Shastri (B.A.) 4" Semester SEC-2 (Programming in ‘C’ and MS Access) Computer Science

Programming in ‘C’

Introduction to the C Language

HTYET e H 3T AN MO & FYE Ase ¥ g5 ¢ OGdT Y § AU HeA| HEYEX H fGepr aiforeg
AUATHT A & A & AU fFAm a7 §| FegeX 1 AAT Al I§ 7 AT 3A: Sog FIX FT FoIF AT v Her
ST 8| ITed d99f U A0 & WheR & fSiegiel Ugell aR HYeX &1 a0 |7 1822 # fama|

wfeast faeafa=maa (University of Cambridge) 5 9 1960 ¥ U FFge? TRITHAT ovasT &l Sqdqq ATl T8 AvaST &l Srgid Jid®
FATEE THITHHT «vast (Basic Combined Programming Language — BCPL) A9 faaT| S8 Svast &l T/ ae-ATel St 99T 7 off
(B) FET SITH &1l |9 1972 & et YARTTAT (Bell Labs) ® wvegew a=ia “efaer f=h” grer " (C) wrur dvast &t 2=«

QRN

“C” 1 fawe smRer # w9 1972 # gem| AT &T Bell Laboratory & @wgex denfie s Ret 7 59 &1 fawm f&ar an) A v wfdaemed
AT B R &9 Telidee HiheiR g Rived WihediR TMl dR8 @ WIhe R 91 Fahd € | $9H 9Mg 3ol oIal & Argd & W §91Y I g,
S f5 e @ 99 ¥ e B 81 W Us B8 oae Structured Programming Language WSt 2 @ gl & ve Afad we H
Program Run grm 2|

#H (C) v AT ITANET H A ATell FHFCYL HT RIAT HIWT §| 0T o 3w Rt o doa eeiwier y=eremar #
Tl 1972 # forar a1 foae 3337 fed FareleT o &1 #ATor aeer ol

" (C) Frege il UF TN ATIT 8, THET §eF 3297 Iiag d@=rad a (UNIX Operating System) &1 fRHTor AT =m =t
STTHHT AT9T (C Programming Language) T St siafeT ffreeqw (DOS operating system) sfiT IfAaa sitaefeT ffreed (Unix
Operating System) T & g1 TART AT ST &@efvaT 21 et ot Aies TR e g, F a9y = TRt aor § € sweatia g1

HIRIEY T [P & 9 I 9T AT (Zero 0 or Onel) S &1 & 9s@n 8 | R+ A dR W drgex 9w &1 fergar 9 9t § afer
a7 21 3 High Level Language 2 % uas var Software ar Program @rar & it 59 High Level Language @ Program Codes &1 wefit
wmyr & Low Level Codes # Convert &= &7 &M @ar & g Computer \#sm@r 21

Tt T Sfvast fiY fA9wqTy (Features of C programming language) -

A ST B AN BT AR B | 3T BT oldd WINIRT &Y o § A Bl Frdell At 21 W & v Ol A g RO e & '8 9
% ARl Al BRI S FEHAT B | $9G §RT HAR Ao (A O WdhdT B 99 g1 WINRG CE B Giefafeey 71 A vl w # fo g
O BT T 3R HRYER IR H A A & | W Th BRES AW g AN 59 A B AN TR & BRI B ISl RS [BAT IR § |
" # IS ZAYC IMSTYE WA Te1 &1 W' HHEeR T §TYC MSTYS BT HH ATSs HaRe & §IRT Bl 2|

1. TRITERT Sveast it geg fFowar a8 € & sa® 3 w0 TRt 9197 (High level programming language) & &T-81
A =@ AT (Low-level language) ¥t SYUT T[0T 97T ST &1

H TIUTHERT AT9T TRITAT ST STaeTahd ey 97 Haer (functions) TRATIHT T ST TIRT T F96dT 5

=T STITAT SvasT § a9 T ST & TEFE (execute) g @l i a1 gial &l

=T ST 9TuT qeg &9 § 7forq, BFae va ey gafaq #1 # o St gt 8

T TRITFHAT 9T & A9 (Command) 37 % T @i 7217 (lower case letters) FT &1 2T 3T STaT 21

a > w D
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“d* TUTH T TFAT (Structure of C Program)
araTera: T oft T F 6 AT B g |

Preprocessor Commands

Functions

Variables

Statements & Expressions ( Calculation , decision making )
Comments

Output

IS

Example of C Program for Windows one.c
#include<stdio.h> /* Preprocessor Commands */
void main ()

{

/* variable declaration */
[* Statements */
printf(“\n Welcome In Uttarakhand Sanskrit University”); /ffunction

}

1. Pre-processor Commands — I FHISH TTH i T8 Tgol AT § (e ST 8] 37 FATSH il o 7 Hrer 91 7 I8 8
% I FHTEE C ¥ Furea & 39 34 2 % FUTaw T #7 FUTse F39 F Tgd TRTH & 919 Fle § 39 w2l o7 o
AT T | AT #include<stdio.h> FT Aaerar g fF TRITH T FAT2el F2 & Tgo stdio.h AT FT ST HIEe T AT TRITT *
e H QAT H TS |

2. Void main () { }: T AT TR THT { } §e & S= § foram STar 8| STUTH F7 FIE TFEIE g i g[Ea main function &
AT 21

3. Comments — F¥HeH aTEqd § TRITH FT [REAT A2l 2 A1k g8 TRITH % a1 § JqTd | T STd g7 T forg ¥ gid @ ar
IEE AT H FIE AlE @1 978 dl FHEH % ATeaH F o T @ |

4. Function — function aT&aa & T FreT A7 YT &f 21aT & o o wal i AT g 3T main TR & 13T AT wid T
SATATE |

5. T 1% main function T she a5 graT ST foF TR &7 faw ©ediz grar g |

C T T2 &1 .c THFHLE T 9 < (59 one.c) |

Coding Structure of “C” Programs

Computer Program @1 gRTST <=7 =12 @1 3 &8 |ad & f& Computer Instructions @1 va V4T geraRerd wH, fa Computer gRT s
T BT I FAME U 8 ¥, Program &g 2 |

TIH Ul B U &1 DT & SN & | R U™ &7 FHsd 6 ST 81 SR8 d)d A UM & 8% odd & $Is ALHl W8T & qigeRl
ffoieq 3 9ea 9 & R g1 Computer 993 FadT ©| Fa9 Ugel HRISY g, BT AR A 9N & Pref BT forg PR AR G | 59
Source Program &&d g | UM §9F & 418 39! Al TR B e W et o1 Edit Source Program Block # Edit =& @@
Eaci

Y HHZER ERT U BT RIS R 8, FOT U & HFgex U= i 96T § At 9@ | A 39 WA H DI 3 a9 T&-1 Gl Tt
81, a1 UnE Sgie g 9 Tafaarl @ @l Source Editing % forg S Edit Source Program Block # g@m S v o9 o H faedr o
THR B P BT A=Yl Terdl T8 I8 ot g, 9@ Program Control 37 System Library Files &1 unm # o o=xar & s
Function Program #% Use gt €|

%1 Input/Output & |r Functions stdio.h s/ @1 Header File # Store &1 €, saferw /0 #1 gfaen o &7 & fow s Header File
%1 8 C Program # Include f&ar s g1 sl@ Program Control w1 smaeas Header Files @1 Program 1 Link &= <ar 81 R arTelt
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Stage # 3o ¥ Data Input @=amr S 8 @ Y Execute BT I8d1 §1 319 Ife {50 USR 31 AIfdhd et 81 af 98 el 3fTel Urad dfad
# ups # oM 7| AR Ter €, 91y Control 4= Edit Source Program Block # ug@ ST 8, iR |RY &1 AR ufshar g 9 &l e
FH H UATS Ol B | Wt afe urm § @18 Error 721 81 a1 urm Correct Output <ar € &R w8t 81 ofrar 81 39 a’g T U Step-By-
Step Execute g 2|

main() Function Section :
Ig B & Al U # BT ¥ A axd 999 Program Control gem main() Function &1 € gedr 21 &= I § R v @
main() Function & ¥ & & " wrmm # main() Function &1 891 g 811 @ @@ifs Program @1 Execution g#em main()
Function & & g% g 21

main()

{

Function Body ;

}
Tg foefl N g @1 U e R 21 o/ Y IS UM eRigd aRd @ A druger waver main() Function @1 ggar € sk W Hetel
PrSd § U @ Execution g% axam 81 w1 Executables Code s #isiel drssi & 91 ford 91 &

fsly Y Function & g&ema @ o @ Statements 81 #4310l arsa! & 4 fory o €, fiR =g 3 User Defined Functions & a1 main()
Function, Program & & Statement &1 g * ; " ¥idied & forg gRT & 2@ 2

Compiler and Interpreter

Compiler @ Interpreter 4 High Level Program Codes &1 w2+ 41T # qae™ &7 &M &R & oifdh Sl @& & 33 & D § B R
21 Compiler ® IR &1 e & aR H 7 AT #H 9 <ar € 9 w4 Errors @1 Debug %7 % ag va Executable Program File
Provide @=ar &, < f& v& Machine Language Code File &< 21 59 Machine Language Code File @1 fix & Compile &= &
S g B B 9&fd Interpreter WM @) &R oed & & aR 7Y @6 § geear g e wa Interpreted Program @1 &R aR Run
F & forg Interpret w=em w8 gar 81 HTML Code File Interpreted Program &1 t& 3aeRer 2, 91 &% aR Run 8F & forg Web
browser Interpreter @1 S gl & |

Assembler

Assembly Language ¥ foRg U &7 weiY 99T # 9goi &7 & Assembler RaT &1 I U VAT Software BT 8, ST f=fl Text File # fory w1y
faf=r Assembly Codes @1 Computer @ @I 991 % Convert @x& Computer & CPU WR Process &xal &1 Computer &1 CPU S+
Converted Codes &7 {3 ® &R & gART difsd gRomM S 19T # UG &xaT 8, R/ 9197 &7 89 9981 9ad € a1 CPU & |r=a English
AT # Processed Results & axar 2|

Steps of Program:

1 (Problem Definition) wrm gfRwmor
9 WO H SH T B [ AWE F FHST BT B, T G 99 R SRRe’ ¥ AR U SR 2| A U @ gRT g 9T ure
IR BT B, I8 Ay Hhre=T g 21
AR — 1 YR 9T =T 8 ?

2 (Problem Design) v fesmse
39 TROT | FAST BT s AR H i B I GONOMET THNREH & AR forg form Simar 21 TeiRgd fore & folg wamane snfe &1
SO ¥ forar ST |
AR — AT YRV YT AT 8 2

3 (Program Coding) &1f$T
39 TR H BS ofdcd M & BIS] @ AR THAIRGH G HAAe Bl AGS | UM DI DT &I ARA 2|
WRE — &9 a1 B 519 User g9 STaRT # o ?

4 (Program Execution) I”m &1 Execute &=-r
39 TR F g9 T U BT AT ST B |

5 (Program Debugging) S&fiT
ST9 U BT IR ST B, 9 Hs a¥8 D1 Tofadt I8 Al 2 | R 99 Ui S G ST 8@ 99 37  F W 39 Tt gar a1 iR |/@l
IR I & BT B | O U BT HHTsd [HAr ST ® A HHEeR H Udh SR BT B, St YR # R STE 0R el 8l ®, 98l W)
MR ®F AT 8| BF F81 TR B dTeil &7 ST el Hedb URIH BT G 39 Hd 2 | W H B9 dTel Tl & gl g S Fal e 8
IR FHEerar 2|
AR — YR &) {5 ff aRg ) enrexor IRl a1 da ) Terl B Wi 9 9 S dRe URITH B Fal BT |

6 (Program Testing) dgm <ReT
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PE IR U [ TWE FE I BT B, offda R N IqH TRl BRil 81 39 qMBd TR BEd & | 39 UPR B Tokdl W BH difod A
R e FE BT ¥ | 39 GRS & forg & A1 weeeii o7 gt AT S B, et aRom g Uger W & udT BT ¥ | T B o
Ife oo H BE R afdbe B B O Uar Tl AT 2 | 99 Uihar Bl 9 eRET BT FEd &
7 (Program Documentation) urm fdavor
Pg IR UM 3 93 T Sifed 81 O 2 fb bd wef 3R 7 8F1 2 R B=sr W ot forar Tam of $9aT udT € T8 I udr 81 39
%&ﬁwgﬂnﬁ@aﬂﬁH?ﬁNWﬁaﬁmWWWWﬁW%WWW@%WW%H@WW
RIE |

C Lanquage % &1 @88 & Functions g1 &

1. Pre-Defined @1 Built-In Functions: st Functions &% Directly Use &=+ & foiv uger & &€ wiw g1 €, s Pre-Defined =
Built-In Functions @z st ¥ Sererer & feaw printf(), clrscr(), getch() anfe Functions &% uger & €1 ura €1 52 Use a=+
% faw & a9a 37 Header Files @1 s Source Program # Include &= grar &, 1 g7 Functions @1 Define f&ar
BraT %; 19 &9 faft Predefined Function @1 eaw Source Program # Use &=d €, @1 39 ufshar &7 Function Call &==r Y @ar
ST R

2. User-Defined Functions: ¥~ ¥&R & Functions d Functions gt g 5% Programmer s+ s¥va & R w Develop
a1 21 9 Functions @1 t& Programmer % Create ava& Use @=ar 2, 39 Functions &1 User-Defined Functions
wga €1 User-Defined Functions a1 v& Programmer @t gzs1 W 43R &var 21
main() Function *f & Programmer fa=fl wwn &1 @9ME U 339 & fog 991 g, safew main() Program &1 #t User-
Defined Function & g1 oI §1 ofed I T a1 Function 8T & RRY a1 S 81T ©1 981 @8 Function 2m &, <&t 9
Compiler Program @1 Execute =T g% &=l © |

Preprocessor Directive

®F IR g V) wTeRd B B R g9 aed € % g Rr Source Program Compiler v Compile 89 @& o Processor &R o™ ¥ U8t 8
B | TH UHR B T B 9REINT w3 & fow 1 Preprocessor Directives @1 T @Ra €1 Preprocessor Directives @1 grwamd
T # 9 Bl ® ok ¥ s¥en Header Files @1 Include &= arer Statement @ Just = forar mar g1

Header File (#include<Header File>)
Y T § A geR & Sl BT R B @ forg waREl @) ool v T st 8, R @} R Built—In Functions 2| fafet vk @
Functions &1 S9& &M &= @ Yafa @ omR W) = yer @1 Files # Define ar uRwif¥a far ar 81 Functions @1 s Files &1 “C”
wmy1 # Header File w1 wiar 21 Header Files @1 Header File safow w1 wmar &, @9ifs 3 Files &< it Source File & Head # it
|er Top = 9 99 vgel Include @1 ot 21 foseft «ff Header File @1 v # Sireq @ forg # @ @rer include Keyword e S & |
iR <> & foei & 919 % 39 Header File &1 =M forar S 8, Ry v # Siresm 811 21 39901 Declare &7 &1 Syntax f=rgar g 28—
Syntax : #include <header file name.h>
¥ —  #include <stdio.h>

#include <conio.h>

“C” Language # i@ &9 fad aRems &1 Computer @1 Screen it Output Device w Display #==1 amsd €, 99 &4 “stdio.h” am &
Header File # Define f&v 7t printf() Function &1 Use &1 g & |
printf() Function
A o % |/ 1/O Functions stdio.h s/ @1 Header File # &t €| 519 &% @15 Message a1 fa=it Variable # Stored == @1 Screen
%R Display &= 8r@m 2, a1 g4 printf() Function &1 5arT &= g | 39&T Syntax F=gar &

printf( “ Message CtriStr1 CtriStr2 CtriIStrN, Variablel, variable2, variableN);
Aer f5 89t tar Program s9 =med €, R Run &%= o Monitor w t& String Display @11 g 81 AR 39 Program # foa=ft yer
o1 @15 1 Input @ Processing =& @) 37 €, s9felt 39 Program # @aa Output Section & grm| af 81 s Program @1 Algorithm
g1 =1, a1 I Algorithm FegaR g
Algorithm
1 START [Algorithm Starts here.]
2 PRINT “Shastri Fourth Semester” [Print the message.]
3 END [Algorithm Ends here.]

afg g1 Algorithm @& smR W &7 afe &1 “C” Language # Program s=mr =g, @1 89 Program @1 Source Code fFragaR &
#include<stdio.h>
void main()

{

printf(“ Shastri Fourth Semester ”);
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getch();
}

1 & 9™ % & main() Function 8@ &1 main() Function t& Special Function g 8 @ifé <@ g9 “C” Language & =il
Program @1 Compile @~ g, a1 Compiler ¥9%1 vgel Source Program # main() Function &1 &€ @rear g ik Compiler &1 Sigf =
main() Function faerar g, Compiler @& & Program @1 Machine Language # Convert 3= g% &<dr 2|

2 { } (Opening 3 Closing) Curly Braces & d= fog v ¥t Statements & @ @1 Statement Block @s1 s 2 iR =1
Statements &1 Execution g 1 % “C” Language # & Function & gwema v Opening Curly Brace & @ a1 & Closing
Curly Brace w @ &, safer f&eht it Program & f&iaw it Executable Instructions gx 2 s main() Function & Statement
Block # & ferar Simar 7|

3 “C” Language # & Statement @1 31 t& Semi Colon( ; ) =1 &rm g 3R “C” # Double Quote (“ ) & = fog S aral
Statements &' String ®=T W 2|

4 printf() Function @ “” ( Opening and Closing) Double Quotes & #r= forar M Statement Screen W <& &1 & Print g S
2, ®ifs ¥ v Output Statement g <t fr Message a1 #11 &1 Screen w Display &=+ &1 &9 & g |

39 Program @1 Run &%+ W & faergar Output wrer g =
Output
Shastri Fourth Semester

Program Flow
w19 39 Program &1 Run faan sirar 8, @@

1 If& Program # & @ @ &1 Typing Mistake =1 2, a1 “C” &1 Compiler we% g8l main() Function &1 e & |

2 main() Function @ fda s % are Compiler main() Function & Statement Block # wder @=ar g sk waw ggat clrscr() Function
&I Execute @<ar g1 3 Statement Output Screen &1 Clear & <ar 2|

3 % Program &t smren Statement printf() Function Execute gram 2 it Screen w “Shastri Fourth Semester’ Message @1
Display @xar 21

4 37 # @1 Function getch() Execute g@m 81 3 Function User & & Key Press &=w &7 sk &xal & 3k o9 a6 User Key
Press =& @xar 8 @@ a& g8 Output &1 Screen w® <@ waoar g1 oW & User Keyboard @ f&<ft Key &1 Press @=ar g, Program
Terminate & oram 2|

Basic Elements of “C”

A P YS BT U SHD B AT I@Fdl DI O o 95 oTed) 2| §B @M @we @ Statements @1 foram & forg fafs voR @
Operators @ Expressions @ S 8ril 2| & 9T 4 8 @™ Statements 7 791 forgn & @5 O ™ 8 21 3 & a1 o 9 W)
A Ay Bt 21 39 orw # 7 Wl @ ST *feual & IR H S |

“C” Characterset

R AT H g, ofhl, 31eRi $T U AHE BIT © | 39 foal, 3l I 31eRi 3T T fRIY % H @ W UG Uk a1 5 oI [ =1 v @ el
BIAT 21 O X + 31 + ¥ fietax I o e & RTIaT o1ue ueh 3ref B T

S We W H N Bo @™ R, ofdT T 3Rl B AT 4 TS ', e fiem 9 e 9™ o e € R ardde IR R e $RgeR 8
JASKA & | 37 U1, bl T JMeRl & g BT A AW B A PR U Pl ol ©, Wl (b AR e w

1 Uppercase (A-Z) and Lowercase (a-z) Alphabet

2 0 to 9 Digits

3 Whitespace Characters (Blank Space, H-Tab, V-Tab, Form Feed, New Line Character, Carriage Return )

4 Special Characters

, Comma ; Semi Colon
Colon ? Question Mark
Dot ! Single Quote
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" Double Quote | V-Bar

S Dollar Sign # Pound Sign

& Ampersand * Asterisk

( Left Parentheses ) Right parentheses
[ Left Bracket ] Right Bracket

{ Left Curly Brace } Right Curly Brace
< Less Then Sign > Greater Then Sign
Blank = Equal to

\ Back Slash / Slash

_ Under Score % Percent

~ Tilde A Upper Carat

+ Plus - Minus

! Exclamation mark

39 arvfl # g9 faw 1 Characters @1 o €, 5= @t Characters @1 g1 t& “C” Program # 9#90—999 TR 9 S%ed & R ) Use
PR P B |

“C” Tokens

9 gpR & wes, ffl 1 IR &) 98 g 3b1s 'l 2, R e ARy sref fgme wedr R e 53 e 39 A H ol 30 @ g v, o
anfe &, S wadd w¢ A AUl {o Fd T@d B A AT B 98 AgH ShIS O W WY F AT g 3rf @t 7 W S e g1
T # UG @R @ W S B &8, [ FIEgaR s T ©

1. Keywords @1 Reserve Words: "&" «m1 & §® @&l & Reserve @ 7 21 39wt &1 C Compiler & forg Special Meaning
BT 2, safery 3 Keyword a1 Reserve Words @ed €1 &% Reserve Word &1 3+ v Special Meaning 2 2 sk &% Reserve
Word &7 f=ft ey aRRefar 3 fadiy & @1 g1 ov & forg €1 Use fsar omar 21 &9 f=ft Reserve Word @1 fa<f wmr= &M & fow Use
& ax Fad g1 C vt # frger 36 Keywords Define g v §| g Compilers 3 g7 W 32 & ekt 8 @ @gg Compilers 3 swa
e 36 9 arar A B Hadl B |

1 auto 2 break 3 case 4 char

5 const 6 continue | 7 default | 8 do

9 double | 10 else 11 enum 12 extern
13 float 14 for 15 goto 16 if

17 int 18 long 19 register | 20 return
21 short 22 signed 23 static 24 struct

25 switch 26 typedef 27 union 28 unsigned
29 void 30 while 31 asm 32 fortran
33 pascal 34 huge 35 far 36 near

2. Identifiers — Constant and Variable Name: 5@ &1 Program Develop @=d g, 9 & faf=1 y&Rr & Data &1 Computer @
Memory # Input &=& 9 W = &R @1 Processing &< gl &1 Computer # Data @ w12 g9 =g {6l il TeR @ Ufshar 3= 4T,
&4 & Data @1 9e%1 g8t Computer @1 Memory # Store &1 e grar g | Computer @& Memory # =i Data @1 Store f&g fa=m &w
39 Data @ ar {5l geR @ &1 ufthar =8 3R dad ¢ |

Computer # Memory % & Location @1 v Unique Address @ar g1 59 g1 Computer # &= Data @1 Process &x1 & forg Input
o g, a9 98 Data Memory @ &0 =1 f5=0 Location = Siax Store &1 S 21 offd &1 & ff 91 a¥ies & 3 7aT -1el 9l 9adl § {6
TR )T Input f&ar 1 Data Computer @1 f&a Memory Location = Store g & 3R 1 €1 81 @ & I 99 IR 9ad & 6 gART
Data ﬁ»—a%Memory Location = Store grm, wifs Data &1 Memory Allocate &=- &1 &M 3+ gfaurgar AR Operating System
WY P T |

forg w7 g Data @1 Store %1 & fow Compiler Memory Reserve @=am g, SH 993 g9 39 Reserve g drell Memory Location
® T 9 AsSign IR T §| 39 M F gRT & 89 g Data @1 Computer &1 Memory # Identify &= @& 21 89R R fbedi Data @1
Memory Location @1 fat &1 arel 59 7@ @1 @ Identifier @& 1 89 f&0 Memory Location &1 it ™ Assign &xd €, I9 1 &1
g Al ®1 &M § g PR GRAINT AT BT ©, R W FHger S9 [93Y PR & FHd & R uR a6 7g 9@ @ ey €1 e
UHR B ;rg—mr Fxar 2| f& Identifier &1 7m < & fog &4 =1 fEl @1 Follow @1 grwm &, o Identifier Naming Convention
PhEl MIdl &
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o {50 01 Identifier & = # f&< «ft Upper Case @ Lower Case Character &1 yanT far S dadr g |

o {50 +f1 Identifier & =/ # Underscore (_ ) @&+ wanT f&an o1 |aar 1

;‘gﬁgﬁi?entiﬁerzﬁ qM H A BH bl BT TART HRAT AR, T BT BT VAN IR T Ugel HA 9 w9 v Character a1 Underscore &1 gFT
|

* 39% remar ldentifier & s/ # foeft + R & Special Symbol s & Period, Comma, Blank Space anfc &1 yanm =& f&ar o

T g1 a8 g9 Identifier @ = # faefi Reserve Word @ fa=ft Built-In Function & A &7 wRT +ff 98 - dad 2 |

o frRfy W T BT g B 3 & AL BT bl 7|

« ¥ ys» Case Sensitive Language 2, suferg 39 wmr # Capital Letters 3 Small Letters @ = areli—arerT A o &1 S int

Sum 7 int sum <1 3re—3rerT Variable Name @r Identifies g 1 f& aw19 |

fset Variable Identifier o1 Constant Identifier &1 g0 g @& @1 @1 W 9M W@ 9ad €, o & “C” & Naming Rules &1 @ @& &

el PR &

number
number2
amount_of_sale
_amount
daysOfWeek

3. Constants and Variables:

Constants: Constants 33 aRUsd &l &gd & fS@dhr E]Fq\q‘?; TN & execution o CIBH H gl Sgoldl o] 31 fherd 3?«’3[\
Fr Iitralsﬂﬂaﬁﬁ %’;I Contants fFdT ff @ srer CES] & SRS & ?I' bl ?’ S integer constants , character constant,
float constants etc. Constants Y Teh JhX & aRTe %ﬂ' %‘ g AT an’I{\ Ush dR initialize?lﬁf * EI'I?:\"%GINI «?-F(ﬁ' dcordr|
const keyword § 59 g5 ThdT aRTser &l const@f%‘ﬂ%ﬁ' A g o 98 cinqlsoi CISH W 3W aRuSe & %tms«—rr
VAT SHH dog F AT ¥ |

Example: const int num 5;

Variables: Program & 3 w19 ST ¥ Program # 9#a—\#d W AaeaadgaR dged ved 8, Variables @wgema €1 Variables &+ +t faeft
Rer 71 @1 Represent a3+ & forg Use 7&! sy o €1 o9t &7 fdt Constant @1 Program # Use &= 8T &, a1 39 Constant &1
Represent &< @& fow &% Symbolic Constants @t wiwea grit 21 s7 Symbolic Constants &1 & Literal i @wer omar &1 &=
Calculation @ Result &1 Store &%+ & forg & g9R Program # g#em va W& Memory @1 sevd erit 8, forad i1 yeR & aged g¢
A Store & 9% |

Identifier Declaration: Program @ Sised @ MR W fa=i Data &1 Store &< & fay Computer @1 Memory # Space Reserve
#1939 Space &1 w15 Symbolic 9 < @ uftsar @1 Identifier Declaration wea €1 af Define g s arer Identifier &1 a9 R
Program # Rer 3z a1 9 ufsar &1 Constant Declaration wea €, wafs afe Define faw = arel Identifier @1 w9 g¥ Program #
FAI—F9 W Program &1 SiwRd & R W deeal I8, af 39 Variable Declaration @& €1

Identifier Declaration & ¥ g+ &4 &1 a1 99 &1 8kl & | Ugen ¥ & &H {59 yer (Data Type)@ Data Computer @1 Memory #
Store &= & 3R g@9 ¥ &5 Reserve g9 areft Memory Location @1 @1 = (Identifier Name) <=7 21 Identifier Declare @+ @1
General Syntax fr=TgaR &0 &

Syntax:
DataType VariableName;
Example: int age;
DataType:

Syntax & 39 ¥ & W W §B W4 Keywords &1 JanT far Sram €, St 3 97 &4 § f& 89 Computer @ Memory # f&d yaR & Data
®I Store #=AT a1ed €| SRV & foy afe g% daat guite dwamelt w1 Store v+ & forg Memory Reserve &RAT 8l a1 89 39 IR & UM
TR int Keyword &1 5aRT @xa €, Safe afk & 5l s9wem arell ¥ & forg Memory Reserve & &1, df 84 39 ¥ @ w9 W float
Keyword & Use &= 81 21

Initialization

g\ fdt ot Identifier @1 9@ Declaration @ @& & f&) 1 {60t yeR &1 79 ff ye= &= 9aa 21 |dentifier 1 s9a Declaration @
T B DS AF U™ B @ ufshar &1 Value Initialization &1 @gd & 99 —

intage = 20;

int marks = 73;
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B TP 8 999 # s ¥ A |dentifiers @1 St f5 w99 weR @ Data Type @ @i, Declare a= @ad € 9 f& =1 fas<ft #1919 Initialize
PR FHT E | O
int age, marks ;

OR
int age = 20, marks =73 ;

Expressions:

9 Q1 A 7 W e Operands w Operators @ Wgadl & @IS Uhal axka $IS gRUH U &_a1 2rar & o s9 Rufar # g9 o
Statement forga g S Expression @&d 2| ISR & forg |1 dw@el & Siis &) urd A &1 {5 v Identifier # Store @=71 @ fog
g9 f/=1 Statement forea &

sum = digitl + digit2

39 Statement @1 Expression @gr oirar 21 SWiaad Statement & Arithmetical Expression @1 SR 21 st e fAf= wor &
Logical, Relational nfe Operators &1 Use @& faff=1 ywR & EXpressions 99 i1 9 § |

Data and Data Tvpes

7 @ 7F & W Computer & fow Data g g1 Real World # +f Data ( 71 @1 5=t @1 w98 [Value or a Set of Values]) @ mar
B B &1 O ol afdd o S @l & W & wu # g € S9fs 99 @fdd & AW 1 Characters @ wqg & w9 # uRafid oxd &1 3= &
IR w “C” Language # ' faf=1 &R & Data @1 Store &= & fay faf=1 ywr & Data Types & Keywords @1 Develop f&ar T
2| aa # Data @aa a1 @%8 & 8 8 21 @ @1 Data Numerical 81 &, = daat ofifhs a9 B € &R 70 @ {6l 711 f5ef v
Calculation fa=r s war g a1 ik Alphanumerical St f Characters &1 wig 810 8, fo9 @rer =l usRr @) f& Calculation @1
Perform =&! far 1 davar|

“C” Language # *! Data @I Store @== & fog <7 e/ avg & Data Types # fawifa far o & =% s Primary (Standard)
Data Type @ Secondary (Abstract or Derived) Data Type @er wirar g1 Primitive Data Type Standard Data Type g1 8 w@afs

Derived am Abstract Data Type Primitive Data Type w smnRd g1 &1 fiR v @ orgaR 39 < Data Types &1 /i &3 sk wri #
gier g, R w1 v o g7 R wad &

“¥" Data Types and Variables

C ¥ =TeT 212q afiuad Rwree v wFee fSwrea &t ereq R F¥ar 81 THh T g0 T¥eT ATUT § &g T 397 g9 integer < &TH
FTH FLAT ATEA 8, T AT Zfeese ST 22T &7 f RHEA FAT g aRuae ¥ 2127 ¥ g6 T8 IdT a7 g 6l 37 auad fif
I T FA | ThadT STg T sraeTwar gt oY foe & =8 o Ged # |9 T S |

C F eI 2129 39 ThE 2

1. Basic Type — C Avasl H H&T & ¥ 5 qTE & o9F SET22T 3 |
1) int-integer: a whole number. (2 or 4 Byte)
2) float — floating point value: a number with a fractional part. (4 Byte)
3) double — a double-precision floating point value. (8 Byte)
4) char —asingle character. (1 Byte)

2. Enumerated types —F 39 WHIT F T[T 22T 3 ST UF IRuaw & Rwra @ § S dog @@ o &
Fe5 e Ao &1 2 |l € |
3. The type void — VVoid FT 3% g & FiIS a7 ITeed A5l | T 19 a<g f eAaar # grav g
a) ST ToReT e | TS value return 21 3T T2T 21| S void exit (int status);
b) star fHT function & &1 argument F2T AT 2T T4 ¥ int rand(void);
¢) void* 2129 T pointer ST {3 pointer 2127 Jfuae & forw ugw a7 fawar & 9% Wt 212 98 aarar g
S void *malloc( size_t size );
4. Derived types —Z8H 59 =TeT 2129 @ (a) Pointer types, (b) Array types, (c) Structure types, (d) Union types and (e)
Function types.
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F=r &1 AT Taer § C F TS 1T 25T ¥ 3T storage space ¥ value range =¥ T € |

Type Storage size Value range

Char 1 byte -128 to 127 or 0 to 255

Int 2 or 4 bytes -32,768 to 32,767 or -2,147,483,648 to 2,147,483,647
Short 2 bytes -32,768 to 32,767

Long 4 bytes -2,147,483,648 to 2,147,483,647

Type Storage size  Value range Precision

Float 4 byte 1.2E-38to 3.4E+38 6 decimal places

Double 8 byte 2.3E-308 to 1.7E+308 15 decimal places

long double 10 byte 3.4E-4932 to 1.1E+4932 19 decimal places

Variable in C

IRTIST arEda #H Th TR T H A7 BT § TS SEIATST g4 39 NamH #F HS o dog & TR el & fav
FA 8| cHr Fis off INUuaer fFdr WARAFPF e F1 & & Tohar &, S T 37 IRUIT H TERST T & FqIseT AT
AIBC & IR H JAIAT & | 37T TBT ¥ §H T AT Tl & 6 @is o INveer fovw & & o s & & dog ©&R
FL Tohdl ¢ dUT 39 W [hE dE & QA & Thd ol

Example — inti;
g7 iinteger § Al il TERST TUH 2T 4 bytes BT TAT3HA -32,768 to 32,767 or -2,147,483,648 to 2,147,483,647 dH
I oG TR X Fhd g1 3N fF iintd AT 38 W WA TR AUARF TR F Hhed & |
aRTser 7 AT fRET 8 letters, digits AT 3SERR & AT Y TAAE SHH YT H HIFeT AT ISTEDPR &1 8T Hehel
%l%ﬁmwmﬁlettermmmﬁaﬁ%ﬁﬁm

int Age;

int age;
37S19T 376197 ATAT SRET | CH Sffe 31er ey i foee 7 fgr arw § |
cH dRvaa Bwa F1-cH INTIT BoEd Fd TAT HIA FAS & GIRT §H HFASeR Hl Ig Idid ¢ [ fopdl
IRTaeT & T AAN F fFae 9 @ g1 aRvead Bwea & & v Yy ser asy &1 a5 R Sas o
INTse 39 BT F 0 & 3% HiAT & Ty g gl

Example
int a, b,c;
charch, na;
float salary;

aRwae # initialize FIAT-INTIST F S FIS dog TR (assign) HT AT § dT 38R ARTSS initialization Fgd § |
Data_type variable_name = value;

) int a=4; or float b =5.5;
Integer (int)
9 I A e qoiie Sl B Store 39 & fow & Memory Reserve =+ grit &, @@ |dentifier @1 Integer @~ @1 Declare faar
I © | 39 e S@ad e 81 |ad ¢ 1[5 Variable ®1 Integer weR @1 Declare &% & fow Identifier & s & wrer int Keyword
®1 W wxa “C” Compiler &7 garnm o & 6 @8 |dentifier e gorie wwameit &1 & Memory # Store &= @& | int w&R & ldentifier
e + T — A T B 99 @ A 2 |
afs g9 16 — Bit Compiler 1 WM &=a € a1 39 yaR &1 Identifier Memory # &1 Byte @1 Storage Space Reserve =ar g W& afq
g4 32 — Bit &1 Compiler Use &= € a1 59 R @1 ldentifier Memory # 4 Bytes @1 Storage Space Reserve &= & |
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long OR long int

T9 B BT ST AT BT YANT BT BT § 79 89 39 Data Type @1 9a &ed €| a8 798 #§ 4 Byte @1 Storage Space Reserve &war 2
AR -2,147,483,648 &1 2,147,483,647 w1 a% @ W& &1 Store wx wahar 7| 39 Data Type &7 WRINT ek a=a ol # o Sar
T OTEl PBrel 91 HEsl P TUET B BN B |

float

o9 g 9 H T 9 qeMed arell w@enstt a1 Store wv & forg Memory @t sieRa Bk 8, a9 g9 float eR @1 Identifier Declare
F=d g1 U ldentifier 7R 7 4 Bytes @1 Storage Space Reserve @xar 3 iR fa=1 @ =maie wui § 3.4E-38 & 3.4E+38 7197 d& @
H=m o1 Store o) A& 21 39 WHR @ |dentifier & @1 unsigned, signed, short a1 long &= it Modifier &1 warT =&t fFar <
HHT B |

fouble

9 g g # gadl 991 feone a1 Ordie e & are ufshar a8 8, 1 @ float @ Range § Y wmeT @ @@ ' g9 Data Type @t
yanT ava ldentifier Declare @=a g1 3 #9Rr # 8 Byte @ Storage Space Reserve @xar § 3k 1.7E-308 & 1.7E+308 #157 & @
| 31 Store w) 9l & | 39 IeR & |dentifier @1 g9 fAegar Declare @ wad &

double d;

long double: 5@ Double & @t long Key word & faar simar ® o+t @ long double w&r @1 Data Type Use @xd 8 d9 a8
Identifier 35t & a1 dwm &1 Store @) wWaar 21 I8 AWK § 10 Byte ¥ Storage Space Reserve @=ar & 3k 3.4E-4932 ¥
3.4E+4932 A a% @) A Store w) | |

Character (char)

/9 g Computer % " Characterset @ f&=i Character @1 Store @=+ % ferg Memory @1 Reserve &= gmar & a9 89 Character
yeR & Data Type &1 warm &wa ldentifier Create @=a 21 g9 ysR @1 |dentifier Create &< & forg & “C” Language & char
Keyword &1 TIRT %=1 81T ¥ 39 UbR &1 |dentifier 7= # 1 Byte @7 Space Reserve @xar 2| char vaRr & |dentifiers & g1 @ad
& & Character Store o= 9ad €| 89 char war & Identifier # W +ft Store = wad €| 39 Data Type &7 <1 9 # iy 1 &
Computer @ Memory # g1 @l i f&=01 Character &1 Store 7€ @< g1 It &9 f&=fi Character @1 Store i &= g @1 a8
Character fo=ir =1 fadft of & wu # & Computer # Store grar 21 Computer # & Character @1 v ASCII Code g 2 |

Data Types Modifiers
Y AFE TICT THY B AL G I & AR A TIET /Y & ’HR H R o= I T I FoT IR YBR B 8 &
Signed
Unsigned
Short
Long

Control String
fora g 9 89 “C” Language # fafi=1 &R & Data &1 Store &% & folg arem—arent Keywords &1 WaRT &va Jfei—3terT Limit &1

Memory Location &1 Reserve f&am omr 8 31a gl TR ¥ IT—IMe UHR & AMT &7 ACCESS &R & forg i & SreT—eielT @ &
Control Strings @1 warT &1 gar ¥ Control String %5 v Characters & €, 2 % & @ Use faan irar 21

faf=1 ywR & Data Type @ Data &1 Screen == Display &< @& fag printf() Function @& s Use f&g o= aret Control String @1
& 7 9RO gRT 999 99 &

%d Integer Data Type @& A @I Display &= @ forg |

%c Character Data Type @ =9 @1 Display &1 & o |

%of Float Data Type & w= @1 Display @7 & faq |

%lf Double Data Type @ = @1 Display &<+ & foq |

%s String Data Type @& =19 @1 Display @<= @& forg |
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Input / Output Function:

1. printf() function:

printf() Function &1 wIFT &9 f it weR & Numerical @ Alphanumerical w1 @1 Monitor @R Display &7 & fou & 2|
39 Function # & s it Message Screen == Display &= gram 2, 39 Message @1 &1 String @ w9 # Double Quotes (“
") & g # forga €1 Double Quotes & € # forar 7 Message st &1 @f Screen W Display & wimar g1 Sererer & forg afe
&4 Screen w “Hello World” Print @==1 &1, @1 & printf() Function # s Message &' f=rgar foraem g &
printf(“Hello World”);
39 Statement &1 Qutput & F=TgaR o 2T &

Hello World
I printf() Statement # &w String #1 5 Format # forga € Output # &% ag String s+ Format # fearg <ar 21 «fes
faf1 wwR @1 Calculations & a1 ur 89 arel Result &1 Display @== & forg #ft & printf() Function &1 € TaRT &=AT 81 7 |

#include <stdio.h>

#include <conio.h>

void main()

{
int Integer = 10;
char Character = ‘X’;
float Float = 13.2;
double Double = 12365.599999;
char String[] = “Hello World”;
printf("\n Integer = %d", Integer);
printf("\n Character = %c", Character);
printf("\n Float = %f", Float);
printf("\n Double = %e", Double);
printf("\n Double = %g", Double);
printf("\n String = %s", String);
getch();

2. scanf() Function

g g9 Keyboard & & Input &1 ura =1 @med €, scanf() Function Keyboard o Press @1 7§ Keys @ Information &1
Keyboard @ Buffer & ura awar 2 3k 39 Keys @' Information &1 scanf() Function # Specify fg v Variable Identifier @
Storage Location = Store @ a1 &1 W@ 89 Keyboard ¥ feft Data @1 Input & w9 # ura &va fd Memory Location ™
Store @==1 =@Ed € @9 5 Data Type & Data &1 Keyboard & Receive =1 @rgd &, 39 Data Type @ Control String @1
scanf() Function # Specify @=a & 3k Keyboard & 3 aret Data &1 Memory & ot Storage Location o Store &=+ =med &,
scanf() function # S5 Storage Location @ Variable Identifier @1 s Address Operator ( & ) @ w1 Specify &= 2|

printf() Function & @ St Control String 5 Data Type & Related gm@r g scanf() Function # +t g Control String =it
Data Type &1 Associated grr 1 scanf() Function & s Use f&t &1 w&+1 aret Control Strings F=gaR &

%d Keyboard & Integer Data Type @ #19 &1 U< &’ & forg

%c Keyboard & Character Data Type @ #19 &1 U<l &< & forg

%f Keyboard & Floating Point Real Data Type & A &I U<l &< & fog

%ilf Keyboard & Double Data Type @ AM &I U<t &<+ & foq

%u Keyboard & Unsigned Decimal Integer Data Type @ A9 &1 U &= & forg
%s Keyboard & String Type @ A9 &I U &34 & forg

#include <stdio.h>
#include <conio.h>
main()

{
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int a, b, sum;
printf("Enter First and Second Values ");
scanf("%d%d", &a, &b);
sum=a+b;
printf("\n Total of %d and %d is =%d ", a, b, sum);
getch();
}
& Operator @1 Address Operator && <l &1 I UH Unary Operator 1 3 Operator giem S99 Identifier @ Memory Location &7
Address Return &= g, fSraa wmer 399 Use fbar Tram 71

Operators
fooeft oft grnfir s # = R & Results wra #=7 @ forw fafr werR & Mathematical @ Logical Calculations &=+ wed 2| 39
faf=1 e~ @& Mathematical @ Logical Calculations @1 Perform @==1 & forg 55 Special Symbols @1 wanT f&ar simar g1 3 Special
Symbols wer o1 a1 yeR & Calculations @=w1 & forg 3R #=a g1 faff yer & Calculations &1 Perform @=w & forg
Computer &1 FERIT a== arel fogl &1 Operators @er oar 71 W € Data @1 Refer @x1 ara 9 Identifiers @ @y 3 uftrar o= €
39 Identifiers @1 g7 Operators &1 Operand @sr sar &1 Operators &1 @8 & & &

Unary Operator

g Operators & g € = #1¥ Operation Perform &< & oy dae1 v Operand & Swwa &nil &1 W& Operator Unary
Operator sgar g1 s Minus (-) e Unary Operator 2| fo faefy +ff < & | 3 forg o fRan ST 8, S99 6wl &7 A 98l ST
2199 83 WY - s o <9 & A -8 & il 71 “C” Language # Support f&t v Unary Operators frgar €|

& Address Operator

* Indirection Operator

+ Unary Plus

- Unary Minus

~ Bit wise Operator

++ Unary Increment Operator
- Unary Decrement Operator
! Logical Operator

Binary Operators

3 Operators & &m a=x+ & fov a1 Operands @1 W= gxil 8 3= Binary Operators @wed €1 oW 2 + 3 &7 sired & forg Addition
Operator (+) @1 a1 Operands @ sexa &l 8, o Plus (+) va Binary Operator ¥t &1 “d” Language # faf=r &R & Operators
DI 9P P B AR W = Categories & sier a1 &

1. Arithmetic Operators
SAHT AN T & HEATHS A1 o T w1 @ fog far Srar 71 39 Operators @1 @ @ ui= 8ril &, 9 f AegaR &
a. Addition Operator (+)
3 Operator g1 Operands &1 S &R 3@ ARTha Return w=ar 21 o
C=10+3

b. Subtraction Operator ( -)
I Operator gzt Operand @ w19 # | ga¥ Operands @ A9 &7 M W W< 8 Tl IcH a7 9eihel B Return &=ar 21 S
C=10-3

c. Multiplication Operator (*)
I Operator TFI Operands @ T T M HR& I< &F dlel qoHd I Return #=ar g1 SRy
C=10*3

d. Division Operator (/)
I Operator 7gal Operands & a9 % g@v Operand & 19 &7 91T &R W< &M dTel 9T%a & Return #=ar g1 o
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C=10/3

e. Modules OR Reminder Operator (%)
I Operator vgel Operands @ 79 # g@v Operand & #9 &7 1T SR U 89 dTel 39%ha &7 Return a=ar 31 o

C=10%3
Resultof C=1
Example:

#include <stdio.h>

#include <conio.h>

void main()

{
intA=10,B=3,C;
C=A+B;
printf("\n Addition = %d", C);
C=A-B;
printf("\n Subtraction = %d", C);
C=A*B;
printf("\n Multiplication = %d", C);
C=A/B;
printf("\n Division = %d", C);
C=A%B;
printf("\n Modules|Reminder = %d", C);
getch();

Output:
Addition =13
Subtraction =7
Multiplication = 30
Division =3
Modules|Reminder =1

2. Relational Operators

Relational Operators (Rerereer sifa¥e?) 39 UL &l Fgd & ST &l AUad & a9 F1 A9 adq1d & | s Program # faedy
Condition & MR = Execute g+ arer Statements & gama &<=1 8 2 @@ Condition ®1 Specify &= & forv &1 Relational
Operators &7 WIFT &= 2| fell U # 39 Operators &1 TR &)a 89 3 UaT o & f& &1 Condition w8 & a7 =i | afk Statement
|& (True) exit 8 @ ¥ Operators 1 Return @< & 3k afe Condition &g =€ gt & (False) @1 3 Operators 0 Return a=a 2|
Relational Operators f= &

Operator “C” Symbol
Equal to ==

Not Equal to 1=

Less then <

Greater then >

Less then or Equal to <=

Greater then or Equal to >=
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3. Logical Operator (dlfoihel 3TIEX)

<19 ¥ Program # f5R9H &1 a1 &1 ¥ 2% Conditions @ AT Ufha e TR 9T &= &I &, a9 Logical
Operators &I SUANT fhar ST 8| A U 90 a9 & oY gef ol 3R U a7 § Siegerr 3u=er ¢ @ar

6T W &H A AT § o AT dog 18 3R B dog 08|
‘Operator HDescription HExampIe ‘

<19 Logical Operator & <Hi @v% @1 Condition True 8xft 8, @ 3 AND Logical
Operator True a1 1 Return @=ar g1 afe AND Logical Operator & Ml a=% @)
Conditions # ¥ f& e +ft Condition g=1 0 @1 False Return & & 2 ar 3
Logical Operator *' False Return a=ar 2|

9 Logical Operator & <=i av% @t Condition # ¥ afe f&ft ve av% @1 Condition
T True gxi g a9 Y 3 Logical Operator True ar 1 Return @=ar g1 afe Logical

&& (AND) (A && B) is false.

IT(OR) Operator @aet o & Reftr # False Return @=ar 8 <9 99 Logical Operator @ Left (ATl B)is true.
Hand Side @ Right Hand Side < xw @1 Conditions False &rft &
TS dAic it AT Fed & | T8 frar o aRuaer ar s
STTolehel T T reverse Pl & [l STAATT fFAT ST § S Ife fopalh

I (NOT) I(A && B) is true

T ATSIhel TCC trued Al 38 HTWEI Fl FEAATA A & a6 FHDI do |
false grafl|

4. Bitwise operator (fSeaEd 3ifMe)

“C” Language # 55 & Operators i Provide @=ar 8 et wanT gv &= Identifier @ Bits = @) d&d 21 g9 Operator &1 SuarT
A & faefr |dentifier @ Bits w &m &< @ forg fdar smar 21 4 Operator g9em Integer vaR & Data Type & @rer €1 Use grar 8, ar

Bitwise Operators @1 @aer Integer vaR & Data Type & |dentifier @ wrer € uftvar o= & forg Use foar < w&ar 71 “C” Language
F 3P Fol G B B &

& Bitwise AND Operator

! Bitwise OR Operator

A Bitwise Exclusive OR Operator

<< Bitwise SHIFT LEFT Operator

>> Bitwise SHIFT RIGHT Operator

~ Bitwise Ones Compliment Operator

Bitwise operator o oX P FIT 3R TE bit-by-bit I¥ P AT &

P q p&q pla P g
0 0 0 0 0
0 1 0 1 1
1 1 1 1 0
1 0 0 1 1

5. Miscellaneous operators ((RATAIH 3MI¥eT)
50 A0 A o 3R 31 § [T a1 3o A8 1 = R o &t @ Ageaqot ¢ |

‘Operator HDescription HExampIe
cizeof( sizeof() 3TH she H 5@ INTad &1 a7 fo@a § 3 TR 36T HISST| sizeof(a), where a is integer, will
AT ST & return 4.
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& STe g Rl aRuser 1 AANY U?H ST gl % ar g &S Ay aRTTe &a; returns the actual address
A foEa § | of the variable.
* fhEY digey & HY * FEAAT Feh gH 38 INTTel T o ST Fohdd & | |*a;
50 g9 QT o 5% TedAc M FE Thd & 3TH ? ¥ UgA f
e 5
?: statement AT conditiong(-i %’? & 9 true statement 3 : & dlq false If Condmgn Is true ? then  value
i X : otherwise value Y
statement fTor@d & |

Control-flow Statements
S fordl dramH U @ 3fAE o A @ R U ok @ g giar § ar sas fav Bfawe afde wede e
Fr 3TaRTHar g &1 ¢ WanfHw dvas 7 At SRy ar non-nulla@'\aﬂ' Y BaTg true 3R SRY AT nulla@'\aﬂ' 37
giaT ¢ falsel
Boolean Expression—ﬁﬁ'&ﬂ' TFEYRI df TFEIELAS 8idr & fogeT Rafee true AT false H & & ohal § |

if statement:
if statement & gaIH ‘ZI%?)I' condition &I ¥ AT FATAT %‘ gfe &r ?Ié' condition true %’ ar if statement & 37eeX f&AT IRAT statement

execute 8T SATAT & |
example:

#include <stdio.h>
void main()

{
intx = 20;
inty =22;
if (x<y)
{

printf("Variable x is less than y");
}
}

if - else statement:
if statement § I& tl%ﬁl’ condition T Ak fHAT FATAT %‘ gfe & ?Ié' condition true %’ ar if statement & 3TeeX fear =
statement execute?l' SITdT %‘ 3R afe condition faIse%’ dr else statement statement execute?l' SITdr %’ .

if...else statement @l syntax
if ( condition )

{
statement block;
}
else
{
statement - outside;
}
Example:
#include <stdio.h>
void main()
{
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intx =20;
inty=22;
if (x<y)
{
printf("Variable x is less than y");
}
else
{
printf("Variable x is greater than y");
}
}

nested if statements

SIS & U if AT else AT if AR elseAAT & 3T GERT IT HUF if ATIf else AT else if TeHT for@d & | dF 30 €S 56
AT HEd ¢ |

switch statement

Faa ®RedAc #§ T FI gl & 3R 3R 39 FERe & Refee & MR W R IR TH § T HIS TH & I gl
g | AT g5 v programming =T & 9 89 319 IR & I8N TSI statement T TTE T&T execute 8T (Fc»l'@ Y
statementﬁ@l’) Fﬁsvﬁuﬁﬁ switch case statement better %’l switch case statement 3 T decision making statement ?’l switch
statement & expression T integer %’l ZHH TH - TH Fh T statement T T fHIT SATAT § I Eﬁlé’ o case &r Tlé'

expression@l’ T FLar %" ar ar statement execute?l’ SITdr %‘|

Example:

#include<stdio.h>
#include<conio.h>
void main()
{ .
intn;
printf(“\nEnter a number: \n);
scanf(“%d”,&n);
switch(n)
{
case 1:
printf(“\n One”);
break;
case 2:
printf(“\n Two”);
break;
case 3:
printf(“\n Three”);
break;
default:
printf(“\n Not match”);
}
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Iteration (Loops) o9

WA & dgd IR &l R e § 519 P15 7 AT ST H A $S ogA H TN SR IT Fed BT IMRIhT
uscl ¢ | Ol U AgH o 1 SEAA A § | U o Uk aXE @ WA WHATE | o¥ o] FHT FS ald
e &7 Y BN § | SRy o F T g IR IR I R § AR Bl IR T e g

9 & fT c# for, while, do—while ¥R & o[d FeHT SEAATS fhd S § |

el 8l o@ Teeie & i #ET gid § 3 o S350 HE&r & HAUIRT aXar § 1 oJ farcsll IR =elem | ggd
AT # §HA o0 FI3eX P 3RS I ¢ AR $HH gEX AT H §H IF I & N o A9 3ifaA a1 o@ gasd
FLT ol ﬁqgirw%aﬁraé‘r AR g A A & oI 13T T dog H UIST 961 AT TeT (o & dER uie &
AR ) o & |

ufy w=drere & aftors
w#& (true ) m g4
LIRS

afy w=dro= w1 aftors e ( false ) & oa aw oo
WA W AT g W

1. for loop:
SH O[T # o[T AN g §, ST HN Ig AT AT § T oI F 3T F HIs fhcell IR T HWMN & IR o ool 4
Ugel od 3 ARTeeT Sl deg Ueh F ol g

for loop example:
#include <stdio.h>
void main ()

{

inti;
for(i=1 ;i<=10 ;i++)
{
printf("This loop will run 10 times.\n");

}

2. while loop:
$H od # Uh TTHT IT T WY &S TTHE d) IR I 8Id § oI e 1 while 7 & =Y FHSAA true WATE | T8 &
IR qF g § Uge HERM UF AT § |

while loop example:
#include <stdio.h>
void main ()

{

int i=0;
while(i<=10 )
{
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printf("This loop will run 10 times.\n");
i=i+1;

}

3. do...while loop:
$H o[U H U FTHC AT Ush A S TeeHT TN IR & gld § I dh T while H & IR FIN20T true Wdlg | T8 &
IR T TS & TG FHEARNT IF I & |

do — while example:

ttinclude <stdio.h>

void main ()

{
int i=0;
do {

printf("This loop will run 10 times.\n");
i=i+1;
twhile(i<=10);

}

nested loops
$H YR & o

IE BT ¢ TEH UF T & HEX GO T TCHT BT & dl 3H s o TTHT Fed

Loop Control Statements:
CH break, continue 3T goto command & S o & W@F{ T E |

‘S.N.HControI Statement & Description ‘

break statement: Ig o4 &l Slid FHTCT e HUglel I o™ & dE 39T VAT W qg?l'

Sar & | example:

for(i=0:i<5;i++){
if(i==2) {
break; }

}

continue statement: Jg T H FlT & A W e F B o FT FHIAT T

A F AT 3R T I o FAT AR & FW o7 & VoA W A &ar § |
for(i=0;i<5;i++){

if(i==2) {

continue; }

}

gotostatement:?ﬁ'@Eﬁ?aﬁaﬁﬁqﬁﬁm%mwﬁfmmﬂHPT%'ZIT
m%ﬁ@mﬁﬁgoto%aﬁﬂwaﬂﬂmmm%mﬂﬂa?mw
goto TeTHE AT & @ 9F 3 T T FATCT F 38 ogel W Helel HIIET &l & |
for(i=0;i<5;i++){

if(i==2) {

goto x; }
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}
x: printf(“bye”);

Function in ‘C’ (%&211)
CH s I AUF TcHe ot o afFAfad & & Rt ok & aXd § o7 Harre del orar & | et o covamar &
FA Y FA TH HFAA main() BT &7 § ST aal 3T GEmA 7 iR iy v g1 &1 3797 IS FT Fg hared 7
dic aX W@ Thd &1 B Fo1 I coding®id & g o1 8ld &, SH TP & YPR & P & [o¥ g aR aR
RISIT LT FIA IS 5 §H 3H HaRled HIE & SR Plel oAl Il | 93 WAA F TR AT dgd FEAEA gl §
W 39 §H STY $s Sl BT BT F dic & fo@d § aammag?ra?@ra?ﬁ%ﬁkmﬁﬁ@rmm
Ig FH Bl |
1. Built-in Function or Predefined Function
Eﬁ@ﬁﬁ@m%%mﬁﬂﬁﬁﬁﬂﬁ%ﬁﬁﬁﬁee S HFAT BEd 6| Solehl 39T oIl hedRT o
ROTT & 37A9T 31197 TS Bl F s fhar 71 § 39 99 YR & $eaRIeT Sl STAATT T 8l § 39
FSIRT T 85T BISA P 3TeY HIS H include Fdh §H 37 Hharled FHISTAATT F Thd & | o
input3-ﬁT output@' FFE AT e SEAHTCT hidd & T g standard input and output header file include HIiT
gsdr §3afoT 87 #include <stdio.h> foRkg X 50 WIS &l 397 HI5 & 08 T od &l
Example: printf(), scanf(), getch() function.
2. User Defined Function
ST BRI §H 30 WA H AT ST & HJAR SIS Ad § a7 §elld § 306 JoR ShISs herlel agd
8 |59 §A herlel fShise & a1d & § a1 67 FT & § el g5 3 HeRreT ast i1 a1 §1 99
Return type, function name, parameter 3R function body.
functionprototvpe—ﬂ%’qﬁmmWW%%W?W@WW%%%WE
Bl S fBwssT fFar = §
function define -3 UT¢ & HFld H FIAT RN SHF [T HIfSIT T AT § |
function call -30 9T¢ & BRI FT Hicd fhaT STAT & AT &7 A off g Tha & T sy e F a1 & v
T HEAT YE FAT

Example:
int add(int ,int ); //function prototype
int add(int a,int b) { // function definition
int c=0;
c=a+b;
return (c) ;
}
int sum = add(10,15); // function calling

s'ﬂff add function name%’ﬁhm d¢ she H @& aX int for@r ar=m % SgeT 37T % &r E’R?functionﬁ 673[ ar int value
parameter AT argumenté? & H ﬁﬁl?ﬁqg?ﬂl RIEG] H g9y ‘:I%@f oY int for@r am=m % SHhT 3y % E2 g function run@ﬁ
% &6 U int value return 3T |

Function Call: $aReT &) &l td THT &7 38 value AT argumentdl YR F & Tohd & |
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Call by value:
$H YhR ¥ I« gH el dRTEer #dey function ¥ Aot § o 30 IRTTeT i aedidsh value T copy Fold § S8

aRueer H arafas dog W FIS I 6T 95T ¢ |

Example:
#include<stdio.h>
int add(int a,int b); //function decleration or function prototype
void main(){
int a=10, b=20, c;
c =add(a, b); //function call
print(“\n Sum = %d”,c);

}
int add(int a,int b){ //function definition or function body

intc=a+b;
return (c);

}
output -> Sum = 30

Call by reference:

S & function call X § dl & variable FT address FSTd § dl Bl & FT 3T variable T arEafds 3?«’3[\‘4?' g gl

Example:
#include<stdio.h>
int add(int *a, int *b); //function decleration or function prototype
void main(){
int a=10, b=20, c;
¢ = add(&a, &b); //function call
print(“\n Sum = %d”,c);
}

int add(int *a,int *b){ //function definition or function body
intc=*a+ *b;
return (c);

}
output -> Sum = 30

Recursion:

Recursive Teh FITTHIT deheileh § ST TR ! TaT o TGeT 3 T e T permission T g] T &, Tg T VX function FT &
AT & S TAT iel T g] recursive function STgT fA&RIT & & T "ufshar g &1 Recursive TS G 3 0T & HAT &
gad 3R, recursion 3T TART &l SAehed AT H ITHT FATaT & ToTHH recursive Siel T TRUMH 1 & G & & fAT 3mavas
gl

Array
C language # Teh Yeh & data HHg I array Sgl SiTdl & T& data e sl menory 7 hHAeg i & Teh Y W@ ATl &
Array FT Teh SHTS I Tforee gl ST & e 8 W 7 Tl data Tfosie v & 9R & gl anfew afe Wintiger TEar w1
38A A% int value 8 TR g1 Havcll § U W A $o Ufadie int o float 3R F& char &gl &1 Fehel & W & forell off 3z &t
e aet & fow W &Y A1 & a1 Fiseas 7 index for@d 8] 3egRoT: afe fordy W &7 A1 marks & a@ W marks[5] use W &
9Tad Tferde ot UeiRid S|
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W &I use qmﬁmﬁagﬁmmm%wﬁsmnwﬁwwa?mm%%wﬁdma 1T SATAT &, TITOTAT I
ST & 3R aRome 8t Fiod foham Sirar & 9eT el 3R 3ehciTielehl WY o SaRT &1 TR T STl & U I index 0 & start
g &

Array Teh U data structure & ST T fixed number & same data type elements 3T store FLOPATE| 3T Ar array 3§H AN data &l
store W?Wm%ﬁﬁ-ﬂmsame type 3 variable T collection M FpgTTISRATE | “An Array is refers to a group of data
item, where data items must be of similar type.” Array TUeh UAT data type %’ S Fad similar type Fr value 8T store &I IT
e g

example — 39X array integer value & ToIT declare fRaT amam %’ ar 39 shad integer value & store dT ST Thar %} 3R afg
character type T declare TR =T %’ dr 39# $had character type FT value & store &I ST Thal %} 3R float type T % ar
only float type FT value TER F Thd g ?’1’ QrsGl H, Tk array & only similar type FT value T TR F Thd g

fRdT Array & 37X foider off Value ST 81 § 3 TSI T index number 81T & | ¥ index number 0 & start 8IaT & Adod
Array & 3{eX SiY UgelT Value STAT g1dT § 384T index number 0 81T & 3R g&X Value &T index number 1 81T § 3R 38 a@
33T & Value &T index number 2, 3 ... 810 SATAT & | 3&T foT 319R &8 fhalT Array & 37eX & f&Y Value &1 output & @& &
Y &H 39 Array & ATH & 1Y 39T index number fo@=T it & |

T one dimensional Array &l use ITERUT foiee ScaTfe ITeT & fohaT SITAT § JUT U & index variable &T use fHaT SATAT &
3HI single - subscripted variable 8t #gd &

g W T ATA x § dF 3T n 7TIT 50 TR TG d X Tohd & x[0],X[1],x[2]....x[n] FcaTTe;

one dimensional Array & syntax fFaf@d &:
datatype variablename [size];
g type W & 7IAT FT 3T type T&Td LT & S int , float ,char 377 variable name ¥ &7 AT § fS& W FT memory &

RITAT T3H (base Address) 3 HEd § 3N size W T size YGRId T @I & size & HTAR & W & fIT memory F FI&TA
graf|

3¢gNUT : int group [10];

3URIEFd 3GERUT H Teh group AT T WX foram arar § fo@eT type int & ST 379 I8 § 1 W & 3737 vfosie int type & T&R &Y

VY I T IR declare W?E’I’dw size and data type change 18T [ohaIT ST TehdT|
Array declaration: int number[5];
39T data type “int” %‘, “number” variable EIWHWT%‘U?:’ Brackets & 5 ngaﬁ'm 5 int values &V store ﬁ?ﬂTETWT%I

Array & P store T AT access HTAT - 3 declare TR 31T array & 5 values store FT ST THT ¢ |

First value access or refer & foIT : number([0] ; First 0¥ A value store el & [l T : number[0] = 5;
second value access or refer & foIT : number[1] ; Second T A value store FT & ToIT : number[1] = 10;
third value access or refer & folT number[2] ; Third W A value store T o faIT : number[2] = 15;
Fourth value access or refer & foIT : number(3]; Fourth WY A value store el & folT : number[3] = 20;
Fifth value access or refer s flT:  number[4] ; Fifth T¥ A value store a1 o ToIT : number([4] = 30;
L R
Example 1:
Compiled by:

Sushil Kumar Chamoli
Faculty of Modern Studies (Computer Science), Uttarakhand Sanskrit University, Haridwar Page 21



Shastri (B.A.) 4" Semester SEC-2 (Programming in ‘C’ and MS Access) Computer Science

#include<stdio.h>

void main()

{
inti;
int arr[5] = {10, 20, 30, 40, 50};
for (i=0; i<5; i++)

{
printf("\n %d ",arr[i]);
}
}
Example 2:
#include<stdio.h>
void main(){
int arr[5]; /* 1- D array declaration*/
inti, j;
for(i=0; i<5; i++) {
printf("Enter value in array: ");
scanf("%d", &arr[i]);
}
//Displaying array elements
printf("One Dimensional array elements:\n");
for(i=0; i<5; i++) {
printf(" %d ", arrl[i]);
}
}

Two - Dimensional Array (2-D Array):-

two dimensional Array AT AT TTT T Y& el & foIT use foRAT SATAT § ST & subscript use 81 & T A ST HEAT
It & forw 3R gl e S §&A1 9= & fav 38 3raga Afése wia qaa uger O i Fear fordr snfa |

Two Dimensional Array 3 data @ row 3R column aFd-laj’HN STAT T SATAT 8| Eﬂ'arrayff?ﬂ' sub - script 8T & | mm‘@rw
BE'IETUT%' Matrix.

5 columns

FOOE D

8 15 0 15 |[—="
2 rows

1 6 10 4 0 |—="t——

Declaration of Two Dimensional Array in C Programming:- C Programming #H Two Dimensional Array T declare T ST ATt

fArfafads |

Data_Type Array_Name[Row_Size][Column_Size];
int arr[2][3];

1. Data_Type :- HWEIE?TArrayEFI' Data Type f?{'@ITHIFIT% | (example: int)

2. Array_Name :- SHa& dIG Array &l AT @I STATE | (example: arr)

3. Row_Size :- 519 Data ﬁArrayﬁEﬂTWW@T%WWW Row ﬁﬂwaﬁaﬁmm% | (example: 2)

4. Column_Size :- TSI Data T Array 3 STHT fFIT ST I8T § 3T T AT Column ST TEIT ! TGT [l @T SITATE | (example: 3)

Example:
#include<stdio.h>
void main(){
int arr[2][3]; /* 2D array declaration*/
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inti, j;
for(i=0; i<2; i++) {
for(j=0;j<3;j++) {
printf("Enter value in array: ");
scanf("%d", &arrli][j1);
}
}
//Displaying array elements
printf("Two Dimensional array elements:\n");
for(i=0; i<2; i++) {
for(j=0;j<3;j++) {
printf("%d ", arr[i][j1);
}

Pointers

UrseX Ueh akueer § i ga variable 3T address HIEIT ST | T pointer Teh e digeX & address & 8 TR & Fohell & o8
pointer 3T ST ST ST & 3R AT & AT T AR & ATETH F IgT ST T & [HFANT & Teeh HIGUT TAT T T valied
address &, address Ter T&IT & S i T T &dT & HART & W 30 g NIH & AT, Wmd 7 s IRTSo A1 Bl &7
valied address &clT &1 Pointers Teh SgCT powerful STITTAAT el & SHAT T 7k SRIHHA (Program) T efficiency H FUR &Y
o §| I unlimited HATIT 3 3T T HHTT=Y 7 37 3TIFT A FATR |
Pointers 3T 3ATT &9 & & WATTAIT & T ST §] o variable identifier & 3u1eT foht faaT el 317 variable & T TuT=T
T referenced et & oI 3IUATeT &7 I ST £
Pointers T 39J1T:

e Pointers SR ¥ & TIT Tk I 37T ATT ITIH It T T RIT Tl i &

*  Pointers &I 3TN arrays 3 structures & 3Tl o ferT fohw ST € i A 31 FHerer gl 81

e Pointers complex SeT EX@=ATHT o1¥ T linked T, queues, U3, TS 3TTE &7 AT 3 7 gAY Acg A 8 |

e Pointers HRIHH & execution THYT &Y HH HIAT |
Syntax:
data_type *pointer_variable_name;
int *p;
3CTEYUT: char*p; ST8T, * Ig &ITaT & T "p" Uigex char § 31X U THT char 77gT £

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

void main()

{
int a=10;
int *p=&a;

printf(“\n a=%d”,a);
printf(“\nAddress of a = %d”,p);
printf(*\nValue of location p=%d”, p);
getch();
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Strings
C language # &{&eY (Character) 3T 37! (Number) 3iR Hehall (Symbol) & HHg &1 string Fgd ¢ [o¥ quotation mark (* *)

& 3eeX Tolr SATdT | Ueh string &I char & W (Array) & &9 # & ¢ foI& string &7 WX 8 #gd 8] & string &7 3ifdd char null
e (\0) BT & T string & THATTCA T IdT Tl &, SHTAIT null HIFET T TSR e o ToIT Teh hiare W &l size (n+1)
g arfgw FFafen 3ifae S8 OX null (\0”) TR foRam SITar g

Example :

char s[]={‘i’,’n’,’d’,’i’,’a’,\0’};
fore #ff string &7 93 char menory # 1 aT$¢ o § 3R string &7 3ifad char g2 null g1 § f& compiler aRT string &
37 I ST AT &
C language # string librery function RfFaf@a &

1. strcat()

2. strepy()
3. strlen()
4. stremp()

strcat() Function: 38 function & EaRT & TEI9T T Uk ATY SIS ST | 38 syntax A fFeiad g

strcat(s1,s1);
strepy() Function: I function T string & 37add I A string 3 HI9T T ¢ 39 function  FAT 9T & string &
base address T argument & T 3 UTH Hd & 3PT syntax =Ifoi@d &:

strcpy(sl,s2);
strlen() Function: 38 function 3 gaRT string & char st SITd & T4 string T 418 Fgd & ST syntax AfFai@d &

n =strlen(string);

n T int variable & TSI string ST &1aT8 Sgd ¢ I8 function 9ger null char e & string & char T [F1dT 8]
stremp () Function: stremp() @ string & Jefell #el & foT use BIT & I8 Jelell Alal string & Ueh Teh char & ASCII ATl &
3R 9 gl & 514 8F fohegl l char & ASCIl #HTel 7 7R Yo 81T & Jefell el Aeh &Y ST & THY T2l 7 et char & ASCII

HaAl 3T 37X function SaRT dteT f&aT ST &

Syntax:
strcmp(sl,s2);

gets() function:
g9 function &T use $AYe string function & e« & forw fhaT SITdT| gets function & dTery 312aT Teh AT Teh A 3118 rsal I

geqe foar S 8] $e9e sting H Read TUT 3R tab #T use o a1 ST Fehcl §| ST syntax fAFeAT &
gets(string);

puts() function:

puts() function T use string T HT3CYE & T F Y& A & oI fhaT ST § T function T Ueh HHT H Teh €1 hiered A1

variable 3T #HTeT Y& RTd a1 o foIT use fRaT ST ThaT 8| 9
puts(“Hello™);

Y 3 U &1 aread 3 U character array & Teh individual character variable & & 3 shaol Teh 38T &l TSI A ¢ 81 [Tl
T TER AT & ToIT characters array T 3TaRTehdT §| Tcdsh JUT Teh array H Teh TUTA W @ & 3Ta# character & aT¢, ReFd ot
'\ 0 Y T@T ITAT & QT SHTAT Thm ST & A1feh et g St &k o T o 37 3 hel b ot STT bl |
T programming HTST & FEEIT T G ¥t o af dlih g-
1. Char array:
char ch[10]={'u’,'s", V', 'V, \O'};
2. String literal:
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char ch[]="usw";

TH HFH '\ 0' I FUTSeR GaRT [EgeT & 3d 7 S8 fear rar g

Example:

#include <stdio.h>

void main ()
char ch[6] = {"H", 'e", 'I', 'I', ‘0", "\0'};
printf(**Message: %s", ch);
getch();

}

Structures
C AT # faffiea IR & 3T I TER AT & TAT structures T ITATIT fohT SITAT §| ¢ language 3 W &T use T &1 YR &
data & oI T STl 8] & data int float IT char 8 Hehdl & We] Ueh array & T8l UTolAT Teh 8 9ehX & data type & gldl & WY
T data TATAT g & STaf structure TATAT gYaT & S IoR garT IR 8YaT &, 31 structure ¥ Ush A1 &8 el YR
% data type @T use fohaT ST THhaT B
Example: T eigs{l 7 faffieT Qe & Repls WA ¢ dl 38 ToIT TEAh T ATH IS hHTeh T TEAh T Hed SEICT T
data Teh Y IR HIAT G191 GEcTeh T ATH TUT eh &1 ATH char data § STafeh IS¢ ST Teh int data § 31 T&de &1 Hod
float data g]
Structure 3T 3YATIT FIeh A Teh record Pl AR T Tehdl 6] Structure F Teh 3TeIT-37eT9T data types T dhelaRleT &IdT | Structure 3T
STAHAT A & ToIT 'struct’ keyword 3T SEAHTS fhIT SATAT & Teh TITT 3 TcAh element T Teh member SHgT ST &

C Language & different type T data TEIX @1 o TeIT structure T use FId g| T structure & syntax ATFa T &
struct structureName

/Imember definitions

5

Example:
struct book

char bookname[20];
char authorname[20];
int page;

float price;

k

C Program for structure:
#include<stdio.h>
#include <string.h>
struct employee
{ intid;
char name[50];
}el; //declaring el variable for structure
void main()

/Istore first employee information
el.id=105;
strcpy(el.name, "*Sushil Chamoli'');//copying string into char array
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/Iprinting first employee information
printf( “'employee 1id : %d\n", el.id);
printf( “'employee 1 name : %s\n"’, el.name);

}

Union: ZfaeT 8 ¢ language T Teh o 3HTgT data type & TSIl syntax structure & HTHTE 81T § Weq structure & &Y
HEHY T TS location 3eTaT — 37eldT Bl § STaieh Jfoidel o Tl HeEdT hT TR location Teh glcll § SHT Y § Y
structure # 3{elsh Yo & data type & HEGET &1 Tehd & fohe] 3eTehT TERT location Teh Blel o ShRUT Teh ALY R 3 A Fohaly

Teh T Use Teh a1 & [T ST AehaT &

Example :
union abc

{

int a;
char c;
float d;
}code;

Dynamic Memory Allocation

malloc () function in C
SH function T use ST memory T I BH W allocate THIAT FATAT § TE function TATT ?Ié' size sl memory scllsh ﬁTﬁ?i?f @ g

33X void type T pointer return FIAT & o fchel ST ?d—io:l,{-lli ST type Change HT HHA &
SHSI syntax ATFATET &
ptr=(cast type*)malloc(size);
g YUY ptr cast type bl pointer %’|
calloc () function In C

g Uah 31eT memory Tailehelel function %'3'\‘43? use YT ToT T & GRIT diraived data type JI& W Tl 3nfe GEIRY AT T
memory space P allocate F¥eT o ToIT AT SATAT & TE W FTERA & multipal ScITeh T allocate W%Wmaﬁffﬁ 0 W set &Y
ST g| 3T syntax AFEA@T

*ptr=(cast type*)calloc(n,elem-size);

relloc () function In C

SH function T use t[&ﬁ allocate memory space aﬁqﬁaﬁam%ﬁvﬁmm%m syntax GIESIECRES
ptr=relloc(ptr,size);

free () function In C

3 function 3T use ToT I THY allocate FT ITE memory P el FTA F foIT [FHAT SFATAT & SHFT syntax AFA@TE
free(ptr);

References:

Let-Us-C by Yashavant-Kanetkar.

C In Depth by Deepali Srivastava, S.K Srivastava

C in Hindi by Kuldeep Chand.
https://www.web3tutorial.com/c/
http://notesandprojects.com/
https://programming-tutorial-hindi.blogspot.in/p/index.html
http://engineersworld.in/Programming-in-c-Tutorial-in-Hindi
https://www.tutorialspoint.com/cprogramming/index.htm
https://www.cprogramming.com/tutorial/c-tutorial .html

0. https://www.studytonight.com/c/
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3Ty A< A¥eHA (DATABASE MANAGEMENT SYSTEM)

Database SR (Data) T Ush HIE ¢ | S HAaAotde fATeH(Database Management System ) Teh Hi¥eaT (Software) &
TSTERT 39T ST ol Tellel(creating) ﬁmaﬁﬁm(managing) & fov frar sTar g |DBMSH’6’H¥W%, S g7 T
1T Database ﬁmmﬁl DBMS 319e 3UATehaT3it (users) IR g (programmers ) T Ueh SYGTEAT dIeh o T 31T i
Tl (create) , HHTTT (manage) 3R update maﬁrqﬁmmm%‘ | Database ﬁmﬁwmﬁgwﬁmm
& Toh SITTaRTRET T T3T 3TATAT & THTAT ST Toh 3R TR ISoT IX TohdT 371 SITARRYT bl F8T ITATAT I YTod fohdT ST T |

3GTEY0T & Torv frd Taher 7 Ugat arel wefY faeanfiat &t SITs1ehidY &1 Student Database (¥ES¢ STCTS) & 3EX SH3T e TWT AT
HehdT & foras s Taez it & 1A, IdT, &t el e, 3A1E & Haftid SATARINAT & Fehell ¢ |

DBMSQ?E;_I;ESB?\'IETUT :- MySQL, PostgreSQL, Microsoft Access(HlsglwIHThrc TFAH), Oracle(3ael) 3?*’111%\1

TRy AT RATed & vrg (Advantages of Database Management System)

1.

Controlling Data Redundancy (32T Resdt &t Af3a #3am) :- File Based System 3 Ycdeh TiCerehelel YIS I 37T
fAs wea gl & 3w Rufa #, &8 T« W v a1 &Y gAde files oS ST &1 DBMS #, Teh HaraeT
(organization) & T 3T FI Uk ST HIgel H ThId fRAT ST § AT HT 3¢T SCTIH H Hdel e T W gof
foram Sra § 31k 33 geRrar A8 ST

Sharing of Data (S€T |TSAT #¥aM) :- DBMS #, organization & authorized users (TIghel IUANThTIT ) SERT ST ATHT
R ST ThaT g1 3T vsfAfaTeex 3er 1 fAafd #ar & 3R 3eT & access FeT & foIT SUAIHATINT Fi FTUFR
&AT 8 | S YA T Ueh WY SRR & FHTA Tohs T UETIeT T JTHR T ST Hehell & ST Fehell & remote
users 3 AT ST TTST F bl & | ST TG, TP &1 ST P 3T T 3TeA3T-3719T TColloh2loT TIITH & &1 T1ST foham ST
HHATE |

Data Consistency (STeT fE¥REn) :- 37 RS54 (Data Redundancy) & fRaf3a steh, s1eT fEREr urea i St 1 #dds
FI ST H T & YhR o 3T Pl TR-8K 5T STAT gled & AT ST &

Integration of Data (3T &T TRIHION):- DBMS &, ScT9T & 3eT tables (Arfaren) & Tafed &ldT &1 U Sced & T &
3718 tables B1cY 8 3R cITerehT3iT (AT HeifereT ST HEAT31T) 3 frer Rl Y AT SIT Hehell § | SHI ST T Gof: HTCeT el
3R 3798 AT AT & AT

Data Security(STeT &) :- DBMS # STeT & QI o¥g & Database Administrator (UsfATEeeR) garT faafad faar sirar
¢ 3R 31eT 97 UsfATATeeR & T8 GiATRud i ¢ foh fhe User T fhcer Database & fehcel fg&& 9T Access &aT ¢ AT
T &1 § S Serad foh RAerREY siget 31fereh sig ST & |

Recovery Procedures(sTeT Raadl ) :- egex vsh 72l & saforv a5 d7a § & wmefy off dhegex & &I greazw ar
AP Fel T FHEAT 3] €1 ST O 3 g TGl ST & P HTeR 3 TRl TehTR i FATAT Scferet Bl TR 38 TG
3T ol §H Recover Y 91T DBMS & Ig A §37 3THTT I T ST T & |

sTeeyg RATecA & sishdleT (Disadvantages of Database Management System)

1.

Cost of implementing :- ey f@TETH FT implement( FRITTITT ) LT H ST FARTT 3TAT & 98 SThr SITET 8T HohdT &
S AR sIT @I g adhd § |

Effort to transfer data :—ﬁa@m@mﬁ?,ﬂﬁﬁtransfer W*WWWWWWEW%
3R T SE 3T TAHY Y T FHATE |
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3. Risk Of database fails :- 39 SIS ATl &1 ST & 87eT €1 38T he AT & ToIT ot HYOT horer oY 8fY 3R gam 3R
sl hl g T & ehdTe 3T T3] |

DATABASE ARCHITECTURE:-

Information Technology #, 3eT Database Architecture ST (policies), fATAT (rules) IT ATTHT (standards) @EI?ITETHT%}ET'I:Q?ZIE
AT FTar & fF Database & TeT $& AR &1 18T & 39 Data HT fvd ThR A 3TN &Y T & 31 3T Data A Fa g &
TS ST TET & | Data T aTEdT & bits, IT GE&AT3T 3R strings & & F Farfed fomar S1am €, feheT 38 TR 91 3T & I1U FIA
FEAT HRFAE |

Database Architecture 3T 35T ST & Tcdah Users (ECI'Q’I?W‘I') T 313 T A Database T 3T Hlal T Uehdl %m’ User
I #Ifqe TT A Database T TN HT T Vbl ?%WW% | S8 fa f3T User &1 Database & ToIg T8 T 3UANT =T
%"WZI@TQ?W&T Database Waﬁmmﬁﬁﬁmaﬂmaﬁa@wmcessmwwmmﬁm
TR IS WRT UeT AT 81 ST | &¥ T3l 37efaT Yo Teh &1 ST Sl SWeAT ATE & Al T8 Gleil IeTIT-37e19T 3 Teh 81 31T T & Hehell &
AfShst 3R a8 ST 3eed & G@a & ddis &l Ieelell d1g dl Saol HohdT & olfehel 38 dceld &1 3R fA% 38 Jor & fav gr
3T I 3 d&olld ol hIg 37T T &Y | STTHH T User T ST ST & o Database & FIT SR 3T § offhed a T8
FafY 3 FAET ST UITT fF Database & T8 SATARRI fhd T A STHT T IS & | Database Administrator (DBA) 3UTTaTehdl &t TeTTfad
TR T ToAT STTad TIGUT TITT3T (database storage structures) 3l SGolel 3 TETH gl ATRT |

User 1 User 2 User n

External View 1 View 2 View n

—

Conceptual
Schema

Conceptual Level

Internal

Internal Level Schema

Physical Data Organization DB

Database Architecture T &Y JhRY & S1eT 1T %—

1. Two-tier Client / Server architecture: Two-tier Client / Server architecture a?a’rsgwwm CRFT% -
(i) Client
(ii) Server Database.

Two-tier Client — Server architecture User 3iIX Server EITB-]T‘ETIﬁH%'I W%T\TW*@UWW@HT%WWW
é?aﬁirm‘réﬁwaﬁfaé’r% | Two-tier architecture User §eIthd Fellee U Toldl & 31 Database Server I TAEIT BT ¢ |

2. Three-Tier Client / Server Architecture: American National Standards Institute (ANSI) JT WWWH’FWW
Standards Planning and Requirements Committee (SPARC) sT 1975 & Database Architecture T 3cqTgeT fohdT|
Three-Tier DBMS architecture & dlel T AT Wﬁm%’ -
i. External Level (inaﬁw-m:-wﬁwwmaﬂﬁ%mésﬂwﬁﬁma?%aﬁma:mﬁ@
el A & SHWNA TR, ?,aa?ra?a»—éwaa?raﬁm Database 3 STHT STCT &l & Thd & | User STCTS &l hiy el
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ATEAT & A T AE § 38T R 9 AT § TR Yo 1 7.7 7 W ¢ AR AT 76T I DBA AT FATE | User T SHR
E(-ﬂ'é*control o‘-@'?l?ﬁ% |

i. Conceptual Level (Hheddlcd® Fal):- I8 T External Level 3T Internal Level & & & f&Ud g1dr & | User
Conceptual ¥ W STTEH & T 8T 31TEAcT § 31eTaTTeT &1 GEY B W, Internal Level T 8T Suarehdll & IR &
SATARRI I AT & | SATIT, Conceptual Level ALY F ST & 3R External Level 31X Internal/ physical Level & 7L
HETEY & T H HI FATE |

iii. Internal/ physical Level (3TdR&/ $itfa® TR):- 58 WA # aEdideh SEey d&aR & AT & {ﬂmgﬁrww
physicala?:IT?I?ﬂ'%' |

DATABASE MODEL (2TT9¥ ATSH)

Database AISeT Ueh JhI T SCTHISH ¢ il ST o logical & & AUTRA X & 3R Ao &9 & Ig RuiRa axarg s fra @
@WWWWWW%I Database model Data ?WW?WMWWW%I Database WHUEH@'
Ig II FIAT ¢ [ database T BATSA [FH YHR T 819N, HAIAT ST STTIH & ATSeT Pl TUR TATH 6T ST T T2 AR FhaT
KIGIH %"lData base model JUE define AT &, & data & database H FT THKR organize Far m=ar gl
g database model wﬁnm( Rule) T standard & follow ST &1

3T AlS A & YFK :-

Relational model

Hierarchical database model
Network model

Object-oriented database model
Entity-relationship model

ukhwn e

IR T STETe Alsel 7 A 3179 fohd ATSl T IoATd 3T Ig &1 s dril TN (3T FAT & et el Alsel 1 oot 1 qad
YHE HROT § 3T Software 3l HTALTehcll Heloldl T 3TTh Software T HTALThdT & TE FiATdd hcl § o 3TTeh vy
database HTSel T 31T Software *ﬁ'ﬂ'ﬂm%’ | WW@'}]TCT database model 3T 379 Wioiae F ATTHT FET I8 & 39
3T9Y ATS FT 1 3 3T ey ATsd &l 39 Naide F AT Ha T 39 Wiolae H T gler arel T 3T ga7 off iy
database model ﬁﬂ?ﬁ}ﬁTﬂT Galol ST hRUT seT Hehdl & | Database model 3 HEH FITGT 3UANIT H 3Tl AT database model
RRreo AlgeT (Relational model) %‘| S8 fF Ms SQLServer, IBM DB2, Oracle, MySQL, and Microsoft Access.

1. Relational model (ReeTdr ATS):

Relational model &T E.F Codd E@RT UeT foht 31T UT| Rerereier AlSe Tad ATHET Alsd ¢| Reeeier AlSer # 31T FI Table
(crferenT3th) 3 STeAT faham STTelT €| X Table (TfoiaRT3M) Tah GEY table ¥ Hfd gIaT & | TSI Relation & & 3 $ff ST ST § [T
el columns 3iR rows ﬁ%ﬁaﬁasﬁm%ﬂ g¥ columns #H Attribute a;’ramﬁmaw%‘m Rows ﬁwﬁfﬂwmwé?aﬁﬁ
Ser AfAT HATR |

S 3TeT & Tables & HIE & &Y & cIITEAT ¢ foham STaT &1 8T 7 Row TAT Columns Bt &1 3T Tables &hT et 8 shga &1
ool AT Ro¥RreT T Row Tupples FHETAT & STl Columns &Y Attributes ST SITaT & | H trued Query Language & ATFeaaT T
TeT R ST g |
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Relational database H data Fr two dimensional table H organized fopar Iqr gl
Relational database H Y row IEX;1 record &r SRR ENT] 503 table el SITdT EFI
Rl Fr column IS Gl field Fr UG ?»' 33 attribute hgl SITdr %I
Relational database 3 row @I T&h unique value gramdrgl o primary key 8 o |

Class
Number

Student Enroll Class

@

Relational Data Model

2. Hierarchical database model (BX0RIFd 29T ATSH):-

$H Alsd # ¢ 37T &1 Repls & HIE & & H cyafeyd forar Srdr §, ol Fefy Repls 398 7 geTeish (Tree like structure) & 513
g €1 I8 TS0 QAT dAT AT STeT ATSH ¢ I$HH S1eT Data Manipulation Language HIFEAIX T YT fohalm STTaT §1 I8
database HWWWW%I TSgerT fATUT IBM &Y 3794Y information management system & forT IR foRar AT| I8 model data T
tree structure H organize AT gl TEa fr o= parent node 3T child node GO |1
SH database # one - two - many relationship TR ST THAT B |

COMPANY

LI —
— ———

DEPARTMENT SUPPLIERS

4 -

Fali.

EMPLOYEE ' PROJECTS

Hierarchical database model

3. Network database model (A<dF 3TEH AlS):-

$H ASel 7 31T ! Records & I & §9 7 AT AT AT 1 ReprS 398 7 Links & G@RT IS I & | T8 model &I database
task group a1 HeT 1971 & F=ATAT| g model 7 one to one, one to many , d many to many relationship aﬁa?ﬁﬁﬁw%l
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Store

Customer Manager Salesman

Order liems

Network Database model

4. Object oriented database model (3ﬁ'ﬁ]’&?3ﬁﬁ'@3 éaﬁ'\craﬁgan:-

Relational database # Ueh database ﬁaré'@rrt server's YT distributes a‘é’r%mmm%l o g FHIoT object oriented database
management system <hl fATor R arm| g4 model H user 39e7 39T data access @ methode define @ TP gl
g future database model &1

Object oriented database model

Entity Relationship Diagram (E-R Model/Diagram)

The Entity Relationship (E-R) data model is based on concept of real world that consists of a collection of basic objects called
'entities' and relationship among the object. The ER model defines the conceptual view of a database. It works around real-world
entities and the associations among them. At view level, the ER model is considered a good option for designing databases.

1. Entity

An entity can be a real-world object, either animate or inanimate, that can be easily identifiable. For example, in a school database,
students, teachers, classes, and courses offered can be considered as entities. All these entities have some attributes or properties
that give them their identity. An entity set is a collection of similar types of entities. An entity set may contain entities with attribute
sharing similar values. For example, a Students set may contain all the students of a school; likewise a Teachers set may contain all
the teachers of a school from all faculties. Entity sets need not be disjoint.

Entities are represented by means of rectangles. Rectangles are named with the entity set they represent.

Student Teacher Projects

2. Attributes

Entities are represented by means of their properties, called attributes. All attributes have values. For example, a student entity may
have name, class, and age as attributes. Attributes are the properties of entities. Attributes are represented by means of ellipses.
Every ellipse represents one attribute and is directly connected to its entity (rectangle).
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Name BirthDate

N /

Student

Roll_No.

Entity-Set and Keys

Key is an attribute or collection of attributes that uniquely identifies an entity among entity set. For example, the roll_number of a
student makes him/her identifiable among students.

Primary Key - A primary key is one of the candidate keys chosen by the database designer to uniquely identify the entity set.

Super Key - A set of attributes (one or more) that collectively identifies an entity in an entity set.

Candidate Key — A minimal super key is called a candidate key. An entity set may have more than one candidate key.

3. Relationship

The association among entities is called a relationship. For example, an employee works_at a department, a student enrolls in a
course. Here, Works_at and Enrolls are called relationships. Relationships are represented by diamond-shaped box. Name of the
relationship is written inside the diamond-box. All the entities (rectangles) participating in a relationship, are connected to it by a
line.

Entity Relationship Entity

Example of ER Diagram:

In this example student and faculty are entity. Studentid, student_name, student_class are attributes of student entity. In this
studentid is primary key. In faculty entity facultyid, faculty_name and faculty_subject are attributes and facultyid is primary key.
Students taught by faculty hence the relationship between student and faculty is taught by.

STUDENT FACULTY

Student faculty ER Diagram

Normalization in DBMS

Normalization &I HAWIH 1972 H HIs garr Ufduifga fRar arr T, Database normalization Relereier FHIAT &I IeTeh
hereleTer fBUSET 3R WisAd- &I & IMUR 9T FILAATOT ey T gfehar g

Normalization Benefits in Database - ST HET 3237 fAeeoT TAAVATIN T I°d AT &

e  Redundancy Minimizing

Performance Improvement

Query Optimization

Minimizing Insertion, Deletion, Modification Anomalies

Edgar F. Codd & dieT el Bid & gfaarfed far St 1NF, 2NF and 3NF Fgelld &, 3NF (Third Normal Form) I a1 aRsmsT
FI - Boyce-Codd Normal Form (BCNF) Boyce 3R Codd CART 1974 # gfaufea forar amr o i§3||$i?|’3l srereg, aee
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TATI AT 3R BsT dodelies & HET T dRE 3MET TATITAT &l FTeATeld ohdT 33T g, STel TAToiad Ueh Il
ag;rwé’r%sﬁNormanzationa@?—mﬁ%a’ruﬁfraﬁiﬁmﬁwaﬁwm%ﬂammaﬁraﬁawraﬁr
3MERIHA3T & T 3rer Aol & §=Idr &

Normalization U&h THT deheileh & i Transactional Database and Data warehousing & oIt ROl & Gl HI FIATSA AT
g B HT 3T & FARTA A & foIv fohar Srar § 1 sfafAdar & affes gr 3R 3r&erdar sy &
Te R & & ST Fehell &

Functional Dependency

Functional dependency is a relationship that exists when one attribute uniquely determines another attribute. If R is a relation with
attributes X and Y, a functional dependency between the attributes is represented as X->Y, which specifies Y is functionally
dependent on X. Here X is a determinant set and Y is a dependent attribute. Each value of X is associated with precisely one Y value.
Functional dependency in a database serves as a constraint between two sets of attributes. Defining functional dependency is an
important part of relational database design and contributes to aspect normalization.

References:

1. “An Introduction to Database Systems” by Bipin Desai

2.  “Fundamentals of Database Systems” by R Elmasri and S Navathe
3. “Database Management Systems” by Raghu Ramakrishnan

4. https://www.web3tutorial.com

5. nhttps://hi.wikipedia.org/wiki

6. https://computerhindinotes.com/data-base-management-system/

7. https://www.tutorialspoint.com/dbms
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Microsoft Access (MS Access)
ASHIATFE TFAT (Microsoft Acess) T ST Taetld YUl &, o gl e 3R fAaRor AR 3 379611 ATSHIATe
Reeier 3R A% 3w vew & fav fFar §1 I8 3T AR 3THE FT U A9T &1 SHHT 39U 3TEH FaTer,
3T HT Holol e, TALAVUT Iy Tg RAIE FaA 7 fFar rar g
MS Access Teh STISH e &, TSIl #eg & §H STel U &l YT Te & A Tl Fohdl §| SICd STIIHC &
fT MS Access Teh Hgcaqul 3R ATFARMMEN TlehII §] MS Access ATSHIAITE sl GaRT dIR faham I/ U Sered
TCollehelel HIFeaIY ¢ Tordes ATedH & Y o &uedt, Geem 3nfe & IR & gH SI1Er & SIS ATl gahal
FHa T aur a5 F F1E off RARse Seedy S 7 39 der § gefd @), 38 grtg Y g § |

31T 99 (Database)

fraY AUy 3227 & AU vk T W AR T AT dUT 98 H Hag 3CT H SEed gl SAdr gl 3T &l
HATEId Y 3N Affee FIAT o HT ST Fehcll § TUT 3olehl HTEAThTER YA fohal ST Fhel 1 Teh &1
SIS 1 3UAT T A 3F 3223 & A BrAr o Fehar ¥

Microsoft Access file extensions:
Access Database (2003 and earlier) is .mdb. For example: ba.mdb
Access Database (2007, 2010, 2013, 2016) is .accdb. For example: shastri.accdb

31T MATAIT (Data Processing)

fohdll Soqe &I 3uARl 3M3eye # deolel & AT afafafedr 3R gfsansit &1 s SAfET wgerar g1 srer WATEeT s
(FTYC)hT 3TN FIT (IT3CYC)H el gl

MS Access & & “collection of database « Y &g Tha %’l .accdb — Access 2007 Database File & o 39a1eft gar gl .mdb —
Microsoft Access Database & oIl 39319l gidT & W 3iaeta e d-ﬁ&dq*c‘:{-l 3T %‘I

Objects of MS Access

1. Table:

forelt 8 RDBMS & 3dld T TF Hecdqul Hfsolde BIaT §| 38& 3ideid sreT & T 3R FiodA # 31T A ¢
Affea yR & ﬁﬂé}f F FolaRIT I T hed %’l “Table is a Collection of records “

2. Query:

fRell STTeh Y &Y 9Ted &tel & ToIT qoT 91 99T ol hgelldl §| Ueh STed & 3fead Ueh ¥ 38 ol il 8, 5T
ool & HEY RAUWARIT create HIh T I I fhAT ST TehcT | ST & IeeX TS I 0 g of g
g foaTdhr 3MaTSdr 7 IR -9R 8ldT g, 39% [olT §H 37 ¢dd &l IR -gR) YAT FIAT 81T §| MS Access H ThET 8T
& e A TAoIFs Blegd & FAAT A §H Helel U Iqel & ® A @ Fehdl g, AAT 9 8 §A 37 e &1
WWM%WW@TW*WJ?@T@WW@HWWWW%IMSAccessﬁZI%'queriesag
EaRT implement fRIT ST § |

3. Form:

AT MS Access I T 3R FAgcaqol 3ifsotae § 36 SaNT &H 3IeT HI STed A TR & Fhd g, e T Fahd §
ﬁ%ﬁ'@lﬁi MS Access & formﬂmgﬁgﬁa?mmm%'l
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4. Report:
MSAccessﬁreportwmgmmmﬁwmé?ﬁvmm% | Rale ser & garfed adis

¥ display 3R print % & fIT 39T Fr ST &1 RAE FH o=el @) & S8 g7 Th AW STEd H FS A3
3R wiEfes & @ Hgeha ¥ |

5. Macros:

Hh Th ¢ § ST P T TAIAT BT g, IR BiA, RAE 3R heled H HRAGTHAT S5 & HeJATT &l &1 3areor
& fow, afg 3 Rl i & T FAE e Asd § @ 3T FeT & 3ifAfFasd sdc HF HAd & s & A 7 379
HAZT F AMAST hAT AT §, e 31T & IR Feh el & GRIA ATHAT Il I8 ¢l T dRg Teh gl W Feih
A &1 & TR FAS T & Swar| Hepr g7 fonady oft wist e RAE 3nfe & 3ot &7 @ & |

6. Page:
Page &T 37T SCTIH & AUl B # 3RS X & ¢@A & AT gIar § SHHI HIY ST Helordie & g gier |

7. Module:
HUE\'CI‘\FI', ol €ar’ %‘CFIEFT Ry 9T functions, subroutines, 3T VBA code & for@ v global variables T 3 ?’I Sol
3ifeoiare &7 YA TFAY SEET H Far I ff fFar a1 ghar g1

Database Design in MS Access
scrad f3aTTse Ueh ST & fawdd SeT Alse Tl MegH it 1 Sfha 8] Sered f3atse <ot Ueh §quT ey e & f3ase

?mﬁ@mmﬁwﬁawﬁ%ﬁv%ﬁﬁ%%%%mmﬁmﬁ@a%

Gathering and Analysis Design
Conceptual design

Logical design

Physical design

Eal ol N

1. Gathering and analysis Design
mmmmmﬂw $T3T JTTARIAT 3TTHR STTABRT T ST AT § ST ST TR hiaAT 8 3Heh I H STeAeh]
I a1 T 3T SATThITRT ST ST el &1 ST TSSATSeT T TG el TRUT §
i ST8T T 3 3T IR YT & 98T WS 81T observe T 37T g 2@ O I8T 41 &7 81 38T & 5T g 1T
TR 1T T&T & T ol et Y aram Wik & 31fe |
i, Observe s & §T¢, 3T STTFd T Interview ol ST TE STABRT ITCT HIAT§ |
iii. 3RS T Hehole] HTLURUT: FIS o JoRi & YBATS e [hdT SITAT § TS HEATIHT & Tg Y o THY
AT T YehTel AT BIcT & SHTAT (At Ueh & ST & TBATS T STl § Ie] SHY S1ET ohT SATAhRY 3L et 81
qrei 8]
iv. STTeTehRY ST FhgT el hT Teh GERT T FRATA eIl hT SYANT & 3737 SaRT THTARTE TREACH Selleh? 3og ollail
H Sic fgar JTar § 3 3ccdk BIA & T F Uehd I [T AT &

2. Conceptual design

ST § HFTU ST 1 ThAd el & a1 39 31eT IR [Far fomar Srdr € o St STeteni) vt &1 97$ § ag @él & a1 18]

T SR 31y 318 39 31ET & aR H ST UTed T oIl & ST STTad 3 TeR gl ¢ dd ag I8 AuiRa avarg i g W

STeT # fAoTReT & Fofl-3f T4 data Tl STTAT & A F 379 HTT gAY STT Y TGel Thel § S 3T ALT Q1T & S 7717 T v
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s foree 3 v Fufa 1 Fogar Htd & 5187 Uah § 3186 i UTeh S USH I 3G Hehd § ol [che] U eI TFd Tah & 3786 UsH
I o181 TG Hehell ATH TgH W {19 HdT § 1T AfE Ugd 36T § ot 388 HefRid A1 8 ffest ga § 31T Ueh Uigsge sl

ST Hehell § GENT 161 Scell ST HehTl|
Conceptual design & TeH:-

i ER Diagram

ii. Relationship

iii. Normalization

iv. Anomaly check

3. Logical Design (am ECIED))

STISH T gAY 0T dlifotehel [SollSel BldT & STIaH ST I AT HTATH ATARIRAT T FehgT el & F1G 3H SHIHIT I
3TTIT-37613T ST T Data T AlToTehel TEFER TAR THT ST ] SATTotehel fSaTIgel STTad o [aEdd auTel & IR # & & 518 Sered
H FT gwreereT TR g9l foh eTsT &Y SthiafereT TeR greft 3mfe]

4. Physical Design (T foree f3a18eD)

STTSH T AT TROT ST T3Sl I hiSieholl fSTTSeT iaTT § 3UT 3TaeTeh G Pl Fehgl ol 3eieh R F A&
SITARRY TelehTelel o a1, 38 31T i Hifde TT T TATT H o7 ST 8| Serad ST fhfoarel 3oga TeRer Hf$ar X seed &
hfoTaneT FITeHINT T specify FAT & Tl BTSA STHT & I A & dT & 3T T JUIT ey P TlT JIT fmar
ST & FrfSiendT f3oge & 37T STy & arEdias Tgak i 33T fhar STar

Data Types of MS Access
ST T GHfd & MUR W ST F$ YR H Gl &l UA TH UedE H 3 <y ford YR & gld §-
1. Text — 3T Yo & 31T & (mathematical calculation) ITTOTT IO 18T T ST Hehcll & | SHeT o7 0 To 255 37eT HT aldr g1
37T 3 31T ST o hles A TR 255 378K for ST Tehc! & | 3GTeX0T- name, city, address etc.
2. Number — 38 YR & 31T # (mathematical calculation) TSI ITOTAT Sl ST Hehcll § | S8 thies H A&} ol TR fhdT SATAT
¢ | 3HH! 7T TN A qTeT AT § | S Mark, Principle (e ©+), Rate (&), Time (¥#) etc.
3. Date and Time — ST 3¢ Ug AT &Y TR HAT ATAT & | 3T [T TR & wrefe 21 1

Date Type Date Format Example
General MM/DD/YYYY Time 11/4/2017 7:18:11 PM
Long Date

MM/DD/yyyy, month ,day, yyyy Friday, November 04, 2017

'\D";t‘;i“m dd-Month-yy 4-Nov-17
Short MM/DD/YYYY 11/4/2017
Time Format
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Long Time HH:MM:SS PM /AM 7:19:15 PM
Medium . . .10

Time HH:MM:SS 7:19:29
Short Time HH:SS 7:19

4. Currency — 38 YR o STCT A @], 3T ohT TSR TohdT JTAT & | SEH 0T 0T Y X Fohdl & | Tedoh 2T T 3Telt T

gIciT &1 Td 3T U Toieg gidT ¢ | S1¥.4500, 520000 etc.

5. Memo — Jg T [aY YehRR T STET TT8Y & | SF ¢aFe ol TEIR el T IS TIAT 8T 8l & | SHBT TAT ad fohdT AT & | 31

fordY & T A SATET TR TER T 8|

6. OLE Object — $HehT 9T ATH Object linking embedding &1 38 R 811 Sl shr feieh S ST Hehell &1 o1 W1 feres s

@rerr ST GehdT gl OLE object P} IGED .
Insert menu— Object— Insert object dialog box— create form file— select file— ok

7. Logical -38H oo ST #® TR O aar g1 FEe dad & ImoueE Bl a gl

Yes/No
True/false
No/Off
8. Auto number- 3 STeT TI8T & TIRIS e 31T 31T 3T & | SHRT FATT RIS AaR I TR Fled oh [l fohdT STAT R |

Create a table in MS Access (VH UH UFAH A Sdol &I AT HIT)

MS Access & 3TeT &I TeR aal & o efael &1 fAAT FLar giar &1 e Seed BEd & 3ieT gy &1 Tah sreey
BT & 3 Toh T 3% facT & Toha &1 e &1 [AT0r U v F1oead F Ao 81ar &1 Bles & 3T sy &t

Jc Far J1ar gl -

E Fil=  Edit Miew Insert Tools Window  Help - & X
N = = | e A e s AN -
[Fopen B Design SMew | X | 2o T
Objects # iCreate kable in Design view;
Tables | Create kable by using wizard
A oueries Create table by entering daka
Forms
B Reports
@ Pages
=2 Macros
&t  Modules
Groups
Ready MM

First step-

Go to file menu-» new-» click on blank database-> insert file name-» click on create button

Second step-
select table object 3TH el YR & faeT HI I AT ST Fhe Tl &l
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1. Create a table in design view:-

SHA o & PR & garT f3amse o SITar &1 S8H $los &1 & 3d 81 3R 38% 3er ey & fode #id §
3R 37 $res Fr AUt F JT Fd gl

Design view # IR Y$R & ST Tohd &l

1. 3ot o 3meRIe W sael fFeleh FXah Design view H ST Tl ¢l

2. T8elFe X Design Button T TFeleh HTh Design view & ST Tehdl gl

3. Right click on design view -> design view & ST Hohd &l

4. Open Option WX [Feleh HIh Design view H ST Thd gl

Microsoft Access - [Table1 : Table]

: ] Ele Edt Wiew Insert Tools window  Help Type a question For help - 5 =

HE= AN = = Werd| =N o A s = o e e S e =AW TN
Field Mame | Data Type | Descripkion [~
P | First Mame Texk A student's First name

Fisld Propsrties

General Lookup

Field Size S50

Forrmak

Icn‘;'ﬁoﬂa“ The Field description is

Default value d‘:‘F‘““.”a" 3 (=l e

T s escribe the Fisld and is
ioatl also displayed in the

ekl e status bar when you

Required Mo select this Field on &

Allow Zero Length Ees Farrn. Press F1 For help

Indexed Mo on descriptions.

Unicode Compression wes

IME Mode Mo Control

IME Sentence Mode More

Srnart Tags

Design view, F& = Switch panes. F1 = Help, TLIM

Working with Table in MS Access

MS Access H §H Teh caol H Aefaf@ad &1 aX TFa &

e Add Record

e Delete Record

e Edit Record

e Sort Record

e  Find and Replace
e  Filter & Select

1. Add Record in aTabIe:-qg?T T gar g’éﬁ Table & sTAT Record Sgal & T 3T Table &l OpenEh_{T-T %, 3R Reprs & Gﬂgﬁ
gl T # 717 RS g & fov Aeafaf@a oo &t wial &30 |
o I Table H AT Record ST & aF TIH Ugr 39 Table Fl Select A & for@d Reprs Ssam & |
e 39 Table Screen WX Display &I STl Sﬂ?ﬁf Last record 9T Mouse & Curser 1 Point @{d § 2T Mouse &T Right
Button Click #d &
e TIEH TS Popup Menu Display 8T & Q'Hﬁ Add Record Option 9X Click®{d & dl Curser Last Record & First Field 3
qg'%r Srar § 319 sﬂﬁf &H AT Record T Add T Tohd &l

2. Delete a Record:- fhdT Table & Ife fHdET Record &I 3TaThdT Fl%)f Eﬂ?ﬁ ?’ ATT ST 37ATIRTF Record@?—T % 37-%'
fBelic T far Sirar § |39R Rt RS & ool & g § af Aeafaf@a &g &t iar s |
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e T Ugel 9T Record FI Delete AT & 3T 3H Record Hl select A & AT Mouse FT Right Button Click X &
e 3T Delete Record Option WX Click &It & VAT HLad I Teh Message Display BT g1

e g I\/Iessage%'ﬂ'ﬁ Record T Delete la o X & godr %I & 3ma 3@ Delete ¥l & foIT JAR %’ a1 o‘-@fl

e I §H 3 Message Box#H Ok WX Click @I § dr Select fopar §3-1T Record Delete 8 SITdT g1

3. Edit Record:- Tf¢ & Table H &§H fhdT Record T TMT AT IR %’ ar EXsl FIT FI G T T b gl
Example:- I7¢, AR I TS Employee AT FI Table § 3R 3T@H &7 fHIAT Employee & Record { Employee Name &
Editing T TR & o [FITai@d T&TH I Biell T |

. T TG qF SRl T B R GUR F ¥ |

° 3‘&? §1C Table & Record T Select hld & 3'\“@7 §1¢ 39 Field T Select X & 9T Field ® {r}ﬂT HET B

e 3% A1 3 Field 7 AT FIh 3T Table HT Save F & ¢l

4. Sort Record:- & Table & AT 8 Field T Sort T Tl &1 Sorting & dAcad fHET Field T Ascending AT Descending
Order & arrange YT BT &1 RIS & Ascending TT Descending Order H arrange Y & fov Amafaf@a ®<g # ®iar
AT |
o TR Field T Sorting@a & ToIT 3F Field T Select X & |
e 3% dIG Record Menu T Click®d § |
e 3HF d1G Sort Sub Menu Click Fc & |
o T Sorting order (Ascending or Descending ) &T ?:I,?-Iﬁ' g1 T FT W Select T IR Field 3 Sorting order #
e & e § o e g ¥ |
5. Find and Replace:- Table & 8T Particular Field & fordt fafrse value T gar &emer & T Find Option &T 3T
gl
Example:- Employee Table H ORI & AT H Record § 38 & fHAT Particular Employee & ATH P IdT SMeAT & ar
3H% [T Find Option FT Use I &1 RPIE F Find P & v Fafaf@a o i et FH3E |
e Table® T Field# Particular Value 9T &l & fIT & Ugel Table T Openaw_{?f g |
e 3HF d1¢ Edit Menu# Find Menu @ Clickdd § |
. 3@@' Find & Replace Window Display?ﬁ'ﬂ' |
e 3THA Find What Box#H dg Value Type I & ST Find i §1 Curser 39 Field T Value T Highlight 8T SITaT § |
o IfE Same Text T & Find T & ' Find Next Button 9¥ Click hd § 37=IUT Find & Replace Window &I §¢ &Y
ad gl
6. Reglace:-%\':ﬁ Record T Value &l 13T value & Sl & fIT Replace Option &T Use A &1 Replace e & fow AT
£ F e FT |
e Table# fFHT Field & F1$ Value Replace I & foIw Replace Sub Menu ™ Click F¥d § |
e Find & Replace Window Open & STt & 38 Window # Find dTel Box # Source Name (& a1 & dgolall §)
for@a §1 dUT Replace With Box 3 Destination Name (37 =TT forger &) fo@a & T Replace Button @ Click &¥a
¢ a6 Qe &A1 AT A1 & Er Replace 81 STl & |
o & Find Al Box ¥ fo@ 31T o1 &1 S GO Table H Replace With Box # for@ v &y A forwem € &t
Replace All Button X Click ¥ &1
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Data Backup (4%319)

3T F 3T AT § T T AT FIA A LT FOeX A @S Bew & wfalked R 3 Fagor g o
AeoAfew ST 9egied A1 sAcas H fRET 30T HogeX #H Y @ § § dIfch 3R GUCAIaeT gART Hel Wisel oS¢ g o
ar 3¢ 3o HfaRed 9fddl gRT O grea fRar o7 8@ | gAY wrsel F A 3faRea wifadr dHT wEerdr § dwiT
GANT WISl shr F&T T e 39T § |

Recovery Procedures (32T R&ad))

FYN U A § safav Ig @7 § & el o Fger 7 &I g8 A1 AivedW Ffid AT 3cUeeT @1 ST
@ﬁ%a@aﬁ?ﬁ@ﬁmwﬁmmmwm@mﬁﬁRecoverWCIT@
DBMS # g e §51 3w & fhar S @hdl & | 3T Repall It e g3 31 REER Fed A 9w &) Ig se
Rl 9T 3T oI5 gled T IRTTATAAT & MR W T g Thcl &

Accidentally delete of File or folder:

ST 319 I BISe 1 Sfle Fd &, o 38 38d ¥ Nl AT g AT, ifehet fSefie &1 A o fer oren ¢ 3R @
gi3d # € Wd § Sads R 3T BIBd GRT HaWse F81 fhar Siian 36 R Ao $isd &5 IR Safdes
tharee & &7 & I 30 & Wl & 3R Rpaw & Tohahr

Damage File system format:

wEe fAeH BFF a1 iR 7 BEed &7 &h [Wol & fav TRERT Bred 1 th 7Y3 3R 37 TFR g 30
AR AT el AT @ THAE 9§ Hehall g HaTH SeT Repall AIedqT 0 Bigel F8FeH ¥ SHss wifeersT ¥ ser
Repay X Tohd g, 3 3UY Hehdd AARRT 3R afa & BUd W T g % TR 9 38 wead [ea 4
HRHAC fRar g ar Ser Repadl I gemaar s gidr 8

Referential Integrity Rule
Relationship Window # Referential Integrity &7 Option 81T & 38T 371 & f& Ife & Table s #ET Referential Integrity rule
g § af w2e Table & Ife Y Record & FMYeT AT Updationdd & o s8Y Hefdd Table H Tad: & My &
STar § s YR TS w2eT table F & fHEY record F delete FIAT & O SHY HafAT table F & I8 record delete 8 ST
&1 Table &7 Relationship Create ¥ THIT Edit Relationship Window # Referential Integrity & oleT Option g1 g1

Data integrity

Data integrity is the maintenance of and the assurance of the accuracy and consistency of data over its entire life-
cycle, and is a critical aspect to the design, implementation and usage of any system which stores, processes, or retrieves
data. It is at times used as a proxy term for data quality, while data validation is a pre-requisite for data integrity. Data
integrity aims to prevent unintentional changes to information. Data integrity is normally enforced in a database system by
a series of integrity constraints or rules. Three types of integrity constraints are an inherent part of the relational data
model: entity integrity, referential integrity and domain integrity:

1. Entity integrity: concerns the concept of a primary key. Entity integrity is an integrity rule which states that
every table must have a primary key and that the column or columns chosen to be the primary key should be
unique and not null.

2. Referential integrity: concerns the concept of aforeign key. The referential integrity rule states that any
foreign-key value can only be in one of two states. The usual state of affairs is that the foreign-key value refers to
a primary key value of some table in the database. Occasionally, and this will depend on the rules of the data
owner, a foreign-key value can be null. In this case, we are explicitly saying that either there is no relationship
between the objects represented in the database or that this relationship is unknown.
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3.

Domain integrity: specifies that all columns in a relational database must be declared upon a defined domain.
The primary unit of data in the relational data model is the data item. Such data items are said to be non-
decomposable or atomic. A domain is a set of values of the same type. Domains are therefore pools of values
from which actual values appearing in the columns of a table are drawn.

User-defined integrity: refers to a set of rules specified by a user, which do not belong to the entity, domain
and referential integrity categories.

Data Security (STeT fI:THT)

DBMS # 3TeT & gl oRg ¥ Database Administrator (UsTATAE¢eY) gart HAfFd fohar Sirar § 3R ser 99 vsfafaeeex
81 TE GARETT Il § b o User &I fohefell Database & fohcel &€& WX Access o1 & a7 =f81 &1 § $8E ST ¥ b
e sgd 31 s el ¢ |

Manage user-level security for an earlier-format database file

Note: Do not convert your database to one of the new file formats if you want to continue using user-level security. The
user-level security features work only in databases that use an earlier Access file format, such as .mdb files.

Open the database that has user-level security settings that you want to manage.

On the Database Tools tab, in the Administer group, click Users and Permissions.

Click one of the following commands:

User and Group Permissions Use this to grant or revoke user or group permissions, or to change the owner of
database objects.

User and Group Accounts Use this to create or delete a user or a group, to change the password or the group
membership of a user, or to change the database Logon password.

User-level Security Wizard Use this to start the Security Wizard, which makes an unsecured backup copy of
your database and guides you through the process of implementing user-level security features.

Other security features
For better security, consider using one or more of the following features:

1. Encryption The encryption tool makes your data unreadable by other programs or tools, and it forces users to
enter a password to use the database. The encryption tool is available only in databases that use one of the new
file formats. In Access, click File > Encrypt with Password.

2. Database server Store your data on a database server that manages user security, such as Microsoft SQL Server.
Then, use Access to build queries, forms, and reports by linking to the data on the server. You can use this
technique on a database saved in any Access file format.

3. SharePoint site SharePoint provides user security and other useful features, such as working offline. There are a
variety of implementation options, depending on which SharePoint product you use. Some SharePoint integration
features are available only in databases that use one of the new file formats.
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