1 arf Ud Sl R d Udh ST dd &l
ST Ife 98 HAlvg 21 o™ W ta 9 s wwd & U © o @) weg 9
9 B b 99 uga AR &1 ST R f¥efic H aret ded B Wiold B

Head Mext Mext Mext
» Dataltems » Data tems » Dataltems

NULL

M TRIC A @ U Al AS SHP 9 dlel  AlS Pl Ulsce
#—LeftNode.next -> TargetNode.next;

Head Naxm Mext
Data ltems Data ltemns Data ltems

i ——l

NULL
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TargetNode.next —> NULL;

Head Nem MNext
— » Dataltems Data ltems Data Items

MULL

AR BH SRRd 2 ol f¥cfle fFd T s &1 g 9ahd © =gl 89 AR &l
deallocate ®X ¥ad 2 |

foip fore @ sifRe=a & forw C urm:
#include <stdio.h>

#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(" ]");
}
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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) {
83
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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;

//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 {

//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;

}

!

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

//change 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 R Biar & fH 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 & foid fore & dge | omart 4
SHOINE BN Thd ¢ |

o fiids fove SIIfA® SaT TRR ©
TRl g

TRIFS a9
w1 o fore A9 Sugw
(@) ST & vl WIE @ forg
(@) TR 98d @ IaeR & MMHR IR IT & forg
(&) SR P A Rafa & forg
(@) SWRITd # | BIg TEI

2 M AR W AIgH & HIE Bl HE ST & |
(@) ¥ (@) fofae fore
@) ®P (3) wigwex
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U3 o § Q@ oI 91 fofae o &1 tah ydR -8 &

(@) s foiwm foren @) RiTa fofas fore

() WRHger foige fore [®) TEfds fods fore
g4 foiep fore oM dR W T ded B FAERYT & wY H ST
S % |

(@) Rer @) SrHH®

(%) DS eIgH (@) 37 3 BIg T
U5 Uh AR foid foree |
(@) & T Ryl a¥e & IS BT € |
(d) T BIS IoaTa 3N BIS 3 & Bl 2 |
() <raud U H aRerd g ¥ |
(@) & @ MR AT iR 98 FAHA B AFART B B |
AYRTHAD T
o foid fore @1 R o |
2 X fofe fore @m 272
73 W IIR fofp fore § @9 98aR ®?
T4 WHReR foid foe @1 aRaIiia & |
IBECIR GRS
U1 sqd fofd foRed! =Rl |
2 RiTel iR Sae1 fofw fove & g ofaR ®I aarel |
3 ol fore &9 yaR &1 Wi smdes 4 eI g 27
T4 foip fore &1 SUIRT |H=IRIT |

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

C++ & |TI YA

6.1 C++ U & AT

T C++ UMTH # IR 4T B € O — o 61 # g9fam wm@m g1 A ST
AT AT BIgcll H W I O Ihd © AR A 918 N T—3IT IT Th AT
fl prTsd fhy o Ihd 2 |

SIS BIgel
FART DI G
HER HaRlH BT YRHTYT

main( ) B

R 6.1 C++ UM &I GEAT

6.2 C++ &1 Udh I T
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 BRHT &I Uh IS 2 |

e % C++ U # main () B Afard 2|
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o Cumm™ & e C++ U™ # Wea< gfok™ (;) & 9A 81 2 |
HHTYH

o /| (=9 T ) BHT Udh Wlsd DI BHT B & oIy wanT fhar Srar
gl

SEGUES
// This is my first C++ program.

o /¥ ¥/ Up q b ATSAl BT PAT B B foI¢ YANT fHar Srar 2 |
SR —

/* This is my
first C++ program */

iostream wIEa
o O WcHe ¥ Ugdl # forg ol 81 S9! FURIR SERaEd W< dad
=
o @I C++ UM & P& H forar omam 2 |
o MURR 39 TRE & WeHe BT YN HHRI 89 & Yd U &Rl § |
e #include < iostream >Jg IcHE iostream IS & dHe< B YUH b

1y SredT B
e TUH cout IAMSSEIBRR IR U ATIRS B TN Bl 2 |

Namespace
o JT UM H UK ISCIBIIH & WhIY Pl IRHTNT HRT 2 |

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

=l
o ‘std’ @1 AT B Vgl C++ Wss Follg gl gRIRT 2 |

6.3 HHETSfeT Td forfe T

HrTsfeiT Ud fatfe & ufar iRfeT Red R ik axalt 21

Linux OS

g++ BHIS B WANT C++ WU BT SeIsienT g fafe & forg fbar wmar 8

Qe -— g++ abc.cpp.
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Ig HHIE abc.cpp WEA H ¥ T WU B HHISA Bl 2| HHSR Udb
Jesae Wwisd abc.o &1 AT dRar g iR W & Al B & a1 foid
BIAR YTolladd Bigel Pl ] wral 2 | fShlee Wolldd BIgel & 19 a. out
BT g |

MS DOS

Turbo C++ or Borland CH++aHiseR g<Rics Sdoldd—< UFdRIA< HIMS
DOSH Suciel &)1 21 A Th Tsiex ¥ Iucel HIal & foTdsd A1 Bisd, TSIe,
P AR I AT B 2 |
B UL — ART BISA B g9 T 0F B B foIg |
TSIC 3MIIE — I BIed DI TSIE BT & o1y |
FHHTSA AU — WU BT HHEA B B foIT |
e 3 MUY — URITH B HHTSd, foid, R I Th AT a_A & fory |
6.4 Tl

TR &1 G99 BIST Shls Pl elb~ Hal Sl © |
g § fae faRag <re—g B1d 21

YU g2) Slb~g & UaNT ¥ forar Sidr 2 |
6.5 Praey
Ig Ro1d a9 81 2 a1 31 UIMR & R geell F8] Sff Gehdl 2 | $9dhT U
IRTee, Biee AR I JoR—EEEE UM SHRAl @& 4 & forg =& fhar <
AHAT B [C++ DIaeq & Tl foRe a9t 6.1 H M1 147 B | 39 & &g dlasy
C 3RC++ ¥ T 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 AMFSCIBRR TG BHivcT

IRTeet, BRME, W, TN sAME & 98 S GUHR & gRT ¥ O & S=
JMSSCIBIR BT ST & | 39 AMSSIHIAR B A & & fol¢ 8 TP W9 & 319+
form g 2| f=faRad g & C 3R C++ d U a7+ 2|

® Bacl UG JUMHTT B 3HeER, DT 3R IHESIEPR BT YANT B Thd ¢ |
o 51 3fch & 1T M @ YWIATT S B A FhAl T |
® UG & BT 3N I 3R ITT—3TelT AN ST 2 |

o FH1aS BT YANT IRTael & 9 & forg Tt frar 1 \avar 2
fhavre Ieg Sl UM & YOI & SR daeidl T8l & S divee Hel ol
2| C++ H fIfT PR & BiRee BT © O SR, BRI, FAlleT—uge TR 3R
LT |
SEUS e
256 // SR $EOR
3412 [/ wAIfST-uE< TWR
025 [/ Sifded 3ok
“Hello”/] ¥ ®iwe
‘72']] IR B
6.7 IRI® ST TlRY
SeT ey & o 1.2 # <9l SR faifsra far s e 2—
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RS
IRF Ier ey ToR f¥wrs @Jm@\ma ER]

int AEEN w

char afras urgex

float e PR

double TR Al

void

o 1.2 Se1 TRy

IRYP ST <Y B AT AT yPR B AERR T 5y od 21 REer $He
A W ygd forg Wi 21 void ST TR & W g9HT WART T8 fhar Srer 2
AMEHRR BT TANT dPdex 3R s<IoR IRYP ST <2y & A1y fbar frar € llong
HISHRR &1 9T double & |rr fdhar rar € | AIRBRR 94 U6R & 8 ©

e signed

e unsigned

e short

e long
RSP ST TEY 3R FIfSPRR & G dreTE & foRe SS9 dsol 3R I9 cdd
62 ® gurtar AT ¥

2qct 6.2 IRIH ST TTEY & ISl 3R T
SeT T8y BIES 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

qrEdfdd IRl & 1R & forv IRie a1 ey i T8t 81a 21 IRte e
TIEY 3R 3 TTT TRY & WE P IR $HEl ol © | Igaek T Read 39
YR BT &

struct ¥gdaN o1 qH

I
T ST P IIER od B, e w3 Ueegeq B 2 o AW, SH, ufoerd
g |

struct student

{

char name[20];

int age;
float percentage;
1
struct student student1, student2;
T8t student] 3R student2 IoR f¥HIE~S BT <Y ‘student’®d IRYTA 2 |
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I W FaR B aRE BT | Afhd SH Ud 3R BT | ¥R <ISy @
A 396 A AR D TRY B AEGA b AN & GRER BN 2 | S4B IR B
qTSS S e I HR & <leU & Aol & axIey 8l § |

QQIex —

union item

{

int m;

float x;

char c;

}itl;
T8 TP ARUFd it1 @1 =9om FRa1 2| RTEdr TR item © 1 §9 IFRE A O
FR T | B UH BT AT ST TASY 2| T dad Ud WA H TP & BT JINT IR
Tbd B | ARG it1 FART H IR a9 BT WH o Rifd STHT Jad g8 T
float g9 &1 § ST ART X § | 3R &H item &I Faak ShIs~e &d & a9

it1 IRTGS HEARY H AT 98T BT W 1| 89 B8 Ghd © (b AT TR DI
AT B 1T TdFR BT fddheug |

FelT

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

TS 3T TS

Ig Th dNIdT & FTad gRT AT &) dw=gmeil & A1 Siel oidl & | enum dlds 3
0, 1, 2 sIfe GRTRll &Y AME & fore & I Sier o 2 |
SaTENo —

enum color{red, green, blue};

ad: 8 red @1 0, green &I 1 3R blue &1 2 @1 F&T USH 8 S © |

g9 fShlec d&[Sl @I 98T ©Y A SCIoR dogul $ THRCIH Bl UM IR
iaRRrgs Al FR T B |

FETER0] —

enum color{red, green=3, blue=8};
I8l red @ 0 & WA & USH T8 ¢ |
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6.9 feIgcs ST Cl=y

w
TT U B UBR & Yoy &l 98 ¢ |
SEUS S R
int number[5]={2,7, 8,9, 11};
gﬁ number T& W & fOT9&T |13 5 & IR SHH UM SR TET & Ufered
|
B
B U & Y 9N 81T 2 | S U BRI &’ & folg TANT faar iam 21 g
YR &I BRI # IR axer grnfiT v & g gt #§ 9 s 2| U

# faffs el )R BifeliT 3R SUINT PRd URIMTH & 3MHBR bl HH Bl 2| 89
B B fORdR 9 T4t a8 H el |

RIEGAY
qIgey o JIRTS BT § Sff U ok dIRUTd & Ugd &I GdT B |
SEUS S e

int x=5; /finteger 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
NG TR
XHY TISU & dRUSS Bl NN IRUS B8l Sl ¢ |
SEUS Sl

int x=10;

int & y=x;

TE X TP $EIOR TIEY BT IRTGe 23R y SHBT U SUATH © |
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 T©rs9 HAfefafarfe

C++ TumwfeRfafe & def # C & 9ga & wac 21 int, short int 3R long
iNtET JRT—3TERT TISY B | Sd] CRUGRE AT MMILIH 8 9d S9! R[Sl Y
T Pl USH DI W §| TP SN & ATRSH P TRU SR & A1
crRUGHfefIfedd BHT 3Maead 2| <isU dHfefdfdfe &l BRI &xd @ fow <
YUTTefiz |

(i) 9789 TIEY FHdeiA

TIRY HRE RS BT YINT Hxd §Y ARG IT (aaueH HT 9183 TISU BHduid

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 3MSTYS BT

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

(ii) T eT$Y HHge
9 Th ghaued H§ fAfdE ST <Ry B Bad $ser FOHgER w@d: € iRy
PHIaod PN Al B | BIC ST BT g, <3U § Wa: & bdeid 8 bl g8 grdr
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21 99 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

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

6.11 IRTI P =TT

C # & IRTaa & BYOT YR & PRI # @ O g1 C++ # N I8 W
<Ifeh IRTTS @1 BIvom UM # R W ST W &R @l A BT B
GQIEXT —
int main()
{
int X,y; //variable declaration
cin>>x>>y;
int sum=x+y; //variable declaration

cout<<sum;

}
wEaqo fdg
o Ct++ BRMYH & GUT T
e & Uh C++ WMU™ # main () B ifard 21

o C++ UUH H Wed< Agfok™ (;) ¥ A B & |

o CcHT 9 UTd # g T &SB! IR SISNacld o< HEd © |

o UMY P T BIST SPBIs Bl clb~d Hal oiidl & |

o ROd geu % 312l MUTR & gRT daoll =&l o Fhdl & S8 dlaed
BT ST 2 |

e INTIA, BRM, W, TN AN P A O GUTR & gRT A 910 8 S=
JMSSEHIR HET ST © |
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o oS Iog Sl WU & Taollagee & SR daoldl T81 & I8 BT Hal
ST 2 |

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

e TH & UHR & Yleles &I FHE I W Hel oirdl 2 |

e TUScR UH ARUTA BIAT & Sl Udh GER IRUTA T Ugd SEdT 3 |
o C++ cRupAfRfIffe & e # C A 987 & wiae 7|

SIS
JRIfS U
e 1. UH C++ U &1 G H ST ST BT 87
(31) T BT BT (@) AR BRI BT qRHTST
(|) main( ) waeH (]) SWRIad |4l
UeT 2. Uh s Bl b &R & forg foa faeg vt o i @
@) \\ @) // @) | () !
7o 3. IR SRYacd WeHe ¥ Ugd fhd fag wanT far Sirar 87
@) $ @ # @) & ® *
e 4. C++ U &1 dHTsfei 9 fafd & fou foa wwis &1 yamfdar smar 8?2
@) g++ @) a++ @) y++ (@ Z++
TeT 539 | PIAT U I 27
(1) P1a (@) sreSfemrrR
() sffoRex (3) SWRIEd T
U3 6 T W BT U dRTd Sl T8y 8T 27
(@) int (@) char
(@) float (@ class
JAfT TYSTRIAD e
U 1. SIh=d 9T B § ?
U 2. HIaS KT B B ?
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T 3. AMSSCHRR FIT B & 2

U9 4. BIRSC RIT BT & 7

T 5. ¥gdeR IR AT § R®IT IR T ?

ASTRID U2

U 1. STT TRY & qIATHRT BT quid Py ?

T 2. UIRTE Tl TEY o dEd ® ?

U3 3. NHVE 289 fhd ded © ?

IBERIR: GRS

g3 1. C++ URIMA @1 dArslel iR foifdT fomaw iffeT Ried w® o=+ &1
gofq HfsTg ?

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

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

71 C++ ¥ JfReR

Ca &M sifRex C++ # 9 & 39 ol C++ § {8 T iR Sile.
T g 9 fFfafed ©

e Insertion MWeR (<<) — IE g9 S NG & IRGIA & He< B
3Meeye whH W e #xar 2 |

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

o WU RAEM 3R (1) — C++ Tdh <P LIRS AW 2| (&
IRTIST & A BT M —3[eRT &ldh H TANT B Fdhd © | IRGIe H
Y AP HINUT B ST IR b & fd & 4 d 8l ¢ | b
IRGgd @] = e & AR B T T 98 9 @b b oy
el BT & | TP RSIGEH ATINeR & YANT IRYId & TAlddl goi
Bl TR B @ forg fopam Sram 2
U 7.1 — 1Y RS JifRex

#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 0O;
}
WU 7.1 $T IMSTYS ERT—
Inner block
x=30
»x=10
Outer block
x=20
2x=10
e new 3ITREX — T MRex wafa A7 # Srel ffetae & HHR U
IR B |
int *p = new int;
SRIGT el geloR el difeotde dl yaiea a1 & FER yar &xarl 2 |
o delete 3fmer — Ig ffvexr FHR 1 Y mdfeddwal ¥l o el
o & fU g ST # Rt S dad 7 |
SEIE S

delete p;
SR ReHe FART f59 dIgex p g7 Sifehd forar a1 € S g srafedawar 2
7.2 TIFEURM SR SHD YHR

Udh TR RS, PiRec 3R dRUGd T BN 8 S 99 & 99 &
TR AT BT 8 | Ve & 1 TR B T |

o FHT YIAURH
o 3RS UFIUIH
®  Tdllc TRIUTH
° ISR YU

o RereHa RESERE!

o  JIfSThd THRIUTH

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

o SRS URIUTH — O UGEURM W@ 3R 918Y TSY deideid & 9%
SR TRUM™ <d B |

JETEN — x+y*10

x+’a’

S5+int(7.5)

el x 3R y $EIoR IRTad 2|

e Tdlc YRIUTH — Gl UaaUe 9l AR & <Y $duid & 9% Tdle
ey gRumE 2 2|

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

[N —ptr=&x;
ptr+1
SIEl x U IR ¥ 3R ptr UH UiEeR 2|

o RevFd TG — Sl TaIUeE  ferdad T8Y &I YRUM < 2| S 9
3R I 8 Hehell & |

FQTeNUT —X<=y

a==b

ReTer el YU &I Jfera-gaayerd ¥l &gl ol § |

o JINThe YaaUeE — Sl YaUeE QI a1 &I ¥ 3ffdd Reled gaaue™ &l
Siredr 2 3R gfera ergu &1 uRemw < 2|

[N — x>y && x==5
a==20 || y==10

o dIcalsyl TRIUYH (— 39 OXE & U &l fdc R & Sel AqYely= &
forg v fhar ST 21 3@ SuAnT fdew @ ST iR Rt & forg
fopar ST 2

SEUS S B
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a<<3 // dF facw &1 it e R oxar 2|
x>>1 // &% fac &1 <R T®Re e a1 2

7.3 a9y srETETAI< eHURE
* TS BT —
a=b=10;

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

a=(b=20)+5;

(b=20) T# sAETH< TRMIH B R THSS NIEg-H< &8l Sdl 8| J8f
I&] 20, b &1 & 9l 7 3R S\ a1g uRomd 25, a & far S 7 |

e HUES IV — I§ I IR AR Udh g7 ITRACH
3IToRER T YT w9 ¢ |
JQTERT —
a=a+5; @I a+=5; & wy & N forg ¥oa 2|
+= TR BT HHSS FATZTH< 3RS IT ITC B8 FATSTH<T JATIRSY BBl ST

=
7.4 3fRex AfeH ik vaffefad
IR T W SITQT 3iTaRex fhedl TaauerT & 8 d9,C++ 9T § TR &I g1

& fou uR9ia e 89 81 Sea wiffiedr drel sifvex o= urerffear arol
IR I U8t Fuifed 8id 21 39 a9 &7 affarex ORe a1 Sidr 2|

3ifaver @1 gaiRTgiefad

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

T omeR # 9 wurfed B ® S99 Sfmer 3 valRufefady ded &1 C++ SifuRex

@ Tl fore It FIRREH ok TaRiefefadt & wmer ot 7.1 § & Y 7|
9T 7.1 3ifRex AIRTeH 3k gaRgfefad

Jfavex fARrew waRfefady
I F IR
->, ., 0, [1, ++, --, ~, |, unary+, unary-, unary* EIR S D
Unary &, (type), sizeof, new, delete CRIRCID]
* 1, %o T ¥ SR
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+, - I | TR
<<, >> I} | T
<, <=, >, >= I ¥ <
== I= I | T
& I |
A I J g
| T ¥ IR
&& I | i
Il IR | T
2 I 9 <R
=, *=, [=, %=, += ERIRCID]
<<=, >>=, &=, "=, |=, ,(comma) EIR S D
75 BCId FCFoR
T TRE & Prolel IgdeR B4 2 |
o Ry TR
*  HodRM FFR
® T ¥LINW
C++ d Y IRTP FoId IwaeR BN 2| 3R SHdT A IR & Fid Keh<
@ GRT N fbar T 7|
o RIHIY FWaR — WA d o UM # forar orar & 99 & |urfed
fopar Simar 2
SBQIeNv i—
WHT 1
WKHT 2

* oM IR — ol IT IAY AlH GUred & U 59 F b DI gl
ST € TR o R Bl B
SEHEU S
if <cae
if(expression is true)
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{

statements;
}
if-else e
if(expression is true)

{

statements;

statements;

}
switch ®ca<

switch(expression)
{
case 1: statements;
break;
case 2: statements;
break;
case 3: statements;
break;
default : statements;

}
o TU IR — WeA<T I I ST AWF IR Furfed e 2 |
SEIE S
for wea

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

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

{

statements;

}

while wci=
108
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while 0 & 3FeX & W< 4 T B A & 9 ab WUl &l 81 30
e +fees oy W Fer o 2|

while(condition is true)

{

statements;
}
do-while i<
do-while TU &1 URE E BT U $BT T 2| I8 U P9 A dH U IR
a1 Hurfed g 2
do
{
statements;

}while(condition is true);

Heyul fig
o C & gyl 3ifRex C++ H g 2|
o C++ TP <P IgdoRs W & |

e TH UFIYIM 3IHTWRTY [ Hivce AR IRTTT BT I 2 S 99 & 99
S TR AT BT 2 |

o I UGl aret 3ifvexr = urarffedr arel SifiRex ¥ gl |urfed aid
=

o C++ # W1 IRN® T R B & 3R SHd! faff T TR & &
WSHT & gRT AN faam T 2|

et U9
'L
e 1. ST 9§ PIET IR $HB ST TRE & IRGId & doT DI ASCYT
T R e &xar 87
(@) << @) >> @ = @ &
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TR 2. ST 9 DI SRS JATK ATAT # STeT Sffeoide BT AANI Y& HRal 87
(@1) Insertion &ifRex () Extraction 3ifoex
(|) new 3ffRex (®) delete 3iffuvex

e 3. gaaueEe a=(b=20)+5% dRuad 'a’' &1 @1 79 RI?

@) 20 @ 25 @) 5 (8) 30
U 4. 390 I BT ITE B8 INTSHA< JATIRex 87

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

@ if were @) if-else Tea<

(@) switch ehie  (]) SWIad a4
e 6 U IR Bl fHd dglal WeA<T & gRT an fdhar mar &2

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

T 1. SffRex RN &1 aRefd & ?

Ue 2. JTINER P HIgaT BT IR HY ?

g3 3. I UoR & BHoid TaeR T 8 § ?
T 4. TN 9T B & 7

ALSTRIAD Y

T 1. Wb R HTReR & 71 SUANT 8 ?

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

geq 3. C++ H Holde drgid Wk & i f&har a7 g aui| $iforg ?
IRECIGCR R

g 1. fAf= UBR & TaRE &1 SareRv |fed 9o feforg 2

g 2. fAf=T R & offtT WeHel & aui faforg ?

STIRATAT
Y 29 39 47 5T 67F
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Y 8

C++ ¥ BEM

8.1 IR=

BRI YUTH BT Ub 9T 8l & o & &d & forg wanT fear o 21 e
U &1 Haerd § fafora & senfiT o & g Rigrat § 9 e 2 1 U
¥ fAfds vl W BifeiT 3R SUANT BRP WUTH & IMMBR BT HH BT © | C++3
B Bl AR 3D [Avad=Ny iR e g9 & v & T fh=r Sie T 2|

8.2 Bae UCIcIsy

B UICICRY HHITSeR $ HaRH & I H ol <dl & | S RTGHT DI FE&T
IR SF TRY IR Red TRU| bR UIClesy Udh BifeldT UM § Y0 6+
el W= BT © 3R g9a Riced =1 YR &7 Bl § |

type function_name(arguments-list);
SEUS S B
int sum(int a, int b);
B B 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 BIA—d§—HT
PIA—aqE—deYg WRFIER Woi arell faf # Pies BaRM BifelT UM ¥ aRdd

UNTHICRY Bl Pies BhaeM gRT BRAT RN H il fhar omdar 2| BRI IRMHex

R B garra HifelT U # T 811 8| BifelT UMM & dRdfdd URTMHIeR
IEeld & foTU B9 Bla—ars—HRd WRTHIER Ao arell fafer &1 T #va &
SRTERT —
YT : 8.1 Hld—a8—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 O;
}
void update(int &x)
{
x=x+1;
}
UTITH 8.1 & ATSCYS ENTT—
count=0
count=1
JEl 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,
9 T 2 |

8.4 Red—as—wid
T B e Y Red o qhdT 2 |
U™ : 82 Red—am—myd
#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

BRI & Th T AM afd S9! IR foe # fA=Tar @ik sreT—aterT &
FRAT 5 BRI IFaRANST B8 ST & | | B Bl Pidl HRAI IHD JRTIAT
PI AT AR LY W PR FRAT & 7 3 I¥d RS TSY W |

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 T ATSTYS ENTT—

Sum of two numbers is 15

Sum of three numbers is 60

SRR UM § sum() Ba Bl 3iaRelrs fhar 71 &1 <19 847 sum() B &Y
Tl NPT WOld § d9 & ARGHT Tl B Dicd Bl 21 919 8H sum()
BT BT U ARTGIT Aokl § qd A IRTGAT Tl BRI Diel BT 2 |

8.6 SIcIs
9 ) Bae BT Bicd fHAr SIm & HUGH BT Bl DIl B I Bics
BARME B FAT ST & | Ples BRI UG 8 & d/& HUGT BT dgld .
PIfSHT BT BT AT ST & | 519 B BT AMBR BT BT & a9 39 Ufhar §
BB THT gdiq 8 OIdl & | 39 THT BT FHE 39cled B & | Uh gcled
BFH BT IR 3 Bicd B TR BT & | FHZR BRI Hid ICTHE BT SHDI
a1 & favenfud &x <ar 2|

o UH BRM YHUM &I 91T Bl & O & &0 & forw wan fean

ST B

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

o GRM & UH THM AM olfbd 3@ IRgA< foree # fAar iR
3TET—3TET B PRAT $H BRI ARSI Bl Sl 2 |

o TH Fdled BRM BT KR 3 Hid B W Bl & T8 HHTgeR
B Bidd ICHe Pl AP drel I favenfig &= a1 2 |
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Irgrarel 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 Aoie arell fha fafr § $ifel T umm # aRdfds IRFIeR &1 dics
B B BRAA URMHIER H BT fHar Srar &
(3) PleT—arE—B (@) Pfe—drg—aey,
(%) Pre—aE—vgd (@) ) 57 A @13 T

e 3. BaRM INGRANST H Bl BRI Bl Dt HT b W FR 781 Fover 272
(31) SIRTYHT B HA (d) IRTYAT & <ISY

() e HRed ey @) 3TH | B Tl
U 4. Uh WAM HRME & AW olfdbd 396 IR foe # f=ar ek

31T B PR Fhd 8 390 Pal 9l &

(31) BRI MRS (@) ISR SATARANST
() T ARSI @) 79 & 313 T8I
AT AYSTRIAD oA

U3 1. A b HEd & ?

geq 2. MTREX MRANST ey FeT & ?

3T 3. Scled B fhd ded © ?

TYSTRITD U2

U3 1. e Weleey Hd ded g ?

U 2. B —d¥— I AR P —q¥— IBNA § 97 3R 7 ?

U3 3. TaRS IR § Baed & R BT ©§ 7

IBECIRCRC RS

U 1. QT Jogul Bl AMUH H IIEAT—qqell DIA—ag—BRA YUITell & §RT PR B
g for ?

U 2. 99 @ &F%hd AR AT b SABA Bl T B U BHRE B AARAS
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 TR AT &1 U AdYol BIaR 8| Folld &I aeRIT
B C ¥ IR ¥ fordm M1 §| I8 VP JoR fSHrS TIEU & 9911 &I R N
PR BT AT TP T | 39 AT ¥ BH Fold AR IHTeoige & AT @qeRomail wR
Zat B |

9.2 FATH I IRATT BT

FATE T Yok fEHTE TRY B Sl Sl 3R Haed P UH A1 a1 3Gl 2 | Folrd
P TN 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] B0 ST AFANT H & IP] I FAd D WER B YR
PR FHA T | A B AR 5D A0 URABATANT H §8 © SADT FART B dTe%
T TRIE P Fhd ¢ | Wa: & FoIrd b FRR Yisdc Bid 2 | ST Bl dolld @ grede
AN H I HRAT ST BRI HBl e ARIS Jifesiae ATRYACS FIUTHT
|97 BT Yeb HE<aqul [her ¢ |

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
Sifssie Y EyoN
9 STT TLY & R BH Gl Tl & dRNUIS bl HINUTAR Hhd o | 39

aRUaeT BT sifesiae el SIrdm ¢ |

FERY B frw —

point p, q;

T8l ] Sifeic p 3R qEIfvd & 7 |
FTH & AR BT T HRAT

B Bdd FINI P Ufecdd HHRT P SS9 T & Iffeoide b gRT TR R Fhd
2| fecTd HR BRI BT TR B BT YT 59 YR ©

object_name.function_name(arguments list);
ITERT B forg
p.input(10,20);
Jfeide pd ERT input()HaRM I Hid(HAr T 8| Wede p.x=10; A= &
wife x P TEde OIffd fhar a1 § 3R 39 Had Tl & HeR B & A9
TRIH FR I © A DI dlfelde d gRT |
9.3 WRR Hae DI IRATT HRAT

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

FANT B ITax
SITAT 8 | @t & 37exX URUTINT FHR B gcllsd Hae A Sid 8 |
SSTENIT & forw —

class point

{

int X,y;
public:
void input(int a, int b)
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X=a;
y=b;
}
void output(void)
{
cout<<“x="<<x<<“\n”’;
cout<<“y="<<y;
}
};
T P 98N
YR BaRE fIFdT 99 ddT & 3R &l TR 81 SThT Fld I 8% 7T I

gRYTRT BT BIeT B
TR B BT IRIINT &R & oIy ey —

return_type class_name:: function_name(arguments)

{

function body
}
T8l class_name <oTaT 8 % BRM 39 g | 9HfAd 2 |
IR B forg
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;

118

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

void point :: output(void)

cout<<“x="<<x<<“\n”";
cout<<“‘y="<<y;
}
U 9.1 FATE & A1 Ueb YIITH —
#include<iostream>
using namespace std;
class point
{
int x,y;
public:
void input(int a, int b);
void output(void);
b5
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 T ASTYS BN
x=5

y=10

9.4 TR HIRSHRIRY

public 3R private BaSH B TFHd ARHIH Bl ol 2| Ifh I Fa9 B
TR BT TR B DI Y0l bl 3T a2 | Tl & Ufecdd AR Bl Fol™
D e} A TR fBAT ST Wbl § AMRId: delld & WaR Bl bl Ufetd JgHTT
¥ G ST 2| FITd P Usde HeR Fellg & a8} I U 81 fhd off Fahd 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 & BT § 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>>a[i];
}
}

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 0;
}
UIITH 9.2 & ATSCYS BN
Enter the elements of array
6 5 9 8 1
Array elements are
6 5 9 8 1

96 wfed ST HRR

FANT B ST HRR B Lfed & wy d 9§ 9iffd fhar o gedr 21 &fed Sl
TR P fAAvdrd 59 UpR 2 —

o IHD URMG I Y BRI © 9 AP ol B Ul Jifeoide g7
ST ® |

e Had TH B faferd 5@ Sl TR P ) 2 3R S0 Fo & 9l

3ifsoiae TS HYd ¢ |

o T[h IJg T FAH B A1 T 83T & S Tl dRygel AT el Sl 2 |
I 9.3 efed e 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”’";
}
1
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 JAMSTYS BITI—
x=0
x=0
After reading data
x=2
x=2
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IR U™ H 59 feoide It {6 S & a9 e el HRR X B YRMS
Ieg I B WIRN 2| B IR 4 B Pidl BIT & O X Bl 9eg H Th @ gfg o
S 21 9fe aRTad x BT AT Sifestae & e A@TEn fRAT AT 21 X HT AN &

IR 2 e g 2| Whed e #%R & URMS deg N & ST §dhdl & o4 9
T & T8} URWIT b Sirem & 1 9

int data :: x=5;

Jfeotae d1 3ffssrae d2

x=2

i 9.1 wfes a1 dw=R

9.7 wefed HraxR BaRM

wfehr dde & AT HIfd HeR BRME &l Lfed HRR BdRE el ofdl 2|
wefed TR Baed @) feforRad fagedrd e 2

o IT B FAH B TN WeH Tl HWR 3R HR HaR B TR™ IR
T B |

o SHPT FIT B AH P Il I Bt fhar ar 2|

ORI 9.4 RIeh HRR IR
#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;

}
)
int test :: y;
int main()
{
test t1, t2;
tl.set_xy(10);
t2.set_xy(20);
t1.show_x();
t2.show_x();
test::show_y(); // calling static function
return O;
}
U 9.4 BT JATSCYS ENTI—
x=10
x=20
y=2
9.8 s B
ST B 89 O & & ded & UTsde HWR &l dolld & 918} | Uad gl b
ST FHhd 1 Uh % B Fld & Usde Sl Bl 39 dodrd § difeoide P SIRY
TR R Ghd 8| O Uh HaRE o Fl¥l H U TG99 8, AHE=Id: 89 S

BETE Bl S b foIU Hhe 99T o 2 1 39 BaeE &l friend ®igs & AT Gf¥d
frar SIar 2| U Be Bae @ feforRad faRiyarnd e 2

o U UM BdRM P g Bidl [haT Sl 2 |
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o T & 3ifeoide P TSI A Bicl gl fHAT ST FehdT 2 |

e JT TN b HFR DI Hdd SS9 Fld & 3Afeofde &I T8N H TRIT Y
e

o T TN B IR Pel W BN far ST qha 2 |
o JHIT: $UD IRYHT IAfide B ¢ |
U 9.5 S B

#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);

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 T ATSCYe BN

Sum=30
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S TN

U FATH BT HRR BRI G FlTd BT e B 8 Fhal o |
TaTERY & oIy —

class A

{

void fun(); // member function of A

b

class B

};
&M < & g B # %8 BaRM BT Fl BT AW AR WU Rgae Afawex &

e aifa far a1 g1 vaRe fun() TN A &1 HHR BaRH © IR dard B @1
He HRM B | 3R Th Ford & Il HF R Haed O doi § e =9iivd &) 3
S & d9 SS9 Flrd Bl s Fol"T $al Sffal 2 |

JETER0 B forw —
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);
|5

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 ATSTYS BRT—

Maximum is 20
9.9 Refi sifsrae
fiod T & g <@l 6 b TRM IRYA<T & ©U H sifeiae od § 1 BS
haeaifetae W Rest w- Fhad 2 |
R 9.7 Refii sifsstae
#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; 1<3; i++)

,,,,,

cout<<V/[i]<< “,”;

}

friend vector sum(vector, vector);

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 BT 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 ol & HRN DI USH UIgcy bl A8 B T 2 |
IRV B forg

class X

{

int a;
public:
void show();

};
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B g X & WHR a @ oY UIser YRHINT $9 UPR PR Habd o—
int X:: *p=&X::a;
X:: * BT AdcAd FArd X B AR B folv uigex |
&X:: * P HAeld Folrd X BT AHR @ Bl U |
wWeHe int *p=&a; B Tl 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
coutg<x.a; /[/same as above

}

B TN & HFR BdH & folU Uigex e R Ihd © | HHR BaT Bl SNBRRIT
SfTRER () ) TR A Biel B webe |
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 TEU 8 ST ST AR HRM &I Tdh A1 dfer I@dr
=
o W B FoId & AR Usde 8 &

o TN & HWR BRM Bl Folld $ 3<¥ 3R Tl A 91} gRIMNdT fhar
ST Hepall 2 |

e public 3R private BI9E BT TaRTH AISHIT BT ST 2 |
o TN P Sl HRN B Lfed & wu & 4 ;g fhar S godr 2|

o ek Pigs & T HId AR BRE Bl WCfcd FHR B Hal SIdl
=
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o Th Bhs BHRM T & Usde SIEl Bl I Tl & Afeolde P SIRT
TR B Fhd ¢ |

o TH UP FITd & HHWR BT Tgd UIgeR Pl TS B Adhd g |

Tt U
AR T
e 1. Uh YoR SETE S3Y ST ST R Baed BT UH A1 afe @l & SADET
ST 8
(ar) sifsoie (8) @ (@) W () drgex

T 2. W B FA B HER BN ©
@) ofers  (9) wrEde (#) weaes () 379 9 PIE AL
e 3. 3H A P UHUadd ANSHRR o7
(@) public (@) private (9) 3. AR TA (]) T H B3 T

U 4. 399 W HIT Wfeh ST HFeR & Hed § 97 © ?

(37) sH@! URMIG Jeg T B © O $HD AT BT Ul 3feolde Il
NI

(@) dae UH & ufaferdl 39 SeT R & g § |
(F) U FA IRGTA T HeT I ¢ |
(3) SuRIad a4
U3 5 58 O BT Lfed HeaR bRME & ded § 97 87
(@) wfed s & e =T fhar simar 2

(@) Dad FAH B T Wfed Sel HRR IR HRR Haed B Tad a1
A B |

() ST FTH & A DI FeIAT I Bidd (HAT ST & |
(T) SURIaT AT
U3 6. 398 9 BT B bR b ded ¥ I 27
(37) U AT BRI Bl AXE Diel AT ST 2|

@) SN TN B AR BEl W G fHar ST Aahar 2
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() AT S ARG 3feotae B & |
(]) SWRIFd |4l
JAfT TYSTRIAD e
geT 1. g fhd dEd ® ?
T 2. Jifestae fdt FEd & ?
e 3. BS Fo o ded § ?
TSRS T
T 1. UTsde IR Ul TR AIfSHRR § &7 3R & 7
U 2. Wfedh Sl WaR & T T © 7
TR 3. Rfed HRR BRI b R U B B 7
IRECIGE R
g 1. s B B dEd © ? 39 97 foraf ?

geq 2. Udh ‘Complex’ Fa™1 9918y S T Complex WX &I gardr ® 3R a
BT TR B Sired 3R e & folv Hwy B uRyIfid &+ &1 9
forn ?

Ueq 3. T TNl B Sl HRR Bl JSA—dgal] B BT B BaH Bl A8l I
o™ forat ?

19 29§ 39 4T 578 6T
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A —10
Hecder AR fegaex

10.1 IRz

e e # aol @& IR H gH HRR Baed o input() &1 STt faar
2| FAE B UISdC STl HRR Bl SHRRISH(@URME deg <) &1 & oy Hhaed
BT WCeHe & U8l 9 OIfd sifestae & A1 YA fhar SIer 81 J BaRe ST
TR B SHd! difeoide 997 & T9I sARRIesS v # g 2| C4++ o1
€3 I8 2 [ T § IRip ST <5U B RS BT O U Folid <lsU dRudd
(cffsstae) @1 oIffd fd o 8 a9 e St aRe gFRmersst & R dRe 9
IR1P ST ST & dIRTe B gfRRIeES fhar Simar 21

39 AT H, BH TUh AN HR BRM SN $Higdexk H8l ol 8 S9dl gl
P ST b sffsside @7 3ARRIERST &/1 & fIv &M o g1 o9 3= O
frar S7ar 21 U N fRY HWR wRe Sigae 1 S sifeiae B W HRal
2 Sl AN & foy &9 721 oI 7 |

10.2 HIEdCR

PIgICR U A9 UBR &I HFHR BRI © SOH Folid & feoide Pl RIS
P B AU B T B | Bgaey Wd: 8 P 8 O & O SHD FAH D
Afsoide =T fhar O B | degdex Baee & fA=faRad fagyan xdt &

o SUGT AT FoIT B -TH oIl &) BIell 2 |

o I FAN & ufedTd AFANT H HINT B4 @MY |

e U9 3ffeside HINT fhar oI € 9 I wad: &1 didd & oI # |

o IHT PIg Red gy 72 8Iar §, ¥8l ad @t void fl 3R 39 UBR I B
ey Rest 718l a=ar 2|

o Il STeRe TEI a1 o1 Faar 2 |
e 3% TS &I UaHW ol IR Fdhd ¢ |
IRV B oy —
class point

{
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int x,y;
public:

point(void); //constructor declared

1
point :: point(void) //constructor defined
{
x=0;
y=0;
}
9 89 I point & 3ifeoide BT HINT B o
ISR B forg —

point p;

FATH & 3TCX HIgde Wa: &1 Dicl B Ofdl 2 AR UEde SeT #WR X 3R y &I
I W Sfeiae p & fory sMRMEES R <0 | Sl dvgder IIRTAT -8l od @
Y fShTee Bygaex HEl Sl © | 3R VT Pls dhegdex dell H uR9Ig &l &

T HHTSR fShiee Pigdex SUTE HRATT & S0 Tl & 3ifeolde BINT B

feg
10.3 WHCRZTS HE IR

ST HIgICR JIRTYAT o & S IRHIEgSE FHgdex Hel Wil ¢ |
TJaTER0T & foly —
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;
}

IRTHIeRTgSS BYgdex P & dNIBT W Bial fhar ST qebar 8 |
e point p= point(10,20); /lexplicit call

I WeHe TH Jfeide pdl 10 3R 20 9 ¥ SHRTARS &1 & |

e point p(10,20); /fimplicit call

Ig WeHe ST Wele Pl dvg B bRl 2 |

HIcde] BT BT Scsd B ® vy # ff gRIINT fhar 51 Faar 21
ITERV B oy —

class point

{

it x,y;
public:
point(int a, int b)
{

X=a;
y:
}
|5
HIgae] d ARgAT fHdl W TRY & B 9ad € R 99 N & o 3
T g
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IfdhT U H¥gacey MU FATH BT VB Ud AgHT & w0 ¥ of FHdl ¢ |
TaTERY & oIy —

class X

Ig JT B 3R BIgdex Bl HIYl dgdex Hal ofdl 2 |

ORI 10.1: IRTHICRISSS BRgdey
#include<iostream>
using namespace std;
class rectangle
{

int length;

int breadth;
public:

rectangle(int a, int b)
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length=a;
breadth=Db;
}
void area()
{
cout<<“Area="<<length*breadth;
}
b
int main()

{
rectangle r(5,10);
return O;
}
U 10.1 BT ASTYS BN
Area=50
10.4 HIEFCI SMARANST i—

TP TN § U 0 SUET dRgdex 81 Adhd 2 AR 30 dgdex MaRANST Hal
S

UIIT 10.2: HICFCR ATaRANST
#include<iostream>
using namespace std;
class point
{
int X,y;
public:
point()// no argument constructor

{
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x=0;
y=0;
}
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, T’ point # 9 d¥gaex ¢ | Ugal A1 IRTgAT & hegde
2| AP ST A1 {5l URMS I &7 Sffsstae 99 & forg favar Sirar €1 o9
B9 A HIgACR URHING $HI & d9 89 HHGER DI Gd€ B & fog fa=m
AIGHT Pl PIgder URAINT BRAT BT | GIRT HIgdex U a3 R & w4
H oIaT g 3R ifesiae &I SMRMASS oRaTl & | TRl degdex af IRTP< ofdl 8
3R 39 a1 IR ¥ 3ifeolae P SHRIAS BT & |

10.5 fSHice RPIT & AR HIgdc
Fegaex [Shiee AT o Ao B |
IETERV B foru —

point(int a, int b=0);
&M < % Rvfee smvgie < ¥ 99 I I B | gA< ba! Rviee Iog
T 2| 99 I8 e

point p(3);
a®dl 5 I IAAEA HAT & AR bl Y ((Shice gRI) offdh wLedHe

point(7,11);

a P 7 I WA PRl © IR b I 11 R T9 IR Wrefer A T 81
T4 9 fShice ARTGAT Bl AGRES IR od o |

MR UdH ARTIAT dTell Higaex Hl 39 Hegdex & AT Ale © a9 Pl He
qrell eHe

point p(5);
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TE BT o § 3rHe § fh B dgdex Bl Bial fhdT S iR Tdh SRasedm
o Rafd I= 81 9l B | HHEeR Udh FfS I SO IR <l B |

10.6 3ifsoiae &1 SIS SARRIATEWIE

Tg offciac @1 3FARPA I [ TRA W A T WHA B SEAED
SHRRIATSOe™ &1 BRIET I8 § b &9 A= 9eR & e degdex JaRalsT
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=Db;
area=length*breadth;
}
void display()
{
cout<<“Area="<<area<<“\n”’;
}
|5
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 DUl HEgFR

PICICR Gl U Jifeoide Bl IUT FolTd & N feolae 9 AT 3R gHRRIEES
FHRAT B, S BIUT HYgdex HET Ol 8| U HIUl Hegder Ul Folrd & 3ffeotae
BT I ARG B w7 # o 2|

R 10.4 BIUT Hg I

#include<iostream>

using namespace std;

class product

{

int code;
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public:
product(){ } // default constructor
product(int x)//parameterized constructor

{

code=x;

}

product(product &y) //copy constructor

{

code=y.code; //copy the value

}
void display(void)

{

cout<<code;

b
int main()

{
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 ATSTYS BN
Code of p1:10

Code of p2:10

Code of p3:10
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Alc— 99 WM H BU degdery uR9MT A8l 81 8 99 HHIgeR 319+ Bial
PHegde IUTE] B ol B |

10.8 fe¥gaex —

FART BT Uh a9y YR &1 HR HRM RTHT T dedex & gRT g91-) T
ffsside ®I WA B D oy fobar orar 2| fsegaer waed @ fr=ferRaa fagraant
Bl ®

(1) 39S M FATH & A B I BT © | dfb g9 M A Usel tilde(™) e
BT B |

(2) I AIRTIAT 7Bl ol § R e W Red 781 oear 7|

(3) ST9 e U AT <Al IT HaRE | IR M ® 79 I8 HHgeR & gRT 3
Bl Bt BIT &

f=ferRag oo <oifar ® fo gy B dHIseRk © g 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”;

}
};

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 T8A W Jad &1 & oy
frar S 8| aifes Had AR &7 g SUART SR W A7 sifetae @ forg fasan
ST 9% | fH) sifeside BT HHRT BT 3MMde digdex HaelH H§ new 3R A fHar
ST © R fS¥gaey b H delete 3ifuver ¥ amAfed #ART &1 g4: foram Sram
=

U 10.6 S¥gdey &1 STANT NI I Jad Bl & 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’;

}
|5
int main()

{
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sample s(10);
return 0;

}
GIITH 10.5 BT ATICYS BRT—

Character array of length 10 created

Memory de-allocated for the character array

¢ PgdX U fI9Y UBR &I HHR BdH § I8 SHD A & 3ifeoide Bl
sHRRIeTES B & forv o™ e g

o FgdR & AvgHT Al W <Y & B Wahd T RO S N @
o 3 gwifdd &

® TFH PHIgdex AUl FoATH BT NPy Yo IRTGH<T & ©T H of |l & |

o FHEdck Sl UH dfelde P I FA B FEX Sieolge A =N 3R
sMRRIETEST ®RaT 8, S Bl dhegdex B8l Sl © |

o T UM ¥ Bl dHigdex URVINT & Bl & d9 HFIgelR 3O BHial
PHEgIeR U B <l ¢ |

o T BT Uh fI9Y UHR &I HHR HaRM TTHT TN dgdey & gRI
IR TR Jfeoide DI WH B B o0 fhar ST 2 S fS¥gaer hel ST
2l

el e
JEIfIS U9 -
U 1.390 ¥ BIThederd ® ey H 9 87
(@1) SHBT ATH FART B AH SN & BT B |
@) A 7 B ufeads ST F TG BN ARy |
(W) <19 sifesige GIT By OI)T & 99 I W@ &1 did 8 9 © |
(T) SURIGT
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TeT 2. B Sl IIMRTGAT o & =T Hal Il 87
(&) Rwfee degaey (@) &1 SR @
(@) RMHeRIgSS Begdex @) sTH ¥ B3 T8
e 3. PHEgdex ol [ Jifeoide B I FANE b IR Jifeolae ¥ =IfA iR

faN

STRRICES BRdT 8, U B8l el 2 |

(@) f¥wice degaex (d) PrA BIgeR

(@) IRMevIgse FRgdex @) 3 | BIs T2
U 4. 3T W PSR & dof # 9 272

(@) SHAST M FAH B AW b O BT B Afb $HD A H U
tilde(~) foeg &rar 21

(@) I8 IRTYHT & o ¥ 3R dey Wt Redt =& owar 7|

(W) 98 SR & gRT W 81 $ic Bl g oid bl U a1 &l ar
BT qIER I 7 |

(T) SURIaT A
AT AYSTRIAD oA
U 1. Becaeyd a1 81 8 P

g 2. IRMeXISoS Hgded T 8 & ?

T 3. BYgde] MARANST bt dad & 2
TESTIRIHAD Yo

g 1. Heded $) a7 fadward g € ?

U3 2. fS¥gaesd | B & 39! fadwany fora ?

U 3. fogaesa @ SuanT ferai ?

IRECIR GRS

T 1. fSWlce ARTLIT & AT HIgdex Bl g HIToTg ?

STIRATAT

1< 2 39 4.
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T —11
TR AMARANST

11.1 IR=

ISR ATGRANST C++ AT BT HeUdqUl fher © | 39 ek A &9 JoR—IShr<
cI39 @ a1 IRTTA BT S IHhd & S dxg ¥ O oRe 9 &9 9% ST <3 9
FRd 2| Rl TR @l Udp el <=y & fou faow fAfT 3 sifmex
JMRANST HET Sar g1 C++ H T MRS BT dRals &R Idhd © | Rmamg
frforfaa sifer @& —

o T HRR U 3ifureN (., %)

o WY Rollege™ affuvev (::)

e TR 3ffuvex (sizeof)

o B 3ffmmex (7:)
9 B Ud AR Bl MR B § SHHT JoTwd dRaR &l & | ISR B
I 1 Rl BT fl SIS dad B
11.2 3RS HRME

Td 3ffover &l SffaRad T <5 & fog &9 wa IRy waed &™ # o d © o
IR B BBl SIdT 2 | IR B BT Ueicsy 39 YbR Bidl g—

return_type class_name :: operator op(arguments list)

{

function body

}

TE! operator Us #Ids 2 3R op Ud 3fRex & RN afxars fbar oem 21
MR BRE Uh FAN BT HHER B I he HaR el a1y | S99 Hh I8 8
% oIy Ush IRTP<T ofal & Siafdh s BaRM IR AR & foY Th sRTgH<T
AT & @R I3 SffRex & fory T ifRex oiar § |
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11.3 T 3ITIRCY Bl AR HRE A NARArS Bl

&9 ke fhad gfthic SifReR (++) BT STERYT & fog ofd B | I8 Bad Ush 3RS
SITAT 21 B89 S 3RS Bl AMdRells B dlf 39T YN U 3ifeolde & AT
a1 S W@ IR 39 Sffciae & 8 TP Sl ATSSH Bl deg, Bl UP 98T T |
URIH11.1 URe fhad Sfthic SifReR & 3favars Bl

#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 $T ASCYe NTT—

p: x=5 y=8

p++: x=6 y=9

JTINER BRI H int &1 JANT I8 ST & b 89 dReflhad Sfptic offer &
3feRere B I8 © 7 & Mfhad ik sifvex 31|

11.4 RN SIRCY DI he HRM H IAARArS DA

g ffthe fefhic ifRex (--) @ SRy & forg o §1 ot Ua SifuRs ol &
2] B9 U IR BT 3MaNals HYI dlfh gHBI TIANT 3ifsolde & A1 fbaT ST
| 3R 39 3ifeide & 8% U STl 3MScH Bl ey bl U $HH PR o |

g™ 11.2 — e fSfhde 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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aaaaa

cout<<“y="<<y<<“\n”;
}
friend void operator--(point &s)
{
s.Xx=8.X-1;
s.y=s.y-1;
}
15
int main()
{
point p;
p.getdata(7,10);
cout<<“p:”;
p-show();
--Pps
cout<<*“--p:”’;
p.show();
return O;

}

U 11.2 BT ASCYE BIT—
p: x=7 y=10

p++: x=6 y=9

& < b SffRer BRM H AIRTYAT VBNd & §RT Aol TAT | 3R &H dog B

ERT 9old I8 &M el dxal difd Sl deofrd e B # fd 3 main()
waeE H ufafdfed =8l 8N | =foRad eifiRed @1 e B 9 3fdRelle -8l
fpar S Aebar 23—

* IIgTHC IR =
o B Bid 3ifmex ()

N o ~ N
o HHHTHT 3TN []

o I HFRR Uad JREN ->
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11.5 TSI AT Bl R B | NIRATS BT

T ISR W MWER (+) B ISRV & oIy ofd © | S & SffuRs ol & 3R
T BT ANT Y <dl & | o9 9HT GANT IR1h ST T8y & 1 fhar Sidr 2 1 g9
39 3R BT a1 Afery BT Sied & forg STIT et |

YT 11.3 — 987N 9 3ITRER (+) BT 3MeaRATS 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; i<2; i++)
{
for(int j=0; j<2; j++)
cout<<mat[i][jl<<*\t”;
cout<<‘“\n’’;

}

int main()

{
matrix ml,m2,m3;
ml.getmatrix();
m?2.getmatrix();
m3=ml+m2;
cout<<"matrix m1:\n";
m1.showmatrix();
cout<<"matrix m2:\n";
m2.showmatrix();
cout<<"Resultant matrix:\n";
m3.showmatrix();

return 0;

}
U 11.3 & 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

SR G H, 3AIReR Hhaed Hfgad T8 & Udh RIGAT ofdl ol ol fdb
ISR ¥ 3RS BT TART JATIRS 2| Ugall IS m1 & TANT IITINER BRI
P P BT B g fbar T & difd ml & ST HWR Bl 3R BRI gRT
T & TR fhar T 2

m3=ml+m2;

o= weie & 9o+ ©

m3 =ml.operator+(m?2);

g TR & oIy, IRl dR% BT RS AT BRI Bl hid BT B ol
o SImar © &R Sl TR® & SffRey BRM & ARTGT & HT H Ao 1T 2 |

11.6 ISR 3RS B Be BRME | AR HIAT
frferRad UM a3 9 3iTReR (+) BT Bs BRI | al Hiucidd IRl &l

SIS+ BT SETEXT 2 |

U™ 114 93N @ 3iT0RER Bl s BaRF H NARcATS 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’’;
}
IS
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
Cl1=1.6+i6.2;
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C2=2.3+i3.4;

C3=3.9+i19.6;

SURIGT WA # 3ifReY %9 Hielad] SleY & QI JRTYHT ofdl B 3R Th
BIFIdT AT BT URTH & w9 § Red axar g | H-faRad weie
c3=cl+c2;

= Rede @& 99F ®

c3=operator+(cl,c2);

He@yut fdg
o fhefl JTIREX BT TP STeT <2U & fory A9y AT 91 3ffRex MRS
HET ST B |
e Td B TP ATWREX Pl 3RS B & SHD oy IRaAR &l ¢ |
o 3fRex &7 AfaRad AT < & forg &9 o a9y v &M & od ©
O 3ifRex HaR= HET ST # |
o 3RS BN TP Folrd HI HHER B IT hs AR+ eFT a1y |

rgraref e
TR g9
U 1. g STReY B NaRelle a1 fhar S Habar 27

(31) ¥pIu RS 3iTuver (::)(3) Tl HWR Uy ATuReX (., .¥)
(@) a3 @ ffReR (+)  (]) HfSTHer 3ffmer (?:)
U9 2. 9N JATREY BT MARATS BT & (oY 3RS B HeR BdRH & wY

H fobae SIRTGHT ofell 87
(@1) = IRTgA @) v T
(®) T IR (@) 3 9 FIE T

e 3. NI JATWRER B ATaRATe B & oY TR BRI he B & wd d
= smvgie T 87

(31) 3T AIRTGHT @) v T
(W) T IR (%) s & IS T
2T 4. fHd TR B s HFRME W MARATS T8 B Fhd 87
(31) = IrATSTHC JiTUNCR @) () BaRM BidT 3ATUNCR
@[] FHPEhRT 3ifex (]) SWRIaa AT
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AT AYSTRIAD T
U3 1. TR AARATST b PHaT Srer & ?

U 2 AR B &I Hlelersy foraf ?

U3 3. 3iTRexT &7 719 foral T affarells 8! fhar ST HebaT & ?

o 1. 3TREX HaRH HRR B & wU § IR R BRE hs HRHE & ®U
#H S H 3R BT g PIfoTY ?

IRECIR:CAR RS

U 1. I @ Sl Bl FUMHS G & oY NI AT ATIRER DI JATaRATS
B BT YITH s BaRH BT ST BB ford) ?

U 2 9IS Wi 3MWReR Bl & T dl Sired & oIy 3ffaRells &_- &I UM

HR BaRM BT SYANT TR fordl ?

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 ¥ TIR FoAr<l
8 T g9 @ v far Siar 8 39 ufdhar & 3RS wEl oiidm 21 9
fPoR & gRT UUTR G9Y 3R $Holl dl g97 FhdT & | e J IR FoId bl 99
FAH AT W T T R FATH P8l Ol & AR T3 T dl (Rigs Fardq v
Ages FolTd AT 9 FolT el Sl 2 |

12.2 fevIges T &I gRWINT BT
fexIges Tl BT URYINT B &1 Riead 399 bR 8idl &

class derived-class-name : visibility-mode base-class-name

{

members of derived class.

|5

fafSifefers Are uisde ukdes I ufedd B Tahal Bl fewiee fafvfaferd #rs
gde Biar &1 fafififerd A ug samr § 5 99 Fo @ wR @l urgdce
HIeacsell IT Ufeidall §TeRe fhar AT B PR 99 Fold &l feXIses dalrd &
gRT Uisdeel sTeRe fhar & dd 99 oo @ Ufedd 3R Uiddes Hwr fovges
FATH & UTsde TR 99 O 2 | 99 Folid & Uisde HrR Bl Hf) i) sgRe =gl
fpar S et B

IR 99 TN Bl fRE® g & gRT Uicde sl seRe fhar Tar g dd 99
FAT & YIcaes 3R Ufsctd AR fevges ool & UIcdes "R §9 o ¢ |

IR I T Dl fSRges T & gRT Ufedddell seRe fdar a1 & d9 99
FATT B UIcdes HeN feXges Folld & Uicdes HR a9 o 2 3R 99 Felld &

UfeeTh R fexTgee dolrd & ufecler HFR &9 ST 2 |

12.3 R s1=eREw
RTer 3R ¥ U 99 Tl 3R e fIRIges Foly 8l 2
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I FAE

v
SNSRI

o 12.1 Rire seRew
fereferRaa ame RiTTe s 2REH &1 ISR 2 |
T 121 RiTa seRed

#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";
}
|8
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 0;

}
AT 12.1 T ASCYe BNT—

x=4
y=9
Maximum is: 9

SRIGT I #, 99 Fold # Q1 Uicacs 3R X iR y B J SFl SeT 7R dad
T FA R B! R g T & gRT YA 8Id © | 39 QM FoAl B
R ¥ TR | feUses Femd maximum 39 T ST R H ifdd deg @Y o
Al B | VSR 7 & gRT 99 &l & Ufeddd SRATH & 919 fSvges g §
fereforRad R 81 |

fSR1Ises a9 ‘maximum’
geacs W)
X, ¥

gfeetd H=R
getdata()
showdata()
max()

R 12.2 fevIgeE T maximum & #w=R
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12.4 Aeeolddl $IgRed
T FATE DI (T TN fS1ges Fomd A 1 fe_18a fhan &1 dahar ¢ |
ERICEIR]

A 4

1508 gt /
JARTIT FATH

A 4

o 12.3 Aciciga s
TodTeldel SRS | ofddd &1 Bis W &1 Bl § | f=faRad grumg Accicrad
TR BT SETeXT 2

YT 12.2 Aeeldldd 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";

}

160

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

class data2:public datal
{
protected:
inty;
public:
void get_y(int b)
{
y=b;
}
void show_y(void)
{
cout<<"y="<<y<<"\n";
}
15
class addition: public data2
{
int z;
public:
void sum(void)
{
Z=X+Y;
}
void show_z(void)
{

cout<<"z="<<z<<"\n";

}

|5

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 ATSTYS N

x=4

y=17

z=11

SIRITT NI ¥, $ges 7T ‘data2’ & 99 Ford ‘datal’ & fovrga & =0 2
iR I SRA¥H &1 Ugell olael 2| 99 g ‘datal’ & Uicdcs Scl #RR X
fevges Fg ‘data2’ § Uicdes 99 WAl 2| SRAYH & Usd oldd & 9IS
fexrges doiT ‘data2’ # fmforRad HwR BT

fSrss o ‘data2’
X,y

gfeetd =R
get_x()
show_x()
get_y()
show_y()
3 124 fSses o™ ‘data2’ & dwR

T ‘addition’ @1 3fARE I o ‘data’ ¥ fexrsa fhar mar ® @R I
gTeRe &1 GO odel ©| $TeRed & R odd & d% fSviges o
‘addition’ # f=feRad Hr R 81T |
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feRrses 7w ‘addition’
BIEECRIEK
Z
AN AN _ﬁ;@?

X,y

s Hax
get_x()
show_x()
get_y()
show_y()
sum()
show_z()

o 125 RR1ges T4 ‘addition’ & AR

125 AUl S8R
Sld U FolTd B & IT o I 3Mfd Tl & BIoR Bl seRc dxdl 8, S99

TeIUel geRed Bl ol 2 |

I FINT -1 I FIT -2 9 FINT -n

\ 4
SHECCRCTIRG|

o 12,6 Aua gTRREH
fSRTgeE Il &1 RIeadd U 3 31fd 9 Fall & 91T 39 YhR BT © |
class derived_class : visibility Base_class-1, visibility Base_class-2, - - -

{
1

Members of derived class
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fereferRaa oM acdiudel gy &1 SaTEv 2 |

U 12.3 HedlUel $8Red
#include<iostream>

using namespace std;
class B1

{

protected:
int x;
public:
void get_x(int a)
{
X=a;
}
B
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 ERRTPIPA IR

9 Th 99 Felld BT ol AT a1 A 3 fexrses Fomdl gRT gTefRe fHar omar 2
Y BRI sTeRed Hel Il © |

TR & foIv Ush faemera # AR &1 aefieror o 12.8 § g9 T §

Person

T

Student

Teacher

a1 12.8 ERRIGTBel SRS BT IETERT
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YHUTH 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";

15
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";
}
IR

class student : public person

{
int standard;
public:
void get_standard(int s)
{
standard=s;
}
void show_student(void)
{
show_person();
cout<<"Standard:"<<standard<<"\n";
}
15
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;

}
AT 12.4 PT ATSCYS BRT—

Name: Ram
Age: 30
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Post: TGT
Name: Shyam
Age: 17
Standard: 12

12.7873f3s SRy

T AT 31 O d 3IeRET & Ureul & qHfold wU Bl gsfds STeRed Hal Sirdl
2| SeeN B fou R 129 ¥ ssfie geRey <uiar war &1 o fb deciaad

3Ry IR FedIuel SR & JHfed U ¢ |

arithmetic

|

addition

[ —

result

subtract

o 12,9 Tl sRRET &1 SaEv

YU 12.58T8f9s gTeRed

#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;
}
B
int main()
{
result z;
z.getdata();
z.add();
z.sub();
z.display();
return O;
}
UIITH 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 I3 99 FATHS

U% SIS 3HeREA &I IR od & fod seRee & O ureu o f&
Heloldd, Aedludl IR BRRIfbdd aHfad 8 o9 & T 126 & Toiar mam g
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Ford ‘TA' (Rre7d 9erd) @ |1 ge 99 delol ‘teacher’ iR ‘student’
! v w99 99 dor ‘person’ g1 ‘TA’ @9 ‘person’ T & IR
B T THI A gTRRE Il 2| IE RIT g 9 S el 21 ‘person’
Fod B Wil Meacs 3R ufedd HRR TA’ dad § &1 R $eRe & 9 2 |

UgdT T ‘teacher’ B §Y IR TERT @™ ‘student’ B BU| UE UP
AT B R IO Al B IR 39 R ST A1 |

T I Tl person T I FAT

T

teacher

student

\A/

T

R 12,0 T3 S0 FAE

Y8 IR Ueh A 99 Fld Bl agafel 99 Folrd qIbR Ygel o¥f Felrdl bl
T A F ERE R B I FHh 7 ST A eI T4 7 |

class person

|

IR
class student : virtual public person

{
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)

IR
T4 U FoITd DI 9gN 99 FA HINT PR & d9 bl IS4 FAd D UledAD 3R
giedcs HeR B Teh g yfcferdl geRe el & |

12.9 TR de FTRIo]

AR TH & M & HRET 99 AR -1 9 qomrdl § yarT far Siram 2, a9
I FAH P HRM DI agardd ST fhar SIar 2, SH IYred B Hel I ¢ |
g fIFT Wede & adord BRI B WR 9gsid o HEl oIl 2 | Ud Folrd
FH U PH TP WR dYG3Ie BaRM 8l Al 99 FA Bl TaRgdE I el Sl © |
SIPBT TANT 3ifsolde g1 | =Tl fhar Sidr 2 | 9T WART ddd 9 Folld & ®J
H far ST © O g FIrl §RT geiRe T ST & | R 9geTel Bhav &l
S TN B NI URIINT &A1 ORIl § Ol Uskede do 9 foRiges Bl
fr=ferRad UM Tagde del"T &1 Udh ST’ ©

UHITH 12.6VaRedc delrRiol

#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;
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}
};

class Rectangle: public Shape
{
public:
int area()
{
return (width * height);
}
|5
class Triangle: public Shape
{
public:
int area() {
return (width * height)/2;
}
|5
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 fdg
e UTd ¥ IR Tl ¥ 73 Folrd 1 B UfhaAT Bl SAeRSH B8l il 2 |
o fIwice fafSifaferdt A wrgae g & |
o R 3TRREH & Toh 9 T iR U feRIges o B B |
o HAIdad R H daet @ $Ig A e Bl 7 |

e Td Uh FATH Bl &I AT T I AP FATAl b Bl Bl 398RS Bl ©, 39
qeI9el S8R Hal Sl 8 |

e T4 UH 9 T BT &l AT 3T I e fRzes daral g1 seRe foar
ST ® S BRRIPIhe sHeRed Hal Sl B |

e T T T U AP sRIT & UTHUl Bl AHIfId WU Pl BSigs AR
P8l T © |

o 9 TP I Bl dY3rdd 9 FAN HId IR © d9 bdd I FAN b
gfeetan 3R Urcacs #R @ va & ufaferdl giefRe Brft 21

o UG FId H HH A PH VS WR qg3iel BaRM 8l dl S A Pl Yaigae
FATH BET STl & |

g e
Er\‘gﬁ'ﬁq??[:
U 1. 3R ¥ Ugdl ¥ OIR Folid Bl T Hal SIdl 87
(@) 99 T (@) We Foma (|) guR & (]) SuRIad
a4y
Ueq 2. ITRRCH H 7E FoT B FAT HET il 57
(@) fergs T @) aZes FAE (@) 99 I (]) IR aqH!
Te 3. fewiee fafsifaferdt Ars @ grar 27
(&) ufecta (d) wrgae (@) Wedes  (]) I W IS 7
e 4. 3TRSH R T 99 7N iR U fR1ges Fod Bl ® S T pEl
ST 5°

@) RiTat g7k (@) Acielad gTeRed

(¥) ACUd 3R (]) ERRNIfhdd gieRed
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U3 5. Ol U Folld bl &1 AT aF 3 3P Tl & BeR bl 3IeRe dRdl 8, S
FIT H-T ST 82

@) Rt 3R (@) Accielad gTeRed

(¥) ACUd 3R (]) ERRNIfdhdd gieRed
AT ASTRIAD T
T 1. 3T8ReN fhd ded 7 ?

g 2. RiTel 3Ry frd ®ed § ?

3 3. Hedlolddl sHeRed by ®ed © 7

T 4. Aoyl 3Ry fhd ®ed © ?

U3 5. BRNIbde 38R bl dad & ?

U3 6. BSfds s fHd #ead 2 ?

U3 7. TaRgde ol fbd ded & ?

TESTRIHD T

g 1. fAfSfafafe Are &1 g9eRE H u9E &1 aviF difoig ?

U 2. TYIAS I FATH DI ARV AT & 7

IBECIR GRS

geT 1. U shape F a5y O Uah ®IR ad3idl %= volume 11| shape

FITd DI A9 Fol cone, cylinder 3R cube gRT gRfee fhar &1 I s
FARTS @R JY3Ted BRI Bl IRIAT DI TN & forg g ¥ 2

SN

1 2 39 43 5
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MY 13

DBMS 39eRUm

BIsd Rived &1 uReg

BIgdl & TP Ue Bl ¥R, Y4 e AR update &= & o Us abstraction &
BIgel RITCH $el oal & | U Bigd [wed # 39 9t g1 (Afdee(Specified)
el |@ETY (structure) Wt wnfie E1 A IeT WRAAN multiple HTES B a8EH
P TP URT & 97 § FaRIT b & v ooz 78 81 Ud ®iza Rived #
31 abstraction @ead Wewid & A Afdw(Specified) w=a g1 I A
T WF R wIEdl a% Ugd(access) Bl AN & forg fEomegs fhwRiE (wisd
faeaa-rai(reliability) gHRem @rar € ok I8 Ried o7 yga fTHERT & |
wisdd Reed o1 sifi(problems):

e 3¢l redundancy : U& & I $H3 Bl H SUAY & | O B Ul
fafer=1 gl & U STelT 31T BIgal § Suae 2 |

e 3T Access difficulty: S¥% S a7 TREI(request) AT ¥ d9 Y
WUTH @I ATIIDAT Bl & Rifd, B FHI TIAT WHTH T IR Bl gl
forU =1u g foras &) agvygddr gl 2 |

e Scrisolated 2: STT 31T ST WISl H, 3T 31T WY H B |

e Multiple STINTHAl, Tdh & ST Uh W IWAN T8l PR Fbd Hlfd
FHFIMR FRY & Ay wideror & sfearg & 7|

o T H GREM BN AR] A H HfSAraf et 2

o el Wl wARRi(Integrity issues): STEE W IR B GHRED
fopar ST =Ry |
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BIsd RICH & m:
* Uha—uar(single application) & eI MM f&oIs |
® UD Yol IUANT ARG I~1a (optimized) FTST |
o TG H FHIA |

HIERARCHY OFScr:®uer Ried # R fby U Se1 & 9 a8 ¥ view
fhar S AhdT © 3R B9 STP 918 Sclad Y9 ToTTell Bl GRATRT o Adhd & |

Se1 difda(logical)wu HA=TER organized €
1. faca

2. Bles

3. Rapfe

4. Brsel

5. ST

fde —v& faT Ser ufaf e @1 99 BI<t gaE © (TP e &1 #19 Th 0 a1 1 &I
REZSIRS)

Bies —Ud Wics characters & Udb AHEIHRUI BT & | T Sl Bics, T UfeeT
(object, person, place, or event) @& attributes(Ue fIerwar a1 IorE) &
ferfifered oot 21

Rate— Ta Rarfe attribute & Th TUE &1 UfAHAR@ HRAT & S Udh dR<dfdd
gfar fs gfedt &1 v 2|

TP RPpis H Bies A &, UTP Bies Ud Tled! I attributedT aofF & 2 |

BIEA-HGRT AfMCEl & UH GER (U6 BIsd § Ud WIffE gofl 98 Wles 2
RSTIT A9 U@ ST BIgdl # Udh Rafe o ggar &l ¢ |

39 g9 ST UEYE YUl bl uRWT &R Fdhd © (ST A ¥ Udl gerdl g,
Seey vy R, Seed iR yeue Rieqd 41 2 |

STEE: ST 1 878 WHSH & oY, 89 ST 9 URW &Rd © ol fbdl
DBMS-a&1 Herd fafeetT =it 2 |

ST :qe, figures, 3ifdws onfe &1 &I faviy arf 9 & (G 2, XYZ, 19 3f).
R&le 9T ST 3MMgcH BT AU |

BIsc— HalAd 3fAeRdl BT U F9E |
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sere9 :Interrelated SeT AT STT WIge AT HE(AGURS STITH) BT GUE [STT BT
I8 9Ug interrelated 8 o I8 Th God @I Udb WRIfTd SHERT 8 Adhdl 8
IR SM®GRN & 9 |UE d@ application URMH & U HT &I SUANT IR Ugdl
ST Fehell 2 |

gee et (Management system) : U@ F&e oTell @1 &1 o ¥C 3iRd
Ufhard € S Scrds &l 9919 H, eXhRdR- § 3R FaRed &+ & fol¢ 9N #eg
PRAT B | TE ST H STT MSTr BT 8, AT B iR e & forg Y &
G PHRATR |

DBMS

U sSered ueed Red ( DBMS) interrelated ST &19a WUg 3R I9 ST &
gD W R B I WU & U e B |

DBMS @1 oieg: a1 ¥ DBMS Red feoisa & 4 oiew €

1. g ey fhdl ff DBMS Ried &1 a1 M1l @1 SeNl &1 Jdae &R+ &
forg 2|

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

URIR® Bisad Red R DBMS & &3 Bae 21 I BRie DBMS &1 &3
g applications) # iR 1@ Iuarft a9 €| DBMS & fr=iforRaa @
g |

1. seT redundancy(duplicacy) F&eET: T & o1 o3 WHE H GUBA

g, O WU WM SR yu™ §die 8rm| 9 redundancy & R B
DBMS = |H1eT 2 |

2. scrsharing: #=edgpad DBMS ¥, &5 SUANTEHAT Uh & STl Bl ATST
TR qhT |

3. scr Integrity: 89 $Tr intigrity @I $TT  intigrity constrains
specification §RT I g FHA &, Sl ScIA H [HA FHR BT STl ol
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g WohdT 2 3R manipulate & F&HA ¥ @ IR 9 iR ufady 2| @®
A fdg R STew H HISE ST TTed TEl 81 qohdll ¢ |

4. srer independence: application ¥RmH T a8 <1 ufafHeE &k
HeRvI(storage) & fdaxvr ¥ independent 8T =12 | application @Ts &1
U9 fdaror 9 insulate & & fort DBMS Ser &1 ®ls abstract view
e PR A B |

5. e scl uga (Efficient data access): v DBMS &3rerdl | Sel &l
g @R B Y SR ST WUE R » oy @3 W @ uRsp
d(sophisticated) T@HH BT AT X Fhd & | IR Sl I HSROT
IUHROT W 2,41 I8 g faiy wu & wgayef |

6. oI I@sdi(integrity) iR &M ST @ abstract view iR integrity
constraints SUTE IRM P gRT Jeel & YARET fHar S Fdar €

DBMS <scr &7 abstract view ¥aH &Rl g dlfe AW UPR B
STINTHAR Bl A TPR P BRI g bl SToxd T8l 8 [SUNThdl
ERT Badl S & A9 91T BT G ST T 2 |

7. Reduced application development time: DBMS W< wu ¥ &3
HEdQUl HaR BT FALT Bl © ol DBMS 3 |UEK SeT d& ugad &
fog &M o arell WAt #F applications & oY common g I8 T &
Jod W §eXBE & 91, applications & @RT e # gfaem & forg z |

8. Recovery in DBMS:Transaction &I fdherdr & IRM Scdd IHd! Hd

Rerfer # gAenfud 81 S |

Applications of DBMS: &1 ¥+ &3 %, DBMS & applications & | s
GECACE

o IfpmM IFT &7 & WA A<

e TIRATgA:reservation, schedules, availability

o fIvafdemert:usiaRT, TS|

o I USRI, IRl TN |
o oAU IS, AT, AR, YT SfRaet |
o TG WA HHAN AfAcr@l, dd, B BT dldl |
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DBMS &7 SarExv : DBMS ST 999 § SUaRT | § |

Tiftiisas DBMS:

DUl SIUIES

Oracle 81, 91, 10g

IBM DB2, gfiadier Wi
Microsoft Access, SQL |dR
Sybase AdaptiveddR
Informix SRAMHIIR

qIPRIGEDBMS® A1, U6 &YS w4 9 KA [dHdT S dTell open source
DBMS MySQLR |

DBMS # abstraction levels : g7 ¥ ==f @1 & @ fwt «f DBMS &1 5=
Teg ST @ W SYANTHAT @ interaction ® Wl ®©Y H g9 @ o @
fodl Y IRE & SYANTHAI( naive, programmers, sophisticated 3f]) feft +f
TRE MM AR KA § ST H TSN T IR Fad & | ST b FIBd
3R 99y w@I(maintained) 2 S §B faavor @1 gue & forg Ser @1 abstract
view AgE BT T |

Physical level:¥ifds w@omr ffd<(pecifie) sxar 8 @1 &9 Reled araa ¥
fedas dug fearsw & 9w o o €1 a8 Rawm & 1 sem & forg
SHHTA FERI® Sl iRaTy (Ssa) & WY fafdse &var 21

Logical (3@1R®%) level: da1Re T Sced # WUgId el 3R S9 SeT @ 4=
Y BT GV PRAT 8, dATRD THIHAT R SCIEF & dlichep ARAAT DI URHIT Bl
2| SRV & oIy, U Reledd Seie¥ 4 I8 Sced § Gugia |l dael &1 o
HT 2 |

View level:ag daiRe wMT &1 (& we(refinement)? | I8 Reara
SUANTHIAT AT SUIARTHAISI & T8 & oIy 3If¥pd ugd 3R rdfera @1 AgHf
AT 8| &R ST Udh daR® iR Yo Wifdd T @d g, ofed I8 view level
W 3 WHFREG Fhdl & | & view (external AN conceptualy Tad Rered
2, ofed o Rl Sy i TUdd & € 396 99, d 3= el o
Jfme(computed) 2 |

fr3 1 abstraction & s WRI & d Geu fexardr 2 |
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appl app2
' § §
view1l view?2 view3

\ !

Logical level

A

\ 4
Physical level

A

ferar 1 Scrabstraction levels

Tl ST SEERU: HWR = 1 ¥ @R W A9 W1 Whel STl & IaTeRV
BT SUIRT PR A ST Tl o |

Hifde THH ST

Ree= unordered wTsel 3R students @ Ul WY Windex & wU ¥ GUBIA
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)SaExr:

Class_info(ClassName:char, Strength:integer)

TP IR instances:

TH BT (over all fSSIgH) ST &1 ,SeT Aled & HaW § Udh faavr ¥ &9 U
T & IR § B8 Fhd © b, SeI didbd(logically) v | S wRfFd fBar o
Ao € R wag & HHSTHuRITT 81,U6 THHT $AHIed specification €

Reeel 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 @1 |dl(content)
&1 ufaffr FRar g iR S ool | geedr 2, oifdhd g9 Ud WHI & IgwY
BT ¥ | 89 WO 3R intances @1 ol Tdh URITRAT 7187 & type iR sffeiaesd
@ type & T IN AHA 2 |

students Rel® &7 & instance, & 2 # fF=1gaR €1

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 faa=or

ST WURI: e Scred Red # eI definition language (DDL) St Ser
AT diFfae(specifies) =1 & forg 3R $er Manipulation Language
(DML) W1 See« &1 Sl & gAuifq gfaem & forg ok Ser update & forg 2
DML & %9 ¥ & &R & 81 & |

1. Procedural DML:s9% 38 amawgadar & b, SUTad gRT Sl iR S
STl B! urd R b forg fb gfshan(procedure) 1 specified foar Siem =2y |
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2. Non—procedural DML: Non—procedural DML # @acl 3faeds Sl
IwANTEA §RT specified fHar S 8 S9 ST & U &= & fog &6 gfshan &1
fam  specified #% & DBMS, DBMS ¥ @ard qe+ & fou e fauie «me
U FRal & et language T ST 7| U9 SN @ wifd & fog, &4
X 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 AMERG:RRes & grr walid { supported

)BTRS Bl W& U Yo HUes ® | Single—user ™ U w#d H dac
TEh IUANTHAT & FHST BT § iR SRR T dgex & A1 SyanT faar

STar € | Multiuser R%ed, multiple SUARTHdlel &1 concurrently \#S
FRaT & AR majority DBMS 3% wfdd €,

2. Architecture W IIEMRT:FeR Rved o dE@r i W Sedd Ried
IAd ¥ UF gAY HUGS © | UF centralized I Ferge—dadR DBMS e ¥
AN ITARTHAT & THIT TR Fdhd &, ofdhd DBMS iR Sere¥ Wi T @wE
A Th (Hd FYSR WEe (@R 7H) W wd T AR Faar T ve faaRa
(distributed) DBMS (DDBMS) # arafas Serw sk DBMS wieR ta
FYER Tedb F e b sl R aRa feur S 1 womim DDBMSs
THTOh ATsel IR Th & DBMS WidedaR &1 SUART &R & |

3. S¢T Aled & UHR TR ARMRT: IeT disd & yaR o .k DBMS amenRa
g 9R wuss € | DBMS 79 TaR & 8 9@ 2 |

» uergsH (Hierarchical) $e69 |
> Fcdd Sl |

» ARG (Rele d) S |

> ffesidc—anRucs Sy |
ST Higdl:
Udh Tl Hied Sl sel R Ufaey 3R ST Jay & 37l &7 g+ &+ & forg

JFIROTRAT BT Y |UE & | Hierarchical, sicas, HeeoRa iR Object—oriented
B Tl ASA 2 |
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sofieg (Hierarchical) ser Afed

B9 YRTHAT Alsel UR SMETRT QR RIREH 3@ 9ahd © | Ugell Yargshiad DBMS
"IMS" o 3R B 1968 H TR AT AT o1 | YRTIHAd DBMS Toh—H—aridh
(one—to—many relationships) Sda & Hed forg ST fhar @1 8 S Ser
®IUh treelike R # SUANTHAle @& oy Uwr fhar oar ® | e Rate B
AR, Scda, Rafed & ghsl 4 JaRed 8 § 2 (segments)EsHed & |
STARTRAl & folg, dd® Refe we(root) ME UH toplevel @Ws & AT Tdh
HITSAED dTC B TRE T & | T S Es dqMfbd wU A T Fael TS 4 T
Ne—arsee dadl (relationship) | ST ©1 Ta IRe ©s & (& 4 i@ a5es
B 9 8, ofdbd TP g $ bacl Udb UXC B Wdd & | OF 1 F Th USIhiAd
WRE BT YAl gl § Sl Whel Fegd Homeli(schoolmanagement system) @

o s fham S gt B

wc ©s classes , oA 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 ’

T8 IR © o 91 fovrad RiweA (large legacy systems) ® STgf Sed AET @ FA
wieoT  (high volume transaction processing) @1 aaddl 2 Sofidg
DBMS i Y swiAre far o1 daar g1 d@f, 99 wufEl, sk s high
volume IUANTHATAT BT fATaH- I UGTIHH SCd BT YA IR B © |
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dcd®  sel ASA: UH Wlead DBMS Rl B SMe-9-3Md  |ed
(many—to—many relationships) @ dif%® wu # 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 o 8, 3R &3 students U& fawa v@d 2| uargsA (Hierarchical)

3R cgd DBMS QRMET #191 ST 2 3fR 1@ Y Scre™ rguani( applications)
& fomior & forg g gvamrel el o) X® € |

subjectl subject2 subject3

student1 student2 student3 student4 student5

= 4: student- subject relationship & fog scas Afea

IR (Reteel)ser dfsd:

I8 TP RPIS MeRd SeT dfed & | I8 Sl AR Sel & dra |ee &l e
I b foy Reles (@ table) &1 U& AUE &1 STANT IRl | & Relwe
attributes (AT &) @ UH A @A © S Afgi(unique) TH @A B | TS
attributes &1 &% SHF (AT UHR) BIATe | Y% deg Viylar s (@1 ufhal) ga
AT IGAT 2| UG <US g BT U4 attribute & U v Jed(value) Idm 2
el gftade TUAH PI AN TElBl & | I8, WRRR aHH e Ned &

gRT Ug® Sl dlsd ©| < g 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 9th
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120 Ronak 14 Udaipur 8th
135 Shanker 13 Jaipur 7th
o 5: Student ST & oy HdgwRe ST Aed

Scy feorsT aror:

ts DBMS application =it 1 Se#( enterprise) & forg f$oigs &= & forg
O WO BT TS HIAT AT |

maegdaRll @ fdvewor  (analysis):SH @R H US  enterprise @1 ST
JMITIHARN BT Tgd™ Pl SAdIE |

JaRe® ST fEOE:SaEoR SR #ise &1 SYANT R f&Har Srar g 9k
THHAT B T SR & fu g9 gy <l Aied &I AR BI, ugaH B gl
e R AF, faar Srar 2 |

aifd®m( Logical) Seed fSUE=:39 @R # S&d R daIR®G @il hlecHd
Red & SUANT ¥ dlellerIadd ¢ dfed IR AY & s <9 RDBMS
% forv g8 ey H#isd B |

@ refinement: T @1 BIC AT H URpd(refine) &1 & g
aEAieRT(normalization) &R foam Siam 2

difda(physical) STw f$omsT: I8 =ROT ST & Wifae  gaum(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 & HAed
WUE T 3R ST W IRl & goiF aRar 21 3R #Aisa real world &1

gfediet &R Yfedir & i@ Relationship & w9 # faw@mar 21 va UfRedl sraeh
gf(real world) 3 t& "affssiae" Siler sifestacd | favad 81 9T © |

E-R 3% I8 91 ®U ¥ U ST bl FHUT dlicbes ARET BT o
gl 2| 39 omve #§ g ged AEaR g

i@ (sumbol) &1 AT LG SR

e & Ae @I

g
yferf=ifereg oxar g
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HEES Q attributes &1 fc=E HRam €

Diamonds i: relationships T gfafAfea o=ar 2

Lines — > fedt & e @ik Ufed) & attributes iR
Ufedl & ¥ iR relationship I & dra Hay &1 gl w=ar @

S qrEgd @Mulﬁvalued attributes

Dashed <rege N derived attributes T SR HRaT &

SECECIER i: — Total wrfigry

gfafafde oxar 8

TS & A1 b arege @primary key

Double diamond : Identifying relationship #¥uiR TUfedT &

ferg

tfedlamell gfen # ta eiferac” @ fae) o w) avgell o 3TeT uga 2|
Jarervl & foru, U class, U teacher, teacher &1 address, T& student, T&
187
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subject | T& TSl @1 quiA attributes & o AT BT IUIART FRIBAT ST FHT 2 |
T attribute F9a AMT T Th S @ 2.

Ufedl de: ifedl Je 9aH dfeide (S UaR) & UfeES &I Uh GUE 21 Uh
Ufedt ¥ W, ueh el @1 Ud & UBR @ g Uit ¥ MR dA @ forg
attributes & #M BT SUIANT a1 ST 21 UAG R & W & forw, ' U

key @1 UgdM &1 ARV | Ud key =[aH attributes &1 € § S b S H
Te Ufedfe e ®©u 9 uga™ oxdr 2l &l & wE ied & I F |
gfaftear (| = 81 9dar §) U o attributes &1 3T @l ¢ |

Ufedt & dc IR attributes &1 E-R 3@ ¥ yfaffd: smad E-R R
# e gfedt & A &1 ufaffa wear

E-R % #dfr=ma ufaf+ifea: student Ufedt &1 Semexor

@@

Student

3 attribute YHR:

Attributestfedls iR relationships @ o1 gord, Tuples a1 Sficlacd &
attributes |Attributes /41 JHR & 8 F&Hd © IR E-R IR@ # 3SR A1
g & wu § ufaffe wwar 2 |

|ErRe (Simple) attribute: s ¥&R & attributes &1 & el #19 8IaT @
19 student Ufedr # Roll_no 3R age AR attributes 2 |

w77 (Composite) attribute: 39 &R & attributes & &3 gcH & AhdT &
ST Sname attribute # first name, middle name, last name e® A B |

E-R @ # b oxgfa:  student UfedT 3fR @& attribute Sname &7
SHESSR
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\

Student

gg—4 (Multi—valued)attribute: s g @1 attributes & Us 4 3ffdw

A 8 § o9 phone attributes & &3 AR F6R, o€ AR AR, BRI [d%
TH ¥ 30 A T

E-R am@ # ufhee mxgf:student Ufedl iR g@aT attribute Phone &7

-

Student

Derived attribute:s @ & attributes &1 99 Multi—valued attributes
 IWwed fhar ST Fhdr € O Y, S fedid IR adaq fedid & Ser 3
qRBfId B Thd 2 |

E-R @ ¥ Uifheer awfi:Composite 31k Multi—valued attribute &
wr student UfeET 3R SHaT attribute age &7 IETERT |
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e

Sname

Student

Relationship:va Relationship a1 a1 a1 ¥ ifde giedst & 9 g Hae 2 |

Relationship frd# & a1 UfedT de enfie & Iy (ar &1 1$30) Relationship

PEl T & |

Relationship ¥c:v® & ysR & Relationship &1 T& de W& student &1
classes # admission | I8 admission, student 3iR classes Tfedl ¥c & 4

& Relationship 2| SHHE-R3M@ # & diamondemaR & wu # ufaffoe
e S et 2 |

E-R o ¥ ibee seqfi:

W
Stude —‘ Class

Attributes of relationships: t& relationship 1 (@vi=T&® o1 ST I
2) 3 Attributes IS &R Adhd € ISERT & forg A of fF student TH
fa9y date R a9 class # admission <iaT @

ar 9 wawr feiw(admission date) Attributes wal A 817 g8@ 4 <1
TS 2 |

yedstudent & Ter?

Afe T student & T 37e T 31T classes & forw ere™ T admission date &
NETR
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fgdaclasses & 4rer?

dfeT T class Tep I e ©ET & o7 elT admission date 3RITRH B
Thd B |

ar W relationship & E-R 3@ Iarever # fe@rn 9wy g9 admission &
|1 S BT |

e

$IR HAled WL Sl WR 3R Sl & FUR grEmell &1 ff gofF a=ar 21 39
arerall # #fthr wifferd), Hun(Key) amm ik “fiary arnm 2|

Key damm a1 ufdee :us key, attributes &1 v e & RTaer 419 amer 4@
STET UH YRS e @ U Ufed! O Hefdd @ Adbar § srifd attributes &1 Ud
I o fasfl dfed) f eifgda ©u & ugad o, 9 SRV & ol student
gfedl & I & key, RollLno 2| T Ufedt € f& key & SH@

attributes & ifdHa gRT UG fba1 STl & |

E-R am%@ ¥ Tifthde gwgfi: studenttifeEr,Roll_no attributes &1 IaTexwr
() o

Student

e.g. 2- classes Ufedl Wi # primary key, Class_Name & St 21fgdfia &, Fifd
T U8 Orad @ 2 6 ue waat # A fE Y ergvri(section) & 1st 9 12 9@
12 3T 3T classes 2 |

Classes

191

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

a7y &oil (Composite Key): a1 a1 a1fde attributes &1 ST T key &

Y H R Fhd 2 i Name or Address 3ol ©TF &1 Ugar =&l B Hhd ©
JfPT T AT I TP BT Pl Ugd PR Thd ¢ |

Student

Candidate key:Attributes &1 U <ad dc GRifgdd ®U ¥ Up Ul @l
uga @xar & ICandidate key @81 W@ ©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 & &9 #§ g1 ARV |

AT HifSAferd amm 9= (@ <1 f¥M) Relationship R & forg aftfr
FHISATET arem &1 gfedt 92 el 3R e2 & 9 = uaR & & |ach 2|

Many to one: el # % Ufedt €2 # 0 a1 1 et & Hdfda B afe e2 #
TF et el # o A7 IR e & AT T

STENY: Ua student Udh B GHT H TUH class H B Adhd & offbd Usb class #
B B 8 Ahd 2 |

E-R sR@ # Tfhaa IR@msi & ST &R |

student classes

Many to many:el # gx% Ufedt e2 # o a1 1 U & Wl © iR
3P AT |

JERT: ®e teachers T class &I YT Idhd & AT s classes Uh &I teacher
ERT Ul ¥hd & |

teacher classes

192
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One to one: el & yxA% Tfedr e2 & o I 1 Ufedl W Wefdd g 3R 59
ol |

SRS teacher Had U subject S Hindi , English ,Maths Rar e
21 9E 99 & 5 wa ¥ yde fivg & fog Ry Rreres FeiRa 2

teacher < __ subject

One to many: e2 # U Tfedt ,el # at most one YRS & AT Hafd B |

IR RN Al § fawy Ry e e d Suae 81 8, O Uk teacher WY
®s fova Rar dad 21

Teacher Subject

Arfiert (Participation) sTemsii constraints: e Ufedl de o @it gled
@1 relationship dc # wriie ™ fF § & T 2 @ et & fog w&
relationship # 9RERT awEmRil & T SR 81 &

* Total: Gl @ ux& instance relationship # #i5E 2 (T AT a5 §RI
SAPT UfIEE B ) |

SR 39 3are}vl H students U @Y vrfieRY totald, wifd &R B TH
class ¥ TR ol B |

E-R sm@ # frawa(graphical) sfaffEa(representation): sd ofig= &1
I §RT |

student classes

Jnif¥ra (partial): Ufedl @ uA% instance relationship # Higg & ¥
JeERO: /B classes d B FA¥ & B, Al classes Ufed He @ ARMENy
SUNCES

Weak tfiediai: &—af v el ¥ E & key & 91 oRE ¥ 37O+
attributes gRT f3d &1 fhar &1 Advar, ofdd =1 Ufedt we(wa a1 1ft®) &
keys i E many to many(dT one to one) relationship 9 gRT foid 2@
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ERT 3T fHa1 ST Fahdle, $HHT Aded © b Us TSl Ie @l AAfgadia(uniquely)
®U A 39 Ufedl | Hefd 9T attributes §RT 8l USHHT ST HhdT | U UfedIdT
weak Tfedt wEr e 2|

JEER: 94 oY Fhd & I0d &R H IS BF @ folg die Fax 2| HIel a1
fagyami(attributes) SeatNo 3R SeatPosition €1 ¥ 9w e e vfedr @t
faftre ggam 8 AR Whd & @ e Th dAvIR(weak) TS B |

N
Rooms [© —/ Seat

weak Ufedlial E-R @ # Sdd SRE€ &1 SUdRT o) gfaffa fear <
Hohdie | fedT weak Ufedt & oo attributes & &0 3= gfedi(identifyingar
owner Ufedl) & primary key @& &1 HaoM W AR @xa weak Ufedt @1
qga™l ST |ohdl & | Wafd relationship 9 @I identifying relationship @gr
AT R

TS hel YeeH Jorell & forg Seew feoms:

I UEA, B TS o o Fregs fa9mard (characteristics) A ofd 21

. QP Thot H s PG 1st I 12th oA 2 |

U class § P vl BT egyT B ¢ |

. U&H hd H %3 ed a9 a2

. U e Ue €1 fawg el A ¢ |

. ud Rere fhdl te &) favg & o classes of Ihd T |

.U O el Y P § w9 of b B |

.U class # BT @ €@ B W 8 Fadl 2

8. UA® class ®I AU T ARV (time table) ¥ |

E-R #fsfei &% 3o #R ¥hd &: 76 E-R dfsa @ S5 v & ugae
T ERT FRAB ¢ |

N OO o0 A W N =

YN\

o URES @1 ugE™

* Relationships @I ugar
o T UCE & forg ygw attributes &1 ug=d
o 3= yifie attributes &1 ug=
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® Primary key @fgd &+l attributes & mer [R1 E-Ramv amfad o
TROT 1: YRSt Y ggan &e:

*CLASSES

*STUDENT

*SUBJECT

*TEACHER

=RoT 2:relationships @1 @
o @3 classes § @3 fdwd (subjects) § iR class time table # &3
fawa(subjects) @ sWfelw subjects 3R classes & & wifATerc

many to many ¥ |

o U® class ¥ ®s teacher B, 3R U® teacher U fawy & fow &g
classes & wdfdd B, gafeg  classes 3R teacher @& &/ wIfAferd
many to many ¥ |

o U class § Udh ¥ 3% B T R TH BF dad Uh @l class H A
2 [59feTy classes 31R student & &= HIISAMGC! one to Many 2 |

o U& subject &9d UH RUerd gRT U T 8 gAfeld subject 3iR
teacher @ €9 FHIFSIACT one to one T |

o UH I e BHEl s A9Al B Ugdl © Ve BIF Uh class § dg faudr
B Ugdl ©, 3AfelY subjects R student & = FHIEAIAST many to
many 2|

=ROT 3: ¥qQ attributes 3R 3= yEf@ attributes @1 yga:

o Subjectld key attribute & 3R SubjectName "subject" Tfedl & foy
31 attributes % |

o Roll_no key attribute 3R Sname, Age, Address, phone " students
Gfedt & forg o=y attributes &

o Tname key attribute 3fRaddress,phone, salary " Teacher" Gfedr &
fore s attribute 2|

o Class_name key attributesik CStrength, CRoomNo "classes"gfee
@ forg o attributes % |

o CRoomNo key attribute iR PeriodNo "timeTable"tufedl & fog
31 attributes |
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el sced & [/ E-R ama:

:’ ED G

Subject

reads
Teacher

Classes

student

Roll No

ClassTimeTable

619123 & & W &1 E-R 3@
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E-R &1 Relvma @ & srgars: & 6 & E-R oM@ &1 Relemar fomge
# gRaftia favar o7 wadr 81 39 HT B TR gRT fHaAr S A 2

1. UfeET de &1 rgare:ufedl ¥e & forg swal Wl attributes table & & &
TG &R T key attributes HaT key ¥V 81 WG serfa,

o Attributes — columns

e Key attributes — key columns

a1 ¥het E-R IR@ &1 $9dC &1 TS W § |
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 far ST e & |

o Frae fhy MY Ufedt de amiikeys,table & 9 81 ST |
e Relationship ¥c @attributes (I &1 8I),table & W &1 ST |
e Relationship ¥e & foreign key, w17 o« a1l & f& primary
keysnrfl |
e Relationship dc @1 9gaaT table @1 keyFrgar FuiRa w=ar 2 |
(1—to—1 Relationship) & ferg:fa=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 & SITQ |

(Many—to—many Relationship) & fq:rT o arel Ufedt e &1 (primary
keys )wenfie @fSrai @1 WA, Relationship € @1 primary key @1
TG [T relationship ¥ & ol ¥hal NG &1 HaC AT TIAT 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 T

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 uR=
T ReeHd Sy feorsT &)1 & v e ik ugfa g a9 g7 s ufshar &1

SUANT R forIel 9™ normalization 8| 4 e RelRM WHHAT & Udh A<
IO B @ forg & S & a1 redundancy @ SRR GUEIG &1 @ forg @t
AT AT & T W AT H AT BRI I B forg &1+ srgafa <

2| a ¥ feomsd w1 @ fow, Functional dependencies @1 @eRUMS a1
SUANT HR& Iugeh normal forms § wHaT fESITT BN |
BAD (&x19) Sc9 3k normalization &1 St

TR ST &I ATURIT 3R FERNGROT BT ST Bl dH3 B folu 8d
fa=ferRad student table @R faaR &V |

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
JURIH IHAT BT AU HRD §H AT F UT Ghd & (& I8 S8 Udh 38T
SceY f$oirg 78l B |

EERSIEE R B i

% forg studentsubjects(Roll_no, name, age, address, class, subject)® fd=r
N |

g f$oimgT redundant ¥ @ifd T& B &1 name, age, address, class &3
IR, T B TS ¥ 7 9IS fawat & foy R v ug @1 ® g redundancy
fSoTgT § TR AR BT BRI T leg fH IT WSRU WMwaste FIRAT © 3R

Sere¥ # |Wifdd inconsistency ¥H dRCT 8| ¥ IE ST oIy @R
2IUp W Sced  foollsd Seed W dRds & oRE W @S

problems(Anomalies) &1 &R & |

Update fawwfodt afe e ufafafd Updategidt & 9 w9 v Ser &
Update@! SR Bl © | S&TeR0T & foly 89 U faviy ®1F &1 uar Update &+
& o g9 99 B @ w9 tuples Update a_d 2 |

Insertion fafeat: 519 q@ €T TSR AULT & 9 06 HB Sl AU
T8 B whar 21 f&A cua @1 (Insert)afferd axe & folw &9 uar &= @
JAMATIHAT B, Ig U Rad (null) A9 & AT 70 & Fhar 2 dfbd null FHRmai
@ HRUT B I e B ¥ gR& B

deletion fETRET @ B o=, ARG THHN @ & &9 FB TGN Bl
TS 999 el B ¥adl 8 RRR 89 84! tuples Ta fdu T (class, Roll_no) @&
fog gerd @ &9 99 THIRIgeE & @1 9aa ® @ afe g4 fomgHr # redundancy
BT FHTemT ared €, O 89 Ue aRed gfedvr @1 SR’d enil § | Ife 89 TP
3BT SCIW P! f$SIg F= arsd &, o 89 Dependencies, decompositions
3R normal forms & ITINT & B |

Functional dependencies:ts  @@fds  feiRarFunctional
dependencies a1 FD) IC & & 9&R & il key @1 /@uRm &1 generalizes
FRal 21 gl R v Rered b g X ik Y Rele™ R & nonempty
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attributes®r de € @ R & instancer & forg &9 @wgd € f& FD (X &aiea
FEiRT &= 2 Y) 9g% & PR

Vtl, 2 er, t1. X =t12.X =) tl.Y =t2.Y

X — Y 59@1 9dad § fb 5@ W1 R % 3T tuples X # &+ attributes W Hg9d
g ar a9 Y # 1 w1 attributes W \AEAT BT BT

Uh PRATHSD RAT &1 STExT:
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: 3R X - Yol 2 (9= Y o
faersareii( attributes ) &7 ¥ 7, @ X UF superkey 2|

e FDs Reie &1 fadl A1 instance & forv x@=m =nf2v [@fe FDs &1 Ueh de faar
2 g9 oW dR W AfaR<s FDs o o1 Iahd & |

IR I TP key & @, AT 89 890 US superkey U1 Fahd .

FDs & SuanT gRT keys &1 gAuRHINT v

K, attributes &T & ¥ § ot Relem R & o v key 21 afe

K — (3/) @1 attributes R &, 312rid K t& " superkey key % |

SR ot B K &7 31 3T wavie A 981 axar g, srrfa K &9 9§ &9 2|
Normalization

Normalization SIe¥t # ST & IMASH & Th UhAT § SecIRESH! insertion
faqdrfa( anomaly ), update faTfa d deletion faGwfT &I gRa™ & fog &
PRAT © | 9 UhAT § BH U QY Y RelwM b1 &1 Sira g Normal forms
@ [d%g PRAT € I8 Udl BRI X Bl I8 (i normal form T FIE FRaT & AT
T2 | afk va Ree wmr f&0 normal form &1 Age T8 F=ar g, o R &
U I8 B Wi ¥ fgfed wwar 2

Normalization J%& U ¥ a1 I£I & oI IUIRT a1 ST B,
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o IFEH (FJUANN) ST BT T FA B oy

o Iz gH=a &< & foy @1 <1 dependencies &1 Adad & Hfd Ser
HUEIT e 2 |

Rerve Seed f$orsT: e Revdd ey fEsigT &= & v ,us fau v
O & oIy I8 UaT B B SIoRd © [d Ig U 38T fSulisd ¢ | fSSig a1
T8 2 @ R 79 39 B M ¥ fagfed avag fed I' smees(decompose)
3T B4 AMeY | S9a d91e 89 ¢ Normal forms & forg ye fqafed worm
B g B | UF ey Y Rere™ @ v Normal form # €, @ 84 o9d & &

Normal forms:faf=r Normal forms 2 |

1. First Normal Form(1NF)

2. Second Normal Form(2NF)
3.

4. BCNF

Third Normal Form(3NF)

First Normal Form(INF):

It ISP Wiee dad Atomic A9 @Al 2@ GRET & IR 9 & We) o
Rerere First Normal Form(INF)# ® |

SETERT:
o 7 % i ) € Student table INF & =€} @, <if =i 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
201
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120 Ronak 14 Hindi

120 Ronak 14 Maths
= 8: Student table showing subject of student in INF

Second normal form:

Second normal form & AR A I wWW & primary key wR partial
dependency & BT @fRY| gAGI Aded ® o fdl table & fou e
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 W} fR &=am g, 1 table Second normal form # fawdt 2 |

StudentReadsSubject (Roll_no, subjected, Sname, address, SubjectName)

9 student 3R  subject Refe™ # primary key attribute Roll_nogsiR
subjecteld T @9 @& og9R. non key attributes Sname 3R
SubjectNameaMl W R 8FT =Ry difd  sfe—areT M prime key
attributes R f &4 9 § & Sname &7 Roll_no gRT 3R SubjectName
@I Subjectld gRT Wdd ®Y ¥ YA S |HAT = | I8 partial dependency
w1 arar 2, far Second normal form # srAfa 78 7|

g1 Reled &1 &1 Ree & drs faar € | a@1f% @8t @18 partial dependency
EISCIEEI

Student(Roll_no, Sname, address)

Subject(Subjectld, SubjectName)

Third Normal Form(3NF)

H1g Retee whEr 3NFA € a1 €l 98 9% &1 & U &9 S0 Wl &l yAh
FD & fou /=1 el &1 9% &xd | oFR f&dl FD & fog 7/ e %t 8l
gl & a1 g8 o 3NF # =€) enm

RIH
e R @3 FD gRad (trivial ) g safda p - Ad (Ae B), e arar
e IR f&N FD & 1 dR% & Vgiegeq S Wb o Key & 4
e IR f&f FD & <Rt @& & Ygiereq Reee o & Key @ uid &
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BCNF

s Reie o 3NFH 8 7 781 I8 dd &xd & folv 89 99 BT &1 Tdd
FD & foru fa=1 wiaf & @99 axad 21 3R fefl FD & forv =1 od ol =it
gl 2 dr 98 o 3NF & =8F g

9T

e 3R ®I$ FD ¢8ad (trivial ) & 3@ p— Ad (A e B), g arar

o 3R f&dll FD & - IR% & Vgieged 99 Wb o Key &

Ife #1g Reree R, BCNF § & a1 i a8 3NF & + 8 Sirewrm | aref BCNF
implies 3NF but 3NF can not implies BCNF.

ISNIER RS

& 3res] ReleMd Scred f&omsd & forw var Refesal whiT Lossless join 3R
dependency preservation @& @ BCNF # 871 =120 | af 89 39 oed &l
BN A8l @) A B o , 89 Lossless join 3R dependency preservation
3NF %197 & 91 WaR B 2 |

e DBMS & I 98d ds el ¥ &I Hed &9 Yaq IqA Sl Ui
B B forg giem B |
e DBMS & &5 @™ 2|

o TSI oidd Sl s~ ~ < ¢ |

e STRI INMfIBFaR AR BIaT 2 |

e DBMS @& srafda(functional) ged(components) , wigel Jdgd TH
TefeTd, %) WIRIR, ST Higd,$el dictionary iR Indices 2|

e Th DBMS RRed SuaiTadiel wR murlRd, Architecture TR SmemRd iR
Tl Aisel B YBR TR ARG B JHR B & Fhd 2 |

o TRE: ol FFRAT H UF dfelae” © NI oI 41 sl d T
Igd ® |

e Candidate key: attributes &1 To =79 de Saifgdd wU 4 Uah Ufed

%) gga xar 8 Candidate key %&1 Sirar 2 |
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e Th WG Sced fSollsd S W HRAE & oA W &
problems(Anomalies) &1 &R & i f Update fawwriadl Insertion
faxgerferdt 3k deletion faswferRit |

o TFH Fraiae fiRa(Functional dependencies a1 FD) IC &7 & &R &
Sir key @1 3M@URUT &I generalizes &RaT 2 |

e 3T Bz Reiwm R, BCNF # 2 a1 f%= g8 3NF & 1 & S| acad
BCNF implies 3NF but 3NF can not implies BCNF.

T Uee
JERIFTS U
e 1. 79§ | B9 91 td DBMS &1 U6 &g Tl © |
(1) IS TGN BT yde (@) HIrd g wIfe
(&) Preventing concurrent access (8) ST DI Few
e 2. 9§ 9§ B 91 Ua aiftiicas DBMS &7 U6 IQTER0T 2 |
(@) Oracle @) IBM (@) Sybase (3) all
oo 3. 49 § | B9 A1 va ST abstraction.d ARATH VR ¥ |
(31) #fiferen (@) mfds
() View @) 37 A 3Ig A <
TR 4. AMTHIHROT HT ATAG B
(31) Joining relations(d) ryercd & Hwe H HA
@) <= (@) T 9§ FIE T
we 5. 5T normal form 31 wfoefaa 2 |
@) INF (8) 2NF (@) BCNF (@) 3NF
HfTTYRTHD =:
ueq 1. DBMS @ire?
T 2. U Rapfe HT g & |
geq 3.f= Ser Resdl & 9 < |

TR 4. ST THIHAT Bl YRS ] |
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we 5.DBMS ¥ ssaid @1 YT T 1 57

TR 6. A%l WTNT HIT 87

g 7. procedural 3R non -procedural DML #= &7 3icR 7 [?
T 8. WM 3R instances & drF FT IR &7

T 9. Ud Scdd fSoe & a1 =R &7

TR 10. U Gl @ 87

TYXIHAD -

T 1. Atomicity 9§ 39 a1 A 817

Ue 2. difdba 3R 4Ifdd el independenced d1a a7 iR &7
ueq 3. Udh weakufed! @1 82 I8 E-R amg # amadiid &l |

U 4. WD AR AHY FHoll S GG T HeR 27

TR 5. Udh ©RE I T B |

IRECIRCARES

we 1. DBMS & A= oes @1 €7 Sugeh f&F & a1l |qHsia |

U 2. U Scl Alsd T 8.2 JAvidg Sl Jied IHey? I8 cdd sl Jled I
DY T 2 |

geq 3. B-R av@ # faf=1 uaR @& attributes 3R relationships @1 &am=m &1
HHESU 3R S9e v Ufthara ufafaifdeg it < |

TS 4. U WA e e classes 1% to 10" & fraaR o0 @ & o we E-R
I g & |

799 1. normalization @1 2? normalization & faf¥= wul @T 9d10|

O 10 ¥ OR 20 § OR 3 Y

SN 41§ SLASCERS)
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I — 14
R STedd 3 JITIROMR

Reterel srerdd # agd W Cqer™ 8l 81 8 <d BT Ud Ffieb A Bl §1 9
IEH 980 | BieW (WM ) B 2| &R W & W Ud gfe T Biar 2 | Rereea
SICed BT M ARAced Reles | Maren a1 81 F&ifed aFl § Mide gasrRar
gl

g (ReleM) — R & @ w7 79 ¥ Sel Ue YR & Slel 99 Jdolde § WR
BIAT & | TORT 89 <9cT $ed © | gAY V@l H cqal WU Sl TGl bl HUB]
g1 forad @ ufaat vaq W BT 8 | e e e Sfid @ Sere B

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

ffF—1 W< caa ReleA

fhes (Field) — fo=ft 2fdet &1 Field S\l e ¥ 811 21 o fd 99 29a
# fredt Rare 31 specific A P I[@AT © | o9 @ HWR o1 gestudent <o
#Roll_no,name, address iR class fhegq T |

R&TS — & 89 2R &t ufdd M d=ad 2| do1 I8 T Rl & a8
individual entry ¥ ' 99 <fda & 81 91 f&

Student table
105 kailash 20 kota 10th

WY —fpdt T 2fda @) a8 afddhe Tl ® O fohelt faf¥re fhes & wva-ora
ST XEAT g | o fb student 2fdet &1 % ¥ Roll_no &1 Y & =1
ERIENEICIR
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Roll_no
101
105
109
120
135

ST — Bl fhes 1 RS Ioy e B SHBT AT BEd B | SRR 6T
field name @ forg SHF & Al &7 e 7 |

el 99 o (Database schema) —ser 99 W@ @t ser 99 &

ATt fEEs 21 S fb 2 € geordl 21 9 f& student 2fdal &1 schema
=

Student (Roll_no, name, age, address, class)

el 99 s9c~d (Database instance) &l srer 99 ¥ wHg & fhl
gu ST B g B Sl 99 gNied dud g Serewend fAmfaRaaStudent
<fdaStudent STEEH $T U 3¢ & | o1 89 <A # @IS 8 Tl X AT HB
2fda I 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 &1 Bl e & v a1 ot fhesw (attribute ) &1 U9 set St
I <fda @1 fedl ) 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 Wt ©=El @7
uniquely identify f&ar < waar 21 gaq Roll_no fhes &1 werar & fbdl
B B Rars <fdd § Farer S w&ar 21 s & 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) — &l 2Re & Wl U 39 @8 & frw
ML &A1 & S 99 <fdd # Srer @ Tl @ 9 ol uiRa @xar g @ <S4
SE H Pad S UBR P SIEl TR B Sl 9 SEEH  diconsistency,
reliabilitygadq accuracy &I gHRad &R d& | Taq SEEE H fGdl JdR &1
Jedld o SffHd Sl 99 Yord dN qd Wl Seed # il ueR @
grelconsistency loss =T &

ST dAged Bictd (W9 ) oad 3R el oidel 8 Adhd 8 | BiaH oldel Uad
cfde oladt dag<d H & <R I8 © b Pla olad ddg—<d Uh Piad H
T W g WEfs S| dad deaged gof Sfd # oy o g1 ser
FAged b 4 IR ' O P

(1) student®Class null7E! 8 Tl B |

(2) f=8r <1 Bl BRoll_novd FAM &1 8 |

(3) studentRere™ @1 & U@ ClassRele # yematching class 5% 0 |

U% Reler darel drag-ed

frferRaa dag=ed T Refe darel 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 &1 & | sUid Al &l e & fow o7 a8

FECTH o B3N 21 3R I <A # PSRl 9 <fId # 9gerd aw
3R JgnullSTa ST PIRRT ST & A T8l Yerror SRS 8 SR 2 |

I & AR W ghstudenteda Hclass Tieqe @1 d&@] nullTE @mEd § ¥
eR Roll_notdigea! deg Winull78l 81 =ity wiife 98 99 <fdd @l U
WA B R |

2) Unique $9g<ud —ag gFRad oxa1 & & o1 ¥ <1 cucd a1 ufdaat
el Reee # W oo @ Udiege R SRR 981 8 9l | Agfd Il Tued
% oy =R TEIe 31 9] T §9H T8l 801 [Unique $gTd droies &I BH
IRl 2| S f fdt Reres § v | Sarer A & dadt

3) Check @=iged —Check ®=igweq &I 89 <M9 dq Reizdd <

fSFeRe W o Hod 2| o9 fhdl Rowq fedeRem w® o & ar |l
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cyeiCheck s gRT specified condition @1 qRT & JFaiqCheck st I8
giead o= 2 & fdl T9 & 0 I 99 R ol I BN QR BT |

classfhes @1 aegl™,2" 3" -

SqrevvT  Woustudent  efda H
91 10 1™ 128w |

check (class in( ‘1°", 2" 3™ oM 1™ P11 12

tfedl s Fagea—ag gRad oxar § & i ) 2Ra # o @
Rared o ufdqal a1 cucd Seiide -8l 81 9dhd & | §9d @l 98 fhee S
TP RBTS BT S e § ygd aR I8 € 98 U o hes & AT 39 fhes

& Jeg N MnullwE DA |

Ufed) 3N dAg<d USHS & B gRT T Sff Fbal & | 8% Ufed! & forg
MR BH WIS &1 Bl YRWINT &_d & O 98 @ ol Gfec! Serel @l gfid d=ar

& | SaTEvmef
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 ©F
HTROIl_nosre—3reriT R | |y & fafl s & fou S¥al a& null98r grft
I |1 BT AT e TRoll_nogRTeierT —3felfTRoll_nod! a5 ¥ 39 <faa 4
BIg &l Ufddl Tep T el 8l

Ypeie geicl( Referential integrity) —erfR &1 &5l yoRr & @®
gAREa &1 ared & [ B Reem 3 68 Wige & o S9a! a&g a8 81 S
Bl s Retem # go Udege & forg &1 i < SR 3 | Wge a0y,
TS FHM & dl IE I BRI FOHIE BEAN & | XA Sl B
GHARETT BIRT Bl &b gRT DI Sl Febell © |

®RA @I Foreign key )s<hfidl dag<a— 39 dag—d & d#+ fog
o uelRia efia @1 Saexor & v &9 oid ® 11 I o1 2fdd studentvddClass®
T 2| g fd eror S TR 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 X
Class_name Class_room Strength
12" F-1 95
10" F-2 80
9" F-3 70
4th F-4 110

R —2 oA @t e Rerwe <fda

Sad 2fdd Student® 9 2fdet @AY @7 Roll_noftres & | Safd Classesefaa
o g HIClass_name fheg 2| I8 W &9 I8 7191 © & 9 s @1 th
Siclassfe@m™ &1 o #112"8 taclass10™# gdclass 9" @ gdclasssHl
UhR JY qAfd b Elclassd sections3Ted T —3TelT 8! & | saferuclassescfae
P s HIClass_name 2 |

Studentefea s vErege(Roll_no, address, age, name, class) & d= 3 U&
U UEege W R@ar wel R e Sfdd @1 ueeRIkeyw [SETERUT
wwuStudentefda HClassugiege Sfaa @1 uigasl @l & | o Studenteda # g9
Ugiereclass®l g1 39 <fdd diprimary key®si | St f& cfda Classes®l Ywv
B |

Rere Studentefda 1 &80 YBRARFT ReleM w2 5@ fh Classes®! NHRAS
Reler 3 BT keyde (Bl VEiege @1 primary key 8 & folg S@aT gy
domain @& B9 AT I TER Reled dUglee &1 2 denforeign key #
USged @ S W g RelvM & Ve & RIeR B A1fee srifd
Jeprafiede B9 a1fRy |

Foreign key & gr1 89 fA=feafaa gffea o) o 8-

(1) Classescfad & &0 @13 R&Te d9 & =a! gel(delete)ddd 516 ddb D!

Rercs 2faadStudent FafiT Rabre Sucter 2|
210

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

20 = Classes <fda % wrgsRikey®! e &1 dd T ol 98l ADH 4 qdb

I RaE & Rocs Rars godt e # Suater 2|

) g4 Studentefdd & Classfhes # @18 8 deg 919 A& -Tel ST ddd g
% a8 9 Classescldar ausal &1 flhes(class_name) H Iuaed &l
&

(4)  <fds ama foreign key field #null 9&] ST |ohd 2| I AMRIFH &
IR 3R BH ded © {6 ¥s Rolge A1 & o 8% classes®l TARTSQLA
BT B |

SQL &7 uR=g—

WHIR R eaaISQLRRM VelolerT Taq RelvMd daldheld & P &l
STIRT el 2 ISQL 3R S &1 U7 T &1 Udh Tre) ool ® o fopdl Rererer
el 99 Bl IARARS B I9H IURYd T[T B YaeH o3 gaq Relede srer
99 % 9 srer Rfae & forg SuanrT § o8 o 2

S @ gE B famari SN & sikealBM, DB2, Sybase and Ingressama=
SeHd @ fruSQL®T Teh RN ofidsl @ dR W SYANT &_d  [3AdT Ja
AR sequeldmsarar o RFalIBMA A faar o |

gD Hs Al Bld @ oSQL-86, SQLs9(extended standard), SQL92 and
SQL1999 IfRadAMEwRISQL-2003, SQL@&ad AF Tah Seddqueryeiidst el
2 =l 3 A H T wrs 2| RrasfmfiRad w2

(1) Se1 SwimeH edsi(Data Definition Language)

(2) Se1 #gere oifdwi(Data Manipulation Language)

(3) ©<1 @Il ovaw (Data Control Language)

SATeTaR. dARTA Reeea srer 99 SIBM, Oracle, Microsoft, Sybase
AMfESQLBT IuarTaxd 2 | a1 Treresd SQLa i dvavor # suRera et &t
AUIC T8l PR & 3N THIT A SICIHARNCH & JJAR SHD FEIUT Pl Gxdd
gJ 2 o &1 ST - ARy |

SQL® wmw—SQLuH serw Ried @ emife(Oracle, IBM, DB2,
Sybase) & IRt |@H(MySQL ,Postgres) @& folt aMe™d® | g6 @M
fforRaa 21
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(1) s=a 7fd( High speed) :—39 Y&R &I ofaw € o 98 & 99 <iffrgoe
® Seed 9 ¥gd siguadiefficiently)d A e Sfedl —Sfedl SleT T
[l & 3T SQLUS Swd Ty dY oAt 2 |

(2) ¥ @1 gieen(Easy to learn)—SQLeaw &1 ¥awm agd & omae 2|
Fifh gaH U BT {5 USHR Fletdl B el gram & | i gaH Sarar SIS
B LIS el Bl B |

(3) et aRE W uRWIfa wMa oidsi(Well defined standard) —SQL u&
A (standard)qTeT 2RISR reRisTANSI & ISOF famar 7 |

STeT $WiMeE eidei(Data Definition Language) -—DDL,SQL®T & 1T 2 |
ORI FErIdr W gHSIel 99 T B WHBE ) ddhd ¢ |

DDLa&ad el 99 w@Ei(schema)d! EispecifiedTsl &=l afed v Reed &
IR # ff ERfwsITREd 2| §u 1 2

(1) & Rerem &1 @A & fog

(6) & RelzM @& fholidpd RSl & forg
SQL & e e™4 erswa—
T ®T A SYINT F7A $ foSQL & w+ faee 39 9 ergwd v 2 7
(1) ~IR® ST T~ suH 7 ST ersw e 7|
()IntaTinteger—as AET & <ol @ foly 2| g9 oY 4 98¢ & TR

AT 2 |

(i))Small Int—sc AET & oo & U 81 s U 3mawed TR
qEec 2 T
(iii) Tiny Int—arafI® BIC ARSI & WISl AT IFASA FTIold & oIy
(iv) Float(M.D) :—%elifeti urgee /Ry @ oIy | I8 ddel Aig+ T/ ) ©
fou 2 I8 " MSH 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 oeas |

20  &¥r emw (String Type)—MySQL#H = Wi ST ez &

() CHAR(C) — 38 3l <izd hrds o g & i & fog 81 ¥=t
WRCSH W & =8 g O oRadl | PR 39 WIS 9 &F o Ts
B PIS W R TR B & A1 99 g H space¥eR Bl 7 |

(i) VARCHAR(C)—78 RRigel esé o) &7 & Ry & wg WO
FHImaximum =TS & RAHRGR WRAGE $HRdl 2 |

3) DatesiRTimeser T™ — MySQL# f=faRaaTimesiRDateser crsw
&
()Date—s& o7 egw % FEDate,YYYY-MM-DD& w7 § @R
gt g1 dor 981000-01-01waq 9999-12-31% #eg & Ad!
2 [Sarever YawuStudentefie # fe BT @ agesrr 1% july, 1980
g ar 981980-07-01 & ursy HeR &rfl |

(ii))DATETIME— s9 << 3189 & gRDate UaATimed el ®I TR o
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 | SaeNeRawy  Aeara2:35fR w1 july, 1980 H11980-
07-01 14:35:0059 TE ¥R IR FH © |

(iii)Time—ag w7 HIHH:MM:SS® Uy § R &l 2 |

(iv)Year—3g a9 ®I2 fEofic a1 4 ol & urey # R &=l 2 |

STI #HIYeie™ wivasi(Data Manipulation language):—ag SQL®T a8 wm
I 89 a0 ofaw W1 @ed & o DMLUTq & ofdel §aFRi® ue
2 IDML®T SuanT Siel o fHRewm # ©R 8 & Aigered ( g9¢ felie smuse
R Raer ) BT H B 2|

DML fr=falRaa #-gere dHveyq 39T 2 |
(i) SELECT
(i) UPDATE
(iii) INSERT
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(iv) DELETE

sal Fgid oaui(Data Control Language)—ser asid ovast SQL
SUGHIUSH BT GUE © Sl ST 99 H SICT &I YRefl AT el B Aol &
AR ¥ FwRT 2 |

DCL# ¥4 ®aveq Il § |
(i)  COMMIT

(ii) ROLLBACK

(i) GRANT

(ivy REVOKE

DDLRese wavsd U9q 9@ Riead — <fa a1 Rewq Rvsa o4 &
foriSQL # CREATE TablewHvsd &1 AT fear mar g1 e R

R B

Table createdzd &1 Syntex —MySQL# ts 2fdd s & generic
syntaxg

CREATE TABLE table_ Name (F1 D1, F2 D2,............. ,Fn
Dn<Integrity Constraintsl1,...... <ICk>);

39 Syntexd TS <fdd @ fhes a1 Ui &1 M © | DTG & sr=id
A el IR BT SHFCIZY 2| $HD INATdl 89 <t U &8 TRE & Hrag— ol
wha 81 o f& PRIMARY KEY, FOREIGN KEY onfe g [SaEvvl ey
IR g4 student® T A PIS fde g+ 8 gt schema B |

Student(Roll_No, Name, Age, Address, Class)dn o= <<l
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 & aegNULLA &1 sdferq fasar
8l 3FRusersd fhes HNULLJI®] sremr aem o SQL errarsem  joreign
keydagd & SUANT TH MRS Add & fay 8 1 studentaen
Classesefaar # foiw dred ga2m AUTO_INCREMENT®T vt Roll_noftres
H Ieg BT UF W AT A g & g faar Sirar 2| g9 by defaultdey] U Bl
2| 3R BW dAEd © f& FE sequencefFH IR IR W UKW @ @ BH
SASYNtexdT AN R 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 <fddd B MySQL Prompta! HeRar ¥ a1 dad & o b
root@host# MYSQL-u root -p

enter passsword : *#FFE

MySQL> use School_Management;

I8l TRusedHArSTH &I IUANT School_Managementd =M ¥ Sl 9 HIUIH ST
DY TR |

IHH 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 <fie &x" @& foy o/ #AHiaTer
T ® | fRil 2fae T STees | ge™ @1 Syntexfe ® |

Generic syntax:—

DROP TABLE table _name;
Studentefde @1 ger & fog
DROP TABLE Student;

ALTER table®Aresvd — 39 &HevE &1 IUART &l Sfda # 71 w9
Sre(add).delete &= IIMODIFY &=+ & &xd 2 | 59 Syntexf= 2|

(1) a1 w4( column)ores & fog—
ALTER TABLE table_name ADD column_name datatype;
serevmeiClasses <fde # g Facolumn classes strength@re. Fad & |

Alter table classes add class_ strength int

(2) o1E & e B gFe™ @ forg—

ALTER TABLE table_ name DROP COLUMN column_name;
(3) fodly & &1 ST TIRW 95 B forg—

ALTER TABLE table_name MODIFY column_name datatype ;
SEU 4

ALTER TABLE Student MODIFY Age Date;

JY IQTeX:—

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:—

Check@m=ageSyntexdT SaTevvT ffaRad 2|
216
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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 #avsH —Ig8 Havs Bl 2fdd W s<aq fhic & & dH
AT B BF SSdd B T8l o IhAWR Jg <fdad H STer aoll I 9d HRA | 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 I Rge —

SQL DMLsvew fAmfafad 2|

) INSERT

(ii) DELETE

(iii) UPDATE

(iv) SELECT

(i) INSERT@Hve :— CREATE TABLE®HUS & SUanT gRT b 2fde &7
T WR T Flell SfAdadl & afid 99 <fdd # &l UsR @1 Bz de AT
R#re a1 e 81 B 2 16l 2fde # 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 &#vs Prompt¥ s1er &7 Insertion:—
ISR W[WHU R ghStudentdad 3§ 75 I&H 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 SNl # 899 Roll_No¥gl foram aaife <foe s gad S9! 889 auto

incrementf&m 2 | gafery MySQL automaticallygdd! deg <717 | 3179 Syntex
gl

INSERT INTO Student VALUES (“prakash”,18,”jaipur”,”12th”);

gIAC & 3rSyntexH B Udh <UCH Pl WRIHSS dH_+ & goid 80 SELECT®
I & gRT Uh APy <ol s BY Iahd 8 |

(ii) SQL DELETE®#vea:—DELETE @Avsd & gRT 81 (& Y c@¥
DELETE &4 & | 39% gRed bl vaege o1 a9 & DELETESE! &R A
gl

Syntax:-
DELETE FROM T ,WHERE P ;

Tgf Tus Rered § i @ cuew DELETE@RAT | 9o 98 predicate
(condition)? | f5ra FAReUIDELETERTR |

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 Al e
% fARIe vdege @1 9cg @1 g ® oY B © | AAT MR 80 R U Bl
TE IS AT B | Bacl $HH [HT VK B I BT & G ded § o 8§
UPDATE®HUE &7 SWIN &< © | ST Syntex 41 ¢ |

Syntax:
UPDATE table_name SET first_field=valuel, second_field=value2
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[WHERE clause];
T TP A1 &g fhee @ Ig SITUPDATETR wad ¢ |

MySQL> UPDATE Student, SET Class="11th”,WHERE Roll_No=12;

39 statement® gRT 8 S BTF &1 class®! dga1 @€ <2 & foairoll_no
12 &1 S class @r 881 10"daema 11%ax @ 21

o draddressdcerr

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 IR 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

feAISQL query expression % gr wu ¥ F=foRad @9 Feforclauses 8id
gRIRIa dg MISQL query ST 89 RelvM ST o9 & fay forad g1 S9a
gfrardl wa(basic structure)dSad 3 F@T BN |

» SELECTdf # g9 S Ugieqed &l forad S gd g9R 3mse ge Relwm

# =1fau |
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» FROM @it # g9 99 Relvm &1 ferad © 1 91 gdquery
expression¥ ST &A1 & [FROMarerst # ford Refers &1 Cartesian
producterd T |

» WHERE®f # gapredicate ferad 2| SIFROM clause & Reed &
TR & fora @ 2 ererfa fSaiBoolean d&(true or false) it
gl

SQL query &1 f7= wH ( form )erar ¥ |

SELECT AT1, AT2, AT3, ...,ATn,

FROM rl, 12, r3,...rrn,

WHERE P;

JBfATI To Ve &1 UelRid &var & | 3R ;U Rele™ &1 [P U& predicate? |

SELECT clause:SELECT#at S9 Vgiege @1 fore <@ar € o 39 Rees
¥ retrieved B |

3Iarevv -—SELECTarst &1 993 & feiy 89School Management STeT 94 4
A 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® U@ A1t &3 fhesfetch® Adhd © | 39 @l 89 WrR( *)
fihes @ 99 & oI T Ghd & GdSELECT%eeFROM st & Reled &
IR fhes Return®¥m |
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SEEE)
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 d&at @1 g & foiw SELECT # DISTINCT keywordar

ITINT B B |

SELECT DISTINCT AddressFROM Student ;

T8t Studentefdd HAddressfhes @1 fetch®< W I8+ Duplicated®] Ajmer
T IR A |

Reiee
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Address

Ajmer
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Kota

Jaipur

Udaipur
SELECTars & gaColumn & 918 & w11 1ef feferRaa sreidfed vaasrer sl

JooiRIaedy T 2 |

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 &) &Sl 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 S5ar”rm1 WHEREwAS & a1 :(—WHERE#
H TP AT ST SR Bl foad €1 ofg g8 wd (condition)dge 8RfT ot
Rele q @i ufad Meorel G 2 |

IaTevvT Wy Teachercfdad & fog 71 queryforad 2|

SELECT Tname, Salary, FROM TeacherWHERE Salary>2000;

ar fr=IResultara 8RTT |
Tname Salary
Radha krishnan 5000
Harivansh 9000
WHERE clausefr=ifaiRaa difidmeiconnectionsSuaRT &= 2 |
) AND
(i) OR
@iii)) NOT
WHERE#eTS &#RRe (Comparision )TiRed Hl SUIRT &xal & |
Description Operators
Less than <
Less than or equal to <=
Greater than or equal to >=
Greater than >
Equal to =
Not equal to I=or <>
ST —

SELECT Tname,FROM  Teacher, WHERE Salary>2000 AND
Address="Kerala”;
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Tname

Radha krishnan
(3) sTeT Fd ovae HAvedor DCL&Avsd -—DCL oaved S &
AT T § | TEHASE Iord Bl fRIRIER yeM wxdl 2| aifd gord
S H §B 3Meoldcd Pl accessdR Fdb |

SQL GRANT®HvEY — ReleHd S # Udh ok & g a4ri(create) T
3eoTded PIGER YolRi ofd P T8l Ugd(access)dbd Sfd qdb SAb] g dTell
T T O B gED! WEAdl T8l «dl| I8 WedAdi( permission
)JGRANT®HIVS & SUANT gRT <1 S el 2 |

GRANT statement &3 g & [JRNIEOGR &3 3Meoided cfdd JUR UG Bl
g |

Syntax:-

GRANT [type of permission] ON [database name] . [table_name]
TO’[user name] * @ localhost’; identified by password;

I8} type of permissionf=ferRad g 2 |
e CREATE- 7% 2f3et 91 Sy 999 &1 WgHdl <dT 2|
e DROP. 2fdd a1 ses &I geM( delete )& Agadl <aT & |
e DELETE —2faa & 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 &l read )&’ &F
HEH T 2 |

e UPDATE. 2fde @1 ufaqai dlupdate &) weaehl <ar €

IWR & syntax¥ 89 SIel 99 IT Sfddd & AH & @IF R FRasterisk (*) amd
21 @  ussyntax®z e @ <Ra @ ugd( access)d
HEAI(permission) T |

Syntax:-
GRANT ALL Privileges ON *.* TO ‘new_user @ ‘localhost’;
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Tgfasterisk (*) TEEE g <fdd @I qamr €1 I8 dAve Yok diread, edit
,execute 3R T MR Pragac T STeey iR fdd & forw a1 g1

IR -— MySQL #GRANT &HIVSH &1 A & |
AT R M-

MySQL # Defaultysi Rooterr 21 st @il s R g 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° & | 9 v foraaT
s 123456’ BRI [Blellf 59 JoR &I SICT 99 & A1 B Al B DI el
T8 2| oM T@ O 39 1Y gor HIMySQLH S T8 | waar 21 gafey
[qAYLH T JoR HIRISHA <=1l AP 2 |

SqrexyT —GRANT ALL PRIVILEGES ON
School_Management.* TO ‘14EEACS350’ @’localhost’
IDENTIFIED BY ‘123456’;

59 A8 & gRI T FoR(14EEACS350)@1 School Managementsieresd &l

|7 Sfdet TR BT ugd( access)UT<T 81 [U&h IR Yok & folg Feaaifinalge &
e 9 HHve gar

FLUSH PRIVILEGES;

dfes a1 gaeTra g9rdl 81 |ab | 3R 84 AR faRmfaeR 14EEACS350” gor &t
TE <1 AEd & | A1 badreadd AOFER @ fog

GRANT SELECT ON School_Management.Student TO ‘14EEACS350°
@ ’localhost” IDENTIFIED BY ‘123456’;

HHTS T 59 S gRT 14EEACS350° 1 dad @+ &7 SfftdR a1 Y
@aa Student 2fde &1 ura R IStudent et #§ INSERTS faimfeaor & forg

GRANT INSERT ON School_Management.Student TO ‘14EEACS350°
@ ’localhost” IDENTIFIED BY ‘123456’;
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HHUS BT SYAT B | 3 faQufdpr ff ye fHd S gad 2|

= C:\Winduws’\sﬁ[cméacmd.m - m

put statement.

identified by "123456°;

o "14EEACS354' B’ localhost’ identified by

o "14EEACS354' B’ localhost’ identified by

Ffe & daaStudent A WI4EEACS350° JoR &1 @dd select
vaqinsert fIRIWRIER ysMfGar 21 o I8 FoRStudentefda # @I agaa(
update )3rrar geMI(delete)dmHvS TR TAAGAT © 39D <@E & folU ¥H TH

IR QUIitHITS ERT logoute™ 2| Taq T Jor & forg ffaRad wwmvs gr
i login &7 7 |

MySQL-u[new username]-P;
MySQL> MySQL-u 14EEACS350 -P;
Enter password :123456;

FEiStudentefdel R e ¥ wHvE TT 2 918 screen shots 2 |
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T ——

| CWindowssstem32icmdene-mysl -u JEEACS3HA

Huery OK, @ rous affected (8,09 sec)

nysql) quit
Bye

C:\xanpplite\mysqI\bindnysql -u 14EEACS3S4 -p
MEnter passuond: e

lelcone to the HFEQL nonitor, Connands end with y 0P g,
Your NySQL connection id is 6

Server version: 51,41 Source distribution

Tupe 'help;’ or "W for help. Type "\¢' to clear the curvent input statement.

Wnysql) use school;
se changed
mysql) select * fron student;
e Bt S e |
|

\rollno inane iage 1 address 1 class |
e e ettt SR
105 1 hart 1 141 ahnedahad i Yth
o0 i gopal {30 japur 3 9th
o8 P gopi 0 130 jodpur 1 Bth
109§ kailash i 19 0 vdhaipur § 1LEH
e B S s Sy
4 vous in set (8,04 sec)
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Windows\system 3P emd.eve - mysgl -u I4EEACSIS -p

1z affected (.88 sec)

glxbinirysgl —u 14EEACE3I%4 —p
T sesass
&g nde end with ;
hution

* for help. Type ‘~¢c* to clear the current input statement.

o

1@, 'ajmer’ . "S5th®>;

vy
E *14EEACE 354" [ calhost’® for t©
ahle

nysgl >

2 REVOKE®HTS —

REVOKE®HvEH & gRT fh¥l aesiae (Sfddt) & Hgaal a1ifii 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 foddt Ior &f geM(delete)d™ & forg o
D 2 |
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3qrerv -—DROP USER ‘14EEACS350° @’localhost’;
REVOKE DELETE ON Student FROM 14EEACS350;

B)COMMITwaTs—COMMITHATE &1 IWART 9l TR & Sl daeld
TR ¥ 5 T 2| SHdeadl & Seed # WR) w1 & foy faar S
2 MySQL # & w57 auto commit mode enabledg\dr 2| ST aref fs SRy
& g ®Isupdate FHTEHS gRT 2fde dImodfiydvd 2| @ I8 deemaMySQL
HDISK wR grar 2 | Rt o7 9 ml & 9 |

START TRANSACTION® gRT 84 auto commit T disabled&#R Fa&d 2 |

SQL med &7 ¥y —SQL MRed U YHR & Rofd ( JRRd ) o 2|
S feet SQLagr & WHERETaS # SuaiT fd o 8| R g sifaver
o 21

(1)  ®RSF(Comparison)

(i)  ereMfew(Arithmetic)

(iii)  @fSTea( Logical )

(iv) =d & fRie &A@ SR A A a1l IMIREH
(1) RS MReH — IMRey fdarvr Fr=ifeiRad 7 |
Ived  faaRor

=) YE ATIRSH QT IMRCH Bl Iy D AT I AFAFAT BT o
HRAT B | A B WR ACtrueg i |

(<>or!=) IT ARCH T JUWCH & ded I FAMAT AT JFAAAT DI D
FRAT 2| R Iog WA el & o o truesnfl |

>) IR I TWh & AR HI e I WP & M-8 I A&l &
qr ord truegl |

(<) IR I TR & MRS Pl Iy TP & AUR-S A HH &l dl
oA truedr |

>=) AR A TRE & ATRTS B deg R TRE D 3MIS A SITal IT
A B Arerd true 8T

(<=) IR Y B & AR B deg A TWRBb B AR F A AT
T BT 6 9 truesnf |

229

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

(i) SQLafifed ammedd — amkes farer FrfaRad |

ImRed faa=or

(+) IMRTH BT THT MRS BT I BT wirear (add) |

) A TR B MRS BT Iog § | R WP BT MR Bl I B
Terd (subtract)dxar B |

(*) QI TRB Bl ATIR=S Bl Jeg DI O HRAT |

(% or Hige™) 4 TRB & IS B deg DI QAT TG B IMINS Bl deg A
qrr(divide )3T B | qmeH®T A9 Rest oxar 2 |

SQL3RACH g HRRSH MRed &I 993 fog 87 Us IR - <1 TgStudent
2fddr, Teacherefaeiaik Classesefael &1 S8R0l ofd 2|

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
230
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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
FfsStudentefda § daar e & ufdd W 2 | R age1s B
JQRET 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
SQRET 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) SQLTSwer smuved — smred faawor fy=fafad |
maved  faaRor
(AND) WHERE wairst # fafie 31al &1 31airs; &=ar g | ferida
AND b3i! wraf ataq b trueg™ wRsHaT
gRUTMAtruesn |
(OR) g8 WHEREFSTS 3 fafee el &l §gad &_al 2 | feifd
a OR b# @IS ¥ ¥ adm b trues IR sHBT TlRorH
truesn |
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IereRvT & forv g Teacher Sfdet &7 o B 1

(1) SELECT Tname, SalaryFROM Teacher WHERE Salary <= 5000 and
Salary >=4000;

Sad g HSalary <= 5000 & forg a1 ufdd § 95000 & HH UT FHA © | 3N
o truederm Salary >=4000 & fog 3 ufad § Jega 4000 & ifers 21 R <M1
T dad g Ufdd @ fergtrue 2 | 31 SHSTIROTH BN |

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 afdqar ure gU ' | Hifds <=5000 @& forg a1 ufdd # dey

3P HH A7 F9F 2 | SigaT address=" Kerla” 1 < ufdaqai & fovtrue 2|

gfenfe Ua ufda HSalarya! e 50009 21fere W I8 ¥ I8! cheek =&1 8RfY
31T RO IFd UTel BT @it ORSMT 2l &l Wgad HR R < |

JTReR  faraRor

Not(!) TE IMRER JAMIRE B Ig BT a4 PRl ¢ |

Jarexe :— 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 arl |iStudent &1 AT <7
232
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JMRex  faavor

BETWEEN IE AMRTH I&E & 7= I Bl Fd HRl 2 |
SEU 4

SELECT Tname , SalaryFROM TeacherWHERE Salary BETWEEN
3000 and 5000;

Output ->

Tname Salary

Radha krishnan 3000

Rajesh 5000

MR faRor

ANY 9 TR & §RT 89 9y Bl Bl fove H 39 9 9 PR
(compare )&= & #H o 2 |

Syntax:- ANY smiRex & fefoRadsyntaxer dac 2 |

<ANY, <=ANY, >=ANY, =ANY and <>ANY

ISRV —3R g4 ¥l 9 5 &1 foRed compare®=T 8 d ANY® gRT
s¥comparision HMARCT FA=TgaR g9 |

Expression gRomH feaofy

(1) 5 >ANY {0, 5,6}True Fifs I8l 5, 0 | I T |
20 5=ANY {0,5,6} True Fife T8t 5, 5 A 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

arrfd ANYSITReR &8 9 6 T & oIy Id ¥l 84 WTruesdr g |
3TIRER fraqRor

ALL 9 ISR & gRT B4 U deg Bl fbdl 31y foree &1 Al dogd
A( compare J&RT & B AT |
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JIfTALL 3mmRex fore @ 94l Iogd & forg ot |81 89 W) itrue
returndxdr 2 |

SEI M IR

Expression uRomd 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 |

Fifs Tel 50 6 ¥ BT 2 |
TAT 5 B A B |

T JATIRER DT IYANT 84 subqueries fora & &It

JRer faRor
LIKE 9 3mex &l IuanT fadistring® pattern matching @&
forg @ 2

o1 31 fa9y BRaer & gRTPattern®! fdarvre Aad 2 |
(1) Underscore (—)— T&f(—)avaex ®Ig H dxdex dimatch®Rar g |
(2)Percent (%) T=H(%) wxacx &1 Hisub string@wmatchd<adr 2 |

B T # pattern matchingad A=iIcIa gt 8 | Sfafds MySQLH @@ (by
default) &9 sTa=dIda 8Kl gatrfa @wvaex uppercase (B) dvaclowercase
(b) @match@=ar & [@emlowercase,Uppercase®! 9 &=l 2 |

JeTERvI(1)— 3R gHStudent et | &H 91 w¥iName fSare= 2 | R
gRSH BT 8 df sHaSQL SyntaxenT |

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 3idsh 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):— d M 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

foreft “fipattern # PR &9 faviwpattern axaex (%, _ ) &I W WA &RAT ATEd
g1 o w¥escape character (\) Backslash® <SwanT @xd  ? [g¥escape
character®! g4 fdvmpattern aXdex & JRausel oI 2 |

ey —LIKE ‘BN\%BHARAT%’ s&@ @1 &1 dmatch®dam ot
=1 BNBHARAT%’ ¥ 81am 2|

LIKE ‘BI\BHARAT%’ <9 w1 R & ¥ &0 e
TR™BIN\%BHARAT% % 8111 |

SQL NOT LIKE® SwirT gRimismatches®r 1 ger o1 wabar
2 IMySQL#Extended regular expression @& SUINT ERT I pattern
matching® o ®igwe  fuMySQLAREGEXP(RLIKEsR  NOT
REGEXP(NOT RLIKE) 3RRed &7 SUANT &7 ¢ |

“[...]"T% PR FAT & Ol sSRPed & <X BIs ¥ daex drmatchdyafy
I —“[pqr]” “p”,”q” or “r"’d HA H 7 |
“l[a-z]” fp<fl Y olex &1 F9 PRl B |

JTIRER faaxor
ISNULL 39 3Mwex & IudnT fddl 9eg o1 U NULLI | HRRR
FRA B B A B

IR el 2faat # fd Udiege ) Iy 9 aadAbsence? @ 99 V&S & forg
37 Absence information &' 9a™ @& fort NULLA®] &7 SUIRT &_ & |
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I&TERT —% oy 3R Teacher Sfda 31 f&dl $=rR &1 PhoneNo &1 & dr a8
R JINULLIMRAT siRsHdItest - & reMySQLH @i—asNULL®T SuanT

|

SELECT Tname FROM Teacher WHERE PhoneNo IS NULL;
e weaNULLasy —

TResd IS 1 9¢g 2 Output

+, -, ¥, 0r/ 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 <fId &1 Iwam @=ad gy afe WHERE clause 3 predicatedr
Reiee false a1 unknown 317aT & | A1 Hig 1 et Rofee # &l SR |

qe— W aggregatewaRE(count(*))@® @l null I ® 59 9SS IS
foree # amch €, A1 S@icalculation # FEIed © | i ToR SISl PR T |

SET Operators:—SQL & SET 3mueE f=foRad & | o & Reeas $uR
JMNTHIT % |

(1) UNION

(i) UNION ALL

(iii) INTERSET

(iv) EXCEPT

UNION SET e

236
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39 MW HT SYANT & 1 af 9 34 SELECT statementd Ruiee de

PrEga(combine)dRy & M AT | I8 amed  duplicate ufddAr @1
gel(remove )& Rofee <am 21

Ae— 39 MRed & forv I8 anawas ¥ fUNIONES aret s-iSELECT
statementH fheew (flelds) @@ & HAM B T I SCl T8 4 TH
|HE B AT |

Syntax:- MySQL UNIONaTUReR syntaxs |

SELECT exl1, ex2,... ,ex,FROM tablesf WHERE condition]|

UNION [DISTINCT]

SELECT exl1, ex2,... ex,FROM tablesWHERE condition;

T8l WDISTINCT#I—a$ smawdd 781 © | difbUNIONaReduplicate ufdaar

PIstatementd HeeT T & |

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 g srrfd SELECT statementddd Tdh
flhesreturn®xdr g | aifheed & Jal Sl e I99 & | Roiee We deolumn
@1 9 B g8t ugel SELECT statementdreturndT A/ gRTT| @ifd &4
Sd 21 f MySQL UNIONsmRewiduplicate®! germ 2| 36" @ef wd &

237
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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 &TSUadRT & |

SQL INTERSET 3uRex:— g9 fiRex &1 SUdNT <1 A1 & 9 At sl
I @ intersection® foIU AT B | fUid Al TH1 STeT el § dls Rars

faemm & AMINTERSETMR & Roiee § 84 a8 Rarsurd 8N =27 3R
PIs RbTe Bad Tk 8 Sl I § 2 dr 98 Rofee § A8) AT

SEUS &

SELECT ClassFROM Student
INTERSET

SELECT Class_name,FROM Classes;
Output ->

Class
6th
Are:— offht MySQLHINTERSET amRer Suaed &l 2 |
MySQLINamvex @& gRT 89 INTERSETSITIRR &R dad 2 |

Syntax:-
MySQL 1IN 3faver syntax
Expression IN( valuel , value2 , ...value,);

Bl expression 98 d&] 8 RS9I 84 test 31 © valuel,value2,...valuen a8
Iogd © FOTH B9 test I Bl test HRAT & Ifa BIs T I test dog A
matchgrc) 1 d IN 3TiRex truesdxar 2 |

SQL EXCEPT smaRex—SQL EXCEPTamwex <1 SELECT statement!
WYHR BT B I H AWIE | 3R TE APl YA 39 UPR bRl ©§ (b
9gdSELECT statementat a8 ufdqadf sit gERSELECT statement® 781 2, &1
IR Wy < & |

Syntax:-

SELECT column namesFROM tables| WHERE clause]
238

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

EXCEPT
SELECT column namesFROM tablesWHERE clause;

MySQLEXCEPTS3MWReR &I ¥l SUael el oxaral & 9@ forg 89 NOT IN
JTREY BT ST B Fhel 2 |

SQL(functions)®aM —SQL®E UdR & IUARN built in HaR™ Suter
HRATT 2 | a1 oo =1 g 2?1

(1)DatesiRTimewaRM — & &M 31 arel DatesiR Time®der qem S

faawor = e T 2

R BT T faa=or

ADDDATE() Dated! s 2 |

ADDTIME() Time®d! SedT & |

CURDATE() g g9 Datereturn &Rar |
CURTIME() g A= Time return &xar 2 |
DATE_SUB() g <1 Dates (subtracts) &I gerdr € |
NOW() T8 aaAe Dated Timezd 2 |
STR_TO_DATE() T W 31 Dated aRaffa @ 2 |
SN —

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

239
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Ea ngll p—

CURDATE syntax :- SELECT CURDATE();
72l Y YYY-MM-DD &rie # < |
(2) F1(String)wae —String® IwARM TT Baee 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)

I B 9id BR(left most)d daex
FHInumericIeyg, < |

TEND! Rl IR BT THT Ryoi<eH
(representation<d 2 |

TESUrEE T & w1y (lengthjdesd # < |

T8 W ARGHATN DI STIOR AR IHDT T
Rusi<ed | 98 &N 99 dXaed A
g S STIoRCHAR(N) % oIR™F=< & dR W
gl

TESUEERT Y TS HYdexd § A79dT 2 |

UE ARTGAT FITHI concatenate R YT FiT

Pireturn @ dR Rl g |

TBStrdT g9 ol gs feree(Strl,Str2,...) # 4
RET Bxar B | PRStr=E! e ar o RET H=ar
=

I8 B B dl readdd SHD dHeed bl
T ®9 H <q7 | SIPSYINT B foIv serverd®
IuRed ®sdl &I Yuipath name IeeiRad &=
BIC ¢ |

REPLACE(Str, from_Str, to_Str) Ig8Str&iivT & , 399 dfrom_Str &1

"Nloccurrences &I to_Strdreplace®r &
RET = 21

IIT BRI B 3TATAT BT 3T Dy T Haerd MySQLH £ |
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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
SaTERUT— (4)

MySQL> SELECT CONCAT(‘BH’,”’A’,’GAT’,” ,’SI’,’NGH”)
Output -> BHAGAT SINGH
JEIENT— (5)

MySQL> UPDATE Student SET Address= LOAD_FILE(‘pathname’)
WHERE Roll_No=105 ;

SEUSU ()
MySQL> SELECT CONCAT(Roll_No, Name, Class) FROM Student
Output ->

CONCAT(Roll_No, Name, Class)
105hari9th
50gopal9th
60gopi8th
109kailash11th
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JTEN— (7)
MySQL> SELECT CHAR(66,72,65,82,65,84)
Output->

CHAR(66,72,65,82,65,84)
BHARAT

RAND®#EH -— MySQL#H041 & 4 # @rg Wt F=rrandomly e & forg
FARAND GRS SUANT B & |
SIS R

MySQL > SELECT RAND(), RAND();
Output-> RAND() RAND()

0.03014567845357
0.93969467893221

SQRTHFM:— I§ HaMHA TR Hlsquare root NHTe™ & & 31T 2 |
JQIeNT —

MySQL> SELECT SQRT(64)
Output ->

SQRT
8
3R 89 Teacher <fda # Salary field @wTsquare root FTerT 2 1 89 34 1+

AN N\
UhR SUINT dXAT |

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 TR & $ § o) 2| §9

IR BaRMf=eTRITs |

B faa=or

(I)ABS(V) Tg BV B qof de T B |

(i))GREATEST(n1,n2,...) I8 BRI g5 IR fore § 9
rferama( greatest)ded, <aT § |

(iii)INTERVAL(N,n1,n2,n3,---) a8 =N @ g @ fore(,nl,n2,n3,-
) ¥ HRRR XAl &) 3ReRN<nl?
@0 | N<n2g @ 1| N<n3g @I 2 3R 0
YHR AT TR RET PRam 21

(iv)LEAST(N1,N2....) 78 GREATES T fawdia 2
e (1) MySQL> SELECT ABS(-6);

Output ->

ABS(-6)

6
SereT —(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 ®as— MySQLAAggregatehd®=gaqc & R U dgd &l
HIEd 23R 3M3T g # Th Iog < 2 IMySQLAFH 5 uemR @built in
Aggregate = 2 |

AVERAGE: Ave()

MAXIMUM: Max()
243
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MINIMUM: Min()
TOTAL: Sum()
COUNT: Count()

JBISum TdHAveragehaR\d! gIYC dogd ATaIDH Wwd A T=R B MY [Sdfd
TR MRS T & SR H 19 IR A 2 |

Avg() function M I8 BRFECHA & BN fhes B Jogd BT AR
ferpTe™ & STANT H 1T ? |

SEU S
:- MySQL> SELECT Avg(Salary)FROM Teacher;
Output->

Avg(Salary)
14250.0000

IR 3T IRV HAveragewaRMSalaryfhes H dogd &1 irad RS &_al ¢ |
Sum() Function $&F — 78 GRAMGH fhes & ¥4 Iegd HISumzdr 2 |

SE N
MySQL> SELECT Sum(Salary)FROM Teacher;
OUTPUT->
Sum(Salary)
57000
Max() function®®@HE I8 HRMaE ReE o f&dl R dc # e &
P AT B
JQIeXT —

MySQL> SELECT Max(Salary) FROM Teacher
Output->

Max(Salary)
40000

Min() function®e== —Jg B a9 Jeg arell ReE < 2|

244
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SQIeXT —
MySQL> SELECT Min(Salary) FROM Teacher
Output->

Min(Salary)
3000

Count() function®#@= —I8 e < d Rt @1 e 1o & fog aH
# omar B Stufd RerSad Go | uar w’= & &M T g( 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 75 ufdaa
BT HH HB W B FHdTe | 3R 39 Ufdadl &I g4 fhdl %9 4 g g a1 sHSQL
@ ORDER BY TSl &7 SUANT S9 W0 IRGEl & 1T &R & | ! 89 59

N

# <@d @Ed @l JUFdORDER BY & gRT &9 &l wW @1 Jogd
Fraed(ascending)ar wed(descending )#HH H <@ AhT € |

Syntax:-

SELECT fieldl,field2....filedn

FROM T1,T2...Tn

ORDER BY fieldl, field2....filedn [Asc[Desc]];

245
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TR B R & Rolee @I & A 1aT fhes R SQRTHR |ad & | ovaa
fergAscaDesc ® |

SEU i
MySQL> SELECT Roll_NO, Age FROM Student ORDER BY Age
Desc;
Output:-
Roll_No Age

109 19

105 14

50 13

60 13
JQIENT —

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 B

Query :-39 BTA &1 7 gy WClassroomT=RF-17 ¥ d&a1 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 ofder @

Ja-msii(information)almaegdar € | O &% 813 &1 9™ gwStudente e & e

gr oiafd Classroom fhesClassesefad #g | o &% g1 2fdd &1 s (

joine )gd Mawsd R foa & 59 ol SWHEREFS d g4 <M1 <fdd

% Sdiprimary keydforeign key® gRT Sirer € d@ifbag qHf <fda wa M
246
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2| sraid <l e g9 g foae B 5l ot # &w Q@1 @1 9 s e
B B fhes & gRT Sired 2 |

gl g7 SQL ORDER@ETS &1 W SuaT b 8 | wiife g7 Rofee @1 9ed %A
¥ omed 2| ufd ol &7 9 s9d Uahldfcdd e ¥ Ui B |

Output->&ad 4 BT A1 F-17 # 937 2 |

Name

SQL GROUP BY @cisi:—MySQL@T I8 deflol 3= SN §9 Feflol &
ST §RT &g Agayol R o dal 8 | GROUP BY@emd & g1 fansdy
T( column)am Wl a1 Y B Toqd BT THEIAET ST AhaT & | 3rfd
Fofl # foa W UEiee @1 ST $E(GROUP)TH & forg &=a & | GROUP
BY® 4 33 T Ugige a1 UEiged &1 degal o e a1 ufdal &1 forg
T T B | 98T T AT Ukl U wHg | SR |

GROUP BY®ITS &1 g9 o= S8R0 gRT 991 9hd & | 39d forw
Studentefdd &7 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
247

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

SQIeXT —

FR—ydd ClassH U drel BTl & Gl 91y |

MR BH I8 RN 1 YbR | et a1 alRem Taa a8 |
MySQL> SELECT Count(*) FROM Student

Output->

Count (*)
12

Fife 9 Syntaxd BRI §d Ugd ddl BEI &I W& UG BE 3pid
Studentefdd # R BT &1 RETE Iuaes g | 98 99 o § Ug+ a1l B B |
31d: I8 Syntax,Studentefdd H Gl cUeH ol © | IHT HAT ST RAeT TR0
% forg Count aggregate®wa®™ GROUP BY¥Tr aarel &1 IUART AT Tgdl
2 | faISyntax F=TgaR 2 |

MySQL> SELECT Class, Count(Roll_No) FROM Student GROUP BY
Class;

Studentedd ¥ W a7 & 98 <A & aeStudenteldd {B 39 TBR ezl
Fifls GROUP BY @@ # ClassUgi®ie & gRT 998 91T oI X7 2| 37 U
FA Classaretl ufdadl 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

Class Count(Roll_No)

10th 1

11th 1

12th 2

9th 2

8th 2

7th 2

4th 2

/9 column® gRIGROUPs=RT Sl &1 S¥column®R  digcalculation
Count, Avg, Max, Min anf aggregate function® gRT & ST da<l 21 31
9 39 HCount ,aggregate HaR HI & Fgd cued foaiClass Td T4 &
f& fou ovmr w2 @ifs SELECTaf § a1 & fheg 2| srauRom
R Ut B8R |

Class Count(Roll_No)
10th 1

11th
12th
9th

8th

7th

4th

Are— fFASELECTafs # aggregate®a®™ & dTex ol 1 Udieqes omd g1
GROUP BY&@™ @arex I ferar 2| SSELECTaefol # Classugigle

R 98 GROUP BYdeftol & ) 3mar 2
249
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Ea ngll p—

TRz~ IAClass® 9™ qarsd (FABClass) S+ g arel B & W@ 1 9
s ¥

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 Reiee % yd®d GROUPY @8l cueaSELECTgY ® @t Count1 9 ifda
21 SQL¥ tw fadicued & forg &g o ol g € a1 =18 u® <@d & forg
WHERE®ATS &1 SUaT &*d 2| siafds GROUP BY offlel & gRT 991 T
AYEl § SURYT Ty & fog ord &l s (test)d RRITHAVING fs SunT
axd & IWHERE®TS taaHAVINGT # 98 989 <R T |

SQLAHAVING@at # el M predicated! aR[GROUP BY@ai &

gRIGROUPTH & deadhxd © | SHfelY $9a ARiaggregate®ar= ¥l IUANT &
HHd B |

Ae — R f&dl 7@t "WHERE, HAVING, GROUP BY o g @ §e9
TedWHEREFA S Hem] 8rm SS9 are o9 cued & fow e qof 8rft 9
GROUP BY @5l @ gRI Uh el H W 3iRa=d H & AE &
fTHAVING@iSi & & & 59 @8l & f(reHAVINGaATS ddrersi-a
TEREAT 9 98 YRV H 9 B O © |

SQL RENAME sm¥er -— SQLH $9 @R &1 gaxel 2 & g4 6 A1 Relvm

BT IR VEIge & AMded Fahd 2| s9@ ol SQLAAS Fefet & IudRT 4
JhR A B B |

Old_relation/ attribute_name as new_name
250
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‘AS’ Fiet &1 STIMTSELECTT FROM<HT defiail § fham ST |adhdr 2 |

JQIeNT —
MySQL> SELECT Avg(Salary) AS AvSalary FROM Teacher;

AvSalary
14250.0000
SEUS & B
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®l IUdRT &1 A1 &I ¥ 3ffere fderd ¥ Srel
B A PR D FERIY BT B MW T Rl 1 3994 & IR R od 2|
3R Us ReleM amse Ye & dR R od & | SQLHA ar Rl SIJOINSRT & &g

dF(mechanisms)z |

o9 f& (1) Cartesian product mechanism (2) Inner join (3) Outer join
(left, right, full)

SR I yAF join type & forw wwloin condition ¥ FEI S TN T 0
waJoin expression g7 gHI(join typesikJoin expression)d fAadR a=eil 2 [T

FIFROM @ # S9IRT &xd g IJOIN®T w93 & forv 89 Studentefaa =R
5 tgqClasscfac =R 6 g fhdY eror forT Rars &7 o 21
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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 &1 JOIN@RT & forg v =iy forad 2 |

MySQL> SELECT Roll_No, Class, CStrengthFROM Student AS St,
Classes AS S,WHERE St.Class=S.Class_name;

39 ®IRI HFROMdef #Student <fdat &1 RENAME@R &StgaaClassa!
Sféar = & | g7eMi Rerwear Cartesian product &R 594 Stefda & &9
TURT BISTIA & &R <ued 9 JOINENT | 31 urad Relerd # el <uesd il |

N1 * N2 =12%12=144

TEIN1  Stefdar & cueg &1 I 9 N2 Sefdd # cucd &) dw=r 2 [F8f W

NN N

Refee Sfde & eueq ura 8rf af WHERE@RTS &1 2t & qof &3 arel €1 &6 |
OUTER JOIN e — 74 yaR & g 2|

(1) LEFT OUTER JOIN (2) RIGHT OUTER JOIN (3) FULL OUTER
JOIN

Outer Joins® @11 f+=join condition &1 IUANT &R 2 |
1) Natural

252
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2) ON (Predicate)
3) Using (A1,A2,....... An)

Left outer join 3R ON Join condition:—Left join &1 \\s™ & oy =1 a1

fde 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 Reles &1 9M 39 VEIqe & A1 forad € | 9aifds g #1991 &7 Vgiee
T 9 SaTaT Reterd # 2 o1 sraeedi( ambiguity )& §% &%9 & forg g favan

gl
Output
Class_name Roll_No CStrength
12th 79 90
Oth 89 110
7th Null 85
4th Null 55
253
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Left Outer Join & RSee # gl Rete™ $Matching tuplesaenLeftaret
Rere(classes)@unmatched tuples SuRerd 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

Oth 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 & & | 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™ SHunmatchedeued i M | w1 § g¥R Ree™ dunmatched
et & forg Nullsmd |
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Outer Join 3k Natural condition:—<r Rerz9 &1 NaturalJoin®=a W S9
cUGH & AT 39 Reler ¥ SuRed U F9M(common)Ugi&ge & §RT <l &
2 sfRcommongiecaresultRee s # o qR 31T & | 98 HH H §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

5th Null Null 49 2013/7/03

31 outer join*l Natural condition3d & fog SWR 3 AR 89 ura 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:—
SETERYT —

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 Relee # 994 2| o Joinddd 39 € Vgiege &
ERT BN |
255
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Are:— Join condition USING+! Natural Join @& 99 & &dd joiningVgieIe
USING#H (A1,A2,...An) 2 2| Wafd Naturald 9R ¥Eeqe it aFi Rererd
# g 99 € B 2| 78 Naturaldaq USING conditiondT &7 =R 2 |

SQL Sub queries— t& Sub queriessd UdR HISQLFRY Bl & ST bl
3 WR & Wik Res(nested)gRll §1 9 femaiSub queries e AT 3=
Sub queries® ¥R "< (nested)sl Wiz ISub queries ®I  inner query
TR N wEd ¥ A R ®N & Wik Sub queriesgfl €S9 Outerdy
(aredt FANT) 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 SR ATURCR
(=,>=,<= etc)3NfT BT STINTH D 2 |
Sarevvl & fergTeacherefdal &1 SUANT &-d B

SELECT Tname, SalaryFROM TeacherWHERE Salary= (SELECT
Max(Salary) FROM Teacher);

Output ->
Tname Salary
Hariom 40000
QTN —

39 Teachera - garsd fS=at Salary S¥iTeacherd! sfigaSalarys & & |

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 9 WAl fFA srer 99 @ difvied ogd & o 5w @
geord ¢ |
o ¥l SreT 99 H W @ =l +ft &1 STeT & |HE Pl STl 99 g
HEd T |

o TS @I — B 9 H t& a1 31fde flheew (attribute ) &1 VAT set
St fb 39 <fdd @ {6l ot ufdd  srerar eued @I uniquely identify
FRaAT 2|

o eI SERAIET @ gARFaar wRa @ & gRT &1 S Ao © |

o THR RPN oaul(SQL)RRMT UeroiaRT vaq Relvd dddhad &

N o

BIEGIE BT START BT B |

e AUTO_INCREMENT® Wrfthes # dey I Ub ¥ AN @M & oy
forar <mar ¥

e GRANT ALL Privileges ON *.* TO ‘new_user @ ‘localhost’;

Tgfasterisk (*) Seew g < &1 gamar €1 T8 HHCS IoR Piread,
edit,execute 3R T JATRIFT HIAgHAT A STeed AR A & forw
EGIN

¢ GROUPBY® # 34 T Udiee a1 UEeed &1 dgsl o1 e a1
ufdaal & foy v w9 © 99T et a7 ufdadl ge 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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KV IR |

TR G-
geq 1. ot T SQL @s &l 77

(31) Select @) From (&) where () condition
w1 2. SQL &7 Yot w9 &

(1) Structure Question language (d) syntax question language

(@) Structure query language (@) Structure question language
wed 3. DDL & forg ® |

(37) ST Sfher efvast (@) s9e ST oS

(W) Ser ser o sl () 3 9 BIs el
39 4. Count() & &

@) Rem vt (@) Wit waw (W) < () Hiope e
we 5. Like 3ifuvex @& forg SudnT o Sam 2, o

(@) Concatenating strings () count string character

(9) string matching (<) all

JfAITYRIHD T :
geq 1. SQL &1 &7

ueq 2. Mg SQL from clause §RT &7 \HSI &I7
w29 3. SQL select clause & @& ®IT 87

e 4. SQL & UHR & 7H T |

7eq 5. Jifgdiy IR WAl Il & 99 R IR 87
U9 6. Scl9Y instances.dT IRITNT & |
wes 7. g SQL # order by clause &7 ISTINT &8 &R 2 |
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e 8. SQL % NULL @1 87

UeT 9. MY aggregate HaR gRT FIT FHST & ?

ge110. 89 SQL grant®HIUS &1 ITINT &f B 2 |

TYRES UT:
we 1. SQL @1 gRrel HaEr a1 87

g 2. faf=r DML&wws @1 € 99 & oy syntaxes € |

T 3. BRA key @1 27 89 fhdl <fda # to BRA key &9 991 2 1?

geq 4. SQL & group by clause &1 STINTSETERVT BgRT AHASTISI! |

geq 5. Cartesian join 3R natural join § @1 3R 2 |

IRECIRCAR ES

we 1. SQL joins, Sfdeq & SUYth SIERVN o7 & 1T FHSISAT |

U 2. aggregate HaRld R 87 89 aggregate HaR BT IUANT D Bx?
AP BT Y IaTERT < |

g 3. f&Hl tewar SQL Fa%1 # where, group by iR having clause & SUamT
B ARAT, BN ? Th SUGh IAET < |

W% 4. faw U 9 @ R AR B |
students(Roll_no, Sname, age, phone, address, class)
Classes(Class_name, CRoomNo, CStrength)
IR 9 & fog &g SQL Ricaw ford |
1) &1 9= F-12 # 99 s5diclass & B3 &1 A &1 Udl o g |
2) SR H 8 dTel 1041 Be & BTH BT AGIT BT T s |

ge 5. IU FRIoT (Sub queries) RT USRI FIT ATd 27 I FaRIST T STATN
Bl € ¥e comparison # IU TN BT IUINT FHSRAT |
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89X 10 § 8N 20 9 Y¥TX 30 3

SN 4 9 SR 5 9
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ST 15

PL/SQL & 3R fd=g

PL/SQL @1 31} UIfioiRel oltasl & Tawee™ 9 & | s9a #gwqel fag SQL W
emRd B sHdT AT aiRed &l o fhar 81 O s9a UaeIH @R
sTETAAT & ford Y WA <9 7

R PL/SQL <t —

I8 gwa: SQL 3R PL/SQL wewew ¥ fAda) a°ar g1 PL/SQL v #
W gHT STANT BT § |

PL/SQL & &= 1T -—

gryorr (Declaration) T (R o= )

@Rl (Execution) |17 ( SRadT )

srgare Hamerd (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 & Seed
constants, records, variables 3IR cursors @I EIffd ®RAT T SWIGd T
frarmet oeg (wiRTgles} ) Execution 9RT # 3ffdel &7 RWR &) & fordl SUART
# ol 99 81 wiweles} (constants, variable 3R records) 3ffdsi &7 R
I W HURT BRI [BR W 39 @s # gt fer 1y g

Execution 91T

PL/SQL (block) @1 a® w7 aRfard keywordBEGIN iR END ¥ g% &R
311 8ram & | Execution T fhdll &1 ®! ¥haagds qof &1 & ford a8l Siadl
ART ® S8l U &l aed forar Srar g | Wummfedconstructs Loops, Aerd dwerd
3k SQL w1 Execution W & 91T |

Exception 4T

PL/SQL s &1 Jg 91T off 6 ik &4 2 amRféa keyword EXCEPTION
A YE Bl 2| R U A Fedl & Harem # Sy § arn S €

261

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

s @ g91ae (Structure of PL/SQL Block)—
DECLARE

Variable declaration

BEGIN

Program Execution
Exception

Exception handling
END;
areRer PL/SQL g &1 @s(block) ST WRA * 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 H%edydd AT 5 |

PL/SQL 9™ & ®© HewqUl fdg 39 YR ¢ |

e PL/SQL urmm @s (block) &1 wiT keyword Begin 9 g% 11 & @
keyword END ¥ wAr< fear omar 81 o f& PL/SQL @S @1
executable W1 HgaTar 2 |

e PL/SQL U™ ws dHl & Aadr 991 B | UAd HoF AHIdbia () o
FA BT 2 |

e PL/SQLYRM @S & 3 H WRAs wd (/) omar orar g1 < b
PL/SQL & @ -—PL/SQL &< & |8 ¥ 9 oK g |
PL/SQL @s @ g9mac —PL/SQL #, 9UM & W Udh gk & A1 fod o
AHd & O AIRET @8d | IS WS AU BRI B BIC AT 9 A’ B ol

IRer) Biar g1 PL/SQL @ seHd #§ wufed fad o 2 &R g SuanT #
A AR T 2
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98adR Ue¥E —PL/SQL S99 U @l &g SQL @oHl &1 Th We B aRE
FaTferd HRdT & | S 980 U 3R bH eds traffic & o SoRer 2

ggfaavor (Procedural) «eT @1 &#ar -—PL/SQL &1 $iR wrfadermel s &g

o

%8 procedural language d=Igde &1 IUIRT Bl € o (if else) 3R (BRew)

PL/SQL @ gesd i—
o Blesxd Jifhel @I SRR WU W FURd x4 @ fory g <d g1 o b

PL/SQL @E & execution & SR TWHR &= & foIw SUAW by o 2|
IRTTe B 3R Rared PL/SQL wiigestd ¢ |

PL/SQL & welcex™ i—

o Bleed @l A iR (datatype ) & aftfq fasar Sirar € @ afRumr S9 sifdst
R R A 2 S 8F GuUfed B § $9 ks @ bR (datatype ) S wrd
Bleevd Pl afid axd 2 fr=iforlad = |

Number (n,m) , Char (n) , Varchar2 (n) , Date , Long , Long raw, Raw,
Blob, Clob, Nclob and Bfile.

PL/SQL aRTged — J 91 9 geexd 8 O Jogd & |UfRd axd 8 o
PL/SQL @s & IR ggell o Al 2 |

IRTTT 31 Mffd(declare) 7 o AERYT R —
variable_name datatype [NOT NULL := value |;

variable_name is the name of the variable.seersu g8t v sfaa PL/SQL
sreregy 81 NOT NULL aRusa & ol U iR STeel arean § [Value wd
Ehice & W1 U@ IR Todl AT & Slel IR 3T IRITAd Bl SRS
PRI T UAP aARIGAT DI GO U 3T a1dd & O fb AHiidlad o AT
BT € SeeNUd: I 3 Uh Refed & adad Id- Fufed &ear aed §
IRITA ITATT H AR |

DECLARE

salary_variable number (6);
“salary_variable” & aR¥qe & e datatype waR € 3R fSqa 6 g 2|

S H dR¥ge &1 @Rt NOT NULL @ fear orer 21 SS9 dRIdd &r
initialize #% 99 9 =T & e Srar 21
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o o aN

SaeRva: HfIRad SeReY o IRIEd &Y 8o &Rar § o9H ¥ e NOT
NULL 2|

DECLARE
salary_variable number(4);
address varchar2(10) NOT NULL := “ajmer”;

®Is W IRFge 3T Value PL/SQL @S & execution 3R exception w17 #
9ol Uhdl & die IRITaT @ Value HHE 3 TR A f3am Tam o

T AM WY AR R R (ARITe) & v rrsd wR Iad & | gar Rt B |
variable_name:= value;

TEEd & W9 ¥ WY dR ) 99 aR¥eew & forr SELECT.. INTO a3
IS PR Ahd 8 | Forad Rt g1

SELECT Column_name INTO variable_name FROM table_name [where
condition];

STERVT — fHfRad umH ue Rt &7 salary UG -9 qarar € | el Rerd a7
™ 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
Taf¥ia &rar 2|
264
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PL/SQL &fc< —

afe PL/SQL @s # wgad Value ©@ 9imH ¥ uRafda = 8 d 39 g &I
Value ®f=ac< Hgam ¢ |

JETERUA — Ife b UM Sl b [¥1&7 b1 daq 10 URIed 9el & Y 39 §©”
9 T ReR HAidd BT @R Fad © | el IR Ife R & 979 4 gfg
FHE TS a1 99 ReR o 1 uRafda &1 9 deg wiftd erft o & fRide sS4
UfshaT | el | el MY &I R U # Value deT US|

foddl dfac a1 ReR Joaies &1 =von

name_constant CONSTANT datatype =VALUE;

name_constant & BT ST AW & S & IRIgA 99 F & T |

constant ( reserved word) IH® s fHAT W1 ReR d&g &I €IV B SUANT
o ST B 1

VALUE- 38 98 g a1 4didd § Sl °9Ifvd 8 W9 Bl o di=ic< &l
e Sirar 8| s9a I MY HeHid el dR Ahd ¢ |

ISRV — increase_salary &1 €90 2] , fr=iferRad uRmT o fora wad 7 |
DECLARE

increase_salary CONSTANT number (4) := 10;

feuofl — = & WY BIISTT BT Hedie AYIH ¥ | T & BRA W URIH
@ 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 R YERIT B o D! MMaRIHal gsdil 2 3= uRvMH ueRia el erm|

SQL>HeR 3T3cye & IUANT Pl A & o4 89 Yeb S&IeXVN ol © | U &l

UEell g WaR 3MMSCYS Bl Yo Bl © | qeuean] IRITART R Piac< BT Joi

BIAT 8| @I 8les} aifd &= & ggarq dbms_output.put_line «™d e &
ST 9ffd ARTF & A @ B9 ¥G BT 7 |

SEU4

SQL> set serveroutput on

SQL> DECLARE
265
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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 & o "set serveroutput on" FHE QY H AR[HRI
LIS 2 |

Declared Value:

Student Number: 3 Student Name: Hari
Constant Declared:

student Class: 9th

PL/SQL% fg#ag(Conditional) arad —
foraag IRl @ bR g Yo e UeR 2

IF THEN ELSE a0 :— 9 UsR & 9/l 4 99 araRen agaa a1 TRUE
Bl 81 @9 1 areg @1 execution BIAT &, 2 A9 Pl BIS AT ST & U] i@
sraverl FALSE 2Kfl 21 d9 1 9199 Bl X 2 918 &I execution BIdl |

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—

9 89 Al 9 a1 aredl @1 execution U A B IR PIAT ABA © o 89
geRgfa FRI=® are (iterativecontrol statements) &7 ISTART &4 & [PL/SQL
#H dRE & U B ?

™ & ISR UG 3T 59 UPR &

o LRI o[
® TIEA U
® TR U
|ERT o[U I =T —
LOOP
Statements;
EXIT;
{or EXIT WHEN condition; }

END LOOP;
AR U HT SUANT BRI 0T HB HedyUl [d7g IR & <d |
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o I U & YU W ¥ YT IRITeH &1 Hedifehd( initialize ) & |
e U & NIaR INITA & Hed H TATHI TR HAT AMRY |

o I U ¥ 9rER e are @ EXIT WHEN @ fer | afe EXIT,
WHEN @& @1y 921 forar Siar € @ o &7 execution ®adl U IR BT

g
@grgdd @ (While Loop) —

While Loop & “idk fod ¥R am@dl &1 executiondd T& BT 8 W4
conditiontrue | 3aRAT H HAHA YD IR Td ¥ doldl & & AT BT o |
3R W9 d& BT ® Wi & conditionfalse & Bl €1

While Loop <@ &T S®IRYT e —
WHILE <condition>

LOOQOP statements;

END LOOP;

®»R oW (FOR LOOP) —

FOR LOOP & ¥icR a1ad! &1 @4 d& execution 81T 8 5@ d& g # foredy
& g8 TE B O | QU BT g URMMe | Af<d d@ (integer values
given)erdr ¥ | B & g # Udd IR U A & gfg & ARad 2| sfvm
oI W U R HIeeL U o qreR Fdel S 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™ —

e HII<x INII IO Te H T =T fhar Sar g1 96U WS b 9N
YT AT SIS § |

o FHITX INIGA 1 & W incremented & IFEEIH g HIA DI STxd
REEY
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e EXIT WHEN dar@ iR EXIT 9@ %R U & “lax ST # o™ S
Ahd & TR I8 IFfud 2

PL/SQL &R i—

59 oM fFE SQL arad &1 ARl BT & Uh Rl work area WIS
memory # 9T & | [ SR B8 S 2 | 3ifds] $I Ufdadl vd Holde a1 4
T g Bk B 2

Ig IR drd &7 97 3fips) B GURT BT & S SRy I T8 fhd O 2 |
PIR TPh I SATET Ufdadl R FRIE0 I AHaT B WReg UP 99g H U Ufdd B
g fhares ¥va | a1 9N ufdaal @1 9 R R SR @1 REEe g @

foramelel (active set) g e B |
PL/SQL # &R & &R — PL/SQL # &¥R <1 Y&R & 8d & |

sfafifgd (Implicit)dER — I8 98el A 99 810 € o9 fodl DML arqg o
INSERT, UPDATE, 3k DELETE &1 AT DR fopar <irar 21 fedt SELECT
IR S Bddd TUh Ufdd TR ey 3dT € @ ford ff ek ST § o 8 |

TreTHfea (Explicit)@&eR — g9a1 fmir S8t ® 519 @md vo» SELETE aray
® ARSIV BT & Ud I ai YR W@y &l ufdadi(more than one) UaRid
FRAT & A1 TR I8 HIR UH W ST aF WUfRd FRAT & WG Uh 9Hd | Th
B d27 &7 fharad ¥9d 21 RN 9@ Brei= (current) Ufdd w1 SIar 21 ST
N B T ufad el ¥ | g9 qRT Gfad adwe Rerfa & erTelt Rerfay # o Sl
2| oidfifRa wd aremfiRa HER @1 wrf yomell (functionality) T & &l 2 |
g forara i 2

Jfafifed ¥R & SaEw —DML arew W& INSERT,DELETE,UPDATE
g SELECT & oaxv & ford sfafifed weik SUANT # & 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 |

I INSERT, UPDATE, 3k DELETE ar@di & @raRvl & 9077 dR &
Tor B F 9Ad 2 6 39 aradl Hrufaaa IR uMTa gorm 2 &Ik faae dfaddt wrfad
8¢ 299 @1 SELECT... INTO a/a9 &1 @R[&Rer 8rar & dr Sfafifed &ex 3
T e & ol Suanfl € b e 1 ufdd SwRied areg & gIRT UeiRid g% © AT
&1 [@afe ®rg dfed 8 g g 2dPL/SQL error <@ & |
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%FOUND o — uya uRers TRUE grm afe DML @@ o)
INSERT,UPDATE, DELETE 3iR SELECT... INTO &9 & &4 Ud Gfdd &7
Hared o 2| uRemm FALSE @ s/gfad 8 afe SwRied arell & gRT Ua Y
Ufdd &1 Hare T8 B 2 |

%NOTFOUND 791 :— uRvim 39 a1 srgfad 8rm afle DML areg o
INSERT, UPDATE, DELETE 3iR SELECT... INTO &5 & &% & Ufdd &1
TaTed B | IS SWIad Jrl 9 e W Ufdd &1 Fared 9 8 ura gk
Sferd 7 | BRI |

%ROWCOUNT er—uRems w@wu 39 81 dfdqal & e aar & e
Hares INSERT,DELETE , UPDATE vd SELECT @& §RT g3 % |

IeTeRvr: fdaR a6 v PL/SQL w@s Sl Sfafifed &¥R & I[uii &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%ROWCOUNT;

dbms_output.put_line('Salaries for ' || rows_var || 'teachers are
updated');
END IF;
END;
SWRiIgd PL/SQL @s # "R 9™a <da H SuRed 4l Rl & da9 &f
UPDATE f&ar wrar & | afe foft Rierd &1 a1 UPDATE  <&1 &ar g o &8
Ffe 89 & I fAerar 21 o f& ' salaries not updated' 2| s B A=

fierar € f& 'Salaries for 100 teachers are updated' afe ‘Teacher’ <aa #
100 Ufecat 2|
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Explicit %R —Explicit %X &1 aviw PL/SQL &< @& ®wom 97 # faan
Srar & el el 99 SELECT ared & ded # faar Sirar & St aRvmd sy
TS ¥ AT Ufeadl UeRid oRal & $UR DI $OMAR SUHR I & AHd © |

HER P FH0T & o AR =T —

CURSOR cursor_name IS select_statement;

® cursor_name — HER BT ATH

e select_statement —Y& Welde query S Ud I1 U o M ufdadl
gafRid a |

Explicit IR & S9ImT Tg fag —
o TINUT 9T H FHER B AT PN |
e Execution 9T # $x &7 Afhd (OPEN )& |
e Execution ¥ # PL/SQL IRuaeq a1 qeaf # &k & 3ifde o |
e PL/SQL s f& ¥9Iftd | gl &k &l pa (CLOSE) & |

Hufed s ggfa (Stored Procedures)— amifya PL/SQL @s it &
I TH W Afe Fl @ fhurew @) Wufgd Procedures I ARIROT
Procedures @earar €1 Procedures # U% 88X 9 dfS! 8IAT 8| 8l gex A
Procedures &7 719 3R IRMeR a1 IRTged &1 w4 &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 & 99H &1 81 W] Uh 9§ 31fde R
ST # @ 29 Procedures &1 Fifdd fdar Smr 21

Procedures ¥ tRFley &1 U9 AT —d9 bR & MR @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 & =9 91T
& 9 & ¥ | IS vd BEGIN & wey forar gaim 1T &1 S99l 1T dgelran ¢ |

ST AT 9 @ed [ | # forar wrm 21 IR ol g 21 89 CREATE =
REPLACE @I t& |/ T Ugad &x 1d §9F 99 9 g AR Procedures =
g1 1 iR # S Procedures I8 &€ ¥ 9gall oI |

SareNvd — feefelad Serevyr e Procedures fS5/@@r =™ ‘student_info’ 2

%1 fAfor @Rar 21 vd 39 Procedures &1 @i faenfial & gEEg US 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) ga% Procedure & 3r<7id —Procedure & w1 4
procedure_name;

PL/SQL®RE — 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 Hahar g iR Tl
|

B DI AR 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 & | o varchar, number
etc..

e Execution 91T Td exception 9FT e # I el <8y &1 & A4
qIoNT < B

SEIENYT — B9 U Hae| &l HE0r axd & et 9™ "student_info_func' 2|
1> CREATE OR REPLACE FUNCTION student_info_func
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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’ IRIg # Fufed fhar| ufhar @& RS <=gu &1 9vrk VARCHAR
g RreT =9 2 TR Ufdd ¥ #1 Tg 81 90 %awd ‘stu_name’ Ufdd THER 9
HURU wwy el 2 | s sifes &1 vk VARCHAR 2|

Executing ®azr —
. Fifh B IRUITH WHY Y A <ol 2| I8 RIS BT A1 T B |
student_name := student_info_ func;

gfe ‘student_name’ & 3fidpsi a1 R VARCHAR & o g9 faemeft
BT A B B RS TEY BT g0 AU FUfed ) Fhd ¢ |

. SELECT 914 & Us 3% &l ke
SELECT student_info_func FROM student;
. PL/SQL & %o aradi |
dbms_output.put_line(student_info_func);
g dfdd waRe gRT R A9 &1 uefid ol 7 |
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 FR qHd 2 |
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59 @1 @is Exception amar g1 Exception & &R @ ARAT & Th
messages U<l foar i g | PL/SQLExceptionmessages & 9 9T 84 2 |

1) Type of Exception
2) An Error Code
3) A message

Exception Handling & I8 fiRRsd g f& PL/SQL TS TdUed THRAT HT BRI
& g1 B |

UGS HATAT Pl 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 T B Exception o77dT & | SUgad  exception handler &1 @<t @1 Sl
2| SRRV IWET J Al 'exceplname ' Exception 3mar g ar Exception
Handling == ford) ufdq & /gy 811 & | dTase 39 I8 69d 781 ¢ (P Pl
P S & IRE AR FeAT b1 e 8 Fb | 'WHEN Others' Exceptions
@ yam 99 Exceptions Handling @& fou fear SR e explicitly
handling ¥¥9 7 8| @ad Teh Uaie U T H G99 © AR F& & FaeT b
arg for Execution 9T &1 arfoss =gt 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 & aror PL/SQL & 3ifdRe @€ & Exceptions @€
# B @iy ergen fREe et PL/SQL @€ @& Exceptions @€ &1 < faar
ST 2 |

Exception & Y&R —df9 &R & Exceptions &1 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 are 981 &xal © 3R §B V9 3Uaie aR—aR e st
2| 91 & gd affa ga siRea # AMifed 8l & a1 U Juare AHifdbd 3 Jvare
HEAM ¢ |

SRy — NO_DATA_FOUND and ZERO_DIVIDENamed System
Exceptions 2 |
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Named System Exceptions
(1) areafafed (explicitly) enfya =&t &xr 2 |

(2) siafifza(implicitly) w9 & SUG 8T 8 o9 &1 i &1 gd aftfa Ffeat
Il 2 |

(3) Exceptions Handling ®&9 # Ay w19 & gdTel & fafed fod o 7

IR —fdarR R 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 9@ fod oiea @ ™w & W =8 far o 2
Unnamed System Exceptions @sai 21 3 Exceptions Fafi@ wu 4
STa 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 =ar SUdNT oR 89 Y™
ama Exception & 919 < Wad 2|

e Unnamed System Exceptions &I STINT &xd G99 B & &7
a7 g 39 UaR 2|

e I IafifRd U & WG BT F |

o T & 1Y Haled 4 W @ Rfd # ¥ safifka wu o Faifera g
gl

e Exceptions &I dEIMfed wI ¥ Hald g SAdl  =NUT
PragmaEXCEPTION_INIT
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e & ST ¥ B Td HAeW SUANTedl aftfd Exceptiond w1 &
Exception ¥ # 87 =12 |

EXCEPTION_INIT &1 S9IrT &<d ¢ Unnamed System Exceptions &1
YO T 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 & ai@rar 9 99 Exceptions @1 S @@@ids From w
IMIRA 2 @ drEaffed wu ¥ affd &R dad 21 3R $= user-defined
exceptions @& & | user-defined exceptions & ITINT 7g J&=4 fag —

o DI BNV qTEAfRd ©U ¥ S fbar Sird |
o user-defined exceptions & =¥ &I gaTall <d §U exception &e H
Hare far omd |

gR¥mT —PL/SQL @€ @ Wxa=m & RSer Suwarm DML arqg o Insert,
Delete, Update & Scd difefdl @R execution & FHI fHar Sdm g1 I8
automatically wgad 81 & W4 SWRiad DML @@l &1 execution &l & |

ey SR & 9 39 2
(1) fefdT g9 — TR & execution & for SaEcy
(2) @t ( Condition ) — 7R execution & for o &1 4T BFT ST 2 |
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(3) wfafafr ( Action ) — f$TR & execution & F#g "fed Tfafafdy &1 <Ry
R &Y =T -

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;
f&T* Syntax:

e CREATE [OR REPLACE ] TRIGGER name_of_trigger — In
PL/SQL # R e M far &1 & ol gg ar iR 8GR <
IR § B BT MRRIST BT 8G 9 el Pl SUINT BT 8 |

e [BEFORE | AFTER | INSTEAD OF } a8 @cife9 <ol g fgR &7
ST o a9a far ST =nfed Serervra: <fdd @ UPDATE & ugel
3R gearq INSTEAD OF &1 SwanT view & w9d fdR & fafor &
ford foar S 2 IBefore 8iR after &1 SuanT oo & w9 fiwR fmior 4
T frar T |t € |

e {INSERT [OR] | UPDATE [OR] | DELETE} 3§ @@fal ik a1
edT (event ) &I qardl | UH A 31fd EART o1 gedrRt & ya |

W @ Rfy # geaRl &1 gue a=+ 2g keyword &1 ISTINT BT 7|
IR SR & "R & 9y SR &1 ST BT § |

e [OF name_of _col] a8 @it UPDATE f$'R & |1 SUdnT § omn
ST B US R WM P 9o R Al @18 "o P Bkl 7 ar uw
FATSl STINT fbar SIrem 2|
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e [ON table name] I8 @ifs 2fdel &1 919 TG HRaT & | A1 R fea
&1 g8 view e 11 feTR Sy Tar 2|

e [REFERENCING OLD AS O NEW AS N] 9 @dfsl &1 SUART S
STer gRafdd &1 @1 & R IR AU 99 &1 Hafid & & fofg SuanT
fbar e B IfSwfee wU ¥, Mg AP @7 old-column_name or :new-
column_name & %Y # G fhar war 2 1 Fefifd OLD or NEW =4t
®1 user-defined =™ ¥ uRaffd @) d&d 21 R AW qeaf
Finserting & FHI Ieolgd Tl fHI ST |dhd R T A9 TAl b
delete R 7T Fife ar 3Rda § =2 BT B

e [FOR EACH ROW] $9&T SUANT I8 g™ # fbar <rar € & fGR &
SYANT S UdS G waifad 81 a9 fdhar s a1 =8 (i.e. a Row Level

Trigger)ar fBR ®act Uh IR I A9 W@ ¥ SQL a9 &1 execution
& |

e WHEN ( <M ) ¥8 dad Ufdd ofaa R & fod Sugaa 81 G
I dfemal & ford g @ St <1 83wt Bl O HRal ¢ |

JEERY — s classes Aca yRafda gl 2| gw@ferd students & class &
sfeT @1 |AUfkd HRAT AT H B |

PL/SQL Trigger & 9&R —
T PR & TR § O g 99 WR W SR ¥ SiEl fgTR &7 SuunT g 2|

(1) 3 saa R —9 g@ A MR ufasdt gerl a1 update @ Sl ® Ar
a9 U "eqr O gt 21

(2) Wene wad §R — y% SQL 919 & execution =g e AT TR Bl
gl

PL/SQL f&® execution Hierarchy — w9 'R Suamr # amar €1
ffoRad grgvga SuanT # ARl SRl 2 |

(1) ¥e¥ gl w19 BEFORE aray fgwR SuanT f&ar S 2
(2) 89 91¢ w1 BEFORE ¥ o9t fgTR SUamT 7 arrar 2|
3) Sud 9% 5@ AFTER 31 d9er f$TR SuanT # arar 21 a8 g1 BEFORE
3R AFTER 1 didet f8'R & #e7 areexic 2l 2|
(4) wex1 o § AFTER e fgR SudiT # 3rrr g |
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g4 student table @ forr BEFORE @ik AFTER e iR 3 ofda SR &r
ot e B

wEaqel fdg
PL/SQL & & R : ©IY0T YR, ARGV ¥R 3R 3gdre |aTeld W1
B T

"SET Serveroutput ON" &#em PL/SQL g% &=+ & gd feremr =nfed |

e 3Ifc EXIT, WHEN @& wrer 981 foRam Sirar € a1 ofd &1 execution &ad
U% qR BT 2 |

o TIR UH W WaT ufdadl R FRET @ Fahar 2 weg B 99d H Ua
o @ & fhaaa W@va g1 @1 9 ufda @1 ' T R SR @
fi=oT BaT 7 farefia (active set) Hg waEerdm 2 |

e THEM Ud Procedure ¥ UH dS IR I8 & fb BRM § Wad Uh A
fear Siram @ R Procedure 3 g 81 ) Ihdr g iR T8 1|

e TR automatically W& 2T & w[@ DML a1 & execution I
gl
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et U
TRIFTS U
geq 1. Y U PL/SQL@T fawm =&l ®
@31 Declare  (@BEGIN (&) Start () End

7o 2. PL/SQL gRT R 1 &
@n IBM @ ORACLE (&) Microsoft () 399 9 ®igal

U 3. e BT TIT BN ol select HAT & AT SUIRT {HAT ST =RV |

@) Goto @) Into (@) Do (®) all
T 4. FIER fHaw UHR B T

() 2 @ 4 ®) 5 @1
e 5. % FOUND &1 &1 fauid 2 |

@) %9CURSOR @) % NOT COUNT

(&) %NOT FOUND () % FOUND COUNT
JfTYRIHS Te:

ueq 1. PL/SQL @ &?

ueq 2. PL/SQL wife # fohae 9rT 27

31 3.PL/SQL# Declare &1 SUANT iy ?

ge 4. PL/SQL # & &7 SUANT &7 § |

ueq 5.PL/SQL # Variables @gi aifd fdar sirar 8?
ueq 6. PL/SQL select &= &1 JART &% fdhar Sirar @ 2
Ue 7.exception e P T SUANT 7 ?

39 8. PL/SQL.# variable & YR &I 9aTU |

g 9. foR @@ 87

3 10. A TR &7 STANT & HN ?

TR T :

e 1.%TYPE ik %ROWTYPE I ¥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 & = a1 fR 7 ?
we 5.for Loop &1 Ricad ford |

IRECI GRS

e 1. PR T 27 HER Bl ISTANT T 57 SaTex0 & AT explicit HER B
AR PN |

g 2. faf=T goR & ST¥ Tl SSERY & A1y |9y |

¥ 3.exceptions FTe? fIff= THR @I exceptions & AR & |

geq 4. PL/SQL # U & faff=1 usR \¥ssy |

yeq 5 function ®T 8? I8 Procedure ¥ T w9 g? functions 3R
Procedure & forv Rices 9wsmgy |

SHASHES] OR 20 § OIR 3 §
91X 4: 3 SR 5 9
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