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Program. for Problem Solving [1]

‘Module-1

Introduction to Computer &

Programming
/A

1.2

INTRODUCTION :
ra in which we are developing tools
ation nceded to explore new systems
This new information
system, softwarc

In 21% century, we are crossing the threshold of new information ¢
that permit us to amplify human intelligence and acquire the inform
in area of education, research, health care, commercial business and manufacturing €ic.
era is nothing but the computer Era. Here in this chapter basic fundamentals of computer

and hardware is described.

COMPUTER :
tandard input devices) and manipulates

re large amount of data,
Computer is also called
computer ‘system consist

It is an electronic device which accept data from out side world ( s
It has memory to Sto

or_process it at high specd according to instruction given.
can ‘process it in accurate form with high spced by using power full processor.
data processor becausc it can siore, process and retrieve data when ever required. A

of six clements.

hardware

software

instructions or procedure or module
data/information

communication

people

QYA W -

Fig 1.1 computer system
but work is based on some prior instructions given to it that is known
to instruction it perform action. A computer therefore follows a series
s uscr, here schematic diagram of data processing is shown

A computer can not work on its own,
as computer programming. According
of instructions, programmed into its memory by it

in fig 1.2,
Data

J ;

Data Input from standard input devices

Process data according to instructions

Output data or result

Fig 1.2 data processing
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| deta L:ﬁuornwmlu‘iﬂlmcduiupﬂ
jaformation : pro<ess data nto meaningful form. e
o R FUNCTIONS :
s COMPUTER RACTERISTICS O | 8. ]
‘1.3 €O SYSTEM CHA o e i high ;?Hg H‘[z'he §pe=d is measured i
- 13 -+ a = 3 .
1. Specd nd accuracy : Fint bmc mdlyil desktop arc availeble in speed i0 i
" Clock cycle e, Henz (Hz), now 2 : L mﬁpw
| its 5p . bt i mistake.
Tn sddition W its speed, compulers son are camied out without any : T
wﬁichﬂonntmmdruf-_lm 8 ‘-mmmdhhlzpmwdm“m"‘ :
omputee error caused due 1o : )
tcl:J as nuﬁumxgc — In — Garbage ~ out (GIGO).
% 'nnign:e and malntenance ! ;
b from monotony and lack of concentration. It is
storage media : It can store and process
Er it m'nitbmklhisinfnmnon}nafm’rr ey
Miﬁﬂcimm%’manbactﬂnsemfnmmon memory
R m[.:mn akapomm "“:l!‘ isgreaﬁyrcdutedwhilululot?l time s}pmtirn:ﬁd
4T e B feet msrucion are camied ou in fraction 0 e
- % 1.vcryla.rgexmuunlof;hmmhcﬂumd‘mta .
Permanent : In & computer syster &
of digits, elphsbet, image, audio of vndao.. . e
6. Versatlity : Computer is’ capable of performing 8ny fask,.
1;4' CLASSIFICATION OF COMPUTER SYSTEM :

24 hrs of a day. It is also fre

i ormiD;
loolurm:cbmefutpcrf__ : ‘ .
mm amount of information in very lmle‘ T.u(l_oi_rﬁ?:
jich i den“mdSbktnitandprocCibﬂ put in me
Tt and nsa into calculation ox for manipulatio

ecision making activiti
generating finite series of logical steps.

1t is classifiod accarding 1o principles of operation, size and mumber of user
"« Based on electronic technology L T .

:  Based on fumber of uscrs and warking environment

. Basedaitmn‘lcjnqd;pwﬁ

»  Based on storage requirement

They are also classified &

. J\[m:mﬂﬂ'

- s Main frame computer
. Sllpcl'm
e  Note book computer’

« Pam top computer

1.5 APPLICATION OF COMPUTER : |
Tﬁm&evﬁommmwﬂwﬁ"@mm‘ '
3. Production system .

. It is machice so it works tirelessly atound : ¢ repeitive jobs and operations,

44
5. Weather forecasting
6. Research and sclence
A
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7. Cost analysls

B.  Banking system

9.  Hotel management
10. Hospital management
H.  Library mansgement

1.6 BASIC BLOCK DIAGRAM AND FUNCTIONS OF COMPUTER COMPONENTS : (Juse, 09}

Basic block disgmm of computer sysiem is drawn in fig 1.3, There are basic five components which are
I.  Central processing umit (CPU) (ALU and CU)

Memory

Input device

Output device

Secondary storage device

RU ; cu
I Input Unit L—-

Output Unit

Primary Memory

| Auxilary or Secondary Memory J

Fig 1.3 block diapram of computer system

Ceniral Processing Unit (CPU) : The central processing unit (CPU), some times referred 1o as “brain”

puter system that contain electronic circuitry that sctually process the
on data. Jt also controls the flow

of the system, is main part of com
data. Acting on the instruction

of data through the system, directing
them when needed, and directing the
. ALU (Arithmetic logic unit)

2. CU (Control Uniy

1S is unit, it takes date from
o memory unit if storage: require. It caleulages very fasi,
CU'; 1t managey’ and
following fimetions.

4

coordinates operations of alj other components of computer system. it also perform

It retricve instruction o7 data from nemory, :
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Output devices : - _

Output devices supply result of processing from primary storage of secondary slOrage. When 2 progiam

executed and the results must be made available in a human readable form. The compater system needs

o SRR \ ' moulputuuitwwmmunimulh:pmainginrommhumdzuw.mquewcemm;rmd
B . i dmﬁumnmchincmdadfwmwnformﬂmunbemﬁmdmdbyp@plc.?ﬁemmmnpﬁ

uter system store dat. for following purposes. “of ontput devices are manitor which resembles & screen, priner prints copy from computer on paper, plovs

= ; b : : plot disgram or figure on paper. A new Iype of output device is the speech synthesizer, 1 mechanism attached

: to the computer that produces verbal output sounding almost like human speech. :

1.7 LIMITATION OF COMPUTER :

computer cannot identify any input / output by itself for solving problem

it cannol fnake 2ny decision related problem, sclufion formula must be given

it can not make any decision on the base of expericace.

It can not interpret the data store in to storage media in differcnt aspects as per situation.

For every solution rules or procedure ot scquence needed. :

1.8 COMPUTER SOFTWARE :
.  Computer software refers o collection of programs. Program is the collection of instructions, which perform
* particular task and collection of programs which accomplishes application is called ‘software.

System Softwars
Application Software

Users

Flg. 1.6 Layer structure of software

‘between compurer and user. Ilipm.'device transmit e ;
: e i be svaibble for : There are Iimunily two types of software available
cooputer sy elecuonic iy, Some inpd At
| o chi it 2. Application software
1, System Software :
1 e  System software is designed to control operation and exlend the processing capabilii stem
] : ﬁqmlwd@wﬁm(ﬁm-mhwm&ugdmﬁmm&ﬁu.mﬁ? ofcm_npqw L
lt; ::r;mt devices, mdc various chﬂitiu likes file management, InputOutput nmgammmmg:ﬂmﬁym
o} k&mmdunngnmmm_ of program. The help hardware component work together and provi o
opment and cxcoution of epplication software. These are varions m"% 'sn'ﬂmmm#hb!e.wm
1.  operating system (OS) : :
B | 2 comifer '
3. assembler
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Program. for Problem Solving [6] : AP
4. loader
5. linker
6 odior
7.  translator
8. MACro Proccsson
9. interpretees
1) Operating System : : ; ol
( It hnsgm‘sdﬂmwhkhmguhrdmu-wdl as interacts with user snd provide different
wﬁmmMpmmmemmmt}memLCPq mgmm
management. Example of OS are Vists, Windows Xp, Linux, D.OS. etc. It 18 aiso ¢ as..

I~

e  mult user OS
e mult tasking OS

©  multi progremming OS
®  multi threading OS
‘@ time sharing OS

e - bawch processing OS
o distributed OS

& petwork OS

‘s real time OS

(2) Compiler :

n-mmwmwmmmm

(3) Assembler :

It translates Jower level program to machine level program.

(4) Loader :

It losds Operating Syﬁ part and object program infd main memory for execution purpose. e.8. Boot

(5} Linker:

‘Which bind symbolic code of source antl library file to make, executable program.

._«l'l Editor : :

* Used to Ereste a program o software, also used fo edit it, It may be  part of a software development
‘hmmvmhﬁom_mwhwmmh;muminma.
Tt is used before translator, replace symbolic meaning into their cquivalent code. They are also called
(9) Interpreter: . AP
It trnslates fie by line high level programs into low levk programs,
Application Software ; i '
A software designed for user need is called applicati oY
mwmﬁk hospital management mmm:ﬂlmm;:%m

AP
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1.9

language or packages, Some program direct the computer to perform specific tasks requested by user, such
as printing report of customize program, mail, store result efc., such program also called application software.
Application software are available from vendors. There are two types of application softwarc availabie.

(1) geneml purpose.

@
(1

@)

specific purpose software,

General purpose : .
They are designed for many task and provide many number of tasks and provides many featurss.
e.g Microsofl Office, PageMaker etc..

Specific purpose software : 3

The packages pay roll, financial accounting, nventory con:a_'ul etc are sume of the .SPEL"“EC pUIpOsE
softwares. The pay roll packages developed for an organization following @ sct of rules und may oot
upply to another organization as the pay calcllation rules vasics. The other packages developed for

‘one organization cannot be opplied directly to any other organization.

COMPUTER HARDWARE :

It is a physical compunent of the computcr system.
The teym hardware refers to the part of computer user can touch.
It consists of interconnected electronic devices that control every thing the computer does

L]

+ It consists of a processor, input and output devices, memory, siorage devices.

»  For maintenance it require special software and some hardware tools.

»  Peripherals of computer are also culled hardware e.g. printer, plotter, cd, dvd, floppy disk, joy stk,
kcy board, mouse elc.

Processor : :

The role of processor i to process complex task in to meaning full form as per user requirement. It is
like the bram of computer, the part that urganizes and carries out instructions. that come from either the
uscr or the software. In personal computer, it is also called 85 microprocessor, which is fitted in to mather
board of system. CPU is divided into two parts ALU and CU which are cxplained earlier in this chapter.

Memory : memory ‘is classified in o two categories.

(0}
@
(1)

secopdary memory
Primary memory : it is classified as
@ - Random Access memory (RAM)

- ‘Read oaly memory (ROM)

*  Progmmmable read only memory (PROM)
* - Emsable programmable memory (EPROM)
»  Electrically Emasable Programmable (EEPROM)

(2) Secomdary memory : it is alio called as external memory,

*  hard disk-(HDD)

e floppy disk

¢ o

o dvd

¢ removable hard disk
e pen rive
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1.10 PROGRAMMING LANGUAGES : _ 3. High level language : _ : .
. ~ Dam These are the languages whose instructions closely resemble human language and mathematical notation.
; Unlike assembly language, programs made in this language may be used with different makes of computers
l with little modification, Other advantages of higher level language are °
r ] . | I, Easier to feam
g 2. Requires less time to write
; - high level object orlented
et riddo el ¢ 3. Provides better documenation
% j l l l 4. Easier to maintain
e : _ . ic o+, favach - ! As a résult, high leve! langnages are used morg often then machine or assembly languages. High level languages
; essembly C s pece s R must also b translated in to machine language before they can be used by a computer. One of the two
. Fig. ; : : | different language-translator program is used f¢ translate high-level langusge : compiler and interpreter.
Language is system for communicating. Written languages usc symbols (chersciers) to build “’ﬁ de ':-“1‘ 4.  Object orlented Programming : ' '
7 set of words is language’s vocabulary. The way in which words can be meaningfully combined are defined ¢ Object orientod programming is & technique for creating common building blocks of a progrem called

£ words and combinstions of words is defined

by the language’s synisx and grammar, The ectual meuipg 0
by the langnage’s semantice.

Programming langusge is & vocebulary and set of grammatical rules for instructing computer to perform specific

‘tnsks, It is classified s

1. Mschine lengusge or fow level
2, Middle level language

3. High level language

4, Object oriented language

object and assembling different sets of objects to solve specific problems.

*  Object oricated progmmming languages use a strocture that defines the objecis in & progrem along
with their properties dr zctions. e.g. Ci+JAVA. ;

® . An object is pre~lofined set of program code which will always behave so that it can be used Tor

; other application.

°  Instead of writing the emtire program line by line, the programmer combines the objects and writes
small amount of code that is necessary finishing the program.

*  Aclass is an ebstract concept for e group of related objects. All of the objects in a class inherit
the characteristics of that cless. For exanple, if a class is automobiles, the members. of that class

1. Machine or Jow level language : :
In this langusge programs are written in 0's and 1's forms {binary language). which arc directly understandablé

1o computer system. Every CPU hes its own machine language. It has following features.

i Program emmiogt'_is faster in comparison with others.

2. Duc to direct writing in 0 machine code the size of code is compsct and small in comparison with
ofher languages. '

3. It occupies less memory

Drawback or dissdvantages ) ;

I. Mt require depth technical knowledge to debug program. Some fime all program cannot be debug step
< by step. e latars

2. Due to only two combination (0's and 1's) it is difficult to understand.

Assembly language : '

s It is also classified 55 low ~ level Language.

N Tlislmg.myﬁésmmﬁcainphoe_bfﬂ‘s'ud I's to represent codes,

¢ The word mnemonic refers to 8 memory aid.

+ Ituscs symbolic addressiog capabilies.

+  Symbolic presentation makes casy fo write program

It bas following Umitations. ~ el

1. Coding in this langisge is ti i

2, This ln:i:;dwseismm“rimis-ihey-reduimedformupmiﬁcmkmﬂmmfpmm
being used. : -- r 4= ; 3

inherit the class properties of having four wheels, an engine- and* doars.

Advantages

Dis.ulunﬁgu

- |1 ks Graphical User Interface (GUI), and
therefore easier to use. -

arc very slow and use more memory and

2. Larger program produced by the use of OOPs | .

1. The initial development costs are very high
2. . It enables faster program development and
thereby increases the programmer productivity.

' computer resources.
=  Summary ef characteristics of languages :
Sr. No. Language _ Characteristics
1 | Machine language 1. - machine dependent, I-
2. uses special codes and assi '
- e e ignment of stora‘gc address,
| 2. uses mmemonics .
. 3. 1to ! language i, for assembly language instructiy o geacs
3 High-level language | 1, machine independant : — e
2. uscs instructions which seem english-like,
3. |tomany ie. forhi : . )
e language .thlgh]ﬂd msmmun,mgm@iue‘ -

R T

Scanned with CamScanner



|

Program. for Problem Solving [10] Al 2

__.———-—'—_——-_-_—____—_—-_—“- - o .
Program. for Problem Solving [11]

2. Glve difference between system software and application software.

111 COMPUTER GENERATION :

i |
H —
| ; i Fourth Fifth [~ Particular System Software Application saftware
No | Particalars |  First Second | Third ou . Sys = e ki
i N | " ' 3 1096 onward 1 |Purpoie System software comprise of those Application soﬂﬂre is e wﬁWTB-'c
I‘r ’ 1. | Year 194985 I1955'65. 1966:13 197695 2 programs, which directs the computer. developed for solving baxiness problems. |
I : Sh . Room size CIPhON'dSIZe Desk size TYP*W'" Crodit card sized 2 |Varylng System software varies from- computer Application software varies
| 2: : i * | mini<ompulers size compuiers | COMPULETS, natare to computer from organization (0 organization.
3 : 7 : ' & laplops palmiops 3 |Language System software is writen in Jow-level Application software are usually writien
— : ' A language/middle level language in high Jevel language
. - imdreds Million of == : oo
3. | Density Ooe 100 1 g 4 |Knowledge Detsil knowledge of hardware is required. | This requires dezailed knowledge of
conponeat | compoocns | omponeats | of thovsands Gl ' S orgasization
= per okt : P‘f et ekt oficomponer’ ot | 5 |Use Sysiem software is used fo improve Application software progrems &rc ust:i_
: : joe ny | 0 i i e the nd qualily o
: Transis Te's LSL. VLSI the performance and maximum to improve th ’«;pced and g
4, | Techaslogy Vacmm fubes H}ﬁ : = Ulra high disk . utilization of system resources. a business activity.
5. |Storsge  [Magoefic |Magnctic D S.F.m HDOD |t lrge 6 |Developed by | The manufactures. along with the Application software is developed by
drum, tzpe | 2pe, disk  |disk, ﬁd‘dlsk @ isk, T 8 ity hardwarz usually supply system software. | individuals or supplied by software
: “ : optical e vendors as generalized application
T : : ; 2 15 second software.
6 | Operatin Milliseconds cecond | 10%sctond [ 1077 second |10 s2c0
-6 3 : J s : w-‘ 3, Glve difference between Data and Information
speed : : —
7 | Mesn time  |Minics Days IWeeks to | Months to year| Years No,| Partkcolars Data Tiformation
: ’ ~ = o G 1 |Meapiug Data is plural of word Datum. it is | It is the dala that bas been
between failure . defined as the raw of facts or converzd in to 2 meaningf! and
= = - : : . observations or assumptions of useful context for specific end usess.
* 1.12 DIFFERENCES : 1 occurtence abous physical phencmenon
Y or business transaction.
1. Distiaguish between compiler mnd inferpreter. _ 2 |Organization | Data s the colicction of fuets, which | Information is an organized oz
" Particular Compiles. Interpreter : is wiorganized. classified data having a high value
ok - — ._ll!p - the oo line for ils users.
1 |Scheme Compiler scan the whole program it h?;:!:;:s:ﬂs mﬁmg::mm 3 |Fenturss They are the objective measurements | To obtain information, data is subjected
2 time and lists out emors if any.. b?’rm i lop g : - of stibutes (characteristics) of entities | to the following : "
; : 1 : - i -
— = (like people, place, thing and events) | 1. data's form is aggregated,
' 2 |Manner Compiler convers the whole source Inferpreter converts the source _ manipulated and organized
b | | eode into object code at 2 tme program line by line. . ' 2. its content is analyzed and
iy 3 |Source code | Afier compilation, source code is not | For every execation rup source is evaluated,
b £ : : o ) . ed _ | : 3. -itis pleced in a proper condext for
{4 5 = T T | a human user.
Ii 4 |Speed | Execution is faster Em“?"“ SR g [hatare | ‘sh""ld be accurste but need not | Information must be relevact, accurste
: 5 |Object code | The object code is generated whea the) No object code file 18 generated. be relevant, timely or concise: timely, concise and complete and spply
' | program is emmor free. w0 the current situation. It should be
— | : o con densed into suitable lngth.
5 |Form It can cdst in different forms, E.g, It exists as reports, in 2
picture, sound, text or all these systematic textual i
e : or as graphics.

Scanned with CamScanner




Program. for Problem Solving (12] _ AP program. for Problem Solving [13]
X . 13, Full Form of RAM is
1 : 'MCQ’ E (8) Random Access Memory (b) Ready Applicaticn Module
I-' ' e . (c) - Remote Access Machine (d) Read Access Memory
! . () Control Processing Uniform (b) - Control Programiing Ul (d) - Software (b) Hurdware () aandb (d)
f R e (@) Central Producing Unit 15. Full form of IP is _

& /(G) Centrl githut (d) ' (a) Intemet Principle (b) [Intercom Protocol  (¢) Imtmanet Protocol S0
I 2 Full form ALU is et 6, What :;u be extension g}w:;‘ Page's file ? 5 2
g : Arithmetic c (a) £p o

tl) e i Lega]UmI \'/(b) ahov 17. Which of the following you will find on zn inkjet printer?
" {c) Amay Logic Unit (d) None of above (a) It has ga ink ribbon (Y It has an ink canridge
(c) It has high vollage pawer supply (d) It uses tomer powder

ik Which memory is volatile?

(oA menery ) Semhfrmmr (c) Both a and'd
4 Which is a system software? -

) MSwod 0

(c) Student Menagement System b Compler
5. Which language is machinc independent?

() Mactinelevel  (b) Asscmbylevel | () Highlevel
6 ‘Whmstnmashmofmmpum?

(d) Nose of sbove

. Library Management System

(&) None of ebovt

() CU ) ALU \,_,(c) CPU ' @) None of a?o_ﬂ
e Wuﬁ:llhmofBIOS? S ey < :
\WBWIWIOMSYW b Binary [nput Cufput Systen
 (c) BusTnput Oupni Smem _@ Noae of above
2 8. BIOS i smﬂm o
J;} ROM " (b) RAM i () Smndary device (d) None of aboit

5 COBOLbdmptowhdlgcwm? ‘
o (@ Fo

| () Ft (b)) Steond
) mmmmmmmmmwmumway | |
() Distaoce Learing (©) Fleaming tcl Dipulmmms (@) E-Leaming
L How to wile ¢ mail Adress ? | i
o) xyzwebsicintd . 0) svesical © wewdsieiny (1) xyavebsicif
12 Wha!mﬂhummmgoflmofmy =
@ IkitBit b IKioBye .(c)'!i{emdliod (@ 1 Key Blok

AP

- None of above

~ Inte=rnet Protocol

pet

18. Why is it important to keep Windows updated using the Windows update website or automatic opdates?

20.

LT § TR

E

5,

~ Which protocol is usad to display web pages?
(a) SNMP (b). SMPT (¢) Telnet _(d) - HTTP
In Microsoft Excel, you can use horizontal and vestical scroll bar to
(s) Split @ workshect (o two pancs (b) edit the contents of a cell

g (¢} view different rows and columns (d) view different worksheet

21, The system unit of personal computers typically contains all of the following except

(a) Microprocessors - (b)  Disk controller (c) Serial interface Ad) Modem
Which of the following is & read only memory storage device

\s&) Floppy disk = () CD-ROM (c) Hard disk (d) Nope of these
Software required to run the hardware is known as
(a) Task Mensger (b) Task Bar _{¢) Progmm Manager - (d} Device Driver
Which the following is epplication software? : '
(a) Compiler ., (8) Power Point {¢) Debugger (d) None of the above
Which of the programming lenguage is said o be machine independent language?

A) High Level Language . (t) Machioe Language
(c) Asscmbly Language (d) All the Above
Which of the following is smallest Netwark?
(1) MAN © \®-LAN (c) WAN

. FTP stands for

(3) File Transport Protocol (b) . File Trms!'r.r Protocol
{c) Faolder Transfer Protocol
mm : key is pressed on keyboard, which standard is used for converting the keystroke into the corresponding
(1) ANSI fU)/ ASCII (c) EBCDIC @ 180
Which one'is input device?
(8)  Monitor «Ab)  Keyboard {c) CPU (d) Printer

3y To kesp vour system secure and 1o install critical updates.
Wb) To keep vour system fast.

(c) To kecp your system optimized for the new game.

(d) To kecp your system protected from averheating.
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- —
il 30, Which part of CPU perform calculations and make decision
| P _(a) Alemate Logic Unit Ly Arithmetic Logic Unit
l'ki . (¢) Arnithmetic Local Unit (d) Altemate Local Unit
i 31, What type of memory is volatle ?
\\ ¢ T (@ Cache (b) - ROM \,(d/ RAM (d) Hard Drive
'; 2. With regards 1o Email Addresses _
r (a) they must always contain an @ symbol  (b) they are case sensitive
i (c) they can mever contain space Ad) Al of above
V,’.B' f the foilowing is & part of primary memory of compnter ?
ey PROM ®) CD-ROM . (c) Pen-drive (d) Floppy Disk
. Whlchpruomlumc&wumfaﬁicsnnmmd"
~ ,(a) HTIP (b) SMTP u;}/ FTP (d) Telnet
35, Microprocessor of computer system is @ part of - :
{s) Memory {b) Imput Device (c). Output Device - _(d) Processing Unit
36, Which is not 2 font style in MS-Word : ;
() Boid « (b) " Supecrscript (c) immfic ,{d) Regular
7. with which of the fallowing all formulas in excel staris?  ° '
ey bt () § S~

38 %dlafﬁ:foﬂomngunmuneof?um?omtwcw? .
_ (s) Side show view (5} Slide view 3 Proscomtion view  (d) Outline view
5 39, 1In the evalustion of & computer langusge, ell of the following chamgieristics should be considered excep

d S O8 application oriented features (b) efficiency
SRR D) madbilty @) herdware maintenance costs

., Keyboard is the type of device Sl
S _\,h) Input (b) Pointing (c) Output (@) Sound
& ' 41, Admuwmgembemedmmd!gmlfambymg ;

() Marker {b) Printer (© mbt pen (@) Scanner

42 Openting system is instalicd on R
v : (d) None of these

b)  To restore deleted file/folder

'h‘ | () To store mon frequently used files (d) Al the above
it 4. m'w-mmwwkmu'mwwm
I (s) Log out b)) Login () Logoff (&) None of thest
= 15. Mmfoﬂmumwforwrhngohmcﬂwm
i : (@) RAM " (b) Hard Drive {c) Operating System . LAN ca.rd
5 iﬁ' ‘Which protocol is used 1o transfer files on Internct? ) :
ks ) HTTP o FIP (c) SMTP (d) Telnet
47 mw&dmmmﬂnwwmmﬂhw
h () Split a worksheet i1 two penes (b) edit contents of a cell
@_ ; J(;;) view different rows and ¢olumny () view different worksheet

} i o5 AP
rogram. for Problem Solving [15] B e —————
48 Full form of ROM is

(a) Random Only Memory Ab) Read Only Memory
(¢) Read Once Memory (d) None of above
: ANSWERS :
1. (¢ 2. (b) 3. (a) 4. (d) 5. (c) e ifc) 7. (a)
8. (a) 9. (¢ 10. (d) 115 (a) 12. 1b) 13. (a) 14, (a)
(5. (d). 16. (c) 17. (b) 18. (a) 19. " (d) 20. (c) 21. (d)
S 23 (A T (0) e 25 (e B DY ETE TSRS 2E
19, (b) 30. (b) 31%cc) 32. (d) 33. (a) 34. (c) 35. (d)
36. (d) 37. (d) 38. (b) 39. (d) 40.. (a) 41. (d) 42. (a)
43. (b) 44. (b) 45. (d) 46. b) 47. () 48. (b)
LONG QUESTION/ANSWERS
I Draw block diagram computer and. explain each block
Ans, : .
Here. Basic block diagram of computer system is dmwn in fig a. There are five
Basic components, which are ...
I. Central processing unit (CPU) (ALU and CU)
2. Memory
3.  Input device
4,  OQutpul device
5. Secondary storage device
4.p
12
=
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Program. for Problem Solving [16] Ab
ALU Ccu
m Unit Output Unit
Primary Memary
Aundiiary of Secmdw Memary

2.

: : Fig a Block disgram of computer sysiem

Central Processiag Unit (CPU) ¢ . L

The central processin, g.nnit(:l‘ll’}.mtimsrcfmadwas"bnh“u gsynmm_mm art of computy
thst contain elmm{:icd:cuiwﬂm actually process the data. A:nngonthemtmchuu'lt receives,

ﬂ:cCPUpmfmupuxﬁmondm._llalmmmlsmeﬂowofmmmthcsmmnngm

dahwg'mcnhesy_smmpiscmminmmnfymdmieﬁnglhmwhmnmd&d,mddsmbng'th:am

CPU consists

1. ALU (Arithmetic logic unit)

2. CU (Control Unit)

—_—

Cortrol unit [ Cantral Procesaing Unit
cu = CcPU

Fig b Processing ovtiine of CPU

(1) ALU :

Here: aciual exccution instroction take place during processing openation. 1t performs ell arithmelk
" caloulations 2od take Jogical decision. It can compere, count, shift or other logical sctivitis, all sed
ulw.laiicmmd'oomplrisausmdouinthismitItuhcsdmﬁumrflmryurﬁ:mdnminfmm

(process data) o memory unit if storage require.

mICU:

hningumdmﬁhﬂmcﬁmohﬂnlhammmmmqumrm&mkdmmfm
= It-retrieve instruction or data from memory.

- It decods instruction _

- It coordinste fimo soquencs of instmction among various component: of system:

— it determine requirement of storage end take action according to it

Memory Usit :

The storage umil of computer system store data for following purposes.

~ . Processing dats and instructions

—  Storage of tedrp. result (fntermediatz data storage)

= W_mfmmmm_[munyw)
There are two types of storage,

Pr(\_r__ll‘ﬂlll.

{ 2.

‘It elso fetch instruction from main memory. L

e S

ing AP
for Problem Solving [17]

{ prima.l‘y slordge

sk secondary or auxiliary storage.
(1) Primary Storage (uter RAM) :

The main functions of primary storage are...

~  Store current program or data (nmning program)

_ It also store temp date of current program.

—  Less space in comparison of secondary storage.

—  Volatile (data losses on power off)

Comparatively more expensive

—  Fast in operation
{2) Secondary or Anxiliary Storage :

The main functions of secondary storage are... -

~  Used to store data and program for fiture usage.

—  Large capacity (GB) in comparison with primary memory

- Slower than primary memory :

— . Retuin data without power

~  Cheaper than primary memory
Input/Output Unit : ]
Basic aim of computer system 1o provide commmnication between computer and user. Input device transmit
the data as a series of clectrical pulses into the computer memory unit where it will be available for processing.
The input devices translate data.into a code be read by computer system electromic circuitry. Seme imput
devices, such 2s the keyboard, ensblc the user to commmmicste directly with the machine. Other require
dat to be first recorded on an iput medium such a3 paper or magnetized material, The travel only in ope

direction ie. from input device to the CPU..
Output devices :

Tmmm [

Fig ¢ Inputioutput devices processing disgram
Ouwmwpp]yrésmlufmingﬁmmwwmy- storsge. When a program
:mutcdw%!hcmhmmtb:md:nﬁhbkhahmnm&b&fmﬁcmmm
an oufput rnit to. communicate the processing information to the user. Te out deyice translate processed dats
ﬁ-mplmachimmdedfarm-wafumlhnmbemdmdmdbypeople.mmﬁmmmmtypu
of Gutput devices are monitor which resembles a screen, printer prints copy from compuier on paper, plotier
plot diagram. or fig on paper. A new typo of output device being developad now is the speech synthesizer,

Cantral Output
Processing unit I Deces

7=, " mechanism attached o the computer that produces verbal output sounding almost like human speech,
escribe varlous types of compater languages and meatioa its sdvantages znd dlmhlnugu.' ;

tasks, 1 is classified as
Machine language or low level
Middle level language

High level language
Object oriented

mmglwisnmmwwmnIMMMMMmmwm
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1. Machine or low level 1..;.* . e Disadvantages :

. which are directly under stand - I, The initial development costs are very high

. 2. due o direct writing in o machine code the size

: forms (binary language).
mmmmmm“‘“g"; machine language, It has following. features.

others. X
dmsm|mdmumcmpumnmth

able 1o compurer system. Every CPU bixs
l, mmﬂﬁﬂﬂ'mmm

‘other languages. A
3, it occupics ks memory
ll. Itmqn:edq:ﬁuchnuﬂkl;wwmd:hsgpogmthmnme.nﬂwogrammnnotbtdcbugsmp
by swp.
2LRS) mwmmmm&mdmnsmfﬁunmmmm
1. 'J\.nclﬂyh:gugc -
= lunl:odnﬂﬁndnhw lcvellmguse.
mmmmnphuofosmdlsmmmcrdﬁ
' The word mncmonic referrers to & memory aid. -
~— 1t uses symbolic addressing capabilities.
- Wmmmwmm
lthsl‘nmmnxm : ;
_Coﬁngmlhshnpg:smm-mmmns
2. Thuhnwumd:monemedte&mymdmguedformMﬂcmkemdmndﬂ
~of processor being used.
3 lﬂgihnlhw .
These arc the lmguages ubnc instractions closely resemble human langusge and. mathematical notation.
Unlike essembly language, programs made in this language may be used with different makes of computers
wnbliﬂcmﬁﬂnbmﬂﬂudm-po{hxghaluclhnmm
- easy to feam
2. rnthsm_:hwzit
4. casy to mamtsin -
hnmﬂuhsblwdlmwmudmu&mﬁnmchm«asmblylmgmgﬁ High level languages

UEREAI) o=

(2]

U

2. Larger program produced by the use of OOPs arc very slow and use more memory and compuics
resources.

: SHORT QUESTIONS :

List the basic components of a computer
Basic components are CPU, Memory, Input Device, Output Device, Secondary storage device.
What is an Operating System?

.Operating System is a system software which manages hardware and interacts with user (o provide different

services such as memory management, 1/0 management, Process management etc.

List high level programming languages.

Pascal, COBOL, Fortran, Java, C, C++ etc.

List object oriented programming languages,

C++, Java, Ci etc,

What is compiler?

Compiler is system software which compiles the source program and generates and object code. Object
code only is sufficient to create executable file and run the program.

What is spplication software?

Software designed for user specific need is called application software. Library management system, Payroll

management system, School management system, Inventory mamzgement system are some of examples of
application software,

mmmndmdmwnﬁmlmhmmqmbcmdbyammpmrOueofl}wtwudnﬁ‘mm
| . Ianguage-tunsletor program 5 used to transkte high-level langusge @ compiler and interpreter.
4. Object oriented Programming &
' - Oﬁmuﬁdmﬁmﬁq’ka%ﬁﬁq&fmaﬂmhﬁlﬂiﬂghhmohpmmaud
object and assembling diffcrent scts of objects 1o solve specific problems.
- Olgmuumdpmw”tm&nd:ﬁmwntummapmgmnﬂung
- their properties or sctions. e CHJAVA' ~
- 'mdmmmmmbymmmmacmmMmcoqmmdwmcs
: small amount of codes that is necessary finishing the progrem. :
= Achssum:ﬂnﬂmqiﬁrnmofmwdobimwoflhcobjecumuchssmhcn!
the characteristics of that class. For example, if o cless is automobiles, the members of that class
inhnitiheclﬂ;wp'uﬁuofhvin]fmr'wbnds.mmhcmddmu.
_Advantages :
1 I!u(iqﬁmllluknﬁu((ﬂm.ndm:mwm

2}t enshles fester progrm development and thereby increases the progremmer productivity
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Fl'owcharts & Algorithms

————
2.1 INTRODUCTION :
chapter 4 aboul Fund: tals. In this chapter we have discussed tools which cap

b =t lopc of lmht wnting any progmm. Flowchars & Algonlhm:- are example qf
m‘tﬁm usad l'wd:\;:lnpnm of saftware in C & C++. These provides convenicnce in developmeny
of programs.

22 PROBLEM SOLVING TECHNIQUES :
The problk v Ymique.is used for solving the problem. When any problem is to be solved with help
“fﬁﬂr‘lw myi:'wms language, computer cannot solve this problem by its own way, it require to follaw
1.- Problem definition - .
2 Amalysis of problem
3. Find out input and output if required
4. Choose appropriate looks to solve problem (algorithm or flowchart)
5.  Choose spprop for de '_ g program(code design)
6.  Run and debug dx m {error finding) i
7. Verify the output as per defimition
Let us stam first with flowchart, how to develop logic of program.

23 FLOWCHART :
A Flowchart is grephical or diagrammatical jon of seq ¢ of any problem to be solved by
computer 1"’!’-’?— It is osed b!fore writing any program. It is also used to correct and debug
apr flow afier coding part is completed. flowchart it is easy to understand the logic and sequence

o!'pmblm steps. Aﬁudnw-mz flowchart it becomes easy fo write any program. There are various standand
Y ilabl P Jogic of problem which are..

1.  Seart and Stop :

Used to stant and stop or end flow chart,

2. Input / Outpet :

3

Used for input and output operation

Process or expression represemtation :

used (o represent any assignment or expression

Program. for Problem Solving
Program. L

n

Decision

—

Condtlon
‘ used for any decision making statements.

Directlon of data flow or flow lines

—_—
l I indicates’ flow of sequence or control.
e
conmector
connecting flow lines from differsnt places.
leop

used for iteration or looping stalement.

FLO“’CIIART EXAMPLES :
Draw a flowchart to find sum two numbers.

( Start )

Read a,b

c=a+bh

Print "total = "¢

Stop
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AP

4.

Draw a flowchart to find maximum number from two numbers.

False  True
a>b

G

Draw a flow chart to find whether given number is ood or even.
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Ap  Progr:
i 24 A
Program. for Problem Solving [24] R

& Draw a flow chart to find maxismm number from three differcnt. numbers | S

Read
num

Sum=0 |. | i

| Print ] ‘ r=num%10 | Find ramainder aftar division

*Reverse=", Sum |

k.

7. Driw a flow chirt to fisd root of equation : a¥’ + bx + ¢
_ . o
|mm‘ru1f'|0 —

9. Draw a flow chart to find factorial of given oumber : f=1x2x3x . N

x=b+\b%-4ac
23 Print
: *_Ya rools
5= 555 #we i
2'a
: Falsa True
[<xN >

Pk F=F'l
IFm,:I.F.
G | Ej—-n |
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AP

Draw

a flow chart to do the yum of 10 elements read from nser.
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13. Dmw MMNMMD&W upto given term. -

@O

vudforcunnt&pmmwm

e

=

r

=b
b=ec

o I I=1+1 I-—o
25 ALGORITHM ;

h@ﬂnﬁ:&bmofﬂ@@w@«ﬁm&rwhingl i ;
. d s problem in systemal
m!hg:_ndufwdmnyp&hmmmumlmnmm'mwﬁminmm
language. It is also called sicp by step solution.

Types of algorithrm : R '
xgmmwmmmmmofmwmmompm

E K m”m
2. greedy method

3, brench and bound
4, recusion

pragram. for Problem Solving

L

26

7

AF

(29] SO Nt s

Divide snd conquer :

The divide and conquer techriique is used to solve complex
into scversl step, which make problem easy to solve,
Greedy method :

This method is used o solve optimization problem. With several possible
with help of this method.

Branch and bound :

When there arc several statement or certain part of logic tepeated this
and bound algorithm computes & number(bound) st a node io determinc W

problem easity. Complex problems are decomposed

solufion one best solution is selected

t)pcofamptisuscd.hbrmch
hether the riode is promising.
Recursion !

When procedure call itself is called recursion.

PSEUDO CODE :

i . i form. It allows the programmer (0 WTit
Imhng.lﬁgzurpanoflanmgeuudtowmtnpmgrammtoaasy orm. " T Gl
logic of flowchart or slgorithm in symbolic form. Hence, pseudo code is a computes instruction without

referring to any specific compiler or’ programming language. _
The pseudo code normaily consjsts of phrases of English language to describe the Jogic steps of 2 programming
Pscudo code can be used for following situation.

). _slorage declarstion

-ﬁgnmt of any vefue.

procedure call

inputioutput

constant value

ALGORITHMS EXAMPLES :

s we

I, Write sn algorithm to find owt smm of two sumben.

Strp 1 : input two numbers : ab
Sﬂl’z:c&lcuht:m?a-tb
Step 3 : Print “total = "um -
Step 4 : stop

| e

2, Write  algorifhm to find ont sre of square.

Step 1 : imput length : len
Step 2 : calculste area=len®len
5‘!?3=prim-"m-"_m'
&ipli : stop

e —————————
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i T3 Write an algorithm 0 find average of three pumbers. = 3
'.‘ Step 1 ¢ npul mniwbcfs:a.b.c
.I". _ Step 2 : calculate sum=p+bte
I' : T i Step 3 ¢ wg=sum A
| ; - snpal : print “average = "VE
{3 Step. 5 5 stop |
?_ : 7 wﬂlu an mm to find whether given number is positive Iur negative, :
1 Step 1 : input aumbee : num
Step 2 : ch:dufnnm*tﬂlhmgnmmp5
| ,&_ Suep 3 ¢ prini “pasitive ™
\ Step 4 ¢ 07 : |
- Step § : print “negative ” |
| Sup 6 : sop

% Write an algorithm to find out minimum number from three input numbers.

* Step 1 : input three numbers : ab.c
Step 2 3 1fn<hthmgowumstcpurhuwue(e'.se)gnmsmps
Step 3 : lraﬂcﬂmgotonmstepelsegomstcpﬁ
Step 4 : print * minimum =" , &'
Step 5! stop
‘Step 6 : print * minimum =
Step 7 : stop
Step B : lfh‘c\hmgnlonmmpclscgawskpll
Step 9 2 pm“mmn ,b
Step 102 '
Ml‘ prml minimum = ", ¢
srqu

v C

_c . Write an algorithm (o find fsctorlal of given number

Step 1 : mnlnnber m'

3‘892 s-l ' i

Step3:f=1] o

Siep 4 : repeat from step 4 1o siep 6 until [ <= num
Step 5 : f=f % ,

Step 6 ; i-i+1 ;
9°597=wiat“umﬁ.1-=-;

Step 8 : siop

program. for Problem Solving [31]

e

e

7.

Write an algorithm to reverse given number.

Step 1 : mput number : num

Step 2 1 sum=0

‘Step 3 ; repeat from step 3 to step 6 vaul num > 0

Step 4 : calculate r = num % 10

Step 5 : calcnlate sum = sum * 10 + r
Step 6 : calculate num = num / 10
Step 7 & print * reverse pumber = "sum
Stép 8 : stop

Write an algorithm fo solye following series 1! + 2! + 3+...+tn!

Step 1 : input number © num

Step 2 : =1

Step 3 : sum=0

Stepd: =]

Step 5 : mpcat&omstepitosrrpstmnllﬁ-num
Step 6: =11

Step 7 : sum=sum + f

Step 8 : [ =1+l

Step 9 : print * sum = " << sum

Step 10 : stop

Write an algorithm fo find whether given number Is armstrong or mot.

Step 1 : input. number : num

Step 2 : sum=0, temp = num // store mum to temp
Step 3 © repeat from step 3 to step 6 until mm > 0
Step 4 : calculate r = num / 10

Step 5°: calculate sum = sum + r *r * 1

Step 6-: calculate num = num % 10

Step 7 : if temp = sum then next step else go t step 9
Step 8 : print temp, “is Armstrong number”

Step 9°: stop

Step 10 ; print temp, “is not Armstrong number”

Step 11 : stop - £
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__.________...-_--—-"—'__'___‘—‘-,

maximum aumber from 1 num

10, Write an algorithm to find

sq;l:iwﬁmnumbct':um
Step 2 : max = num j
Step 3 : print “how many different
Step 4 & input 0

Siep5:1=2
smq!S:mpmmpsmmghmn undl | <= n

Step 7 ¢ print * impat pext number "
Step 8 ! inpul nom

Step 9 : if num > max then next step
Step 10 : max = num

Sep I :l=1+1

Step 12 : primt * maximum =

numbers”

else go to step 11

T, max

Step 13 : stop

Writc an algorithm to penerate Fibonscel series up to given term.
11235815..... ! :

11.

Step 1 : inpuf t=rm

Step 2 : a=0, b=1, c=1 /i abe
s@]:tfmnvom:ngomnmmpebegolompn
Step 4 ¢ print b : i
Snps:l'=21!mpwlonpupwnﬁmcsby using |
s:;‘:mpuﬁummpﬁmoughmpll'umillﬁrm
Step 7 : print ¢

Step 8:¢=2h

Step 9 : ==b
| Step 10 : b=

are variable used genemte series with previous value

Step M :l=10+1
Step 12 : stop
Step 13 : print * imvalid term ™ // els= part of if

Seep 14 : stop

12. Write an algorithm o store sum of 10 different numbers
Step 1 : sum =0 o
Seplil=)
Step 3 : repeat from step 3 through swep 6 util [ <= 10 // 10 times Ioop
Step 4 ! read nuom £
" Step 5 : sum = sum + num
Step 6:1=1+1
Step 7 : print * total = * | sum
Step 8 : swop

NN
—y L2 L '
| . /. fp/

: 3 AP

program. for problem Solving [33] . Y RIS o

e = T
A ——
——————————— |

Led

12,
_____.—————-"__
Step 1 ¢ read num
Sep2:1=2
/f up to pum = ]

repeat through step 1 1o s1€p 7 unnl [ < num

Step 3 ¢
0 then go to next step else go 1o SleP 7

Step 4 ¢ i num % [ =
Step § : print num ~ is not pnme *

-
Write an algeriths fo find swhether given aumber is E:M—L-""M

Step 6 : stop
Step7:l=1+1
Step Bz print num,  is prmx ©
L Step 9 ¢ stop —
14  Write ag nigorithm o find occurrence of given number from 10 different mambers by using -rﬂLl
| Step 1 : dim a10) // armay of ten clements
‘ Step 231 =1
] Step 3 § repent from step 3 10 step 6 until | <=10
Step 4 : read af [}
StepS5:1=1+1
Step 6 : read num # aum value is 10 be search from array
Step 7 : count = 0 / counl gives occurrence of number
Step 8:1=1 =
Step 9 : repeat from step 9 through step 12 until [ <= 10 // search number
Step 10 : if num == a (i) then go (o neat step elsc go to step 12
Step 11 : count = count + 1
Step 12:1 =1+l !
Step 13 : print num ** occurs = count * times * |
Step 14 : stop
el

r1c

: MCQs :

: is a disgrammatic way 10 represent steps o solve aﬂy. problem, while
instructional steps to be followed 1o solve ny problem.
(a) Flowchart, Instructions _b) Flowchart, Algorithm

fc) Workflow, Algorithm {d) Nooe of above
Diamond shape symbol is used to represcat in flowchart

(vt Sun (b) Stop (¢) Input/Cutput \ jdi Decision
In flowchart, Rectangle shape is used 1o represent
(z) Start \{/b{ Process {c) Stop (d) Decisicn
What is algorithm?
(a) Application code ® T
e 151 Sup by step procedure for calculations (d) N}t:i‘ C:,ff!;::il:lmmmg ST
A4

: ANSWERS

(&) 2, .(d) 3. (b) 4. {¢)
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— LONG Q[TE.‘)'T'[ON ANSWERS
1. What Is Algorithm and Flowchart? E:phllf with some suitable exampie.
i - any problem t0 be solved by

.F' lowchart i i iagrammatical represemiation of sequence of e
Amnputa p-og;-ummnsn - gm'phmnngmgm : It is mc? to prepare first before to write any pmg_rm:::ﬁ :: e ml;
correct and debug wny'lm] D:w after, coding part is completed. Through flowchart 1L i zm g

' “dmd : -afpmbhn.a\ﬂctd.rzwlngﬂowchmitbumn?easywnuan?
zimmm mndardmms)mbols available to ropresent logic of problem which arc .

1. _stm and Stop
ﬁ”dmmm%;wp.m.éud ﬂUWcha-l‘l
‘Used for inp;ﬂ. and outpul ol_’mn

 Used 10 represent eny assigament or cxpression

Used for any decision making Statemens.
. = " - a

& Directon of data flow or flow lines -
s | |
h—- o

6 Conset

Indicates flow of sequence or data,

Connecting flow lics from different places.

{ 20 g =

Program. for Problem Solving oL

7. Loop

Used for ilermtion or looping statement

Example :
1: Draw a flowchart io find area of square.
Start
Read len
l a=lan * len ’
|
; .
Print “Arsa=",a

Algorithm
An algorithm s a finite sequence of well definsd stcps of operations

mlnnu-.IhucnircmlurarmM an X
lmnguage. It is-_hom{eduepb;smpyw' ';Tsm;lupﬂmmw. Insuucpop Bre Written in the natyrsl

Types of algorithm
There

Ly are verious types algorithm fechmiques exists, acoording 'r.u types of
Divide und conquer

Greedy method

3 Branch and bound

4, Recursion

5. Effectivensss

Problem appropriate types of algorithm

I
2

_Eulnpk
W
Tite a0 algerithm fo find out area of
Step 1§ Mput length « Jen e

SIIEP 2 : caleplate arca=len®len
Siep 3 : print arege - rea = -

Step 4 slop s

. : ¢ SHORT
It is a In i -
symbolic r?:::‘ or parn of hﬂgﬂlﬂt used to hel

What Is an algorithin?
Alp i

Scanned with CamScanner



B

Program. for Problem Solving

[36]

— e

NModule-3 =

Introduction to ‘¢
Language

Program.

AP
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for Problem Solving

| converter (known as compiler) which will convert hi
arape wise and time wise In compansion

The disadvaniage is that it requircs a specia
language into machine Janguage, The programs arc Jess cfficient st

with machine [anguage and assembly language.
For, every’ scpamie high level language, you require its own separdic campiler. Which means C complie
The compiler will generaic aa

wrll. compile C programs while Java Compiler will compife Java programs
error, if the progrm contains any invalid instruction, which it not recognized by that high level language.

FEATURES OF ‘C":

> — 33
R ——— - -
EEREITRODUCTION : Denis Ritchie developed ‘C’ language. Previous version was known as ‘B’ langusge. Important feature of
Sl = S . U ; achine.
\C? is the language of choice for most of the beginners, “C° provides almost all the features whicl (5, ‘C" Innguage IS 111S portable, by portability we mean that the program can be run on any harlvdv-a‘rc mac
progmmmers require. Before gaing into the details of *'C" language, we will understand 1]1:.- types ot Programme, Other features are it 1s modolar Ianguage, Supporis bit-wise operations and does not i‘!l’D\'l-Lje IDFITJI-DUII_]‘-“
JEugEeNpES. ' statements. The bit-wisc operations 2llow the programmer 0 do the cperations on the data bit by bit which
228 CCASSIEIGATION O COMEUTER LLANGUAGES 2 is a feature of machine language. Because of this facility, ‘C’ 5 also known as middle level langnage.
The computer langusges can be classified into followiny 3 different cacgories The other important feature of ‘C” language is that it is modalar. The large problem is divided into small
- : Mnchi: L#Jnsussc qub problems (modules). Each module is individually approached ss = separate sub problem end solation is
2. Assem a, : G :
R L; ] Lf: 5 found. Then all the modules are put together and the solution of the large probiem is derived. Because of
. B © guage . - .
e T Aneuages the modularity support, ‘C" language is also called g5 structured programming langusge.
It is the language which s directly understood by mclnmccssor. The processor understands only the binay . .f‘TER SET :
language (language of Os and Is). The person who does the programming at machine level is known i 34 CHARAC
fachine langauge prog Far writing machine level | the person must know the hardwag B Y . e .
level details of processor and the memory. Every language bas its OWD character set. ‘C language has its own character sct. 'C’ program basically
The instruction consists of two parts : consists of keywords, identificrs, constznts, operators and some specizl symbols. e
Op code Operand } . . el -
Op cndg specifies the name of operation and the operand specifies the dam on which the operation is 1 L Corhotosdd thal: m bc uud.m 2 B m.Alphlef! {$iZiad b2} Diﬂh! (0-9}‘ Spcdal
be performed. The data may be specified directly or through the register or through memory address. _Charscters and White Space Characters.
- The advantage in wnting machinc language is that no translator 15 required because it is written in the langua, i : ] ‘ g E
x : S b K ang o o - as A L] e lalh T L] LT B
"“l P or directly The disadvantage is that the program will run on that wype of prol:h‘csﬁl: Spti‘lﬂ[ LIEE L@R St (TR S ELEN
only; Also it ¢ cumberso; i inc lame " ST : : . P
ﬂﬁ 0; ll: ﬁm‘ ime to write the machine lafiuage program because one has to dedl wilh White Spacc Characters — Spﬂl’.‘&. Tab, Return, New Line, Form feed
Assembly Language : 3 i R’ ps
It is an imPvan_neur over Machine language programming. It makes use of Mnemonics Operation Code 32 KEXWO i
mr“d ihm;spr?i-mbnlm _Ildldmsses, so program looks like written using some English language words. [t is easy
r 0 I V7 e A s . . = . - 5 .
% e aanss the o m:}pm.non Code rather than sequence of Is and 0s. Keywords are words ‘whose meaning is fixed end is knowsi by the compiler, you can not use it for other
Y, £ e T . ' . >
Eatell: Mnemonic |OpCode Opérand purpose i.e. we can not change the ‘mearing of keyword. Keywords are also known as reserved words.
Label specifics the symbolic address given to the instruction. This field | i ; The keywords must be in second alphabet,
il..hd i e s optional and used only jf this
; mn:tmcuon 'I_S_ required (o be rel‘grrtd by other instructions in the program. Mnemonic OpCode ‘spccilitl '
the name of operation fo be performed. Operand specifics on whist data that operation is to be performed The ‘C" langusge keywords !
e e Kt v s eorbly e i age keywords as per ANSI standard.
Ve B ¥ language is ir is casy for the programmer to remember Mnemonic Opcode,
; ’m" ‘m:s mo.rs I programming, program is easy o mainiain, ' aunto do
gt ‘,-;z,m Ev:-l that the prog w_i]l un on!y on that processor for whigl it is developed; the translator uble it static
> 5 required to convert assembly language into machine language, The translator program which jerts assembly break 1
language into machine language is known as assembler. < comvens asscmby e int struct
R A g EREA -
eb Level Language : - i anum loag awitch
* Inthe machine language and assembl ; ol %
~ of the processor on which the myl'ms,"‘&?ll:ﬂx mming, the prog has to understand the architecture SeiaIn it typedef
ik : diok _program js ta be run, High level | are the la : const
- the programmer (b concentrate more on the logi ; ic languages which enable float i :
- This improves the efficiency ol the pr e dogic part and not on the architectural details of the processof contin register union
3 S Examalee s rEt nE programmer. High level languages use English words and some mi sl L far : "
symbol ples of high level lag some mathematica ] - return
A e 2L  laogusges are Basic, COBOL, Pascal FORTRAN.C.C def Tnelaned
m“mmmu&my.o ’Mﬂﬂduse‘ s B L » LG+ Java ete. ault for =
i.‘: {mpg’uynd’ casy mainienance of Mmm P Wﬂ.‘l 15 machine independent, and efficiency of programmer do i .hﬂ:t ?oid
5t : oto
9 signed while
I —
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3.6 IDENTIFIERS : . e
These are the words ﬂ:ct::s, ";u‘:ﬁmuf,%fwm] Ggimﬁﬁ; sh;,!:?d be‘nlleanlngﬁsl oo that fhe :J::&:
_m;aym becomes casy. The rules for panting an identifier are
o. . The first character must be an alphabet.
. ‘Underscore ( °_) s valid letter
Reserved words 6. keywords ‘can not be
Tdentifier names e case Seqsitive. i.c. name and N

e used as identificrs.
. ame are treated as different identifiers,
. a

37 STRUCTURE OF A 'C' PROGRAM : - .
follow speclﬁc strocture, 'C’ program st ha
has comrol over the other part of the progrem.

ey (G ve at Jeast one fumction calley
2] Sl el Execution of the program g,

e

[39] AP

Program. for Problem Solving
n our program, We have not used any symbolic constants or global variables.
Then, next is: the linc void main() which indicates the main() function, The void keyword indicates it does
rol return any value (o aperating system. Within the brackets { and } the body of main() function is writier
The symbol { indicates start of main function, while the symbol } indicates. the end of the program.
The statement printf(“Heilo I"); acmally prints the 3

Hello !
message on the screen. T *C’ all the statements must be terminated by semicolon 5 symbol. Tbat is the

reason why there is semicolon after printf{“Hello 17).
Following figime shows the Tirbo-C IDE with 2 program

— File Edit Search Run Compile Debug Project Options Window Help
\GTU\CMAT\EELLO. C

———u]

main{). The main() function P s
from the main() function. The ‘C’ program structure 15 88 gbown ow;
— - : z = | /* Write a progran te print tha masgage
L2 : | | Bello ! */ I
.Harlﬂ. ﬁlu . ' B || #include <stdio.h> |
Canstagts and Gxabfﬂ verighles —_| | votd o :
=il ‘ I ! i
! W - : | printf ("Hello !\n®); "
o | Iy I
B i e =
i e 3 rocedures with their body . . It
I,J'Er ’nd. = . 3 : _ 1 =10:26 | Jndiabetaosa, e bt ALt s b b o b e o DA o
| W‘ .- . " = F1 Eelp F2 - Save F3 Open Alt-F9 cmln FO pMal P10 ;
- s As shown in status line, various function keys erc given oo the screen itself, Far ISS Flikas tavex

/* Write 2 progrem fo print the message

" your program, Alt-F9 key compiles the program and so on. When we coami gram, the source

you : ¥ cont _ coampile 2 , the

ic C' program is translated m to object eode, The program which is having xﬁu £ITOTS CEn noiog:
compiled. When we press CTRL-F9 key to rum the prograns, the object code is linked with the library

Hello [ */
#ioclude <stdic.h>
et a ) fncions néeded fox excetion of the program, and executable code is genersted. If the program i having
fie - ) e output of the program go¢s oa to the user screen. To see th
= e ; press ALT-FS key. T : i e output of the prugram
?:iu'tﬂ"ﬁ'ellc (LI 3 . . ALTX key, key. To go back to the editor SCTCEn, press. mmy kz,-_ To stop Turba-C m, press
} S o : 7 = - : ; Prog
. . - Program :
wrn.wmﬂlismmxberésnltwﬂlbc - ; u —]
= - /* Write a program (o print the m:
E : CSsa,
Output : : Hello. ge
‘Hello ! - = World { %
/* this program developed by xvZ ot /

Now, let us relaic the above prognm with the strycture of ‘C’ program. In our program we have 1'145”‘I

any documentation regarding the person who developed the program, dgte on which it was doveloped 2
the purpose of the program. If we want, we can write it s documentation using comments.” Commst!

will b introdhuced later, - s 2 AT :

;&WM ﬁﬂdlﬂ%b mc]uduﬂu bgader file named ﬂls‘l_din.h This file is necessary to be inclod

22 program whencver we are doing Input-Output operations, In our program, printf () function i ¥
“playing some data on sereen (Guit opération), so stdioh must be included. '

lhdm <.tdin.h)
| veid m” .
(/% start of main() 4 ;
' ' 17); /* uss of "\ ;
} _/* end of main() */ \o/  character#/

When : .
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| Ostput : |——
i | Rello
i ‘World | :
i g TS o f R ill be ignared by compiler. The
| /* this program develaped by */. This line is a comment and will D =1
],' “comment is written betwl: /* and */. It improves the rendability of the program Similarly,

I :
1 r* start of main() */ ,

 use of “\a’ character ¢/ and /* cod of main)
lled as newline character, it forces the string

“ o the printfQ) statement the ‘i’ chasacter is used. IL is ct i ‘
after "\ to appear on the next line. So Hello and World ! are dispiayed on scperate lines.

8 CONSTANTS : - }
As the name mﬁaﬂs,-mmt_mt is something whose
‘C‘hugm;esvpporhfnlhwinstypuofmnmﬂu

e  Numeric Constanis :
Nmﬂmmhlmbawufmhmﬂl,m
mhpﬁ&nmﬂe@hmbmlnhcgam
dc are not allowed. -

Following numbers are valid hzcgtq-bonaianls: ;

15
-345
0
+7463 ] :
' Whil, following pmbers ere not valid integer constants:
1576 -
w - .
0" zngusge also supports constants in otber number system such as octal and hexadecimal Octal numbes
are preceded by @ symbol 0- (zere) and hexedecimal numbers are preceded by Ox or OX.
Real constant it & mumber having fraction pert writlen afler decimal point. It can also be represeoted o
ui.ﬁﬁﬁcmuﬁmdmfoﬂm;mmbmmwﬁdmlmm :
034
6459
056 ; _
0de-2 scientific notation of 0.004
: _ —34¢-1 scientific nottion of -0.34

* Non-numeric. Constants el - _

th: ﬂ:;‘ theamshnls wlndn nspmml other thea number. 'ﬂ:c}t' are of two types. Cherncter conston™

Charseter constants are single chemeter acd are enclosed in sin oo |

code.m- memary using a coding scheme known as ASCIT miﬁmm mmmmﬁzqfslcg

¢ arc commenis.

value does not change throughout the program. The

be Ixrtrger:consmt or Real constant. Tnfegee constant
the special symbols such as space, comma, CUITEDCY

‘

Progr

39

—

In the program, the ot

| sum
L_ql!'

am. for Problem Solving
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So, valid character constants are: ‘B’ %,
2 i 4 g

Back slash cmsEmB are the special type of character constants which actually consists of two characters

These are known as escape sequences. Escape se. ; Z
s quences start with bac
sequences have their ffect at cxecution time of program kslash V' charcter. These escape

Escape Sequences and their meaning

r'-"'--—._-_
Escape Sequence Meaning
e
40’ End of String - NULL
...--'_'-“-_— 3 . I
“n End of line — take the control (o next fine
L Carriage return-take th
__-_—_\r_ F ic e the control to next paragraph
tk - !
_____{ orm feed - fake the control to next logical page
ap Horizontel tab
A
b’ Back Space
- .
qy Prints backslash character \
: g Alert — provide audible alest
< W Double quote — prints double quote

String, constant is 2 sequence of chamciers which are enclosed in double quotes, Valid character constants
are:

- “Vansh”

“Computer”

345"

B
Here, “-345" and -345 are different. The same applics to “B" and 'B’.

VARIABLES :
ther type of identifier called varigble which is used whose value‘changes as the program
the identificrs whose value changes as opposite 10 comstants. As

stalements are cxeculed. So, varigbles are
lics to vansbles also.

varisble is an identifier, gl the tules for naming an identifier app
So, following are Invalid variables

Remark

Name

labe The. first character is number
n Int is & reserve word, it can 1ot be used to declare identifier
double word, it can not be used to declare identifier

double is a reserve

space not allowed
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»

3,10 DATA TYPES : |
113‘ O Img-uéé mypoﬂl 4 fundamental dsta GyDCS: Thése data types are as below
: A ‘ Size (Byles) ‘ Range of values

\7: :rmm characters and strings \ | Byte l -m_w +121

= | For soing integers {2y | 26810 +327678

[hoet | For storing real oumbers | 4 Bytes 34638 10 3.4:2308

dobe | For storing double precision floating numbers | 8 Bytes 1%
: signed, unsigned,

addiion 1 fundameotsl \C" longuge supports diferent qualifers such o5 MEOE )
X o e b the fundamental data types to chenge the range ©

: Jomg, These can be put before
mﬂm These data types with their size and range wc 83 below,  ——
\7 1,”; A ‘ Size tﬂﬁu} 7t \ Range of vnluef B —.aaa
= char ' \ 1 Byte - - \ 0-.“,‘255 SN
W | 2Byles e ey
o im - \ 2 Bywes 32768 10 432767 - ——]
Aot nl | 2 Bytes 0 10 65535 _
Voogimt 4 Bytes [ 2147483948 10 +2147483647
| Joog int '8 Bytes 0 to 4294967295
long double 10 Byfes 34 04932 to |.1er4932 -

As shown in sbove two tables, when you wart 1o store only pesitive numbers, then only unsigned qualificr
should be used. The long qualifier uses more bytes, S0, We can SIOfE ey large number. So, whether to
use qualifier or not that depends an your requirement.

3.11 VARIABLE DECLARATION : : 2

Jn °C’, the varishle most be declared before usiog it in program, The syntex for variable declaration is |
T o datatype varl,var2,..,varn;

Here, dasstype'is oae of the 4 fimdsmental data types with or without qualifier. After the daia type we
have to write the name of variables scparated by comma. Here, varl,varZ upfo vam are the nume of variables.
It 35 not necessary to declars all varisbles of same type in one line.

Following are valid declaration of varisbles.

int sum, cbunt;

flost weight, everage/

doubls rho; . -

char c;

3.12 ASSIGNING VALUES TO VARIABLES :
Once thé variable is declered, it can be assigned = valuc in the | i = s us
to assign a valuc (o a variable, o progmnl. Assignment operator = is used
Syntax :

ﬂ:ilblm = mm,'

r 1 I v ¥ ’x
Mrnhluu Solving (43]
AP

Example :

weight = 553.5,

sum = 0,
Beicad 412 assign n value 10 a variable at fhe time of declaration using followi :
, datatyps variablenama = SR OWIng syntax
Example

int sum =0;

int length, count=0;

3,13 SYMBOLIC CONSTANTS :

When a constanl- is used 3t many places in a program, Due to some reason if the value of that constant
aceds 10 be changed, then we nced to change at every statement where that constant ;cm" in the fmm'
- so modification of program becomes difficult, If the same program 1S to be mamtgca:i‘b‘; c-lher. ersan
then tnderstanding becomes dificult. The symbolic constant helps s in solving thes;.‘ problems “;--ﬂw
constant is given a symbelic name and instcad of constant value, symbolic name is used in ﬂ:;': p:u;rdm‘
Symbolic constant is defined as below :

§defing symbolic name value

Example
fdafing FLAG 1
$define PT 3,1415

Here, FLAG and Pl are symbolic constants. For better readability, it is advisable to use uppercase characters
in the naming of symbolic constants. See that there is no semieolon '}’ at the end.

Following program with flowchart explas the concept of declaration and assigﬂjng the values to variables
and using symbolic constants. .

Flowchart :

print ema, |
Goum

|
3

St
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B : MY
1 | ogram : | . g " - e :
1 el fing use of declartion, assignment of valuc to varbies. Also explains bow o se symboliq

[

et :
copstents, °
Program 10 ulcnlale grea and circurference of a circle *

gmﬂ <stdio.h>
#inclode <conio.h>
jdefine PI 3.1415
main ()

/% no samicolon bere */

{ : 5 :
float rad = 5; /* declaration and assignment */.
" gloat area, circum; /* dul.mtion of variable */
clrscz() ; I :
‘area = PI * rad *rad;

55

'M-:*!I*rldp

printf("Area of circle = $£\n7 area); |

printf{"Circunferance of circle =3#\n",circom);

T ares of circle = 78.537498
Circumference of circle ~=31.415001

: Wemmhm 1o yarisble 2

i

Syntax :

* Example :

3.14 ENUMERATED DATA 'I'J'PE

Ilsauwﬁ:ﬁneddmtypahaprngnmcrwecndtﬁncourowndmtypﬁ %caudzfne more
dmmwamhcmm :

anu= .tds'ntiﬁu {valuel, value2 ._,uJ.ml i

. aDum ﬁlytm,mtmnddm £ri, n{-J.
Huv.mhahywml.dlyusdmwdcfmdkth:pumblcwlucsmasspwﬁdmbmdwu
Sqmvmahndofﬂuytypemmvalucswhnchmluvcspcafcdwnrunhmckm
%mﬁdmvmlbkofmlypen :

e y enum day today:

ﬁday = gun;
mmmﬂ}“ﬂwwmmmomulhmmmu For the
above example, sur=), mon=,... and sxr=6,

%mmmhmwhmorm
" Frampie AN

AT mEORtY (jan=1,feb, ner /ApE, may, Jyn, ful, aug, sep, oct,nov,dec)

program. for Problem Solving [45] AP

Here, jan is initialized with value =1, so compiler will assipn feb=2,mar =3 and at last dec=12. Now, we
can declare vanables of monih type and use them in the program

t.15 TURBO-C IDE HOT KEYS :

Following table shows important hot keys in Turbo-C IDE. Reraembering the hot keys will belp in workmg
efficiently while writing, compiling, debugging and running the program.

Hol Key Meaning
Fl Activates on-line help
F2 Save the current file
F3 Load a file:
F4 Execute program until cursor is reached
F5 Zoom window
F6 . Switch between windows

F7 Trace into function call
3 Trace, but skip function call

F9 Compile and link a program

FI0 Toggle between editor and main menu
ALT-F3 Pick a file to load

ALT-F3 Go 10" user screen
ALT-F9 Compile file and create object file
ALT-C Activate compile menu
ALT-D Activate debug menu
ALT-E Activate cditor
ALT-F Activate File menu
- ALT-P Activate project menu
ALT-R Activate run menu

ALT-X Quit Turbe-C IDE
CTRL-F] Context sensilive help

CTRL-F7 Set g walch expression
CTRL-FB Set or clear 2’ breakpomt
CTRL-F9 Compile and execute the program

3.16 DIFFERENT FILES IN A ‘C’ PROGRAMMING E'NVIR(}NMENT:

There are maialy four types of files which a studeat should know about. They are: source code file, header
file, object file and executable file,

Source code flle :

It contains the source code of the program. lis extension is *.c*. Normally 1t contdins main () function and
may include other header files.

Header file :

These are the files having extension *.h'. It coninins definitions of built-in l'uncuons When header file is
included, related definitions are sutomatically available in the program. .
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mddnﬂ'amtmmm!mﬂmthabwaw uupgndedmdzh:gbutypeudlhcnmcopam
upuforn-ned.

[:W_ﬂﬂl‘
/* Program demonstrating type conversion %/
‘finclude <stdic.h>

fincluda <conio.h>

| main()

{ 3

int a,b;

float c;

doubla d;

as5;

ca § 5

d = 4.0;

clrsex() ;

b = a *c +d /10;
'p':int.ﬂ‘ul'ue- of b = §d\a",b);
} o

Explanstiop :
: lndrsmmembta‘cmnn,
-;"cwﬂlbednnefm.hmamﬂbewﬁcdtothmbeuzmcndmopmd:uﬂm

So, a*c will evaluate to 27.5. T‘bm,d!lﬂmﬂhem?mhd,wwiﬂbemvuﬁmlo.ﬂ(dwhk}m
d is double, So, /10 will evaluate to 0.4 Thea 27.5 + 0.4 cvaluates (0 27.9. This value is assigned to
vaciable b, which is integer, so tmnmed valuc of 27.9 will be the \ralue of b
.27 will be sssigned 1o b. . 4

~ In the case of assignment,
Lo Ifﬂw:smgnedtommmmmmum:sshownmmcm
(] Ifdo&l:um:gndtoﬂm,ﬂ:mmmdmghkuph&.
- * . Ifloog int is assigned to integer, lhmaddinmalmsmdmpped.mﬂlmiungum;m4bms
- while inl requires only 2 bytes. :

15 Tmc.tsmc.-‘

hmmwmuuﬂhﬂymwwhmmhmm ,
-mtypeustﬁwgunbnpeciﬂedmﬂhmi‘m P
(typenama) axpreasion; '

:dwhgmlunﬁozofwiauaw1tdoalmmnsetbehucrhulymufopmnﬂu)nfmw
mple, float(21) converts 21 integer to flost 21.0
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string.h

CONtaIns stng processing functions

pal i - ‘

R
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[ Py demoning o csing T

finclude <stdio.h>
‘#includa <conio.h>
‘main()

(s
" int sum =AT; .
int n = 10;
~ float avg; g
clrses(): :
avg = sua/n; /eavg without type. cast */ ]
prlntf.{"nvq-lm!n = AE\n",av9); :
avg = (£loat) sun/n; Jeavg with type 9.'“ on sum */
pnnu{‘.'vp'(nmﬂmfa' = %f\n", &avg);
avg = (float) (sw/n}i : :
: /*avg with typs cast on (sua/n) */
pﬂntﬂ"l‘wﬁtﬂoﬂt] t'n.nlnl = Wf\n", avg) ;i
) e 15
mp:;ucm?n R ‘= &.000000
avg={float) sus/n = 4.700000
lvg-tflutl(lﬂfn) = 4.000000
which is 47:is convericd imo

n the fist Jine of output. integee arithmetic takes place, whil i ‘second sum
. 47,0, so utomatically i.¢ type conversion takes place and 10 becomes 10.0. So, floating-point arithmelic lakes
place. While in the last linc of output, float type casting takes place-on sum/n which is 4, converred intn
float becomes 4.0. i ;

3.19 HEADER FILES :
~ The files included at the beginning of *C' program and having #n extension b arc called ‘as header files
The content of these files go at the head of the program, in which the header file is included. In 'C" languags,
t5e prowtypes of all the libeary funclions are categorized according to their function in header files. For
example, sidiok header file contains all the libmry functions for standard Input- Qutput fumetionality,” thi
is_.whylhcunrn:ndio.hum.‘ L
+id stands for standard, 1 stands for Toput and @ stands for Output.
Seme way, mathh header file contains prototypes of il mathematical library functions;
Fm"c.x;cmple, sqrif) fumction for finding the square root of @ mumber, pow() function for finding power of
2 pumber. . '

Following is the list of ‘mostly vsed header files
¢ sdivh containe standard inpui-output functions,
® mathh  contains mathematical functions,

® conioh  contains console input-output furictions.

,' iy cortmms character type checking functions.
Thc_ﬂﬂ;:‘mll:g[:i rusitgi rt:eﬁr:;c:cr .ﬁlcs is lhal_v.e do not, have to write the code agai o
which the prototype of the I'um'om‘WE e using, we have to just include the "amgamf a;d i
¢ function is defined. If we forget 1o include the hcad:r i'it i Lhec e

15 In program, and

try 10 use the library function defined in it, (h i ]
B 1 o 110 e ma e compiler will generate an error message. Detail of header

420 PREPROCESSOR DIRECTIVES :

sor IS
mﬁ‘:‘w mdﬁ:fgiﬁif;mfﬁ: source program befre the control is given 1o the compiler
4, There are many directives whic'h d}e nga:: ﬁ’ ?‘UC' g di‘rec{ives. The directive begins with symbol
and defive. nderstands, We have already used the directives inchade

For cxample,
$includs <stdio.h>
§ define PI 3.1415
Include directive includes the file mentioned after it, whi
i i i, while define directive 1
= e : ve defimes & symbolic constant

Program : |
/% Write & progrem thst demonstrates symbolic copstants */

#include <stdio.h>
#incivde <conio.h>
§define cube(x)
void main()

A

{x*xtx)

'int ans,a;

clrecr():

a=3;

ans = cube(a);
printf(*Answer = %d\n”,ans);
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@) #define FLAG =1 (b) #define FLAG =I; /(cj #define FLAG |

i I MCQs ¢
- kno
The “translatoc NW which converts assembly [angunge into imachine longuage is known as

1.
. In i
= @) Compikr = ) Assemble (@) wwh i g s Fon
2 mmmwummhshmtmmb 0
./(‘1 Compiler () Assembler © Loader
; wmc : (:Jr ‘i!m ¢ () Stctured vAd). None of above
(@
¢h ¢ hnolnkqwbtdofA_NSI‘C".‘ :
: ::n ;e (o) (o) static e () dynamis
i‘ :)'Hcl;’: 5 “hd ) m C 0] r' 15 76 ‘,-{d} ‘None of above
escape sequence will ymvidi: horizontal tab ?
= :;i Ch-u; : "‘@J ap (0 W0 (d)  MNonc of abave
7. Which ooe is valid varisble? | _
; (.) : =% n,) temp {c) - rate of int v (d} All of above
& Whld: thﬁcr should be umd when we want fo store only positive numbers ?
() signed unsigned - (e) short °  (d)  None of aboye
2. Which onc is comect definition to define s}mbcl:c constant FI.AG with valye | 7
{d} None of above

Progrant

1.
Ans ¢

.o meﬁlelm-mgcmm.hrsaﬂdas :
‘(a) Sowumce file  b) Header file (¢) Object file - (d? Executable file
HCcEa. " languzge. : :
" () Highlevl b)) Middelewel (0] Machinclevel  y(d)  Low level
2. Which of the following is @ correct satement 3 L.
{a) Variable nsme must start with undefscore - e
" (b) Varisble name must have digit 7
[cj Varisble name must have white space character =y
o) Keyword camnot be 2 varisble name. 5
B.Arkﬁamunﬂama.b.wes_‘__efmmw" :
- (a) 1 byes “(b) dbytes {c) 8 bytes (d) 16 bytes
&-]_nr.‘fmgmgcnwﬁablcmnm'mﬁm : : it ] ; 4.
* _(a)  Special character except audcrscure ¥ (b) -~ Number 2
Jo) - Bobakb @ Alpbaber ; >
Rt kedin B ' : 5.
o (a) save memory  (b) fast exceution ¢y’ Both a and b (d) None of aboye =
,,______:{ g _:-ANSWFJB:
s "@.ﬂ, ?4: l;) 3@ .4 @ 5 @ 6. (b 7. (d) 7.
Um0 LG 1@ 13 4 () >
15, (0 e R : ;
——

[51] s

FLONG QUESTION ANSWERS

am. for Problem Solving

What do you uiean by constants in C language? Explain types of constants in detail

Consfant is something whose valie does nol change throughout the program. C language supports following
types of constants,
¢  Numeric Constants _

= Integer constant cxamples

-+ 15
- -345
=> Real constant exampler
=¥ 0004 -
— .45
> 54534

-&  Non-numeric Constants
Character constants arc single charmcter and enclosed

[n single ciums. Examples

=

- ‘B’
— n°
= 5

String constand is a sequence of characters which are
enclosed in double quotes. Examples

- “Computer”™

- “Programming™

- =2

U

: SHORT QUESTIONS : - 3

What are keywords? =
Keywords are reserved words in‘a programming language. Meaning of keywords is fixed and can not be

changed by the programmer. i
Why comments are osed In 2 program?

Comments are used in a program to improve readability of a program. The comment can be written bctwum
/* and 4/ ]

What are qualifiers la ‘C'?
Qualifiers are words which are written before basic data types in "C’ to change the range of values supporied

by basic duta types, Qualifiers in ‘C" mre : signed, unsigned, short acd long.

‘C* Is which type of language?

‘C’ is middle level language; becausc it has essembly level as well as high level language features.
What s the extension of ‘C" program? -
Extension of 'C’ program is .©

What are enumerations?

They e a [ist of named infeger-valued constants.

Example: enum color {black, orange. vellow, green, blue, violet}:
The enum actually declares o type, and therefore can be type checked.

Is it possible to have more thun one maln() function in a'C program ?
No, The function main() can sppear only ooce. The program exceution starts from main function.
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’\ Module-4 T Al

1 4 = 29

i ; i = 2

B - 4 = 100

i o |
Operators i |

{11
:i ©° Explaastion : First three operations are obvious. The divie operati
: e ; . The division jves tf
un_abks x and y are integer vaniables, when we use / -.r.-i'ixn?::-‘rJ ‘:LE’IJ-"!S ol will b s i
— While, % operator produces the remainder afler division 'ofg’:; ;y?c: i

s <an

4 41 INTRODUCTION :
5 . - - Operators help in doing various operations. ‘" language supporis rich set of operators. The operato
be divided into different categories as shown below. Following pro b oy
»  Acthmetip operators «  Relational operaiors - el e et data from user using scanf() fumction.
e Logical opsrators e  Assignment operstors Program :
« - Increment and Decrement operalors . Conditional operators ' _.
i ; ilhustartin f : 5
«  Bitwise operarors +  Onher special operators * ?rog:rzm = g use of arithmetic ors. This S '
The operators are used inside e€X] i FExpression is a f Jla having one of more qpcrands and may from keyboard ¥/ pat ToZram scaafl) function 1o get the numbers
gl Theropcnmd can be a variable, constant ora name of a function. For example, fiosioda <stdio.b>
following is an expression involving Wu operands a and b with *+ operator.
. a + b nlin(’
4.1 ARITHMETIC OPERATORS : {
d Arithmetic Dperaios are used o perform arithmetic operations. ‘C” language suppons follawing anthmetic int x,y:
i ; printf(*Enter the val
[_Opcrnor name Menaning % - uas of x and y\n"') :
+ Add acanf ("%d%d”, Ex,&Y) ;
= G printf(™%d + Sd = 3d\n",x,y x4y);
= - Multiply L printf(™¥d - id = 3d\n", %, ¥, %-Y) ;
- — rintf(%d ¢ ' ;
. % Modulo division (Remainder afler division) e ( 8d = %d\n",x,y,x%y);
The “C* language does not provide the aperator for exponeatiation. = and — operalors can be used as unary printf(*8d [/ ¥ = %d\n",x,y,x/y);
d with any fype of numeric operands. printf(™td %% 8d = %d\n",x,v,x%y);
! ' »

operator all arithmetic operators can be usc
used with integer data type only.
behave with different data type, particularly the use - }

operator also. Except %%
while % opersior can oaly be
program will clarify how arithmetic operators

Following
of / and % operaior.
Output : |
m‘m?;{ ::-r‘ﬂ:rmic operalors. The numbers x and y are initialized 1n the program Ent'.ar the values of x and y
#inciude <stdic. h> | &5
main() | =25 +.3 = -22
| { : =
J - int x=25: i 3 5 gy 8
| int y=4; : . ESR 3. = <75
| prints("td + %d = %d\n",x,y,xty); =25 ./ 3 = -8
printf(~8d - &ds = &d\n".x,y.%x-¥); ~25
I printf(“8d * ¥ = #d\n7,x,y.x'y); [ 3= -1
printf("td / &d = #d\n”. x,y,%/¥): Look ] . . 2 .
peinte(*sd 3% 8 = sd\n",x,y,xby): R y:‘jlﬂ :isiklme of ontput. Run the program again and try giving positive value of x and negative value
check the output. J : ‘
Followi s ; '
ollowing program explains floating-point arithmetic,

p
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‘ I : Lt ___--‘—'--_-,‘-----'_-»--'—--I-.~
..I.. 'W s, | :
| ¢ Wite 8 progrm convert Fahrenheit tempermture fo centigrade.
F'ij uplln: flosting-point arithmetic. The formula is © = m"(r»._’:n»
: "?&mﬂmﬂmmmmmuﬁnmﬂ:m X
| Becguse in integer writhmetic 59 =0 _ ._ _
T mﬁcwmelmswrw: should write the fumhuc?i‘lif-ﬁ)l?oo;“’
o= 508 * (£32) or ¢ ~SUNOYEI) o that integer gets upgraded
finclude <stdio.h>
#includa <conio.h> -
rhes
|~ float fanr,cent; .
ma‘); 3 : . ) e -, L -
print£{"Give the value . of tezparature in rn!frfnhdt\n- ')
 scanf (8¢~ ,&fahs) e
_cant = 5*(fahr-32)/9; 4
printf("Fahranheit tesperature = A€\n”, £abx) ;
A 'pdntt{'mug:ﬁ temperature = &f\n",cent);
' ] X : ». - » - - _-J
- ‘ .

{EosRe Rl

* | Give -the vslue of tempara
- 100 . ; ' b

Fahrenhit tesperature = 100,000000

ture in fahranhit

Centigrade tempersture = 37.777779

E Program : |— : :
| Wiz 2 program 1o find sum and average of 4 intoger mumbers */

finclude <conio.n> . -
R .
B

int nl._,nﬂ,ﬂ,n(:.

int sum =0;

. float " avg=0; -

clrecr(}: 4 5 ;
printf("Give four integer numbersin”);.
scanf(“4dededsd”, inl, n2, k3, end); .
sum = nl+nZ4nd+nd; i

avg = won/4.0; /* See 4.0 is used and not 4. We can not writé
avg=sua/4 because mum and 4 are integers. So dnswer will b

Al

truncated, which will be wreng #/

program. for P
F'-—-'-'-.-'--___

43

44

rohlem Solving e
. [35] AP

printf ("Sum of 44 4q §d &g
Pdnf,fr‘.weraqe of %d 44 LT |

r:%d\n",nl,nz.nl,nl,cm‘l H
td  =%f\n",n1,n2 (03, nd, avyg) ;

Give four intsger numbars

=234
gm of 1 2 3 4 = 1p
Avarags of 1 2 3 4 = 2.500000

The presedence of anithmetic operators is
# [/ % first prionty
+ —second priority
If in an “mfiﬂm Fhu aperators baving same priority occur, then the evaluation is from Jeft to right. Sub
expressions written in brackets are evaluated Frst.
RELATIONAL OPERATORS :

Relational operstors are used to compare variables or constants. In programming, relational operators are
used to compare whether some variable valus is h]glcr_ equal or lower with other variable. 'C’ [mguagc
provides following relational operators.

Operator same Meaning
— Equals
1 Not Equal to
Less than
Grester than
<= Less than or equal’to
>= Greater than or equal to

Relational operalors can be used in an expression. The operands of reletional operators can be constants,
variables or cxpressions. The relational expression will have value either True (1) or False (0). Following
are some examples of use of relational operators. For example, if a=2, b =3 and ¢=5 then,

a < b - (true)
5 3 (truc)
4 < 8 {Tme]‘
a >5 (false)
b< (atc) {true) .

LOGICAL OPERATORS :

Sometimes in progrmming, we need fo take cerimin action if some conditions ere true or false, Logical
Operators help us 1o combine more than one condition, and based on the outcome certain steps arc taken
*C' language supports following logicel operatars, ;

Operater name Meaning
18 Logical AND
|| ' Logical OR
! Logical NOT (Negetion)
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Program. for Problem Solving : [56] P & -
; ) intf (“a= %d\n” > >
. - {han one lapul npcﬂwl'. I more pr T
) {§ g0 unAry operator. In an cxpression, We can use more S ; :
Lﬂ:ﬂfn:?:unm is used, | QNOT) is cvaluated first, then && (AND) and thea || (OR): We can use a -= 5 Ty B (5 ey,
pumltu& 1o change the order of cvaluation. _ printf("as  \d\n”,a);
For exarmple, if we have a=2, b=3 and =5 then, o v=5; Aras oo b
‘ Expression Value | _-_m__________—_. printf(“a= d\n”, a);
: =5 - -
ach &k _o==5 e both capression are tue - ————— | & ‘/u ‘/ - : /5 a)
v (5>3) false 353 is tme. & negation of true s false _ printf(“a= %d\n”,a);
;-c b |l c»10 true a<b is true which makes the ession true a %= 5:; =y o
(o> a)es{ cl=5) lfnbe ¢ =5, 50 second copdition false -~ — ————— printf(*a= %d\n”,a);
(b<a| [b>s) &6 (0==5) |tme - | Both b capression aecfroe ] }
< ¥ Ontput :
45 ASSIGNMENT OPERATORS = . | .. L
We have already used the assigoment operstor = in previous programs. ‘C" language supporls = assignment 3
" operutor. It is used to assign a value 10 2 variable. The syntax is . Lo
varisblenama = expression; . ' T ‘ =,
: 1 3 arithmetic
cxpressio ‘constant, variable name or an valid expression. In an expression involvisg arit .
mnp:rmas. a;;‘nﬁzpanmtﬂas the Ic:n p-:wdc‘;m ie +-%/and % will be given mare priority. a= 20
*C' language also supports the use of shorthand notation also, For example, the statement a=n+5 can be a= 4
< b tion. can be used for amy statement whose = 4

wrinmuina:honhmdnom_iuuunwim.shmhmdnnn
form is : el :

e . 46 INCREMENT AND DECREMENT OPERATORS :

operator _expression;
: ; : Sometimes we need to increase or decrease a variable by one. We can do Ing assi
. : - that by using assignment opers
varpame operator= .xguniun: : E =, -For example, the statement 8 = a +1 increments the value of vm'nblch:. same?:w m:n;awm:;;
Use of shorthand potation ' makes your sptement cancise and progran: writing becomes faster particularly . g= g-1 decrements the value of variable a g .
: : “C* language ‘provides special operdlors ++ (increment operator) and — (decrement operator) for doing. thi

nto

when the variable nemes are long in size. -
3 Awnigument operator Shorthand These operators are unary i. it requires only one operand. The operand can be writien before or after
Ipers? : Ih.: operator. If ais a variable, then ++a is called prefix increment while g+ is called postfix increment.
fav= s +5; a. +7¥5; y : Similarly, —a is called prefix decrement while #— is called postfix decrement.
a = a-5; a -=5; ."? Lh_e_+4 or — operator is used in an expression ér assignment, then prefix potation and postiix notation
s = at5; a *=5; give dlff!TL‘nl values. One should use prefix or postfix nolation carefully in an assignment wi:(pmsim involving
= & = af5; a_ /=5; ! . other varisbles. 4
_a = a85; (sssuning a es integer) a Wm=5; l Program : ||
Program ¢ |— . . - — /* Progmm showing usc of increment ++ snd decrement — operatars %/
/* Progmm explining skort baod notations */ #include <stdio.h>
finclude <stdio.h> - : _ - fincluds <conio.h>
#include <conio.h> paa )
pain() - ' {
TV - int =x=10;
int a; int Y:
clrescr(); : bty int gm=0;
priotf(*Give tha value of a\n"); - elracx();
scnn.ﬂ"td";il: :.. e . . x++; /% x dinoremsnted using postfiz notation x=11%/
a += 5 /% a= a 45 ) : #+x; /* x incremented using prefix notation x=12%/
- e, B i
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Program : [~ ——— e
y = Hx; /* = inexﬂnt.d first and then uuig‘n'_dl T > ﬂ-ﬁll—e 8 program 10 find maximum and minimum af tw,
to y. y13 =13 ¢ ‘pinclude <stdio.h> .2 %0 numbers using temary ? operator ¢/
E p::i.ntf(‘?lln. of x=%d y=1d md z=bd\n" ,errf}; ) #include <conio.,h>
g= y--;/* y assigned to s first and them decremente main()
' {
gn13 Y =12%/
"X, Y2) ) int =z=,y.max min;
wlntf-{“Valua of x=%d y=id and z=td\n" XY clrser() ;
} printf("Give two integer numbars\n-);
. scanf (“%d%d”, &x, &y) ;
.l:. Salue of x=13' y=l3 and x=0 max' = (©y) ? X y; /* 1y is ‘a loglcal eiprassica +/
| _ . o ..FH min = (x<y) ? = y; /* x<y is a logical exprassion */
value of x=13 y=12 printf("maxizmun of %d and %d iz = Ad\n",x,y,max);
E“m fom e printf("minimum of %d mnd &d iz = 3d\n” ,x,y,min) ;
} :
“|int x = 10; L
void main() Output ;| :
{ 3 Give two integar numbers
it x = 15,3 ok
PR & . /
= : . paximm of 3 and 6 iz = §
¢ K minimum of 3 and 6 is = 3
printf(*td %7, +ty, xH);
) W . 48 BITWISE DPERATUR.S
In & A2 i : T WctnowM1maﬂy,thcdamlsmprcscnwdmbm0andl ‘C' language supports some operstors which
PrOgram, - - - — = -can perform at the bit level. These type of operations arc normally done in. assembly or machine
Statement Effect - et L i ol level programming. But, ‘C’ I..nguage supports bit level manipulation also, that is why ‘C’ language is also
= _ - known as middle-level programming language.
mx = "-_'r ] = (| ——] Following table shows bit-wise operat. ~ with their meaning.
it X = 15.¥; x=15 (local value in ':'“mo} y —randmn valuc - — - Operator name Meaning
i ' Dy =t yoI5 ad x=16 — 5 Bit-wise AND
E | print%d m 4y, x4+); | y incremented first 5o( y=16) 7. pnmed first & then incremented « | | Bit-wise OR
- " ' ~_ Bit-wise Exclusive OR (XOR)
So, oatput ' “ 7 << © LeRt Suif
i 16 !6 : TR Right Shift
] - - 0
B ' 4.7 CONDITIONAL orzlmon (TERNARY anmmm : > Bit-wise I's complement
1 2 One requires 2 B mm)mmmmu
‘C‘ Inmc pnmdu ? operator 25 & conditional operator. It is elso impwn 35’ a ternary operator It an ,,Chm:““ Teauiey 1 t”"‘“_‘ bit) of B eSS =
R M umbered as follows. . :
© expil ? up:z sq:;, e s
A 3 2 1 0
MuplulbﬁdmhMmmm&mUEmFAlSE cxpdandﬂprhrccxpfcsﬂﬂ” t . =
cxprl is evaluated first, and depeoding on'its value TRUE or FALSE, c:tbcrupﬂorcxpr?sucvahlﬂmd "lﬁlbi' : : :
If exprl is TRUE, then expr? is executed, otherwise expr3 is executed. Is M integer : il
ERGE 0 e, T 6 S 8 a2

Actually, usc of terngry operator is an elternative usc of if.else statement, which we will study later
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“The bit numbering is from right to left. _
Fnﬂawmnbhm“‘h‘m&'“'ﬂ operstions.
Bitt | Bi2 | Bit1 " Bi2

Bitl Bit2 Bitl & BH =

B 0 - 0 0 ; 0 - :

| 0 1 0 1 _ :

% 1 0 - 0 1 — 0
T 1 1 1

Iramwlu:hndwiﬁnamlc. .
' char a-lS:: ey . ¢

_char y-i:

char &
xwmuwumhdhmshtmm OOUOIlll

00

y will e represented in memory as bit sequeoce 000010
ll:ollnwlla.gﬁgm:u]lla!:mhnvlrlotrsoupcrlﬂonaouxandy‘I'hsmrml»:uw-n'rtcnml:rrsncktlsmn:li:e:deq:..m]

x ~ns) 00001111 x . (19 IOOOOllll
y @® .00001000 . . ¥ ® 00001000
=&y (8) 00001000 " =y (19), 00001111
x (5 00001111 y . (® 00001000

uoootou'u- : =~y 245 11110111

3. .®-

z=xy() 00000111

'ﬂt«mﬁ»wﬂnnwbmﬂ!htlsiuleﬂmdnghtd:rub&mmpocuwtyAﬂeﬂ.hc«
m»wmwm:rum :
_Enn:pkaf-:d

x-g«l
mﬂnhﬂﬂnhlnfymktnldd:.mdﬂkuumdﬁmnghlnde

-+

y 8 00001000
2=y<<1(16) 00010000+ inserted

So, mmmtmkhﬁlhﬁbymwmﬂﬁuumcmba 2.1f
o b . p. by we left shift it by 2 bits, the

Example of >>
z=y>> 3 -
wiﬂdnﬂ:ﬁchtofop:ndyby2lmmmudsnshtude mﬂOlsmscﬂed&umlcﬂsldc. '
¥y ® 00001000 '
Z=y>>2(2) 60000010
Hm.th;.mmbcmmdifthe

brz We shifted 2 bits towards right 50 y divid
ed by 4
operand is ol cven number: ghz ! &

Progf

roblem Solving
am. for | Iving (61]

L= AP

Program
/* Write & program to multiply and divide the FIVED number by 2
jinclude <stdio.h>
ginclude <conio.h>
main ()
[
int x;
int mmil,div;
~ clrsex();

using bit-wise operators << and >~ *

printf ("Give one inteager number\n”) ;
gcanf ("%d", &x} ;

mil = X << 1; /* left shift #/

div. = x > 1; /* right shift #/
printf ("multiplication of %d by 2

= 4d\n”,x,mul};
printf (“division of %d by 2 =

¥d\n", x,div);
P
giva one Iinteger number

5

poltiplication of 5 by 2 = 10
division of 5 by 2 = 2

:

B

Qutput-2 d
Giva ocna integer number

= >

multiplication of 8 by 2 = 16
division of B by 2 =

Explanation :

 In the first output, input is number $ (odd number), so division operation output is truncated, while in second
output, input is number 8(even number), so division operation produces correct answer 4.

49 OTHER SPECIAL OPERATORS :

~ 'C’ language provides other special operators. They are: comma opefator, sizeof cpeutor, amow (=) operiar,
_dot () operator , * operator and & operator. The amrow (=) operator snd dot () operator are member
sclection operstors used with a data structure called as strocture, while * operator and & operator are pormally
used with pointer data type. We will see more detail about these 4 operators i detail in later chaplers.
Comma operator

(1) Comma operator is-used to combine multiple statements. It is used (0 sep:u-a.te mulllp!c expressions. It
has the Jowest precedence. It is mainly used in for loop. We will study for loop in later chapters.

The expressions which are separsted by comma opesator are evaluatad from left to. fight ie. associativity
of comma’ pperator is from left to right.
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) Operators
For mmp!e. the following Sutement Assaciativity
(x=5, x+5); Left 1 right |
L3 R F ft to ri
is cquivalent 1o the statement sequence =75 Right 1o Icft
S O - B Let 1o rgpn_|
! " x = x +5; —
Program 5
/* Program demonstrating comma operator () )
- . B> L
, #include <stdio o | _ ——— | TR rigm
I'. y m# <conio. } ._..L-——-— —_— - "lLefiitc right
I i wainl) . : . L —_— . | Lefito ng&[
kot ?: -
4 1 . = Lef to right
i . = == § m = = =
int x,x; s = X< ales Right to lef
clrscr() ; s : 5 Left 10 right
g = (xS x45) ; /* comma oparator hare */ . From the associativity table, it is clear that unary toes Tike (+, - & o .
' : L. y sssociativity. Similarly, the assignment operators mchop: (-‘-= L » ! ..sm:nF, ! etc) have right to ieft
printf(“Value ofz= id\n .l) i I o following cxampln : y U=, b=, =, 1= e1c) have right to left assaciativity.
} ] Assume ag=6, b=4 and c=9
- - For the statement, = = b-g ®p;
Outpet> ' ' . Will be cvaluated as z = 4 — 9 % 6 = 4 — 54 = _5q,
valve of = 10 - In the sbove expression — and * are two operators. The * operator bas higher precedence than r
> : ‘ . so ¢ * 8 will be evaluated first, then + will be e\mlua.:cd“ = 3 Jer prececence =Gl
' ‘ d i sory. Tt s an : opeTalor fbg xpressica.
Mw;ﬁ?nﬁﬁ out the storage requirement of an operand to, memory. 1L is an unary OpCaios, 53446 /4 will be evaluated us 3 *4 first, then 6/4,then - operation and at last + operation a5 sbown
The -il & 3 53 * 1 + 64
For example, {
. mizecf{flost) returns the wvalue 4 5 —12 +2 64
sizeoflint) retums the value 2 J
The statement sequence, ; =12 + 1
char ¢ L ! B
mizeof {e);: , ! ~7 -+l
will rctum the vatue |, because ¢ is character type verisble, and character requircs one byte of storsge ¢ 2
: - -5
4.10 PRECED D ASSOCIATIVITY - . 2 ’
ki) OEIOFERATORS : " o an Expression, we can use the parenthesis to change the order of evaluation of sub expressions. For
When iftnetc cxpresions atc valsted, he eosweof thal capresion depends on the value of operinds, | then 5 5 oty opyee e oy 6.~ (4 43) the orde of evauation will be fict (3 +6), then (4 43,
the operators used and also on the : . iativity of the i Wtk s resull o y the — operation will he done. So. the answer will be 29.
seen what we mezn bym of the operators, m we studied arithmetic and other apcl‘a‘lms. In 41 SOLVED PROGRAMMING EXAMPLES : 3

'C’, the operators having the same precedence are evalusted from [eft 1o 1 ight to left di
upon the fevel at which these opermtors belong. * ﬂgh.l'or"mwe £

For erithmetic operetors, [**Wite a program 10 exchange two variables. */
Operators | Precedence Associativity finclude <atdio.h>
Yl first priosity Left 10 right fncluda <conio.h>
+ - second prionity Left o right ' voild main{)

Precedence and associativity of all operators is shown in following table, !
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int =x,y,temp;
clzser()

printf("Bafora exchangs X =4d and y =¥d\n",x.¥);

tomp =X
LT S

y. = tazp;

printf (“After exchange

x =td and y =td\n", =¥}’

-

int x.¥;
clrser();
x=5; - !

y=3;
;mtﬂ‘kzo:- exchange x =id ln.d y =kd\n" ,x,y]:

exchange x =td and y =kd\n",x,¥);

. printf(“After
¥ 1 y

||

‘exchange x =5 end y =3
exchange x =3 and y =5

| |

‘Olqut:.!'

Before
| After
Program :

[
P%ﬂ:cmmhnlnddem,pmmﬂamdiamﬂlmg&urmﬁcoﬂmgmlmdmdm

' b Ama = | % Perimeter = 2*1 + 2%

Diagonal Length = sqn(i®] +b*b) */
finciude <stdic.h>
finclode <conio.h>

-

| #incivde <matn.b>

e

program. for Problem Soly ing
‘_'___-_-_-__—__

2“““—“-—~—_£;________

—‘—'---_..._,____________
T ———

void main()

{
int 1,b:
int nmrea,
float d;
clrscx ()} ;
printf (“Give length ang width of
acanf ("%d8d",£1,2b) ;
area = 1*h;
perl = 2%1 4 D2y,
d = agrt(l*l + beb);

/* find

printf(TAraa =
peri,d);

peri;

ractangle\n~) ;

nuber in brackets ¢/
= %d Diagonal Length =

Squara root of
%¥d Parimataer

Sf\n" ,erea,

Qutpuf :
Give length and width of ractangle

315
Area =

5.830952

15 Perimeter = 16 Diagonal Langth =

T

* Write 2 program to evaluate the palynomial 3x3 - 4x +9 =

#includa <atdio.h>
finclude <conio.h>
dinclude <math.h>
vold main()
{
flocat x, ans=0;

clrscr();

én‘.nt.f(“(;iv- value of =x\n"):

gcanf (“"§£", &x) ;

ans = ags + 3 * xtx*x;
any = ana - 4*x;
ans = anu +9;
printf (“valuve of polynomtal is ‘= $6.2f\n%ans);

LA
Ultpu( . e [
|
- Give valy of =X .
. {
-‘ﬁ'-g-i“‘:i ! Jrncr:!t“ ia o Q.Iec J
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“Ap
@ °
© %
@ ‘Nope of abaye

(d) None of sboy

) None of abov

~(d)* None of above
@ Nueqf'muh'

(d) None of abowe .

I .
Wr_ﬁob em Solv:ng_____—_[-éjl y e
: ANSWERS ¢

tl'(di‘ S @ 6 @ 1 ®
L6 1n e 13. (@) 14, (8

1 @ O o
5 ® 9. (b) 1e. (g)
15 ® 16. (e).
. LONG QUESTION ANSWERS
. -L’-“’ the categorles (various types) of operators in 'C' langunge. A
+C! language supports rich set of operattors. The operators can be divided imto differeat categoriea a3

shown below,
«  Arithmetic operators

+-*% = >
«  Relafionsl operators :
= =(equality) != < > <= >=
«  Logical operators _ 5 G
&&(Logical AND) | | (Logical OR) !(Logical NOT)
. Assignment operators
~ .= (sssigoment)
. Increment and Decrement operstors
i ++ (increment) — (decrement)
. Condifioral operstors (Terery operator)
i * .
:x;-xl‘?mwz :expr3; ' ’ g
“ where exprl is & logical expression, logical expression can be TRUE or FALSE. expr2 and exped
are cxpressions, exprl is cvaluated first, and depending on its value TRUE or FALSE, cither expr2
"o expr3 is evaluated. If exprl is TRUE, then cxpr2 is exccuted, ofberwise exprd is exccuted.
«  Bitwisc operators L :
& [ifSNC 3% - T
+  Other special operators
, (vomma) . (dot)

* (indirection) & (eddress of)

2. What is ‘conditionsl operator? Write a small program using conditional operator.

Ans. : Conditional operators is glso known as temary operstor ?
For example, the statenent, i
% exprl ? expr? expr3; - _ = _fFALsa . e o wﬂ m.'
i i jon can be TRUE ot “exp
:;lxla:pﬁ gle?'zlh:m mﬂp:m its value 'I‘RLTB of FfﬂLSE. cither expr2 or expr3 .
is evaluated. If exprl is TRUE, then expr2 is exccuted, otherwise exprd lf executed.
Following program finds maximum of two oumbers using ? cperator -
#includs <stdio.b> 4
main{) ) :
g :
ink  x,y,max;
clrscr(); - i
printf(YGive two integer nunbezs\n") ;

F( udbd”, 63, 47) 7
:::ni tog) 72 %3 Yi J/* =y 4is & lcgical expressiom */

printf("oixisum of sd and %d is = %d\n¥,x,7,m5X);
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- :
- e ' AP sram. for Problem Solving :
L Program. for Problem Solving - [63] e e (69
' P ' y fon and .
i it type conversion with example, 5, How type convers YPE casting are differ, {9
i implicit converston end exp : : E ealori s pi ; I ent]
| o3 .Wflul s type M‘“‘i““j ?_E‘P""'. : qrm of aperands, 'C’ bnguage opplies the type conversiog > Ty conversion nf m‘:.nm.m while type casting is explicitly specified by oron . 5
! “Mmmwmﬂﬂm ovl)'aﬁnq)umundﬂm'ﬁd“‘{ .Izl:!m' : th:T lzhpemuf casting Syntax is : (typename) expression; 4P EEE D) programmer in the program. 1
| ~ rules to cvaluate nn ; sded to the: higher type And aen thy

% ey type, then the operand with  lower ype 8 upgr ¢, What are header fiies?

i - . : i u[um.lﬁ?- . v s ol
. opention is pﬂ.&m,a_ so, type coaversion. is implicit i.c & : o The files mcIudlcd at the beginning of 3 Program and having an extengion i i
' Fox cxampke, e . are included using preprocessor directive inchude, Por exafr;.’:" rd ;..m .I:_-:- called header files. The
: ] 1PiE, #Inciude <stdip >
i int a,b; 7. What are macros?
% fleat ‘¢c; i = Macros are a}:brevialinns .fm lcn.g!hj.r end frequently used statements When a macro is called the entir
& code is substituted by a single line though the macrp definition is of 19‘;‘-*.;‘ ilntl'l < e T
\ 2 ' : g, What is & preprocessor? -
\ =y (Y . a 1] " lor whiy
' X \ = Itis normally  part of the compiler which preprocesses the source code using ifs directives called as preprocessor

B | irectives. In ‘C" language preprocessor directiy g _
b = 8 * # [10; ; 2 directives. EU3gE preprocessor directives beginl with symbol #.
| - e st s float type. Then : ;
.\, hhmg@h.%mmmﬂnﬂw;ﬂ;;w:cm oat type
410 will evabuaied, 10 will bo upgraded to 10,0 becausc ‘d" is double. e
' Eplcttype canversicn i lso kaoyn 1 type casting, Type castin i expicty speciied by the progmimiaes
i fic g - |
. Explicit type convensioe is specified in following form:
rxuqhmlo}muwmwﬂmlon
4.  Bxphin operator precedence and sssoclativity.
-ﬂ:'mwwmmwemofmmwmmvalmofapmdx,
5 -ﬁﬂwhimdmdtbomﬁepndmwmdmhﬁﬁryoflbupmmm
* Procedsnce tells which operator has higher priority than other. For example, * / %  operators have
higher precdence thn + - operaiors. !
 While associzfivity tells in an expression if the operators haviog same priority occurs then which operator
‘be cvaluated first? Some operatass have [ to right associativity while some have right to left associativity.
Following table shows partial table for associativity. The shorlcut operators have right to IRt asgociativity.

IRVE" ; Left to right
= 4= %o = Gm A | <c= >>= | Right to Lot

. 158 : BHORT QUESTIONS :

: ‘Immﬁmﬂewwﬂm remainder after division?
Q”mmmkmwd«kw

2 ..5'-"--

3 Wlﬁ_mb‘m“num:ynpmﬂmthﬁom.um?

! = 7 s femary opétator. The other mame of teruary operstor is conditional operator,
; s M. Whsi is the wse of sizeof operator?

‘= The sizeof operator is used to find the storage requirements of : y
*, i bytes. Its syntax is: sizeof{operand) g & operend 1 memory. It retumy the siz
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The individual elements of an
concept and helps the programme

. The ammrayname is the
] symbols represents the

“ an army. It defines 10 integer "

pt starts from 0. So, for above
n ’[51' nl‘l‘ 'ﬂ[ﬂr n[S] and 3[9],

SO Figire 8.1
‘we bave 10 different variables, af0] to af9). Index value goes from 0 t0 %
a[8] has value 6, while clement a[0] has value 12, [n af5], 5 is the inde
2d in any expression, just like & normal variable is uscd.
10 d integer pumbers from keyboard and stores in array a.

in a[1] and 10th number in af9]. Similry
from a[0] to a[9],

1 .
Pl [71]
e ———
/¢ Writc & Program 10 get n numbers and finq OUt sum and ayersge of
€ of numbers */

n - y

a2 s3] A3 a(7) s8] ald] )
[s]=]2]»]e 6] 8]e [6] —
TF 2 O R T s |

cam. for Problem Solying

AP

’j,nclud' <conio. h>
main ()

int a[l0]; /* array of size 19 defined */
int, i,n;
f£loat avg,sum =0;  /* sum initia]lizeq to 0 #/
clrscr(); '
p:intf(“ci"“ value of n (not more than Io]\nn).
scanf ("%d”,&n); /* actual 2rray size in n #/
for (i=0;4i<n;i++)
{
printf ("Give number\n”);
scanf (“%d”,sa[i]);
/* store array elements in array a */
sum = sum + a[i];
1 /* go on adding array element to sum */

_avg = sum/n; /* sum over. Calculate averaga */
printf (“Arzay elnts'u:e :\n”) ;
for (i=0; i<n;i++) /* print array elements */
printf (“$4d”,a[i]) ;
printf(“\nSum = %¥f Average = %6.2f\n”, sum,avg):
/* print answer */

' Give value of n (not more than 10)
n -
Give number 12
‘Give number 15
Give number 20
Give number 18
~ Array elements are : >

12 15 20 18
Sum = £5.000000 Average = 16.25 .

o tion :

Program, we have declared an array
Verage, we necd to sum all numbers. S0,
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of size 10, It means we can store only 10 integer nembers. For
sum variablc Is [nitialized to zero. In for loop 1 variable
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AP

mgy elements are
2 s 78 -

and minimum values respectively. The input data is
3 max and min are initialized as the first value of armay

- ‘min = a[0];
n the for loop, which is written as below,
for (i=1; i<n;i++) :

i : i E
if (max < afi]) ) g
max = afi];
if (min > ai])
* min = afif;

i .
from index value 1 to n-1, each number is compared with max and min, if the current maximum or
im is found, it is stored in corresponding max or min variable. So, max and min variable will always hold

aximum and current minimum number found so far. When the for loop is over, the required answer
in max and min variables, which are printed. d

rogram to find number of odd and ew.en numbers from given n numbers.*/

~ <stdio.h>

Y
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5 AP o aram. for Problem Solving .
—_— ~™  Explanation :
B - 5 S H 1 e
1 * Hm_ we require 1o maintain (wo counlers
y ' r ~ statement declares and inttializes (he co;mtc; l"“,ﬂ:"fzr odd numbers and other for cven numbers. Following
e 3« j - S aa int odd=0,even=0; e
| a for | the numbers are
SR L In for l00p. 132 ’ﬁd-mdchcckedfnruddwm“ :
3 ﬂ}" T by Wﬂdmg counter is mcremented, The statements by using % (modulo division) operator, and
7R - i  for (i=0; i<n;i++)
2 printf(“$4d”,afi]) ;
] . y
" '] = ! B’intﬂ“\mx oL O‘Dps = %d EVENS = %d\n", 0dd, even) ;
prints the original list and the odd, even counts. 1 2
/* Write a program which declares amay of 10 integers, enter the data and Il the elements which
cven. Also find the maximum number from the even numbers,*/ AL o =
| finclude <stdio.h>
| “main()
4 1 (B
f int a[10]; -/* array of size 10 defined */
A _ dnt i,n;
B - int sum=0,max=0; /* initialize counts */
f_ printf ("How many numbers?\n”); : =
! scanf ("%d”, &n); /* actual array size in n */
R _ I for (i=0;i<n;itt) '
L:L : ] - : {
Gf) = T O T AR printf(“"Give number\n”);
"._,J. L : gl scanf (“$d”,sa[i]);
e . 1B | . if (a[i] %2 = 0)
BERtR ' | ik {
e e 11, sum = sum + afi];
a4 ek o if (max < a[i])
gt 2h A max = afi];
wr ) - ._": i .
T 4 i | 1 }
— - }
by printf("Sum of even numbers = %d and maximum = %d”,
s sum, max) ;- -
!
g
o iy
= y numbers? 8 :
§ r'l_l.""l Y 2
b= 4
v T 5
ZAl 6
Bl 8
e 7
I 12
56 .
e — even numbers = 88 and maximum = 56 5
b -
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—3 Mmblem Solving (B e
——..““‘_ : - —_— .
— ::,:;: a program which finds maximum of N numbers. and also finds how many imes maximum is

W <stdio.h>

main ()

| int a[l100],n,max,i, count;
pmgf{“ﬂon many numbers?”);*

scanf (“%d”, &n);

printf("Enter numbers\n”) ;

for (i=0:1<n;i++)
scanf (“%d”, 6a[i]);

max = a[0];

for (i=1;i<n;i++) ‘
{ )

if (max < afi])
max = afi];

e
count =0;
for (i=0;i<n;it+)
S .
if (max = a[i])
count++;

T ) _
. printf("Maximum = %d and is repeated 3d times\n" max,count);

How many numbers?8

Enter numbers

12

| 34

[ 23

34 )
32l

34

2 _

| Maximum = 34 and is repeated 3 timas

 SORTING THE LIST : |
uppose we want fo arrange the numbers in either ascmdmg or descending order. There are mauy algorithms
available to do the sorting. In this program we will use the simplest algorithm.

gencral lfthmucnnumbmln:hahst,ll'zmyoumqumtomken-lpassw(sumhehsln—l times) and

each tahtscorrcclposmon.llmwnsﬂmtaﬁacverypmunenumbcns
H..dl  the smallest number is pu B

: ‘wmcl position. In each pass this is dore byexchangmgthcm? u . :
et number is above and smaller numbe is below if we are considering ascending order).

n | 'Je Explmncd by t‘o!lomng exmnple assuming =4
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or Problem Solving [79]

‘ AP

) printf ("Give number\n~)
scanf ("3d”,ga[i)),

}

| for(1=0;i<n-1;i++)

{

for (J=i+1;3<n; §44)

{

if
‘:[1]-.» *030) /% exchange two Numbers +/
temp = a[i);
afi] = a(j);
a[j] = temp;
}

}

- printf("Ascending order data ig :\n”)
for (i=0; i<n;it+) /* print from first to last =/
: printf(“%4d” ,a[i]);

pz.intt("‘\nbuccnding order data is \n”) ;

 for (i=m-1; i>=0;i-) /»
 printf("%4d”,a[i]):

i

print from last to first */

o
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: e ' Ap :
h Program. for Problem Solving [80] program: for Eroblem Solying I
IORKAM: . . 1]
.I s . ’ /—T 3, because there are 3 categories, monhg of 28 da AP
y The line 75,30 days &31 days :
' entim day [t8,t0,t1};

Fscending order data is :
6 10 16 20 |
is user defined data type. day values can
: ¥ be t3(for tw
has value 0, 10 has value 1 while 11 has varye 5 " IO cight, (o 1
fod'3 v Wfor three 2ero), t1(for three
L one). Here, 18

.In following program, rp(t8] (which s same
a5 gip(1]) is 8 counter of 30 day months and ;;[T;[?Ir_ is
which

SUR72 S
pescending order ‘data i5
Gt G R -4

lin;nr;cr of 28 day month, grp(t0] (which is same
S3Me as Zrp{2]) is a counter of 31 day months.

hanged by following piece of code.

Explanation & . ' s
In a particu lmpas!i.lhenmbmwhichmomofﬂiﬂﬂ
i€ (a[i]> al3l) | Program :
| /* Write @ program o give month numbers as ;
: a[4] 10 number of days. 1% & Input. Your program should group the month numbers accord
_temp = i ; : mg
F ample, if the month
a(i] = aljl: ] Inzr:xs 9p Sgosis fbe BiplCuce
a[j] = temp; : | then no.of months of 31 day = |
m}me Joop for(i=0;i<n-1;i++) indicates pass number, and in cach pass the numbers are COmPar ed by the no. of months of 30 day =3
Ll
 loop for=Ti<ni - ! B oot s no. of months of 28 day =1/
_ Once we get sorted data (ascending order data) in an array & print from first number {0 ELINE 8 g finclude <stdio.h>
order list as done by following code. finclude <conio.h>
for (i=0; i<miidd) enum day (t8,t0,tl};
p:intﬂ‘{ud".ﬂiﬂ i main ()
cending order list as done by following code ;
int months[] =

1 we print from last number fo first, we gel des
for (i=n-1; i>=0;i--)
priantf("84d”,alil);

{ 31,28,31,30,31,30,31,31,30,31,30,31};

int gzp(]l ={0,0,0}:

5.3 INITIALIZATION OF SINGLE DMSNSI_OE&L ARRAY : :
: When the elements of the amzy are fixed & there is no need 1o take the values from keyboard, we can initialize int a[l12]:

the array in the program itsclf. For example, if yoi want to store number of days in each month from January int i,n;

to December, it can be initialized in the program itself while declaring array in the program. 0

In following program the line of code 3 s

- printf ("Give total number of
0,31,31,30,31,30,31}; r of months n
; (not more than 12)\n");
/* actual array size in n */

" int months[] = { 31,28,31,30,31,3
scanf (“%d”, &n) ;

does that. Here, months(] is 2 single dimensional array. Note that the brackets are not having the size value:
There are total 12 values ini the { }, so the size of the array will be automatically calculated. °
for (i=0;i<n;i++)

© While { 31,2831,30,31,30,31,31,30,31,30.31} is the value of elements of an aray. It means
: {
printf ("Give month number\n”):;

/* input data */

il months[1] = 28 _ :
| - ] scanf (“%d”,&a[i]);
{ j 4 }
| g _ LK for (i=0;i4n;i++)
1 3
_ if (months[a[i]-1] = 28)

months[10] = 30

months[11] = 31.

Same way, iat grpl] ={0,0,0;

is also 4 single dimensionzl amrsy whose valuc of all elements are initialized to zero. The size of this array ¥
- 1B ST grp[t0]++;

grpftB]++;

else if (monthsfa[i]-1] == 30)

B e |

-
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, for Problem Solving [
83]

Hﬂ"v the row-size is 3, so row number spane fro
m )

0.2, while column numper
‘—~—~—\__\_—
COImnn spans from 0 to 11.

_ Row
0 11
| 101
2 2] 4 3 |40 20
I ,bgvc figure, the cell a[i][j], refers 1o the cell in ith -

oW jth column, So, a[0][0]=50,
=20, a[2][0}=01, a[2][2]—40,a{2}[t|]=49 & like that

IVing matrices, we can use two-dimensional array.
e

,{1][0]* 10, a[2)[0] =01, a[1](5] = |3a[l][l]]
uﬂy in solving mathematical pmb]gms invo

b ):,-,-_w.-iteg program to add two given matrices, M
| as well as number of rows are same in both ma;mui: can be added only f number of colurmns are same

For example, if Matrix A[3][3] and matri iti ;
;o&mr -I: [3](3] and matrix B[3](2] then, addition not possible because column values are

finclude <stdio.h>

'g.m'c.‘l.ude <conio.h>

| main()

|

int a[4][4], b[4][4],c[4][4);
/* matrix c stores result i.e c = a +h */

‘int m,n,p,q;

/* m no.of rows in a, n no. of cols in a*/

int i,j; /* p no.of rows in b, g no. of cols in b*/
clrser() ;

printf("Give number of rows in first matrix\n”);
scanf (“%d", &m) ;

printf("Give number of columns in first matrix\n”):
“scanf (“&d”, &n) ; ’

printf("Give number of rows in second matrix\n");
scanf (“%d”, &p) ;

Printf(“"Give number of columns in apcm:d matrix\n”);
 scanf (“%d”,&q) ;

“if( m!=p || n!= q) /* check size match or not */

Printf(“Size do not match. Addition not’ pou:Lblu\n )i
return 0;

}
intf(“Enter matrix A row-wise\n");
or (i=0;i<m;i++) /’t Get first matrix data *!
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size do not

AP

of rows ip Ffirat matriy
of columns jn First mapriy
of rows in 58cond matrjiy

of columns in Sacond matriy

match. Addition net possible

|

et

Gi” number

3

Give number

3

Give number

3

Give number

3

Enter matrix

af0](0]= 1

a[0][1]= 2

a[0j[2]= 3

a[1][0]= 4

afl][1]= 5
6
7
8

a[1][2]=
af2][0]=

| af2](1]=
a[2][2]= 9
Enter matrix
| brojro}= 1

of rows in first utr.i'.x
of columns in first matrix
of rows in secon& matrix
of columns in second matrix

A row-wise

B row-wise
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AP

intf ("Maximom = 34
;"-’ At row = 39 ng column =44 \n~

= m many rows? 3

How many columns? 4
Enter matrix row-wise
‘a[0][0]=
| arol[ii=
a[0] [2]=
|raf01(3]=

/Tax, rowtl, col+l) ;

LS PO e

“a[1][0]=
| arz11=
| ann1r21=
| am3i=

l'\il.nn.u

af2][0)=

| af21111=

| ag2)12]=

| ar21131= :

| Maximum = B at row = 3 and column =2
s}

s omow

ITIALIZATION OF TWO-DIMENSIONAL ARRAY :

he two dimensional array can be inilialized at the time of declaation as in the case of single dimensional array.
the amrzy has m sows and n columns, total clements of an armay are m*n. If less than m*n values are used,
ining values are treated as zero. For cxample,

[31(2] = { 0,0,1,1,2,2);

lizes first row data as {0,0}, sccond row data as {L,1}, third row data as {2,2}.
above initialization is same as

~ int a[3][2] =( 0,0},

{ (1,1},

{2,2}

1

reh : : i e Fo

can have n-dimensional array. If n22, then we call ﬂm'nmy -_.mulud:m_;egsmml& afray.

)pose we want fo store 5 students marks information fnr 2 different exams carried oul in the terr
subjects, this data can be stored by using 3-dimensional amay like,

marks [5] [2] [4] ;

;;__L!!!
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1 . for Prablem Solving
| 88 b ProBCT — 8 [89] o AP
i !
! Program. for Problem Solving (88] <5 PRINTING STRINGS
1 oY = .
‘ s ill be 542°4 = 40. ing can be printed : ;
1 : al cutries in the amay W1 The string printed using printf) functidn wik o _
| where, § mmts‘ 7 exams and 4 subjects. So, 10 s o 10n with %s format specifier, or by using puts() function as shown
1 . The amay will span from marks(0](0](0] 0 marks (4L char name[] = "Sanjay”:
57 NG . f ] for storing data like na s
. lly string is useful for StOTAE 75 2, ; &
v 1 double quotes. Nm‘““, ‘¢’ each string is terming;
IR mm:ﬁgﬁmmmi?ﬁ:::ﬁ ysed to epresrt ing mmory{,;ngf A" or NULL. Bmu:::d.f printf(“$s”, name); ?5
address, city etc. +c*. null character j§ represen - ! E 7 #
by a special character called nuan:Ll;aﬂwk dcclln:.wg :mc size longer than the string required to be stored, 3
this reason, the chamcter 812y g
R \0 : .
M P U T E uts (name) ; :
: o ored is “COMPUTER®, which is having only 8 characters, but actually 9 characters are slored | % P e ¥
\ 1ng st 15 o ' U can e string al a time, while one pri t e ¢ . .
Hmmmmoml. character ot the end. En the primtf{). printfl) can print multiple strings by using %s many fimes 1
: _ |
01; : : For example, |
L chaz nane (201 rers of size 20. We can store any string up to maximum length |5, 8 IR |
) This line declares an array nanic of ciacieR S char name[] = "Sanjay”;

is basically an ammay of characters, 50 We can initialize the string by using the method of initializing the ity AR
mg IS 3 2 '
f:;f dimeasional array as shown below. : : e
: 14 anr IKI' ‘PI" QUI" \TI‘,JEI,I’R o "
char m“ = { \CLT 0" [
printf("§s %s8”, name,s Vi
char naxe[] = “COMPUYER”; ey : arnans
i tically taken.
ing is witten i {lic NULL character is not required, it is automa
When the string is vften in double quotes,
ST puts (name) ;
58 READING STRINGS : 5
When we understood the scanf() statement. it was mentioned that it can also be used ‘to read string from puts (surname) ;
keyboard. The format specificr %s is used to read a string in the characler amay. B 2 erment.
- . printf("%s %s”, name, surname):

.For cxample, ;

‘ prints two strings, while two statements as shown below,
char name[20]: i

puts (name) ;

-

puts (surname) ;

scanf (*§5”, name) ; are required 1o print name and surname using puts().

will read the string in the aay uauie. There is no/need to put & symbol before the name, besause name itsell | Program ; | J

is the sddress of the string pame.

: {* Writc a program (o find length of a given string */
We can also use the function gets() for reading a sking. The airsy aame sheuld be wyitten within brackes B ST g s

For example, : H:nclude <stdio.h>
| char name[20]; . | Haclude <conio.h>
,: main()
Hi ; {
gets (naze) ; char str{30]; ./* array of size 30 dafined */

ST

: =03 jali t to zero */
The advantage of gets() is that we can read strings involving blanks, tabs. While the sconf{) mads auly U2* int i;count =0; /* initiaiize GoE

blank or tab chasacter. So, seanfl) i used to read word while gets() can be used read scntunee inveling mart
words. ]

| clrascx():
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Program. for Problem Solving [90] —__ﬁf
. ¢ printf (“Give string \n"): .
. gets (str) ; ' :
for (i=0; str[i] I= HULL,it+)
count++; /* Increment count */
printf('hngth of string &3 = %d\n”,str,count) ; J !
) .
Qutpaot : e
Give atring
vansh
Length of string vansh = 5

" Explanation :

l:_ Progran : | —

The count variabie is initialized to zero. Then in for loop, we go on incrementing the count varigble until the

NULL valae is found.

/* Wrile 2 program that takes a string and displdys cach character in one line with its-ASCII value. */

#include <stdio.h>
finclnde <conie.h> -
main() .
a5 .
char str[30]; /* array of size 30 defined */
int 4;
clrscz();
printf("Give srring \n”);
gets (str) ; :
X for(i=0;i< str[i] != NULL:i+})
printf(“tc\téd\n”,str[i],str[i]);

L

m. for Problem Solving
program. fo ving 1)
: AP

——

/¢ Wnite a program that 1akes a strj erses i
] ng and reverses jt. Display original string as well as reverse string. */
3 B a L) ’ -

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

{
char str[30], rev[30]; /* array of size 30 ey,

int i,j,count=0; /* initialize count to zero */

elrser();
'printf("f-‘ive string \n"};
gets (str):
for (i=0;i< str[i] != NULL;i+)
/* Get length of string in count */

count++;
for (i=count-1,3=0;i>=0;i—,j++)
/* Last to first character stored in array rev */
rev[j] = str[i];
rav[j] = NULL;
/* Terminate the reverse string with NULL */
printf("Original string $s\t Reverse string ¥s\n”,str,rev);

}

|| Output : ll

Give string
patan

Original string patan Reverse string matap

S reviy) =

Explanation ; -
stored in amay rev

Length of string is found, then starting from he Jast character up to the first character are

_.'5"55 following the code:

for (i=count-1,j=0;i>=0;i~,jtt)

rev[j] = str[i];
variable works with rev array, Variable i goes from count-

Here, | variable works with str array, while | iabl |
20 while j starts from 0 and goes on incrementing till the loop 1
reversed stnng by putting NULL at the

s OVEL.
Fﬂ 3 : Cﬂd.
““""ns slatement terminates the

Scanned with CamScanner

_____



i1}
1

1 .l

f
]

—== .
L L
ag B gpies, 1 ¥
_T‘r:-“-'u-dnu-l .
4

]

?- | s
Ap

Program. for Problem Solving [92]

510 STRING

In this chapter, we have done many
on strings like copy a string, €0

reverse 4 SIMNE. !
We can do other gperations

ings for equality. °C’ language provides
s lude string.h hea

processing. We require .
the important built-in library functy

to inc’

HANDLING BUILT-IN FUNCT! IONS

oncrations on strings by writing a code for getting length of string and 1
g5 and get one string, or COmpare

peate two strin i g
in [unctions for doing strin,

this functionality by providing built-in
der file for using puilt-in string functions-

on with 1ts meaning
Lt e
Meaning Example

Following table shows
Name Syntax
of fonction : .
I | ing §. |=strlen(*CP&U"); retums string
sirlen strien(s) Finds the length of sting s o bl ¢
A
strepy i ing src lo desl. If dest="Jay" and src="kay" then
: stropy(dest,stc) Copies the string src srepy (desare): makes dest="lay’
streai( ing 2 at the end of If s1="Jay" and s2="kay" then
o :::il;;m:l.mg streat(s1, 52); makes sl = "Ji!yk:gi
If s1="Jay" and s2="kay" then

-;_uw stremp(s] s2)

Compares string s! with s2. If both

are equal, it returns 0. If sl

alphabetically > s2, it retums positive |
ise refurns negative “jay™

stremp(s1, 52)i returns-1 because
“kay™ is alphabetically greater than

’ number, othcrwise 1€
A npumber.
l striey strrev(s) Reverses the string s, the original If s=“Tay" then strrev(s): makes
! . string is overwriticn. 5= ygj"
i ing s1 wi i =Jay" = “kay"" then
strempi strempi(s1,52) Compares string s1 with 52 ignoring | Ifs1="Jay and s2= “kay"' L
: - the case. If both are equal, it retums stremp(sl, §2); retumns-1 because
0, I s1 alphabetically > s2, it retums “kay'" is alphabetically greater than
pasitive number, otherwise refums “jay"
stmemp strnemp(s1,52,8) Compare first n characters of sl If sI=“Tay" and s2="kay" then
&) and 52 and retumn result similar to | stremp{sl, s2,2); returns - ] because
stremp “ka” is alphabetically greater thao
_ ] upg
strupr strupr(s) *| Convert string § to uppercase If s=Jay" then strupr(s); makes
| i [P ¢ g = “Ja)"”
SUIWT strlwr(s) Convert string s to lowercase If s="Jay" then strupr(s); makes
: s="jay"
If s1="Jay" and s%s-"i::;y" then

J

Returns a pointer 1o the first
occurrence of string s2 in sl ?

strstr(s], 52); retums NULL be-caus:
string “kay" does not occur in “Jay

Program : |-
/* Program demonstrating built-in string functions. */

finclude <stdio.h>
finclude <conic.h>
finclude <string.h>
main()

progr

am. for Problem Solving (
93]

int i;
char strl [20]: “COM?UTER".
char 5tr2[20]= “computer” .

/* Bize 20 */

clrscr() /

printf( Length of string &s = 2d\n” str1
’ i, strlen(strl)):

/* strlen(strl) finds length of
Strin rl
i = stromp(strl,str?); SHESE
*

n /* compare two string strl and strz +/
if (i==0) /* return value 0 if strings
equal otherwise not equal */

printf ("Two string are equal\n”) ;
else

printf("Two string are not equal\n”):
printf("Reverse of %5 is ", strl);
strrev(strl):

/* reverse string strl and replace strl */
printf(" = #s\n", strl);

strrev(stzl);
/¥ again reverse strl, so strl has original value */

printf (“concate of %s and %s ",strl,str2):

etrcat(strl, str2);
/* concate str2 after strl. size of stzl increases */

printf (" = %s”, strl);

)
IOH}!II[: }—
= 8

Length of string COMPUTER =
Two string are not equal
Reverse of COMPUTER is = RETUPMOC

concate of COMPUTER and computer = COMPUTERcomputer

/* Program to extract M character from a string */

b—

finelude<stdio.h>
finclude<string.h>
tinclude<conio.h>

Rain()

il
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or Problem Solying [95)

scant ("8 dafi)); ————

J
printf ("Which nuzber to be ge
acanf (“%d", &x) :
for(i=0;i<n;i+4)

{

if (a[i] = x)
{
Printf("8d found at position d\n”
break; /* number found, .

rched?\n”) ;

(X,441) ;
no need to

Eh.Ck othar numbers */
} =

" i)
if (i ==n)

/* whole array searched */
printf("%d not in list\n”x);

value of n (not more than 10)
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Program. for Problem Solving M

value of n (not mora than 10)

Give number
Give numbar
Give number
Give number
Give uun'bor
Give number

10
Which number to be searched?

5
5 found at position 4 i

| 53

Al

Explanation :

After storing the list and
lfnumbcl‘omﬂ.lhmmhmhln joop and print the message
x numberin list.

Ehcmmlbdlohemcbcdinx.wecnmpmmhnu

using the value of i for fin

mber of list with x in for loop.
ding the location of

Progait 5
-Mnacmtnwaﬁﬁumm’n
case. */ ;

{ every third character from string only if it is lowet

e Ty

#include<stdio.h>
| #include<string.h> -
main()
{
char #[20]/
int i,m:l
printf(“Give one string\n”):

gets(s);

len = strlen(s);
far(i=2 1i<len;i=i+3)

{

program. for Problem Solving

e [97]

if (slower(s(i))) /v 1o e
the

i R
Printf(“4e”, 4141, RCer lowexcase 7 7

}

R )

AP

Output b

Give one string
CompuTER
m

Output 2 i~

Give one string
Computer

[* Write a program to insert 2 number at a specified army index posit
X position®/

finclude <stdio.h>
finclude <conio.h>
main ()
{
int ;
: a[10]; /* array of size 10 defined */
nt i,n,x,pos; /* x is the number to be ins ted */
5 - 8L "
{ pos is the index value at which number
) is to inserted */
clrsex() ;
printf(“Give value of n (not more than 10)\n"):
scanf (“&%d”,&n) ; 4
for(i=0;i<n;it+)
{
printf (“Give number\n”);
scanf (“%d”,sa[i]):
}
ri umbe
Printf (“Which n r to be inserted?\n");

scant (“§d” , x) ;

/* actual array size in n */
/* input data */

?\n"'n.:li :
- feanf(“%d"”, spos) ;
i flpos <0 || pos >n-1)

Pri "
ntf("At what index value(< 10 and must be between 0 and %d)
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Program. for Problem Solving - .

[ :
printf(“Wrong imput \n") ¢ |
return 1; :
IS ; Y

for (i=n;i>pos;i--) r ‘-
afi] = a[i-1]; N

_ ‘ J

a[pos] = x;
n=n +1; |
%d at index #d\n”, x,pos); [

printf(“Array after insertion of
for(i=0;i<n;it+) '
printf ("$4d”,a[i]);

.

Ollpllt: ]
Give value of n (not more than 10)

Give number
20

Which number to be inserted?
15

At what index val

T

ue(< 10 and must be between 0 and 4)?

r

aumber in the list at specific position, then we have 1o make that position vacan! i€
Psition need t be shiffed down. For that 10 avoid loss of data we start shifting 07

d position. That is achieved by the code:

0250

progran. for Problem Solving 99]
! AP

After the msertion of data in an 2rray (he o e
7« Nie number of elemerss i ; z
= 10 2Ry increases by 1, so the suaiement

p=n +1;

® Write a program (o read n * -

/ program 7 * 1 matrix D‘&FP!-I;( onigmal mitriz a5 well as its trans S

Transpose matrix can be derived by interchanging ith row i o e et

th column values, while ith columg s 4 e : <1 1A Column Cata 1Le ith row valoes become

£Com ¢ vales
Example, if 2[3][3] = 1 23 then its ranspose matrix = | 4 7
456

789 =

169

L
#include <stdioc.h>
$include <conic.h>

main()
{
int a[4][4];
int n;
/* assuming rows and columns same i.e n *g Eatrixr/
int 4,5;
clracz():
printf("Give value of n\n");
scanf (“%d”,&n) ;
printf("Enter matrix A row-wise\n”):

for (i=0;i<n i++) /* Get first matrix data */

{
for(3=0:j<n;j++)
{ -
printf (“a[%d] [td]= *1,9):;
scanf ("8d”, sa[i] []]):
Yo
printf(™\n”):;
}

printf(“Matrix A \n"); .
for(i=0;i<n;i++)
/* display first matrix row-wise */

{

for (§=0;j<n;j++)

©  printf(“%4d”,a[i] [3])¢

Printf ("\n");

l
Printf(“Transpose of A \n"):
_ £or (§=0; j<n;j++) 2
- . /* display second matrix row-wise
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_lgk_ Program. for Problem Solying [101]
I [ int n:
l; I/*..mming!ﬂk!lndcalmmi.en*nm!:rix*f

int irjt-thxof'

clrscr();

[ printf(,Give value of n\n");:

! scanf ("%d”,&n) ;.

P:’.ﬂt.f(‘m“x matrix A I“—ﬂse\n!\r):
i for (i=0;i<n;i++) /* Get matrix data */
e { i

- for (j=0;3<n;j++)
i " {
printf(“a[¥d] [¥d)= i §);
f scanf (“%d”, ga[i] [§]);
3 )
E : printf (“\n”) ;
D

printf(“Matrix A \n”);
. . b .. for (i=0;i<n;i++) /* display matrix row-wise */
i {

| for (j=0;j<n;j++)
X Printf(“%4d”,a[i][]]);
Printf(“\n”) ;

P
| for(i=0;i<n;it+)

b

:£6;[j=0;j<n;j++] ‘
if (a[i][3) '= a[j][i])
/* check condition */

{
flag = 1; )

/* set flag and come out of inner loop*/
break; ; :

/* contzol goes to outer locp */

(flag==1)  /# used to avoid unnecessary
iteration of outer loop */
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for (i=0;1i< atr(i] 1= NULL;1++)
(§ )
if (strfi] = 1 | str(i]

—_ \\tt J
/* check for word

separator */

AP
’ Printe("\a%); Jimord (overt s/
| count++;
}

else

3 printfj“lc",str[i]}}
/* simple character, print it */
}

'pﬂnt&(“\numbcr of words = td\n”, count) ;

[ Output :
| Give string

- | Gandhinagar is the capital of Gujarat
‘Gandhinagar

“WM by spacebar or tab character. In for loop, we check for tab or space bar. If it is found,
ﬂnmwsmrd-iswermd new word starts, so count variable is incremented. If the character is
40 or space bar, then it is printed as a part of the word on the same line,

program that converts given string into upper case and lower case.

ofa=97,b=98,.2=122 :
‘between ASCII value of second alphabet and first alphabet is 97-65 =32 ¢/

Scanned with CamScanner




__""""}i: i (jwi’roblcm Solving [105] AP
R :
'r

/* Write 8 menu driven program to perform strin
| using built-in string functions */ 8 operatioas like Wh' Teverse, copy, concale and compare
_Iinclud. <stdio.h>
#include <conio.h>
$include <string.h> Paa

=

¢ main ()

) i >

[ |
. || char strl[20],str2[20]; |

t /* array of size 20 defined */ !

’\ int choice,len;

| ’ clrser();

do

(. :

printf("l. String length 2. String reverse\n”);

printf(*3. String copy 4. String Concate\n”); :

o i : ; printf(*5. String compare 6. Exit\n");

£ printf (“Give your choice(l to 6)\n\n");
.. . . scanf (“%d”, &choice) ;

switch (choice)

i {

y : case 1:

il . case 2:

i case 3: :

printf (“Give string\n”) ;

scanf (“%s” ,strl);

if (choice ==1)
L
len = strlen(strl);
printf("Length = %d\n”,len);
break;
}

else if (choice ==2)
{
stropy (str2, strl)i
strrev(str2); 2 .
Iprint!l_‘-‘w string = %s\n”, str2);
break; ; 7 '
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‘.I' 3 I._wﬁorﬁoblem Solving  [i07) . o
| ra;_rﬂlﬂ' choica(l to §)
1 1Y _
Give string ;
i ' computer
i . Length = 8 .
- Sl ] .1, String length 2. String raverse
. ' 4 3. String copy 4. String Concate
. 5. String compare 6. Exit
Give your choice(l to 6) : :

| 5. String compare 6. Exit
o - | give your choice(l to 6)
7 7
g Give first string
; '.. | computer
E \ E | Give second string 3
.! frey A
| Concated string = computerkeyboard
| 1. string length 2. String reverse -
| 3. string copy 400 stz1ny Concate
| 5, String compare 6. Exit
| Give your choice(1 to 6)
first string :
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: strings are required. Then
onc and message

nneimmstrinsormw,; 3

oy

Prined gy

[109] AP

] EOI' ‘many strings
5

Enter strings
pumbai
ahmedabad x
patan

surat

mahesana

Given strings are: :
mumbai ahmedabad patan
Enter the string you want to search

Pltlﬂ ! - '
Found !! Given string patan found in list’

Output-2 : |
How many -strings
5
- | Enter strings

] | mumbai
‘ahmedabad
! ﬁc_nag'l:
[surat
| Given strings are:
‘mmbai  ahmedabad patan
- | Enter the string you want to search

| |gandbinagar
Y !! Given string gandhinagar not found in list

surat mahesana

visnagar  surat

1 h.l..m. :
more than one string, we require to use two-dimensional array of characters. The line

ﬂhu names [10] [20] ; :
ot .
dimensional array which can store 10 names, cach name can be of maximum 20 characters, It means

declaration is of 10 amrays each of size 20 characters.

e stnngs rrom user. & stores them in an array, Here, namesli] is equivalent to &uamu[l]m
need to put & symbol before namesfi]. Why?ltwﬂlbwomedwwhmwemymcm
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“' bynneﬁommmm
there ! noneediosuld!mm: -

at positions which are nm}q* '

2/

—

X _w-l’roblem SOIVTE_.__________[_I_I_[_]___ F i

i MCQs
1k Whinh declaration of aray is correct?
@ a0y () intaflo); (¢) int afio]; @ int[10] 2
‘2 ::;?“"" happen if you assign a value (o an amay element whose subscript value exceeds the size of
.[n}. Compiler will "W“ an efror (b) It may crash the pmgmm
. (@ Sie will be automatically adjusted @ 0 value assigned
) 1 ‘What is the size of an array which is initialized like?
intal] = (31.2831,30313031313031,30315;
(2) Syntax error (b) 0 () 12 @ 1
m,.ch dcciarahan of two dimensional array is corect?
| @ salelSlSE ®) sl - @) sles (s5) (d) None of above
5. In declaration int a[12][10]; how many elements are declared?
) : ® % (&) None of above.
-155( [fm initialize the two dimensional array as '
int aP3)2] = { 00,1,1};
it will b the value of a2J[1]?
(&) Syax emor in initalization ®) 0
~ (¢) Random value @ %
zj‘Evuy string is terminated by NULL cha:acser How it is represented?
() 0 e (b) NULL (l:] Both a and b (d) None of above
We want o read a sentence having blarks, tabs we need to use )
anfl) ) ges) (c) Bothaand b
arguments are required by built-in strlen() function?
" ®) 12 © 3 @0
finction strepy(strl str2) copies string '
() stw2tostrl  (c) None of above
(b) User defined () 0 (SN Gueiob thoves
Ing built-in functions are defined in : -
(b) stdod () sdibh (i foas cfiabave

eclared as double a[5), how many bytes are allocated?

b0, © 20 . . @ 40
s s o | el
C® g () 69 . (@ None of above
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ginclude<stdio.h>

void main()

E (-

§- int a[3]1[3], b[3][3], c[3)(3);

int m,n,o0,p:

iat 1i,3,k;

clrascr();

printf(“how many rows in firast llnt:':l..t’\n"}

scanf (“&d”, &m) ;
printf(“how many columns in firgt matrix?\n”) ;
scanf(“%¥d”, &n);

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

for (§=0;j<n;j++)

{
printf("Enter value of a[#1d] [%Id]\n LA+1,541) ;

scanf("%d”,&a[i] [5]);

}
printf(“how many rows in second matrix?\n”);
- scanf(“%d”, o) ; : :
> printf (“how many columns in second matrix?\n“);
- scanf(“%d”, &p);
-_-'Lf_(u I=g ) /* ﬁul‘b_or.of columns of A and number .
of rows in B should match */ k

(d) garbage\'lln
(d) None of abow

d 4857

7 (c_)
l‘. (b}

printf("Multiplication not possibla.
: _-' The columns of first\n”);
. printf("matrix should be same as rows of
; sacond\n”) ; . '
return;
} _
=0;1<m;i++) i

e
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\ Wm’“’-" Probn'em-Solving ~[liT5]
AP

—— i

; & program  that reaq two
t
l\lncﬂon stremp() and print the message that firsy :t:::; eq::ld k:,nng:e th e B
eater than second ope.

- Ans:
Following program explains the use of s it :
iﬁcludefstdio .h> R oy i

' void main()

s
. char str1[50], str2[s0];
. int ans;
~ elrscr();
pr:l.ntf.("Give first string\n”):
getu{str:l}

o

printf(“Give second string\n”) ;
gets (str2) ;

ans = strcmp(strl,str2);
| if (ans = 0) /* both equal */
¥ printf("Both string %s and %3 are
equal\n”, strl,str2) ;

_ else if (ans > 0) /* first greater +/
~ | printf("First string &s is greatar than second
~ %s\n”,strl,str2);
else /* second greater */

printf("First string $s is less than second
$8\n”, strl,str2);

~ Printf(“\nGive number #d: “, it1);

e
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Which function should be used ¢, read

AR :

-.:;a- Function gets()should be used 1o reaq ] m:““"“ Bl i e

Which built in functions reverses , eing? haying words, blank, tab e,

th function strrev(s) reverse a String, s is the

=2 On tring to be
5, Which bullt in function appeads 1 string at the eng of , m”"’:’:ﬂ'v

" Built in function streat(s1,2) appends a st ) st L

7 fatig 1. mg &t the end of a string, 57 string’is cancatenated at the end

s it possible to have negative index in ap array?
5 Yes il is possible (o index with negative value, It i illegal 1
T i’ . S r
bounds, the compiler will not produce error becayse ‘Cc'g;]ason: :rhe::ok on the bounds of an ammay.
W. Is it mecessary to give the size of ap array in an tmy declaration? :
= When an amay is declared, the compiler reserves :

Tl . ; mwghspaccinmcmo fnraﬂm !
The size is requited (0 allocate the requied space and hence sioe oy be

the elements that are-out of amray

=

- ~F
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l to each other, une AP

Anequal, or wheyy i
y are evaluated in € 1erone is greater than the other. Here's how they look and

is true If
- X is equal toy
A1s not equal 1oy
X<y X is less than y
X>y X is greater than y
X<= X is less than or equal (o Yy
X>=y

X is greater than or equal (o y

‘the various steps are execus| —
' 'gmm In fact to exccule fy BLIE

The re ational operators should be familiar 1o

You except for the equality symbol == and the

gasieeldom da we vane = is used for assignment, whereas, == is use for comparison of two
t of instructions {o be execus
ccuted in another situation. Ths

ruction. As mentioned earliers ]
ll'_i_-lct_l_on i sln_Jp!e program, which demonstrates the use of if and the relational operators.

demonstration of if statement */

uuctiﬂ.ﬂ- ¢ I i

jon control ins
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= il AP
~ Here is some sample interaction with the progrm

‘Enter quantity and rate 1200 15.50 Tota| expenses = Rs. 16740.000000

: Enlequ-'anmy and rate 200 15,50 Tatal expenses = Rs, 3100.000000
In the first run of the program, the condition cvaluates to true, since 1200 (value of qty) is greater

than 1'090, Therefore, the variable dis, which Was carlier set to 0, now gets a new value 10. And
using this new value total expenses are caleulated and printed.

In the second run the condition evaluates 1o false, since 200 (the value of qty) isn't greater than 1000.
Thus, dis, which is earlier set to 0, remains 0

4 T . and hence the expression after the minus sign
evaluates to zero, thereby offering no discount.

Fa)l

Is the statement dis = 0 necessary? The answer is yes, since in C, a variable if not specifically
initialized contains some unpredictable value (garbage value))

The if statement by itself will execute a single statement, or a group of statements, when the
_ condition following if is true. It does nothing when the condition is false. Can we exccute one group

‘of statements if the condition is true and another group of statements if the condition is false? Of
- course! This is what is the purpose of the else statement that is demonstrated in the following
~ example: . !

- Inacompany an employee is paid as under:

s basic salary is less than Rs. 1500, then HRA = 10% of basic salary and DA = 90% of bas!'c
ary. If'his salary is either equal to or above Rs. 1500, then HRA = Rs. 500 and DA = 98% of basie
If the employee's salary is input through the keyboard write a program to find his gross

tion of gross salary */

bs, gs, da, hra;

'Enter basic salary)
%1, &bs)
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| there beem only one statement 1o be ex i i .
bIOCk we could have dropped the pair of bm:::.wd e

- 'wflh Ill;: 15::_::13;:1;!11 e default scope of else is also the statement immediately after the else: To
erride this Ope @ pair of braces as shown in the above example must be used

Juis perfectly all right if we write an entire if-e]se construct
- or the body of an clse statement. This is called nesting'
program.

[* A quick demo of nested if-else */

within either the body of the if statement
of ifs. This is shown in the following

()
il
R inl; : :

printf ( *Enter either 1 or 2);
 scanf (%", &)

”‘ffﬂ:: 1) - : !

printf (*You would go to heaven I'); -

if(i==2) .
printf ( *Hell was created with you in mind")

printf ( ‘How about mother earth ! - . .

second if-else construct is nested in the first else statement. If the condition in the first
 false, then the condition in the second if statement is checked. If it is false as well, e

n the program how each time a structure is nested within another structure, it is also
) BT

C clarity, Inculcate this habit of indentation, otherwise you would end up writing
ch nobody (you included) can understand easily at a later date.

gram an if-else occurs within the else block of the first if statement. Similarly, in

iif block™ simi*
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[125] y | AP

R

) i(onion
i

if ( condition)
do this ; 2y
i - - else
-
Tl do this ;
r_ ~and this ;
> i } I

+
3
L
W
lr‘.,

| | intmlm2, m3, md, m5, per;

-50)
"Second division’);

NS R |
ird division’) Ji
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if ( age> 25)
printf ( *Driver is insured’);
else

printf ( "Driver is not insured’)

ioned above, in this example we ex

L ; pect the answer to be either ‘Driver is insured’ or ‘Driver
insured”. If we list down all those case

s in which the driver is insured, then they would be:
(a)  Driver is married.

all these cases lead to the driver being insured, they

can be combined together. using && and ||
wn in the program below:

nsurance of driver - Using logical operators ¥/ -

Enter age, sex, marital stalus);

% %c" &age, &sex, &ms);

M)|| (ms = = 'U' 8& sex = ="M & age > 30) |
(ms=='U'&& sex = ="'F' && age > 25)) 5
Driver is insured") ; = : _ e

fiver is not insured”) ;

mportant to note that: v K .
ill be insured only if one of the conditions enclosed in parentheses evaluates to
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(I=1 Zprintf(“Amit*) : pritf(
Ex.: chara='z,
printf(‘%c’ (a>="'a'7 3 - "):

"Alland sundry"));

-.(bj The conditional operators can be nesteq 5 shown Belov
~ intbig, a,b, c;

big=(a>b?(a>c?3:4); (b>c?26:8));

= féj Check out the following conditional expression :
ly 'Eg.df-llle WO answers. bk
3 H where you mightfy B :

Q_Pro..blcm you mightfy This will give you an error 'Lvalue Required’. The error can be overcome by enclosing the

statement in the : part within a pair of parenthesis. This is shown below:
; a>b?g=a:(g=b)
operators since they take =

e Torm s, In absence of parentheses the compiler believes that b is being assigned to an expression to

the left of =. Hence it reports an error.

. mitation of the conditional operators is that after the ? or after the only one C statement can
lue is non-zero), then the A oceur. In practice rarely is this the requirement. Therefore, in serious C programming conditional
pression 3'". Let us unde : rators aren't as frequently used as the if-else.

it will store 4 in Y-

¢ = 200;
~ printf( "\n%d%, b, ¢) ;

f( \n%d %d", b, ) ; . - =
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- [131)
PIN0N% % %dt, K =m 35§ oo me e

36,k=50,k> 4g) i

ol 7 s ey 3
) -:\;)] Lm:i’l':;;m R the following programs:

B
J floata=1225b=1252:

if (a=Db)

i ~ prinff(*\naand b are equar’)
i } .
(o) main()

C ntj=10k=12
C k=)

e
o el

~ printf ( "\nascii value of X is smaller than that of x');

. "'intx.=10; i - ‘
‘ I'J(x>= ?)Ihen , _ '
- printf ("\n%d",x);

Scanned with CamScanner




0 n. for Problem Solving (133 . i
it = ion of si mple imcresW AP
¥ ; ' r
~intp, n, count;
" ~ floatr, si;
count=1;
o 1 ,"'--g';hﬂe'(oauntczs)
= of instructions repeatedly. The| B
number of times or ul; pr:ntf (\nEnter values of p, n and r*) ;
done through a loop con scanf(*%d %d %f", &p, &n, &) ;
: :II d=p-ntr/1m:
. They are: . '
JERaTL %Y printf (*Simple interest = s %F", i)
L - I 7
- count=count+1; b
‘ﬁxed number of times. P
xed numt i
1 want to convert [emF are a few sample runs... |

ideally suited for sut:_h]d ‘-:; |
owchart shown below WOUIEES B nand 10005135 m

ofp, nand r 2000 5 13.5
est=Rs. 1350.000000

‘executes all statements after the while 3 times. The logic for calculating the simple oYs

ritten within a pair of braces immediately after the while keyword. These statements
alled the 'body’ of the while loop. The parentheses after the while contain a condm:an.
is condition remains true all statements within the body of the while loop keep getting bove
edly. To begin with the variable count is initialized to 1 and everyiime l.hI: simple
xecuted the value of count is incremented by one. The variable count is many a
ither a ‘loop counter’ or an 'index variable:
B we sing e A e printf( )? Just to ensure that every time after printing out
interest, the cursor should go o the next line, so that lh:a message Enter values of
on anew line. As seen in the first chapter \a' is called ‘newlinetand is an escape
ation of the while loop is illustrated in the following figure.
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while (i <= 10) : AP

=i+

is same as
while (i<=10)

{

- A

- )
\  Asarule the while must test a condition that wi]] oy

cuted forever, indefinitely, catually me false, otherwise the loop would

o .;;:: e 1 ¥ -
-~ whie(i<=10)
 prntl(%dw’,i); _ ’

m:?

" ke the corﬁpmer literatel) ;
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 What will be the ousput of the Jollowing Pprogram?

 main() :
; [ .

il'lll=1.

- while(i<=10);

: ~ printf (* %d\n’, i);
i=i+1

3 - This is another indefinite loop,

% - givena; after the while. This

- .:'\?]iil'e_.(i <=10)
ain the increment and decrezs N

: ~Sx“nce the value of i is not getting incremented the control would

and it doesn't give any output at all. The reason is, we have carelessly
would make the loop work like this...

keep rotating within the loop,

aps one reason why few programmers use while is that they are too busy using the for, which is

bly the most popular looping conwol. The for allows us to specify three things about a loop in a
.;_Hm: g

_ --J_Settiilg a loop counter to an initial value. ;

) Testing the loop counter to determine whether its value has reached the number of repetitions

q;lﬁé':wiig'rhe value of loop counter each time the Qregram segment within the loop has been
ecuted
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= [139)
now examine how the statement gets execured:

When the statement is exccuted for e first time

"Now the condition count <= 3 ;
SN = 3 is tested, S }
body of the lodp is executed for (he ﬁrs't:‘iiirﬂs«‘:l“‘:‘e count is

Upon reaching the closing brace of for
statement, where the valye 2

» the value of count is set to an initial value 1.

I' the condition is satisfied and the

f or, computer sends the 8 control back to the for
OF count gets incremented by I,

' . stis performed to check whether the new value of count exceeds 3.

If the value of count is still within the

‘executed again. . i34

Again the te

range I to 3, the statements within the braces of for are

The body of the for loop continues to get executed till count doesn't exceed the final value 3.
When count reaches the value 4 the control exits fr . 1oy oh

i =15 : 3 rom the loo the
_statement (if any) immediately after the body of for. o

The following figure would help in further clarifying the concept of execution of the for loop.
' __ START J

initialise

Figure

noy write down the P;gg(:nm to print humbers from 1 to 10 in different ways. This time we
ould use a for loop instead of a while loop, -

4 H
o . L

1ii<=10;i=1+1) ' ] §

-

Dot feantis - T e L E s A

i . .

Aitialisation, (es(_ing.::;il‘ld'iﬂéremhmﬁon.g! loop counter is done in the for statement
i+ 1, the statements i++ or i += 1 can also be used. ‘
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AP

m@k:_gn'd continue are used with  giwhiin :
you out of the do-while bypmtilnwh;'le JUst as they would be in g whil
e oF the loop; Fignre would 2 the conditional test. A contin ile or a for loop: A break
S clarify the execution W :l(foscnr!.[sl _‘;:t‘ll[;ll"dlgh[ to the test
p still further.

.

i;ij;_;n bcfore executing any of
ts the condition after havie

ce, even if the condition fuils e
statements if the condition i

A .’r_“ | e

) } he following program.
Figure
o
-
X e
pail )
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. Basic Algorithp,

Searching (Linear & binary) —— 9
Introduction -
+  Information retrieval is one of the most important applications of computers. Erequently, it e

1o identify a particular record. Usually each record coptaiy
wish among the records, are known as Keys. A particular
that record is equal to'a given input value. This operai

necessary to search a list of records
field whose value is unique, to qisting
can be identified when the key value of

known a5 searching. If desired record 1S '
unsuccessful. For i . we way regard a telephone directory as a file, each record having

fields: name, address and phone number. The key is usually the person's name. However, one
wish to locate the record cprresponding to a given number, in which case the phone number il
would be the key. : : y

Searching for keys to locate records is often the most lime consuming action in a program, &
therefore the way the records are arranged and choice of method used for searc hing can maki
substantial difference in program's performance. The searching problem falls into two cases, If et
are many records, perhaps each one quite large, then it will be necessary to store the records in fisf
on disk or tape, external to the primary memory. This case is called external searching. In the o
case, the records to be searched are stored entirely in the primary memory. This case is call

intemal searching. In this 'ch.aplei', we will consider only internal searching.
B

Types of Searching Techniques : S

—

‘Routine to search an item using sequential search

The simplest way (o 6o a search is o begin at one end of the list and scan down it until the &5
ke_y is found or the other end is reached. This search is applicable to a table organized either uﬂ
array or as a linked list. Let us assume that a is an array of n keys, a[0] through a[n-1). I& s
assume that key is 2 search element. The process starts with a comparison between the first ek
(ie. 3[0]?;:‘1 key. As long as a comparison does not result in a success, the algorithm pro<® I|
:mpar? Mm?:?m of @ and key. The process terminates when the list is cxhayﬁl*‘dlﬂ_
following mm:hmg fun;l;:ﬁ llfe ;ﬂu.s ot o {&arcr,jna is also known as linear searchiné :
ype of key field ls_considered to be integer.

found then the search is said to be successful, otherwiseis

int Sequential Search (ina( ], int nt key)
S R 5
for (i=0;i <n;i++)

L)

R

. for Problem Solving

|
if (key = =21}
return (1),

-

]
retum (-1)

}

The function examines each key in turn; upon finding one that match

; < e R ) £ one that matc
index 15 returned. If no match is found, -1 is retumed When the values ;
. I dalues of

hen the function will return the first index of the array a which is equal to k
4 a Lildl o cy.

Apalysis of sequential search

f the array

es the search arguments 1ts

a are not distinct

The analysis of above searching function is based on the assumption that the array a contains disfnct
values. The number of comparisons for a successful search is }nm ﬂ‘(t.:LL II.t Lit.‘p\t.'-n(.in";'l;'l.‘:'h;j]:lj:lli'(:‘[:
which key occupies within the array. If it is the first element then one comparison i,\' I;;:-C:\--,H ‘,m] if
it is the last element then n comparisons are required, In general, i :i:n;:xiri.mm. ur.:k-a.c--:ca's;:r\ 1o
search the i element. Let P; is the probability thar i" e cm:.‘m will be scﬁrchcd_.!hcn t.i‘u:'c\'.pu;t.‘d

number of.comparisons for a successful search is given by
Cs=LPg+2P +...+nP,_;
= Yik
=1
Since P; is the probability that record i is retrieved then
Po+ P +..+ P =1

Ifitis assumed that any element is an equally likely candidate for searching then

Inthis case, we have C, = Y iPi
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1

JI =

for an element using sequential searc,

2<conio. h>

nf(*%d" &n);
atf(*\nenter %d elements\n®,n) ;

0; i<n; i++)

the search is successful. +  scanf(*%d", &key) ;
‘ sequential search (x, n, key) ; .
_
printf("\nthe search is unsuccessful \n\n'); e
rinti("\n % is found at location %", key, p); 1
search (int a[ ], int n, int k)
'I_ . ‘ . . TR S ove
ave
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h the desired element g likely to be present,

ted or the final division leads 0 4 by)y consisting

may be an ambiguity over (he determinat; i
(s ber of clements is even. In this case, the e s
of any one of these as the midd|e ele

b :'—'"_mrch_lln item uslng bimry search
BinarySearch (intall , intn, int key)

proceeding in this way, either the element is
of no element,

ddle element of an array when the
Te are Ewo elements in the middle. However, an arbitrary
ment will serve the purpose. )

 intlow, i, mid;
3 kw(: 0;
~ hi=n-1;
P

b

mid = (low + hi)/2;
if (key == a[mid])
return (mid) ;
if (key < a[mid])
hi = mid-1;

b5 - else
fow =mid +i;

11,22, 33, 44, 55, 66,77 :
] 5 #4567l

5 o I % T
v. This is efficient fo* U 4 1
se. we will have (95
L case, .:'\:'Je wi | =
low=0 hi=6 n=7-
... 0+6
yes mid="—"75"= 3
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=log, (n+1)

=12°+221+322 4. 42"

d an expression for C, multiply both sides of Cquation (2) by 2 to get
C=12+422°+32%+. . +j2 i

g equation (2) from equation (3), we get

L0042 422 2 = 52

. | o i=0

Sl P =i2-@-n=jdds
' L =142iG-1)

r

Now, C, the expected number of comparisons for a successful search, is given by

C 1+2G-1)
n d n

wn=2-1=2=n+]
“rafl _-_-.-45..j=lag;(n+2)=>j_-1=1ogl(n+1).1

:‘ _flEl;_ h'C'=Il—"'(“+--1)-_{lzgz'(n+l}—l}]

-

B - _(n+1).logy(n+1)
: _ i Ny .
= log, n for large n.

4 l!'le' above result has been derived under the assumption that n the number of elements, is
1€ 1orm 2°- 1, the approximate result is also valid for any value of n. This is because there is no
erence in the values of logan for different values of n in the range ol <n<i-1,

s shown that the expected numbers of comparison for a successful as well as for an
earch are approximately given by

: - G =C=0(log:n)
lexity \
element is available at the middle place i.e. at a[mid].
. T(n) =0(1) =
oy . |
T(n) =0Clogan) ST el

-

Scanned with CamScanner



— sy e

: element to be searched : 55

he element to be searched:34

unsuccessful

dition for this program

lements the concepts of binary search algcrllhm. The - precon

elemelfis in the array must be in sorted order, This program is implemented by considering

of the array are in ascending order, The function BinarySearch() is used to find the
a given element in an amay. If the scarched element is found in the array the function

- ndex of the searched element in that array, otherwise returns -1.
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L

Sorting

e ——

~ sorting applied when the entire collection of data (0 be sorted is small enough that the soripg o

Retrieval ‘of information is made easier when it S

therefore, a very important computer application acuvity.

of different sorting methods differ depending

characterized in the following (W0 ways:

i) Simple algorithms which require the order Ot_‘ s
clements. - .

ii)  Sophisticated algorithms that require the 0(1 10g;

The difference lies in the fact that the first method moves data only over small distances in
process of sorting, whereas the second method moves data over large distances, 5o that jtems et
in to the proper order sooner, thus resulting in fewer COMPArISOnS. perfoumance oty Sonty
algorithm can also depend on the degree of order already present in the data.

ing methods: Tnternal Sorting and External Sorting, [

(written as 0(n2)) comparisong 10 g,
i

n) comparisons to sort n elements,

There are two basic categories of sorl

take place within main memory. The time required to read or write is not considered to be signifey
in evaluating the performance of internal sorting methods, External somn.g methods are applied s
larger collection of data which reside on secondary devices, read and write access time are mjy
concern in determining sort performances. . :

In this section, we will discuss some methods of internal sorting.

Sorting is formally defined on list of elements aj, a,...d;, where a binary relation < is defined foray
two glisiinct elements, a; and aj, for that list.

Inpu-! : A sequence of n numbers <a;, 4, ... ;>

Output : A permutation (reordering) <a'j, a%, ... a'> of the input sequence such that a') Sah<.£
ah "

~ Bubble Sort

The input sequence is usually. n-element array.

et

~ consists of comparing each clement in the list with its successors and interchanging the two ele®

A well known algorithm called bubble sort proceeds by scanning the list from left to right. 2
whenever a pair of adjacent keys found out of order, then those items are swapped. This proest
repeats till all the elements of the list are in sorted order.

Let a is an array of n integers in which the elements are to be sorted, so that a[i] < a[j] for 0 <1</¢
n. The basic idea of bubble sort is to pass through the list sequentially several times. Each pd

if they are not in the proper order,
The bubble sort algorithm works as follows:

VvV

!
. . 7
: Setined! orer oo
s stored in some predefined order. Sﬂm-n

Many sorting algorithms are ‘“*"iiahf X
on their applications. SOrting. algorithy, mq¢
< L

for Problem Solving [153]

Repeat the above process with one

AP

A 'lccs Comparison j.e.,
2]. This involyes n-2
lement wi|

possibly rearrange a[n-3] ang a[n-

is completed, the second largest ¢ comparisons when the entira

occupy a[n-2).

sl Compare a[0] and a[1] and arrange them 5o that a[0] < a[1]

After n-1 steps, the list will be arranged in non decreasing order.
y s er.
_. mmple 2: Arrange the following list of elements ip sorted order using bubble sort

44, 55, 33, 88, 77, 22, 11, 66
Suppose the following numbers are stored in an array a:
[ 44 ] 55133183|7;-|22]“;56|
al0] (1] al2) a3]  al4] o) df6] a7

We apply the bubble sort to the array a. Let us discuss each pass separately.
We have the following comparisons.

Pass 1

3) Compare a[0] and a [1]. Since 44 < 55, the list is not altered.

b) Comparea[l] and a [2]. Since 55 > 33, interchange 55 and 33 as follows:

(s u SR RS R 2w |
al0) all]  al2]  af3)  af4] alS] al6] A7)

t) Compare a[2] and a[3]. Since 55 < 88, the list is not altered.

§) Compare a[3] and a[4]. Since 88 > 77, interchange 88 and 77 as follows :

C ] R | T [ e 5
af0] a[l] a4l2] 43] 4ld] &[5] a[6] a[7]

’ Compare a[4] and a[5]. Since 88 > 22, interchange 88 and 22 as follows:

T e ) ] e e s
al0] a[1] 4[2)  43] ald] alS] a&l6] al7)

! Compare a [5] and a [6]. Since 88 > 11, interchange 88 and 11 as follows:

e e R e [ T N S

Compare 2[0] and a (1] and arrange them in the desired onler so that a[0] < allk o

2] and a[n-1] and arrange them so that a [n-2] <

ing this process, a[n-1], This step i 1 comps™
During this process, the largest element is bubb) ettt fovolves o

ed up to the (n-1)" position.

compare a[l) and a [2] and arrange them o that a (1] = a[2]. Continue until we compa {8y

a0] a(1] a2 a3] al4) alS] al6] al7]
~ Lompare a[6] and a[71. Since 88 > 66, interchange 88 and 66 as follows :

(&[5 [ [ 7 [ 2 [u [& |8 ] 5
a0) af1] af2) 43] 44l alS]  4l6]  al7)

we stop after we compare and

process

!
|
[
t.
|
¥
|
E
5
'
¥
(]
5
i
]
I
\
1
|
|

|

{

1
T
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0;i<n;
 scanf(*%d" &x(])); ,
‘BubbleSort (x, ) ; ‘
ti("\nthe sorted array is\n\n") ;

printf(*%4d", x[i]) ;
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| ':I Program. for Problem Solving [156] — for Problem ?fylvmg [157]
I} 55 . : 20217 a[1], position of the elements remain same
Vo % 5]
5 [0 all] al2] a3 4] a[s) a[6]
113344 556677 g aaajisIess than a[0], all] and a[2], so inser

Explanation :

' This program is used to arrange a given array of elements in ascending order using bubble g |
BubbleSorr() function, an array of size n requires (n-1)passes and n-pass-1 comparisons in eqch
where the outer loop is used for number of passes and the inner loop is used for nupy,
comparisons in each pass. -

___‘-‘-h""‘lu
Insertion Sort
_-__-""'ll

. Insertion sort is an efﬁci‘qnt algorithm for sorting a small number of elements. It sorts a set of "Valuy
by inserting values in to an existing sorted File. This method can be explained in the similar way g,

\ ' " arrangement of cards by a card player. The card player picks up the cards and inserts them in (o g,
required position. Thus at every step, we insert an item in to its proper place in an already orde
list.

- Suppose an array a with n elements a[0], a [1].....a[n-1] is in memory. The insertion sort algoritin
X scans a from a[0] to a[n-1], inserting each element a[k] in-to its proper position in the previou
*  sorted subarray a[0], a[1].....a[k-1]. Thatis :
. Pass 12[0] by itself is trivially sorted. :
| Pass 2a[1] is inserted either before or after a[0] so that ; a[0], a[l] are sorted.
_'- Pass 32[2] is inserted in to its proper place in a[0], a[l], that is, before a[0], between a[0] and a[1], orafix

B a['-]u 50 thﬁ.l': 3[0]’ a[l], 3[2} are sorted. h
i Pass# a[3] is inserted into its proper place in a[0], a[1], a[2] so that: a[0], a[1], (2], a[3] are sorted.

Pass nafn-1] is inserted in to its proper place in a[0}, 2[1]..,a[n-2] 5o that : a[0)],
- a[1], ...a[n-1] are sorted. :
' ple 3 : Amange the following elements in the sorted order using insertion sort.
30,20,35,14,00,2532 :
~ Store all elements in an amay a of elements

Qa]m-l?ﬁll‘!l”l?ﬁlm
A0 Al a2 A d) L5 g

T2 e O O I T 7
q0) a1 a2 al3] o af4]  afs) g
?5!“[4} > a[3] position of the elements remain same
IMI‘ZO[?'OI 35 |90[25|32—[
0] all] al2]  a[3] al4] afs] afg)
s 5 a[5] is less than af2], a[3] and a[4], therefore insert a [5] before a[2], we get
[ 20 | 25 | 30 [35 [ % [32]
0] a[l] a[2] a[3) a[4] -al5) afg)

Pis 6a[6] is less than a[4], a[5] therefore insert a [6] before a[4], we get

(7 T T O I T O
af0] a[1]  af2)  af3) af4]  afS] al6)

After pass 6, we get the array in sorted order.
Ingram 11.4 Arrange the list of numbers in ascending order using Insertion Sort
finclude<std : 0 . h>
finclude<con ; 0 . h>
void Insertionsort (int[ ], int) ;
Yoid main( )
{
intx20], n, i ;
élrscr( )i
printi("\nenter the number of numbers to be sorted:")
scani(*%d", &n) ; '
Printi("\nenter %d elements\n', n)

| Pass1apy) c,[g]'mgingmepndﬁopof the elements, we gey
ol A A ) g g afEJ:I

h’(hﬂ; I<n; i++)

scanf(*%d &) ;
InsertionSort(x, n) ;
Printf(\nthe sorted array is\\\n") ;
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1k

ort,. This sort consists entirely of a selection phase in
: 1 1Arge, Is repeatedly: placed in its proper position.
array of n elements,

sition i of the largest element in the Jist of n '
9 elements 5
rchange afi] with a[n- 1]. Then afn-1] is sorted, nts a[0], afl]......a[n-1] and then

position i of the largest in the sublist of n-] clements a[0], af1]..,

a[i] with a[n-2]. Then a[n-2], a[n- 1] are sorted. -a[n-2]. Then interchange

sition i of the largest element in the sublist of 1-2 elements a (0], af1]
B rerc! i g s a[l]..... a[n-3]. The
inrerchange ali) with a[n-3]. Then afn-3], a[n-2, afn-1] are sorted.. Al ren

[ the position i of the largest of the elements a[0], a[1] and then interchange afi] with af1].
‘a[0], a[1].....a[n-1] is sorted. ot

[0 s S [T o058 | oS i | i2o|

all] af2]  af3] al4] als] afe]

.35 is the largest element in between a[0] and a[5] and its position is 2. Hence by exchanging a
[2] with a [S] the array becomes: e

: ] 20 [ 5 [ 1 [ [ [%]

a[0] a[l.'] 2] 3] ald) als] alé]

30 ' 25 4 | 32 s |9
0] ] a2 B ald) a1 lE)

and a[3] and its position is 0. Hence by exchanging

e largest element in between a(0]
a[3] the array becomes:

I_.1;4} T= T 5 [0 [2 [ 5 [%]
o) el a2l Bl e el sl

i s |
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roblem Solving
 large=a[0];

for d=1:J<=i: f++)

—_uey =

S

{

If (afj}>large) Y = g
-

large=a[j] ;

pos=j;

‘This pro is used to arrange a given array of elements in ascending order using

rt, In Se{;ctig;gdrt( ) function, tgé outer most loop is used to get the position of the

the array starting from last index down to 1 and in each iteration of ll‘;e outer loop the
sed to find position of the largest value among fhe elements from 0" position till the .

ndex selected in the outer loop, Before starting next iteration of the outer loop the values

e index of the outer loop and the position found by the inner loop are exchanged.
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il Times
(] o
6 '. C; 5] 5 -
f’ - . G n-1
. -‘ L2 % "
o & 530
L J=1
R - -1
£3 Xty
i=1
n=1 '
5 Co 2l
j=1
& n-1
t element in the last positio -3 -1 =1l = =1 —
largest element in the ref +em—1)+cs(n-1)+cg X+es (-1 +ce L(G—-D+c;(n—1) ! o
) pes ; Jj=1 i=1 =l
is the number of times the while loop test in line 8 is executed for that value of j.
2 complexity \ =1 '
‘occurs when the array is already in sorted form. In this case, the control will not enter in to =
® loop in line 8. So ;= 1 for each . G - o
onisoxt ( )=cin + ¢y, (n-) + cs(n-1) + ¢y (n-lJfU +0+¢;(n-1) |
- = = an + b where a and b are constants. -
; mplexity
gl m Shen the array is in reverse order. In this case, the number of times the statements
1oop will be executed depends upon the value of . : e
- nsl S el e
™ . "E[f=2 +3+ s +n= 2 4 we
4 7 i j-ll' . ! : _ E 3 | ;
] o e = e, M _(m=n i
_I b _' : f A i i ]
% S . L .
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q = Partition(a, p, ) ;
- ~ QuickSor(a, p, q) ;
 QuickSort(a, g+1, 1);

}  while (afi}>x);
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¢ terminates because i 2§, and the valye
g afj] are less than or equal to x = 50 and 4

AP

q = j is returned. Array elements up to and \P
rray elements after a [j] are greater than or equal =

ning time of qUICk.SDI'I depends on whether the partitioning is balanced or unbalanced, and
: B | '_--ds:gends_On which elements are used for partitioning. If the partitioning is balanced (i.e.
__ amund which 10 partifion s : dwl(_ied into two equal halves), the algorithm runs asymptotically as fast as merge sort. If
e top and bottom of afp), {he partitioning is unbalanced, however, it can run asymptotically as slow as insertion sort.

equal to x and every elem“ o tioning
w - 2 3 - J

e ﬂte N _m?g]fms Seeh 5 case behaviour for quick sort occurs when the partitioning function produces one region
ind the-index i is incremented, ug n-I elements and the other with only 1 element. Let us assume that this unbalanced partitioning
the l‘_lili_:._l_q_qp repeats until i > “at every step of the algorithm. Since partitioning costs @ (n) time and T(1) = 8(1), the

vo sub arrays a[p]... a[q] and gy rence of the running time is y

afq] is larger than any element o} § T(n) = T(n-1) + 0(n)
Toevalt te this recurrence, we observe that T(1) = 6(1) and then iterate:
T(n) = T(n-1) + 6(n)
T(n) = T(n-2) + B(n-1) + 6(n) . F
- =T(n-3)+8(n-2) + B(n-1) + B(n) v
. =T(@-4)+68(n-3) + 6(a-2) + 6(n-1) + 6(n)

=T(1) +6(2) + 6(3) +....+ B(n)
=0(1)+0(2) +0(3) + ...+ 6(n)

- 30 : - '

k=]

n
=0 >k
k=1
G e
every recursive step of the algorithms the running time
: et i is no better than that of insertion sort.
‘case running time of quick sort 1s no be
tﬁﬁr&%ﬁn\mﬁ;e oceurs when the input array I alrcad:f completely sorted - a

situation in which insertion sort runs in O(m) time.

ning function pro&uce'S'f\VO'résiﬁu; of size n/2 each where quicksort runs much faster.
Cienbecomes
T(n) = 2T(W2) + 6 (M)
- partitioning pruﬂw_'a-muc]i faster algorithm.
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: Functions & Recursiop
W_—————-———_—_——_—__———__————-—\___—'\\
8.1 INTRODUCTION : ]
e . 4 £ functions. In every 'C’ program, main() function must be there,
&:‘&:uufnof??,;;ﬁmmﬁ:m un:lil:l{} function. Function Is a group of statements as a singj, .,
known by some name which Is performing some well defined task. The functions which are creapy)

i hile functions which are readily avajly, .
mmer in & program are called as user-defined functions, W Y availablyy
E\?r;-r:r are ulledpns library functions or built-in functions.

Advantages of functions :

e It facilitates top-down modular programming, whereby the large problem is divided into small pany
cach small part is handled later in depth.

. It reduces the size of code, if that code is repetitively used in program.
Function can be used in other program also, so labor is reduced.

Function can call itself, which is called as recursion, it reduces the coding, some problems are recine
in nature, at that place recursion can be used.

. 1t allows team-work for large project, individual members of team has to concentrate on the function g
‘to them and not on the whole complex problem.

82 USER DEFINED FUNCTIONS :

User defined functions are created for doing some specific task ina program. The code is written as one unithis
2 name. As the size of program increases, it becomes difficult 1o understand, debug and maintain it. 17 we writh
code in main() function only. When some portion of the code is repeated in the program and when there isu_kf—:l
purpose of the code, we can write that part of the code as a function. So, use of function reduces the size el
complexity of the program. The code of the function is written only once in the program and called for any murde
of times from the program whenever required. -

83 LIBRARY FUNCTIONS :

« These are the functions which are readily available and placed inside the library. Their prototypes are d“'—‘ﬂi
in various header files depending on the category (o which they belong to. For cxample, string poseS
functions are declared in string.h header file, mathematical functions arc declared in math.h header fil
need to understand the profotype of built-in function and include that header file in our program.

10.4 HOW THE CONTROL FLOW TAKES PLACE IN MULTI-FUNCTION PROGRAM ?
call

N ——

- funl()
fun1(; 2 Vo)
> )
sassabe return call
fun2(); -+
"'"0,\ call | fun2q) fun3()
) : / ¢
2 o (S >
e fun3(); aTIrEn
e S—— L
-—.l._________ Treturp
Flgure 19,3

progran’ for Problem Solving [169]

AP

.1, the call and ret g
n figure 10 1 urn from function js explained by arrows in different direct;
: rections.

ram with main() finction and three 1yemr. : . Above figure shows
function first run;!() ﬁ.}nclionﬁ l.‘Cl."Ed, 50 c‘;r::'c:fd;gr::f r';::‘;:;‘:zf::l&f:&*ﬂ” e 2
statement after call to funl() in main() function, Again fn2() function is cancd.rand i ne;“
of fun2() function t‘s executed, from fun2() function internally fun3() function is ca]larim mﬂ;:[() ﬁ;;ﬁllon, e
is cch!-llcd- then control returns back 10 pext Statement in fun2() staternent hu ]mc st Fee0 ecsion
fun2() is executed, control goes back 1o next stalement afte o e e Cy et

b . r call to fun2() in main() function.
In figure, main() function calls fun2() function which ine

: : mally calls another function fun3(). When functio
fuﬂm‘l's c:::;;. c;;t;oiorc;:'r:]?)l?‘Ihc[_funclTLL;lr; which called it j.¢. function fun2(), when !’unctizj)n fun2() :s.m:c:
control re : t unction, s is called as nesting of functi e .
e g unctions. The nesting can be done up

With function, three things are related: declaration, definition an

i d call. As applicable to vari Peieee
defined functions must be declared before their use in the pro bt ot S LS

gram.
15 FUNCTION DECLARATION :

The syntax for declaring function is:
type function name (argument(s)) ;

Here, type specifies the ly[_)c of value returned, function_name specifies name of user-defined function, and in
.bracket argument(s) specifies the arguments supplied to the function as comma separated list of variables. If

there are no arguments, then the bracket is left empty. The declaration of a function is terminated by semicolon
;) symbol.

The declaration is also called as prototype of a function.
Example, int sum(int x, int y); takes two integers and returns an integer
void printmessage(); takes no arguments and no return value

6 FUNCTION DEFINITION :

The syntax for definition of function is :
type : function name (argument(s))
{
statamant (s) ;
}

Here, type, function_name and argument(s) bave same meaning as before. The statement(s) within { } symbols
Indicate the body of a function. Here, the actual logic of the work of function is implemented.

Ifthe retum type is not mentioned, then by default it is taken as int. We can not define function inside a function.
€ can call one function from other. If the function reum type is oﬂ_'sc‘r than void, there must be Ftlurn
stalement in the function, The returned value can be put in brackets but it is not compulsory i.e following are
f"‘hd retumn statements.
Teturn; if the return typas is void.
Teturn x;

Teaturn

value of x returned.

(x); wvalue of x raturned.
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Program. for Problem Solving : [170] i

Program : | ;
/* Demo of function in program */ : \J

finclude <stdio.h>

#include <coino.h>

void printmessage();

main ()

f |
clxecx(); |

/* call */ ‘

/* declaration */

printmessage() .
getch() ; ' - = |
}
void printmessage () /* definition */
{
printf("Hello!!\n"); ‘
}

Explanation :
In above program. the line
void printmessage();
is declaration of function printmessage, which retums no value(void), and do not require any arguments, 50 ¢mp
bracket (). The line is terminated by ; symbol. The above line tells the compiler that somewhere in the proges
- printmessage will be encountered, which is a name of function, retumning void, \
The code,
void printmessage()
; { ke
i printf(*Hello!!\n™);
i s
is the definition of function. In the body of function only one statement printf{) is written. When the ab::s:

function is called, Hello!! Message will be printed on sereen. Not : tion I outsidt
the main() function. There s no semicolon (;) after ) lym::L‘ht the definition of functio

The line in main() function, -
P ‘printmessage() ;
hauﬂwﬁww&lnmyoﬁmuim,wlhcmlcmmiuthc

.

. for problem Solving [171]

08
progra™ *

",'Includ- <stdio.h>
unclude <conio.h>
/* declaration of functipn not neaded

yoid printmessage () /* definition +/

{

pzintf(“ﬂello! '\n”) ;

)

main ()

{

clrscz()

printmessage () ; /* call */
getch() ;

I

Output :
Hello!!

Explanation :

Inabove program, the only change is that the definition of function is written before main() function. Because
of this, declaration is not required. New sequence is definition first and then call of function in main(). Note
that In' the program, If the definition comes first, and then the call to the function is made, then
declaration is not needed.

11 CATEGORY OF FUNCTIONS :

The functions in 'C* language can be divided in following categories :
I Functions with no arguments and no return value

2. Functions with arguments and no retum value

3. Functions with arguments and with retm value.

The function example we have seen in previous programs belong to first category i.c no arguments and no refum
value, When we have function which takes arguments, in that case we need to understand the formal parameters

ind actual parameters.

The variables or parameters used in definition of function are called as formal parameters. While, parameters
Ued in the call 10 the functions are called as actual parameters.

Following program shows the function with arguments but no retun value.

Void sum(int a, int b); declaration says that sum function takes two values but does not retum any value.

hsbwammdadnnﬂmnfﬁmmmmmk

J# Demo of function without declaration }
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: ) ‘ ing 172]
; blem Solvi [ i
Program. for Pt:o ng BN
Program : I
i i i tion */
/* Write a program lo sum given (w0 integer numbers using function feniyy

_ I Output : Il ‘
j |

finclude <stdio.h>
finclude <conlo.h>

void sum(int a, int b); /*declaration */ |
main () .
{

int i, 3;

clrser():

printf ("Give two integer numbers\n”) ;
scanf (*3d %d”,&i,&3):

sum(i,j): /* call sum */

}
void sum(int a,int b)

/* definition */

int c;
c = atb;
printf ("Sum of %d and %d = id\n”,a,b,c);

> }

Give two integer numbers |
: | |
3
Sum of 2 and 3 = 5 |
For example, in following program, the line

int sum(int a, int b); : = .
is declaration of sum function. Here, a and b are formal parameters. Formal parameters are variables which
muudinﬁ:bodyoflbeﬁmcﬁnnmdin?mlotypc.
;tha 2 call to the function is made in main() function, the actual parameters are passed. For our example, the
. lipe : 3

ans = sum(i,j);

calls the function ams, With variablé i and j. T e variables | and j work a ally, e
115 assi e tual parameters. [ntemats

value of 1 is assigned t0 a, and that of j is assigned to b. T} 5 Ac arame 4
. £ 3y % . retumn . So, retum

of function which is int is stored in variable sum using = (:j:aerm.;,w'c R e it So i

We can not call the function simply as
sum (‘- ' j’ i 3
because the function returns integer,
. Whenever, a function having ; :
cver, a function having arguments is used, (he formal parametcrs and actual parameters should match ¥

: rogram Lo sum given two i =
/* Write 8 prog B 0 Integer numbers using function */
_'—___—-______'__-_

jinclude <stdio.h>
ginclude <conio.h>
int sum(int a, int b); /*declaration =/
zain ()

{

int i, 37

int ans;

clzscr () ;

printf ("Give two integar numbers\n") ;

scanf (“§d

ans = sum(i,j); /* call sum. returns integer =o its

Ad”, ki, &3) ;

return value stored in ans which is int*/
printf("Sum of %d and %d using function = id\n”,i,j, ans);
}

dnt sum(int a,int b)
{

/* dafinition */

return a+tb; /* return integer wvalua */

RhE

Give two integer numbers
34
156

Sum of 34 and 56 using function = 90

-

)

Fu!luwing program explains how the user defined function can be useful if it is used inside a loop.
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Ap *m Solving
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1 4 Program. for Problem Solving

| lEems

| : : tion. Ask the user to cnnﬁ
/* Write a program to find largest of thre¢ numbers using function —iEE'EL_‘\ |

i #include <stdio.h>
i #include <conio.h>
int max(int a, int b, int c);
main () ¥
{
int 1, 3,Xk;
int ans;
char ch='y';
clrscx () ;
while (ch == 'y’)
{
printf ("Give three intager numbars\n“) ;
scanf (“%d &d &d”, &i,&j, 6k);
ans = max(i,j.k); /* call function */
printf(“Largest of §d, id and %d = 3d\n“,i,j, k, ans);
££flush (stdin) ; /* clear input buffer */
printf ("Do you want to continue?(y/n)\n”):
scanf (“8c”, &ch) ; /* gat choice */

/* prototype */

/* choice initialized to Ry lhy

/* loop */

}
}
int max(int a,int b,int c) /* max defined hera */
| -int large;
5 large = a;
. if( b> large)
large =b;
1P if (c> large)
q : large =c;
] g return large; /* return largest number */
5B )
| Il Output : | .
" ‘ ; Give three .lat.-gir nunbers
_' . 23 - ;
i 11
t ] 56
". ; ! Largest of 23, 11 and 56 = 5¢
B j Do you want to continus?(y/n)
v )

Give three integer numbery

-

———

43 = —

Do you want to continvo?fy/m

n

55
24
Largest of 43, 55 apg 24 = 55

et ey T
' npknlﬂﬂll = .

[n abave program, max function is user defined function. It is used insic:
T o S A ; ran. sed insice the while loop. Whil, g
ill eh='y". Here, i, j & k are actual parameters passed to function when called wHIE a *:.;lmp o
parameters. The function finds out the largest number and returns that value Thl-- sJIa{cmn‘:n‘r 4 g

ans = max(i,j,k); -

stores the returned value in ans variable. The function

: fflush(stdi it o
reading can be done properly, (stdin) clears the input buffer 50 that character

/* Write a program using function which receives number as argument and return sum of digits ofthat number *
finclude <stdioc.h>

int sum digits(int num) /* function which takes number as input and I
return number of digits in that number #*/

{
int sum =0;
while (num >0)
{
sum = sum + num §10;
num = pnum /10;
}
raturn sum;
}
main ()
{
PHREL(“\n3d\n”,sum digits(123)); /* num =123 */
:’"ﬂtf{“id\n",sum_digit.uszan; /* num = 4523 */
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Program. for Problem Solving [176]

. : .
/* Write a program to check feap year using function. */

f§include <stdioc.h>
finclude <conio.h>
char check leap(int year):

/* prototype return. type character*/
main()

{
int year;
clracx() ; J
printf (“Enter year\n”);
scanf ("“%d", &yeax);
1 (check_leap(ysar) == ‘t’) /*call */

printe (“Year td is leap ysar\n” year);
else

printf (“Year %d is not lesp year\n”, year) ;
1

char check leaplint year) /* dafinition */
{

return ‘t';
alse

reatuzn ‘£';

if((yeaxr % 4 == 0) && (year 3100 1=0) || (year %400 ==0))

’ L ———
Outpaut-1 : —
Enter year
2008
X 2008 is le
. sar BpP Yysar o S
Enter ysar
2009

Year 2009 1..- not leap year

. AP
ml{lm .

/» Program t0 find HCF of giv.n Numbers without Recursio
sion

int hcf(int, int);

int main()

int a, b, result;

printf (“Enter two numbers
scanf ("%d%d”, sa, ¢b);
result = hcf(a, b):
printf(“"The HCF of

to find their HecF:

%d and &d is

: fdi\n* N b rasult) ;
int hef(int a, int b)
{
while (a != b)
{
IEv(aS> h)
{
a = a - b;
}
else
{
b = b - a;
}
)

B
Output .
(o -
Enter two numbers to £ind their HCF: 4 6
The
1 HCF of 4 and 6 is 2.

" SCOPE OF VARIABLES :

! Scope of a variable, we mean in what part of the program the vaniable is accessible. In what part of the
Program

Ve the variable is accessible is dependent on where the variable is declared. There are two types of scope
“ %l and Global.

“’ﬂl Variables :

%€ Variables which are declared inside the body of any function are called as local variables for that function.
Ii"' Variables can not be accessed outside the function in which they are declared. Thus, local variables are
€mal 1o the function in which they are defined. So far we have used all the variables as local because all
the Viriables were declared inside of either main() function or inside user defined function.
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i ~ so use with care

" Declared outside function body
' Too much use of global variables make program difficult 1 debug,

of local and global varisbles

——-—‘_._\*P
e ..:wnfﬁgn'_i.s called as global variable. These |

tic e riab
sram. i.c all the functions in program can share globa| variaHI:‘ 8

using function

= T RSSER——

i -

o aram. for Problem Solving
program- for & [179]
r__ \ AP

printf(“Answer=%ld\n", sy,
- }
main () .
{ ; :

int x,n;
clrscr() ;
printf (“Give value of x ang n \nv):
| scanf(“3d 8d”,4x,&n) ;

/* local variables

series (x,n) ;
/*call function with values of x and n L7
]

[Outpur:_|

‘Give value of x and n

. -

global variables. so can be

2 4
Lﬁlu-r-ZQ

' 3 PARAMETER PASSING TO FUNCTION :

When a function is called from other function, the parameters can be passed in two ways.
®  Call by value

*  Call by reference
In ”_“ by value, argument values are passed to the function, the contents of actual parameters are copied into the
formal parameters. The called function can not change the values of the variables which are passed. Even if a
*-Emf_dﬂn'tries to change the values of passed parameters, those changes will occur in formal parameters, not in
3¢ctual parameters,
Example ;
Inall the programs which have seen so far, use call by value, where we pass the value of actual parameter.
-~ Inprevious program the call .

Beries (x,n);

cal term(x,i):

o examples of call by value. |
by r,feréhte, as the name suggests, the reference of the parameter ie nddﬁ _(p:‘imgn ;, p.m
Rnction and not the value. Because pointer is passed, the called function can change the content of
Plrime!er passed. Call by reference is used whenever we want (o change the value of local
t declared In onme function fo be changed by other functios. 5

ve

ve
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tion. The problem is that we ars tryin

: : - B o change the values of variabl d y (which are local
() function) by outside function exch) function using call by value, which : ui!a:oxi;::, =

o I i : i

hould use ;:l m?di?egf:‘:ew :Slﬂ the comect answer iz exch() function definition and call to exch()
wM call by reference. In call by reference, we pass the address of the variable,
formal parameters should be declared as pointers of appropriatc type .

to exch() function should be written as
exch( &%, &y) ; & symbol specifies address of
. W of exch() function should be written as

to -e'xcho function assigns address of x to variable 2 and address of ¥ to variable b. Now, the
on has the address of actual parameters, 5o it is able to change the values of actual parameters.

*b=temp;

printf ("Printing from inside exch function\n”):

printf(“a = %d b = %d\n",*a,*b); :
: /* local copies exchanged */

1 &Y) ;
by reference. x and ¥ actual parameters*/

rinting from main ft_mct-iéﬂ_\ﬂ"l:

x = 3d y = 8d\n",x,¥): ¥
' /* x and y are changed */

AP

%

ve

ve
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Program. for Problem Solving [182] SR /f,""/—f—— Ll wie 4
; I *{N-I)'. e e A
: =N
R \\ Nl ] terminating condition
Give value of x and Y o ; =
f recursion :
5 afe two 1ypes of recursion based gp how recursion takes place: Direct recursion and indirect recursion
I ase of direct recursion, a functio i Sy ct recursion and indirect recursios
DD G G the casc 0 ( n explicitly calls itself. Whi ] ;
& 3 ‘ : | fncton calls another function, which ultimately calls |hc|‘::!|§r "r.h-llc in the case of indirect recursion, the
a=5b=3 . ’ | e : 5o
pample of indirect recursion,
Printing from main function _ 3
oty o ' : — funl () o
{ _ (

If we execute following code,

void main()
{
Cdnt x[] = {1;2,3,4,5);"
printf ("3d”, fun (&x[2]));
1 ; =
int fun(int *a)
{
int im0, sum=0;
for (i=0;i<2;i+s ats)
3 5 sum 4= *a;
' return (sum) ;
1.

fun20) funl()

}

ADVANTAGES OF RECURSION :

‘¢ Easy solution for recursively defined problems.
¢ Complex programs can be easily written in less code.

DISADVANTAGES OF RECURSION :

®  Recursive code is difficult 10 understand and debug.

_ In above program, mai ) function calls function fun() with call by pointer value.

% Terminating condition is must, otherwise it will go in infinite loop.

8 Execution speed decreases because of function call and return activity many times.
| Statement Effect —-| W
'. : T
int x[] = {1234,5); 0)= 1, x[1}=2 ... : ; ’ , A
. .‘D ~{ - L x[l]‘ e e 1* Write a program to find factorial of a given number using recursion */
.‘ Wﬂﬂf&l{ﬂm Call 1o function fun with address.of X[2], so *a = x[2]=3 Tj;q
,1 int i=0,sum=0: 30, sum=0 lude <atdio.h>
.‘. forli=0ri<2it+ai+) um = 4% sum = sum + x[2] li}clndp <eonio.h>
| Sonsm =083 23 : long int fact(int n); /* prototype of function */
] sum = sum + x(3] so, sum = 3 44 =7 s s 0
return{sumy); Retum value 7 to main() which is printed by main() ﬁm@n_______, {
So, output
£10 RECURSION : ; long int ans; /* long int store large number */
Slracy () -
Sometimes, the function is defined in terms of § ex () ;
! . of itself. : : (2 .
a 1) K&Him factorial of N is kﬁw’?ffmpqrmp’en?ﬁurﬂ o8 pumber, e 42 5/ PEARtE (“Give the number\n”):
Again =N-1* (N-2)! ; actorial =1, .
\ Is the process by &’.mnﬁ“&mmn which calls itself internally. Thus, ,mr::: 1eAng (“vd”, gm) ;
- - condition Lo stop recursion; otherwise it wiy Because the function calls itself, there must ¢ * Ny = g
| as terminating condition. For above mmormmm l00p. The condition m‘atop recursion 15 gat(m) 7 11 by value*/
e « the terminating condition is 01 = 1. Thus. ' /% call function fact() with cal® B¥

ve
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|l Program. for Problem Solving [184] x\ rogram: for Problem Solving [185] \p
N — — = s
' e > ﬁ“:— -
| ® p:!.ntt(“!'lctorill,'?f $d using function = $1d\n ,m,m-),\ = Jong int fact(int n) ] ._p
! dy h */ { ; : ‘
long int fact(int n) {Etuncticaibodyiaexre - I if (n==0) /* condition to terminate Tecursion */
{ 5 . | return 1;
if (n==1) /* conditicn to terminate recursion */ R ise
return 1; return n* fact(n-1); /* recursion here. fact() l
else calls fact() internallys/ |
return n* fact(n-1); /* recursion here. fact() L},_,— |
calls fact() internally*/ [
: Oufput-1 :
g | Give the values of n and r
6 6
Outpat : | g |
; 1 Answer = 1
Give the number
Tactorial of 6 using function = 720 A : | Give the values of n and r
= 10 7
I Program : ]
S Fane e ] Answer = 120 .
/* Wrilc a program to calculate nCr using function : I
! = — : -
oCr =nl /(e * (@n)! ¥ Similarly, wc, can calcu n:: X’ using recursion. We can wrile =
& X' =x *xr =
: #include <stdio.h> x*= 1, terminating condition i.e y =1. i
#includs <conio.h> | [Program |
- | |
| long int fact(int n): : /* Sum of digits using Recursive function®/ |
'_ main() - #include<conio.h> _.!
{ finclude<stdio.h> in
| int n,x; e ' int sumofdigit(int x);
| long int ans; : void main()
{ clrecr(): {
i f ("Civa +} :
: -Pﬂﬂtﬂ‘ﬁ-h:l the values of n and r \n”) ; pas 4 \n®} 7
scanf (“$d%d”, en,ér) ; printf (“Enter Intsger number i
| - Ex) a » » £
! | £f ((n<O || T <D Il n<r) canf (“%d”, &n)
i - A : sum=gumofdigit(n);
II- ; P ("Input data invalid\n~) ; printf (“Sum of Digits %d\n”, sum); we
h elze
' ? getch () ;
- A . )
' ans = fact( i * :
E printe (™ t(n)‘l ‘z“t‘:} * fact {n-r)) ; . ’ ' /* Recursive Function sum of dlgits 4 ; M
au “““."3 - !M\nﬁ,m’;' int psumofdigit(int X)
J {
i ""-——_glt ..n'd; ————
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Pproblem Solving [187] AP

} J ) el - y . nl,n2 are prmflous fibonacei numbers and fibo)
— _ = - : W e ill eall itself, when n=0, recursign wm;:!lcsme Ry O b gcn:rawd At o aenes

to calculate Highe'sl Common Factor (HCF) of three integers */ l
ude<stdio.h>

int y):

! F’ int a,b,c,h; b

 clzser(); :
printf(* ENTER 3 integers \n”);

scanf ("§dsdsd”, &a, &b, kc) ;

h-hcf(bct(t b))z

fet (4 p:int!(“‘!t:l' = id\n”,h);

§ :q.tchf).

b .

i ~ while(x!=y)

? .

i_.- . if(xoy)

I S x=x-y;
e ise

Y=y-%;
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: . - roblem Solving -
Program. for Problem Solving [188] Ap W\&_ ) AP
nf(™4d”, ea(i]); Se
Output2 : | > —— r’ﬁ—\

. ‘ }
ENTER 3 integers i .
34 ; }
22 main( )
12 { :
HCF = 2 int x[20],mn;

clrascr();

8.11 PARAMETERS AS ARRAY :

We can pass the whole amay as a parameter to the function. We have already gmdied in the chapter on poingey
that the name of an array is a pointer to the first element of an array. So, if we pass I_hc name of an amy
as an argument, we are effectively passing wholc amay as an argument. Naturally, passing an address of ;3

array is call by reference.

Following program explains how, whole ammay can be passed as an argument to the function. In this prognn,
two user defined functions calculate() and input() are used. From main() function these two functions are callef

with arrey as parameler as
input(x,n) ; and
calculate(x,n);

whérc, x is the array name.

.

Program : =
/* Write a program (o sum and average the given numbers using function */
#include <stdioc.h>
#include <conio.h>
int calculate(int a[], int n)
/* calculates sum and nv'-ngi of array data*/

{

int i,sum=0;

float ﬁq: .
for(i=0;i<n;i++)

sum = gum +a[i];

avg = (float)sum/n;
Printf(“Sum of values = %d and Average
1

= §5.2f\n",sum,avyg)

{ /* guts data ip array .ﬁ;m user */

void input(int af], int n) ' | WW

printf ("How many numbars?\n”):
scanf (“%d”, &n) ;

input (x,n) ; /* call function to get data and
store in array. Whola array passed */
calculate(x,n); /* call function to process

the data. Whols array passed */

}
Ouiput : |

How many numbars?
Enter value 1
1
Enter value 2
1
Enter valua 3
3
Enter value 4
4
Entar value 5
5
" Enter value 6
6
Sum of values = 21 and Average

&

= 3.50

o-dimensional amay ¢4 be passed as a parameter 1o the function. Here, also

F
ollowin i W W .
; 8 program explains ho le two-dimensional array is passed to the function.

IEWe pass the name of an array, who

m a program to sum major diagonal elements of square matrx
s/

(number of row and columns same) USINg function

int 4;
for (im0; i<n;it4) ¥
{

printf(“Enter valug Ad\n”, 141) 3

, _.1"& Calculate major (int all[5],

| :‘M-_-___.__-—._._-__.__._.—_.___.__

include <stdio.h>

."'al\lda <conia.h>
int m, int n)

/* calculates sum */
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sor Problem Solving
¢ = —"--—-—-—--_E?.'_]________ AP
1 _-_-__--"_'-—-—-_.__
E. t is the size of matrix?
i Give row 1 data
i 234
5| va row 2 data
i R6E7.8
13 row 3 data
E 2345 -
: ~ Give row 4 data
; 789

f&-.t:lon of diagonal elements is = 20

AS STRING :

is character array as parameter, because string is stored in a single dimensional armay of character
chapter on arrays and strings we have used the built-in string functions for manipulating strings. We
defined functions to manipulate strings. In this section, we will understand how @ string or
of strings can be passed as 2 parameter to a function.

program shows how the user defined function for finding length of a string can be written. Here,
a user-defined function, which takes pointer to character as an argument, and returns integer value.
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= %d\n”,str,len);

| function to reverse given string. The function is

intains two variables one starting from first chie |

string and then exchanges first character with last chance
on till both variable values cross each other,

user defined function®/

- .

——— e —

el i S,

————

for Problem Solving -
m r [193] AP
— AP
;ﬁ-ﬂnu(“mtlr a string\n”);
'.t' {’tz} b
| pri.nt.f(“lh\rlrla of %5 is " gtr); g
| reversa (str);
printf (" %s \n”,str) ;
!
Enter a string
)_(aha.jm
Raverse of Mahajan is najzhaM
ing program explains use of array of strings with functions. As we have already studied, we regquire two- »
nnl! character array to store amay. of characters.
Wrimapmgmntha.tul:esmpmsmd:mumemdlheusmhjeamhmdu!mhuwmm
the data on screen using function */
include <stdio h> =
'f;ginnlnd- <conio.h> |
disp(char stud[10][20], int mark[10][3],int n):
s /* prototype of function */
starline() ;s
in
/* assuming max 10 students */
(“How many ._tudlntl?\n'lr
0;4<n;i++) ove
; _:iﬁﬁz(“int.r name of ,mt\n"]: J
[ mt(‘ll",nml[inf . : wve
. int!(“lnt.-x 3 subject marks (out of 100) 3 *
i in ..gulllﬂ\h"}

lcin.t t"ld“ mrl:l l'il U] )i

.

: - g > ii Lo
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AP

"gnter name of student
‘milan

_pater 3 subjects marks (out of 100) in
40 50 45

ARRRRERRARNE AR RN AR RS A R AN A bR A TR T ROk A
- sanjay -

. §9 75 70 Total = 214

#‘.—‘ Rl E bbbttt A A T T T T T T T TS
! k paresh

| 68 76 68 Total = 212

AR R R R R AR R AR AR AR AR RIS AR AR AR Ry
‘milan

40 50 45 Total = 135
ji-il'itltl’ititititt*tlittltﬁi'iilltiiiii*iit‘i*tt

sequence

t x,y, *ptr;
clrecx() ; -
rintf (“Give two numbars ")/
‘scanf (“idsd”, &x, &y);
Ptr = large(x,y):
intf("Larger of ¥d and

td is d\n” Xy, *Ptr);

|

ove

wove

S
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= \ip =
\. : Zanl() /* call function +/
3 . : ﬁ: printf(“sd\n”,a); |
..... \ LI
: f].‘D.t a = 25.5;
e£("SE\D”, ) ; ‘
| ez
fetime of a variable. The variable values can be sy ‘which are to be stored in the registers of CPU are called as register variables. register keyword is <y

 purpose, for cxample,
agister int a;

es the variable a as register van‘_zblc. Register storage class should be used for variables which require
access. As the number of registers of a CPU is limited, we can have limited number of register variables.
ue can not be stored in the register, the compiler may convert register variable to non-register variable.
f register variable take place in registers, have garbage value, scope local to function and
ated when the function is called and destroyed automatically when the function terminates.

bal variables are by default of static storage class. Default value of static variable is 0. Static global

available throughout the entire file in which it is declared, while static local vanjable is available in

tion in which it is defined, but is initialized only once and retains its value even when the control goes.
the function.

static variables are stored in memory, default initial value 0, scope is local to function or file in

h declared and lifctime is entire program execution with retalning values between function calls.

program explains the use of static yariable. Static variable preserves its value between function calls
e it fetains its value even if the function in which it is declared terminates till the end of the program. The

variable n in funl() is declared as static with initial value of 2. This function is called 3 times from main()
' n. Every time the function fun!() doubles latest value of n. This is possible because variable nis declared

y default it is auto. All the local variables have 16

age initial value, scope local to function
ne suggests, auto variables are created W
wher on terminates.

' Rﬂ,‘,?ﬂnbﬂ‘!hit all the local variables are by default bait
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AP

/* global variable after definition

©f main() function #/

i e L A

ple shows the use of extern in one file only,

gram is divided into two or more files, and we want one variable to be available in all the files of
we usc a variable with extem storage class. For example, the declaration

xtern int a;

e memory 1o it. Storage in memory, defuult initlal value 0, scope is global all the files of
and life is entire program execution. .

p to the end af the program. So, the functios 1 ¢ files “separately without compilation error. Later on both ¢ files can be madc as a part of a project
-M-lt- n ‘can be run as one .exe file. The linker will take care of other things. :

} File2.c

lude <stdio.h> #include <stdio.h>
extern int a;

void funl()

{

a=a + 10:
'p:intf(“\?alul of a =
#d\n”,a);

i ubmusuudefﬂedw i
e have to mcxmw I : ~

 Write filel.c
~ Write file2.c
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-
\;1 .-' -

n E!q!p-:-@-_nalic storage class

Declaration: _static int a;

| Itis the default storage scope for global Varishl
| Default initial value is ;

[

Life time is till program exccution

| nitial .":E.'ﬁd'buly /once

f
-
-
2
=
L
L.‘r i
" s
-"E
L
v
<
¥ >
Sl
.
3
= > i
- *
1
‘b = |
by
i 3
]

. :

EI;W""‘ program using function which rounds
3 '!‘-' n
i

|

_;@f.Pmblcm Solving (201) 2
— alse e .
F | return;
o)
T
'T"‘ ‘Give value of n 13
i‘ 024681012
—

given real number into its nearest integer without using library

e
[

—

o

|unzud- <stdio.h>
E@g;.mun: (£loat x)

int num;

float temp;

num = x;

= T R

ﬁsgtbi

=y

teamp = x - num;
if (temp > 0.5)
raturn num +1;
alse
return num;

float a;

~ int ans;
printf (" Give one real
scanf (“R£”, ga);
ans = nearest(a);
printf (“Nearest number = ‘4d\n”, ans);

number\n") ;

one real number

123

Arest number = 3

a D;‘ugram to calculﬁ.e pcnmetet of a square and rectangle using function. Perimeter of a squarc
 While perimeter of rectangle
[ +2 % ¥

lude <atdio.h>
lude <conio.h> z
:i_square (int 1); b
Peri_rectangle(int 1, int b);

P .

-y
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e
th = 3 width = ¢ F“‘“t‘t
of rac le =
e tangla = 14

tite a C function to exchange two numbers and use it 1o
user. */ ;

reverse an array of 10 integers accepted

i<10;4i++) '
ntf(Ved “ x[1])/
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;' int i, m =15; /* assuming max 16 bits ./

AP

clude <conio.h> )
d convert to_bin(int num) .

int n;

clrser() ;

printf("Give nuanber to be convartad to binary %);
scanf (“%d”, &n) ;

~eonvert to bin(n);

: id convert to bin(int num)

" unsigned int bin[16];

while ( num 1=0)

I . :
o .

bin(m] = num 32;
- LA

num = num /2;

for(i=ttm; i<= 15; i++)

printf (“%u”, bin[i]) '
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Program. for Problem Solﬁng

i 4t

[206]

AP

s for Problem Solving
\\\ [207)

another function

‘ = ; function js defined inside

_: LIBRARY FUNCTION :

AP

Important functions of <math.h> file
| Function | Syntax Meanin : OF
g ) Both True and falsc as ) (b)  False
acos(d) double acos(double d) Returns arc cosine of d 6 function e 1€ case may be 3
5 : : netion, ramet
asin(d) double asin(double d) Returns arc sine of d 3 i!:ﬁ;nclion AT CEErS are used in definition of finctic
affn(d) double aurn[double d) Returns arc tangent of d ] ) Formal, actual (5)) local2lob ion, while ____ parameters are used
ceil(d)  double ceil(double d) Retumns a value rounde e e .o using functions Ly (c) A 3 .
y ed up to next higher ; ( while using unctions, actual and fo ctual, Formal
of d Bher integey e mmal parameters must mate (d) None of above
floor{d) | double Mlodr(double d) Retums a'v : (g (®)  True atch in type and numbers
S ms a value rounded up t T —— : (c |
i i Ry p to largest integer il = variables are declared inside fiincr bodl ) Not always True () Not al
costd) | double cos( , body: s s cabodywhifcs abless bRt
sin(d) e fﬂﬂdoublc d) Retums cosine of d e (a) Global, local (b ¢ variables arc declared outside function [
double sin(double d) Returns sine of d ] : i ') sate, Dymwic.{(c)) Loc {
tan(d) double tan({double d) Reie TG o — variables are initialized automatically 1o “ Local, dynamic (d) Dynamic. static
oxpid) | doubl e — R ® i Yueil g
c axpdouble d) - Finds cd — 2 (c) Global
| log(d) double log(double d) Returns natural logarith —_— LR ‘:;m to change the value of actual parameters, by th : (d) Static
logl0{d) | double logl0{double d) Returns logarithn to th e POSIIvE number | cr b value (b) call by refercnce k‘; Ya he function body i.e function we need to use
.Pﬂ"dml double powldouble d1, double d2) sl to the base 10 of d, positive numse| 4" The ;wen1‘c‘m exch(&x, &y): is oth a and b
sqriid) « | double sqn(d) = ised to the power d2 i.c. dId2 (s) Definition (b) call by valye
s — : ’ - :
: quare root of number d, positive numbe il For the function call exch(&x, &y); (¢} call by reference O gt
— Important functions of <ctype.h> file et should be the prototype assuming x and y are -
| Function | Syntax Meaning (1) exch( int a , int b), y are integers?
; IWI-'] int isalphaint ¢) | Retwms TRUE if ¢ is alphab : {tl’ exch (int *a, int *b); :3; l‘I‘;L'h .':nﬂl , it ); ) |'|
_.wf-‘) fmisldwﬂﬁnl ¢) | Retums TRUE if c is lo:'cr cc:s:[?c“"lsc :cl'-'n?s FALSE :;h'd;m the features of recursion? MELSE I _:I
i i c) :nt Winl'.t!) Retumns TRUE if ¢ is upper < etter, otherwise retums FALSE gelsEs code (b) difficult
tlc _| int isdigit(int c) S HRUBT S Bl ase If:tlcr. otherwise returns FALSE (¢) reduces speed of program d DUELEGIET —‘
. _.'w':) int isalnum(int ¢) | Returns T ; : ts digit, otherwise returns FALSE & Ifwe pass the name of an array as an .{ ol oisogye {
* | ispontlc) | int isprint(c) s TRUE if ¢ is letier or digit, otherwise ren Al QF a1 amay fo function. y 35 an argument in function call, we are passing
R EYRT I Relumns TRUE if ¢ is pri ims FALSE @) Fi PBSIDE. _ elements of
ispunct(c) | int ispunct(c) Retums TRUE if ¢ i printable character, otherwise retums FALSE iy (b) last ©
. " = Il ¢ IS punctuati i i <
e - — FALSE punctuation mark (like , ; : etc), otherwise retums T e Vanables retain values between functi (d)ERsome i |
isspace(c) "m"“ﬂlﬂdc) S @ Sutc " ke ction calls,
v ; clums UE if c is white 3 == : egister C Al it m
— e returns FALSE space like blank, tab or newline, othenwise — vanables are initialled only once, while Ly u.n . (SHRER cna)
13 f : s v vanables are initialized every time function is
¥ . I, Global .
A - : MCQs : k A (b) Sutic, A .
125N . 1 : ; , Auto ) A
o M b is readily ava R What s the value rejumed b o LAS AR (d) Global, Local
. () User defined funcy ilable in library is called 0y 1 y floor(10.5);
(ﬂ] b Mw e i () Builti Betiiryicn : (b) 10 () 0
€ L 3 uilt . 1on . L d N ; =
2. Function which does A . (d) Botlh l: o 10) itsclrls 2 process in which a function calls Gl hags ehtbove
5 R not retum any value has return and c F’M - (b) another function (c) main() function
1 ()l Iype as OWINg i an example : X (d) none of the abave
Iy o (W ple of user defined function ;
type of a funetion of wh (c) Ni (d) None of abovt M gy printf ®) ; l bave
g which retum type i . Which scan (c) fest :
is : of il (d)
: (®) char A not specified? W "_‘C following:is element of function definition? =
o d 1 above Sy unction name : .
(d) Nonc 0 : ; (b) Parameter list (c) Func .
AMfunction wirh Hon e . (d Aboveall
T out return statement is legal. bove
Funcy; (b) Can't say (c) False
% an (d N
| U Chay jatums value by default. JERens
o) K
() Flon @) Void

(b) Integer
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5, b=3;
(d') Nclnc 7

= max(a,b);

.‘f"“ii_;ih' amay of 10 pointers ("Maximum = %d\n”, ans);

None

@4 b _ Functions with no arguments and no retum value

(d) None of aboye

tf("Give two integer numbars\n");
I " ” =3

o () 7. (c) 4d ¥d”,si,E3);

13. (o) 14. (a) sum(i,]); /* call sum */

20. (a) 21. (b) /

' ' um(int a, int b) /* definition. No return

] 0 value and two arguments*/

, int. (=] .
mme vhich is perfogming some well defined st ooy
:q au::ﬂde::ned fu“m::t:g code, we @ 3 ; printf(“Sum of %d and %d = Id\a*,.,b,‘;j :
a definite purpose 3 wea : : :
size and complexity of the progr™ ‘
i on, while acrual ar_gumepﬁl_
le explains formal and actual arguments

-

‘What do )"ou mean lhy- recursive function? Explain with example.

Ve function is a function which calls itself For example factorial ofa number, we can say thatN! =N * (N-
ctorial of N is defined in terms factorial of N-1.
in (N-1)! = N-1 * (N-2)! and so on. R (g, U £
; Pl Aaar wﬁ‘chnﬁmclionullsi_uelfl Because L ction itself, there must be some
ks ;t:: ::cﬂ::'s?on; mhet’\:n'se lihurill lead to infinite luop.'l'h_’cco‘ndﬂimtostapvmmu called as terminating
For above example of factorial, the terminating conditionis 0!=1. Thus, .
gram explains the use of recursion.
lude <stdio.h>

| o et B tion *
t fact(int n); /* prototype of 1\!!101 on */

.

bove

bove
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— o . AP

(4 ml’;

of a variable, we mean in whay
m the variable is accessible j5 dc;::d:,rl e
_ Local and Glohal. =

“Local variables Global variables
“D‘w inside I'unclit?n body Declared outside function body
suinitialized automatically Initialized automatically by value 0

yflocal variables advisable | Too much use of
with care

. program the variable is accessible. 1 ]
f.ﬂt (’ with call bY Tl where the variable is declared. lmnmm

.:;_i!-“.ﬁ'r""“.} i

U/

global variables make program difficult to debug, so use

@ time of a variable means what will be the life of a variable i.e when the variable will come in to
.nce and how long it will hold the value. For example, local variables have the lifetime till the control
mains in that function. As soon as the control moves out of the function, local variables life is over i.e

o Life time till the control remains in that function.

ilegisler

o Life time till the control remains in that function.

Static

o  Life time is entire program execution with retaining values between function calls.
External

Life time is entire program execution.

etumns one value as output is as explained and its definitionis
e I
/Integer values as input.

n can be written as below.

] clrscr(); -
for (i=1; i<=5; i++) < -
funl(); /* call function */

e )
~ void funl()
{

-.',--itltic int n=2; /* static variable initialized only once S

n=n tz; ! .
]l__rint_f("n = %d\n",n);

L

itin

above

1bovi
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| * SHORT QUESTIONS |,
' program which runctlon must

¢’ program, main() funcrion Ut e l: there?

. types of functions, s
“il n who created the function,

AP

B

there gy,
© 2 type of functions: User defined functions, and Library
yniax for declaration of function

that  calculate

Pt _name(arguments);
ion of funcliq'n compulsory?

ympulsory. Declaration of function j
i e Rt on l! conjpulsory only when call 1o (he function in the program

Innlg,“

types of scope of a Yariable,
_ arc two types of scope of variable: Jocg) and glnba.l
is the default storage specifier?
orage specifier is: auto.

L4

their values between the function call; They initialized
. in which they are defined. : e T
s the default initisl value far a static variable?

sin() be called recursively? e
function including main() can be called recursively.

-

it

above
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M i : name [25] ;

,_ . ures and l’“"l-ol‘s i .::::;;ao];
: .~ char ©ity([15];

sax;
as arrays. The basic data types apg
tions where we nced 1o store dagy it::.q“
require difTerent data types. For ey

Thyy | i
ame, address, city, sex, age eu;"n*' s $2 are written imm

teger type, name, address, city is armay of i cdiately after -
F"'.iuiaar!y.- Book is a collection of data ;:::“"\ i sl and 52 as sty Variableg ol! ::'U‘Tbo. and terminated by semicolon symbol :
price, year of publication eic. Here agyjy 1 _ <L type. The declaration can e eers. CIOYIE
s wb::,“r pages and year of Publicatioy (1
issimilar type, which are logically rei.u

be anywhere in the

: name [25] ;
" different data types grouped together and kngy,
group of variables of different types known by, " ch address[30] ;

in DBMS. As record consists of fields, the dat itemsofy 8 cnar city(15];

s@x;

template, struct_name is an optional tag which providesa R adent ula2.

S the structure are written in Curly {} |_"'I=ﬂ-
sumg__nnm_gt:d? M;?dW“‘c“”“"m“ e ) first the template is defined, and the variables are
truct na .
n'md_. hc;.:"beh;: . student g1,s2:

declared by the statement

tement can appear at any place where we can declare variables of other types also.
SING STRUCTURE MEMBERS :

Iwus the individual members of a structure using the dot (.) operator. The dot (.) operator is
2 ftl'ucture member operator because it connects the structure variable and its member variable.
tax s :
_ j &het_va:.at:uct_mmbo:; . :
rollno and age ar€ it i : = : .
. declaration Var is a variable of structure type, while struct_member is a name of a member variable

re using above prototype: "“ 3 : i1 '
clared in different Ways: ple, for the struct student with sl and s2 as variables,

Scanned with CamScanner
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4 sex = 'm’ while for stud
:m_ m e .D_I' student 52 m“lh\-,

b

srudenl using structure - roll number, nane

fm,_.]:,'»-}ybmm Solving

printf ("City = 44,

E._; Lid
: as8 = fAs\p ,ll.rollno,

[217]

Sex = ic,

81.name, sl.address) ;
Age = 3d\n~, 8l.city,sl.sex,5l.age) ;

AP AP
Y

+ Address = university road
Sex = m, M. = 3

| int rollno;

| A char name[25];

| ~char address[30];
4 char city[15]:

p char sex;

int age;

bove code, the two lines
t student s1 = {

ct student a2 = |

't student 82 = (

“

1, ™“Vansh”, “University
Road”,”Patan”,'m' ,3};
‘2, “Saniya”, "“Krishna Nagar”™,

“Ahmedabad”, £’ ,4) ;

1, “Vansh”, "“University
Ro...d' r “Patan”,’'m’,3};
2, “Saniya”, "“Krishna Nagar”,

“Ahmadabad”, ‘ £'4);

lizes the structure variables sl and s2 with the values written in { } brackets.

Scanned with CamScanner

applicable to basic data types, we can also initialize the structure variable at the time of creation of
bles. For our student structure example, it can be written as:

=

fitin

above

above



: fa fm_blcr;l Solving

char 86X/ WG, i AP
o AP
int age: e

other Variab| e

mpm defines the studen, structure
struct student 5[50) ;

e s u?_myas[sm of student typ. :

| fﬁ_’wmmnpt A o s;;lill:&:'e. We can access individual members of an array by using

» and the line

|‘f }F' Write @ program to calculate net salary

'-JJ J"m.-:s % of Total DA = 50
" [Jinclude <stdio.h>
1 i:lime:'lud. <conio.h>
7 : l.‘.mut employee
ng”, “xyz’,”ABC Ltd" a41,215); (| [{
i : |  char nama[20];

Of N employees using“structure.
Net = Total - Ttax

% of Basi
“'&m-ls%ofﬁuic‘l‘.ﬂ=4ﬂoﬁx ¢

|

bk.title, bk.author); |I'r double basic; 5
| |  double da; A
: II 'I'-j:z doubla hra; |
A | double ta;

double total;
double net;

| |void main()
: x X - | | struct employee amp[50];
, have an afray variable of structure, FE 8| dnt i,n;
dents, in stead of declaring 50 different S . double temp;
to store details of 50 students. 3
) i 3 - clrscr();
~ Printf(“How many employees 2\n”);
| scanf("%d”,én); '
~ for(i=0;i<n;i++)
A { . - y
. printf (“Give name :”);
t ol i .‘ scanf (“%3”,exp[i] .name); e

Scanned with CamScanner



Y -pfoblem Solving
[221]

AP

gguct‘. atud
-'j.n_t- i,n;
clzser ()
--.p:i.l'_ltf[“noﬂ many
 scanf("%d”,&n);

; ..ﬂ,,'u-o ;i<n;id4)
{
printf (“Give name
scanf (“§s”

=i T

B

"tudanty 2\n”)

dl + QNPH.] hra *‘W(i} tl
'.tonl * 0.05;

I "l':(.i'.\'n”)-.:

y 2 and 3 a5
i1 "
e SEREUNANINGY, Cat (1] in, Cot (4] m0, cat 1] ) ;
} (i1.m1 + 8t[4] o2 4 st(i].m3)/3; i

26.1f  %7.1f%7 1E\n~
-mp[u d‘

: Pj:intf(““m Su.bjoctl_Su.bjnctz Sub
. for (i=0;i<n;i++)

'p:'intf (“"%-10s $7d 17 '
st[i].ml,st(i] .m2, st[i] n3 atd[a.] g $7.2f\n", st[i] .name,

avg) ; J

Ject3 Average\n”);

How many students 2

- name :shrey

marks of subject 1, 2 and 3 :69 56 60
name :saniya 1

marks of subject 1, 2 and 3 :44 55 6§ - dy itin
Subjectl Subject2  Subject3 Average :
69 56 60 61.00
44 55 66 55.00

ESTED STRUCTURES : ‘ ' s : sle

hen the member variable of a structure itself is a structure, it is called as nesting of structures. The
-L“'T Clure whlch is nested inside other structure must be declared as a structure before the structure in
! of at

of 1
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add1[30];
2dd2[30] ;
area[30];. _
city[20]; .

tf("Give name :");

a.addl); .

printf ("Give salary\n”);
£("8d”, Ge.sal);
intf("Details of employee:\n");
(V:‘Nm 2o %s\n"’,a.nm'u}; ;
tf (“Address :7);

|5

of an employee. */_

f("Give address linel, 1line2, .ma' and city -m\u"):

yitin

" above

" above
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' blem Solving
AN [224] _ for Pro g o
Program. forProblemSolving ~~ ————— T i T 5] ' d
a
= & vid P K Ftuse item 4, 4 AP
. = o :
s Give name ;sanjay Line2, axed and city name printft-‘\ni-—lz. Vd 46 % :
Give address linel, $6.1£\0", i nang 4
a-2 ashish society ~ *2+9tY,4 price, 4 cost)
near railway station ) 4
unjha ‘ | pain()
Give salary | (
20000 ,gruct item it[20];
Datails of employed: - :
; ¢ temp;
: sanjay- = . flod
il . : a-2 ashish societynear TR Oy it o0
Addres ~
| salary = 20000 . glrlcr() :
11 97 STRUCTURE AND FUNCTIONS : pgj,ntf (“How many itemg 5« )
> . function as an argument " s
{ : cable of basic data type and an armay 10 j T8 v Same gy £(,%d", &n) ;
i I g a;u::n :1:::1::: as well as whole structure to the function. ¥ we scan : | -
i' 2 can pass the struc! It naluc usin . for(i=07i<n;it++) |
| When we want (o process only the structure member, We pass o1 ¥ 1 NG SUUCIUrE Varighjs o,
‘; dot (.)' operator and the name ‘of member variable, but when we want 10 process the whole St ( \
\ we pass 8 structure variable as an argument. fiushall () s |
" For example, rintf("Give name of 3 |
; . tem:”) ; |
If funl() is to be called then calling funl() as , | _ 1) )
i ber rollno onl | |gets(it[i] .name);
funl(sl.rollno; is an example of passing the structure memoer rofin y. ;
ﬁilc the call f/£lushall() ;
funl(sl); is an example of pa,s;‘ing whole structure as an argument, ] printf (“Give quantity :7). ;I
£("%d”,&it[i]. .
Program : e scanf ( [1].qty):
/* Write a program using function and structure to accept [tem information such as name, quantity, i printf (“"Give wunit price:”);
price, and cost. Then print the details of each item. */ scanf (“$£*, Gtamp) ; y it in
§include <stdio.h> it[i] .price = temp;
f§include <conio.h>
it[i] .cost = calculate(it[i]. ;
ot iten [i].qty,it[i) .price) ;
- 3 l -
Sl . - :
char namae{25]; printf (“\nName Quantity Price Cost\n") ;
int gqty; | for{i=0;i<n;i++)
float prica; 1 print_items (it[i]): - abov
float . cost; ’ .
i e 0 3 ]
float calculate(int gq, float p) Z WI ey
{ 3 How many items 23
return q*p; Give name of item:shampoo
Y i 4 Give quantity :30
R LE_’;_":__init price:45
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~ .an use SPIrin a loop usj

et like P > operatg
_‘p“'l"".'

'ﬁ'poinls to the next

Mk, following for

SUUCtUe elemeny

lnup will
A Bet

|7- 10 Values fre K
(1 =0;1i<10;i++4)

Wbﬁﬂdmdmmiliuswmu,myuw

1{ '
! f..ti.nt!(“l'a"i.v. Tollne

: and

3 /* only rollne “;9‘ of Btudent\n~) .

o s n " a . ¥
- ures and pointers together. Pointer scanf ("¥did "'P“">=°11no, 9% valueg 4 .

can be ,  sptrtt; &8ptr->aga)

a program 1o print the number with |
ok 1S cube ysi .

felude <stdioh> 6 PN 10 st
Al ude <conio.h>

ct cube ;

.

wvariabla,
to structure */

RN GOl apte v/
r variables of struct student, To access member 4 \
ow -> operator. The syntax is : | struct cube ‘*ptr;

clrscz () ;
rintf (“How many numbers ?\n”);
scanf (“%d” ,&n) ; .
Ptr = (struct cube *)malloc (n * sizeof(struct cube));
or(i=0;i<n;i++) ;.
ic iy:_.u'sing dynamic CTACRY: allocation. .;|. : :a:i.nt.! (“Give number :”);
' g scanf (“8d”, &(ptr->num));-
ptr ->c = ptr -> num * ptr -> num *ptr -> num;
Ptrt+; : ' :
)

e name of member variable, For our example,

} p‘omt:r to structure like:

tor, then parenthesis Is necessary

pointer to that in sptr varisble-

(struct student));

-
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sblem Sohfing'

- : [229
= !PEZ[J.] .ptr[z] [31 ]
SPtz(4)

llllll'll'llllll'lIIII!!""'.II'

=g _. : 4 input and print derai armay
. am 10 inp details of students using f poi
- . . OF painters to structure, */

ude<conio.h> . :

address [30] ;
city[20]/

ex;

required to store one structure ¢ /t arcay of pointers to structures */
‘have an amay of size 20 then | '

have only 5 array elements, i
v can be avoided by using d

=0;i<n;i++)
..... i -
[i] = (struct student *) malloc

. (sizeof(struct student)); /* get one block */
 printf(“\nGive roll number : ")/ o
g /* get data and store in structuze i
anf (“%d”, & (st[i]->rollno)):
printf(“\nGive student name : ")/
anf (“$s”,st[i]->name);

printf (“\nGive address: ")/

scanf ("$s”,st[i]->address);
ntf(“\nGive city: ‘)i

scanf (“&s”,st[i]->city)i

ntf ("\nSex? : )¢

nf (“sc”, &(st[1]->28x)) 7
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.. l for problem Solving
SR, for Broblem Solving, 230) /\R A

- /—\ i e i 5 AP
printf (“Age? :"); T

)i —_—— AP
scanf (“8d", & (st[i]->age)) ; grample of lunfon ;
1 z , ' B nion student
y sex Age\n”); .
printf (“Roll No\tName ldd““d.ucj'z {
for (i=0;i<n;i++) /* print 3 int rollno:
printf (ntd\t\—15!_\t*'“‘\t"u'\“c\“d\n i . char n i
st[i]->rollno,st[i]->name,st[i]->address, el E0I
stli]->city,st[i]->sex, st[i]->age) char address[3g), |
getch() ; - z char clty[20];
} 4 ___\ char sex;

int age;
Output : - \
e }sl,82;

How many students? 2

1
|
|

‘ ¢ by yu
Give student name : paresh gs an argument. Fank e i al I
30 pass the union 1o function
1

Giva roll number : 1 , . \We can get the address of a union Variah]
|
| Give address: rajmahel )
city: mahesana i :
l ':::: : t: 4 /¢ Program demonstrating union */
t" | Age? :20 | |pinclude<stdio.h>
‘ Give roll number : 2 ifncl\ld-‘: conio.h> I
d Give student name : sanket 2 : .
| < ; gnion uni
| Give address: Ullasnagar e
Give city: mumbai { —
Sex? : m int i7 ) :
Age? :21 ; : ) char ¢C:
Jll.nu No  Name Address City Sex  Age float £; :
1 paresh  rajmahel mahesana m 20 ) ui i
2 sanket Ullasnagar mumbai m 21 2 . {
. 2 zain() e
9.10/ UNION : i { :
elrsec() ;

It is 2 user defined data type like structure. It also allows grouping of dissimilar data items by a single
name. But, the difference is in their working. Structures occupy more memory because all the member gil= 5;
‘vanables occupy separate storage, while unions occupy less memory because all the member variables are

T intf ("Memba i = v :
_ not allocated separate storage but sharc @ memory arca between all the memory variables. So, unions e =1 ¥d\n”,u.4); 5
- allow storage of one member at a lime. \ 4 [ue = ‘'a’; ole
The syntax for defining union is same as that for structure except that a keyword union is used in place printf("Member ¢ = %d\n”,u.c);
of struct. : wE = 3.5:
Syntax : ; ] printf (“Member f = $£\n” ,u.f) ; 3f above
=r mﬂ.?n_m i ; Pdnu{“r"llo”ing printf will produce wrong value of i\n"):
ol J = - : : Ki‘:“("bOGauue i member is not active. Currently active member is
data_type memberl; { ; .n b . 5f above
data_type member2; - | [PHBLE(“Member i = ¥d\n",u.i):
Egs U5 { §etch() ;
)
E—
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blem Solvin
3 s [233]
rscz ()i
gizeof(u) ;
("Total =size required by nnion wiy

¥d bytes\n”,k);

£("Total size required by structure

5 is 3%d bytes\n”,x):

AP

- size required by union u is 4 Bytae
size required by structure 5°is 7 bytes

ED PROGRAMMING EXAMPLES :

program (0 calculate and pnnt total salary of cemployees using nmcnne Hra = 15% of basic, |

nama[20] ;
int basic;

._-p!.t.;rlii ):

#) malloc (n*sizacf (struct

Scanned with CamScanner
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title[25];
author(20];

(i=0;i<n;i++)
(
flushall();
 printf("Give titla of book: “);
gets (bk([i].title);

printf("Give author name: “);

. gets (bk[i].author);

printf("Give publisher nama: i
gats (bk[i] .publisher);

printf (“Give pages: “)i

scanf (“8d”, & (bk[i] .pages))/

printf (“Give price: ")/

scanf (“$£”, &temp) i

bk[i].price = te=p/

o Gy

ntf (“\n\nBooks \n")i
i=0;i<n;it+)

L ————— R
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0 \n”);

, bk[i] -Pages bk i) oo ’
- N 0 e.l: A i

-‘5-1f\u\ag'

[237)

: ) i 600 price = 350.0
wg._g networks -

costing < Rs. 3pg

rbart
aw Hill
s = 350 price = 200.0

forouzan
: ' Mcgrawhill
s = 450 price = 250.0

:_MCQ: -
not TRUE about structures?
tion of variables (b)  variables must be of same type
can be different type (d) All of above

- (b) False
only is user defined (d) Union only is user defined
‘to have structure variable as a member variable of other structure j.c structure within structure.
(b) True 1
;sl‘l.]del'lt sl;
access member variables with sl we use .
. () - © & (VR
student *spir; _
ess member variables with sl we use ot o
® - € & &
type allows storage of only one data item?
®) struct . (c) Both and b =
ype all the members are active? o
. b
(b) struct @) petn s
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a structure variable

(@) Files
d) Dot operator ()
within structure d
above

@ 170 170

L
ir

erent da :
ng the structure js: umb’w%ml
ct Struct name

"

udent, we can write the structure as shown pejow:

truct student

rollno;

name [25] ;
address[30];
city([15];
.snx; g

ct student sl1,s2;

w the members of structure can be accessed.

the individual members of a structure usmg the dot (.) u?:_mm-. The dot (1) operator is
structure member operator because it connects the structure variable and its member vanable.

truct member; _ e, .
var is a variable of structurc type, while struct member is a name of a member varia

student

rollno; . .
har name[25];

char address[30];

| city[15);

sex;

age;
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e

}i
struct

For above structure cxample,
s1.rollno =37
s1.age = 20;
s2.xollno =7
s2.age = 21;

| sl.sex = RV

t . s2.98X = N £

.1 Above code assigns student 1. 101

age =21 and sex =
ested structure? Explain

student 81,827
for the st

Ino

wit

| 5. Whatls o

| Ans: ‘ .
When the member of a structure itself is
The structure which is nested inside other stru

in which it is nested. )
Following example shows date structure
struct date
{
int day;
int month;
int year;
}i
stuct student
{
int zxollno;
char name[25];
char address[30];
char city[15];
char sex;
struct date bdate;
s

Here, in the definition of student structure, last member bdate itself is a structure of . type d

[240]

Program. for Problem Solving 3

ot student with sl and s2 as variables,

_ 5 age = 20 and sex = ‘m”  while for student s2, rollng = 5 I.

h suitable example.

a structure, it is called as nesting of structure.

used inside student structure.

structure is declared as having three parts namely: day, month and year.

Following ‘C" program explains the use of
#include <stdio.h>

struct address

{

char addi[30];

char add2[30);

nested structure

cture must be declared as a structure before the Structyn

"‘ :

i gan
Ap f'ﬂ/ah",’.’::::o]:

. int

pgintf (“Give
printf ("De tails

printf ("Name
printf (“Address :”);

printf (“\nSalary =

_for Problem Solving
[241]

char city[20];
it
.t:“ct' employee

{

chax name [20]:
struct
sal:

address a;

)i
’.111(]
{
't_:uct:
clesCE ():
gril'l':f ("Give
gcanf ("ia”_m- name) ;

prlnhf{“aiv. address linel, line2,
q.ts(-.a.ad.dl) H

gets (e- a.add2) ;

gets (e.a.area) ;

gets (a.a.

employea a;

name

S I

city) ;

salary\n”) ;

scanf ("%d” ,6e.sal) ;

of employes:\n”);
1, %8\n”, e.nama) ;

printf (",%s” ,e.a.addl) ;
printf (“,%s” ,e.a.add2);
printf (™ ,%8”,0.a.area) ;
printf (", %s" ,e@.a.city) ;

$d\n” ,e.=al) ;
}

What is union? How it differs from structure?

- Ans:

ate, The date |

==l

4 = u

AP

area and city name\n”);

AP

\
|
\
\.
1
=1
|

E

1y

Following table shows important differcnces between structure and union.

: SHORT QUESTIONS :

Which data type is used to group different data type but logically related with each other?

structure and union data types.

Which operator is used to access member varlables of structure?
Dot (.) operator is used to access member variables of structure.
Which operator is used to access member variables of structure using pointer to structure?

Using pointer to structure, we use arrow -> Operator (0 access member variables of structure.

+

Scanned with CamScanner

it in

f abe

ak



es depending om its type. Pointer is g vy,

10.1

102

iable hay

s ik store diffcrent fypes of valu
We have used variables which i T variay,

stores the address i within the memory- S0,
I:i:hl::m the a:md;rmkwﬁnhle as its value.
Wi

WHY POINTERS ?
nmumﬁﬁudmwhmwhm
Tt reduces the size of the program.
llisuudrwaulinsdﬂ-mauchu
It is used to pass information befween different
hwmcn:ecutionmeodoflhegwsmm, .
If used with arrsy of strings, then it reduces the stornge space requirement.

e Itallows working with dynamic memory

we can say that pointer is a special type o

g the data.

linked lists, trees, graphs etc.
functions in both directions.

CONCEPT OF POINTERS :

All ﬂc varisbles stored in memory occupy some slorage Space in main memory. of computer. Each location i

= 7 ine its address. Each location in memory stores one byte of dnl.a,_l\iulli-bm
main mll;k:r‘ oiiemsﬁ‘wm :::;"l: requires more than one byte of storage space. Character requires | by,

i ires 2 bytes; float requires 4 bytes and double requires 8 bytes. The addresses arc sequential starting |

from 0. .
For example, int 3=2;

compiler wi i i i ati here the value ofais
will automatically allocate some memory for this variable a. So, ID'C.lhon w
?ud. is called as the Mmrorvaﬁlhle 2. If the variable a is stored at location 100, then we cay say tht =

the address of variable a is 100, while the value of variable a is 2.

8 + name of variable
21 value ’
100 4« Address of variable

Now, if the 100 value is stored in other variable, then that variable can be called as the pointer to variable
because that vaniable will hold the address of variable a as its value.

pir + name of variable
100+ walue

e T —

_for Problem Solving

et 2 -
sable 8 in above example, i

l:fl‘cctwc'[y I

AP

2 in above example), w, .ncams that
;l:;: 10 2. i PIr or a

pOINTER DECLARATION

have seen that pointer is a variable wh; \

5 Bul, we have not mentioned how ptr
syntax for pointer declaration s -
data type

_ where data_type means pointer to which type
he name indicates that the variable is 5

For above example,

int *ptx;

= PIT 15 & pointer, because we h
variable is declarad. e ha¥e stored the a

*varname

- of data, vamame is the name
Pointer type variable.

declaration is needed because ptr variable slores

says that ptr variable can store the address of any integer variable.

The declaration,

float *fptr; means that fpir is a pointer which points to float type of variable,
char *cptr; means that cptr is a pointer which points to char type of variable.

11:'" in the Program, variables & and *ptr represent same
refer to the value of variable a, because ptr is the

ch sto A
variable? In above example, we haye seen that prte the address of another variable. But, how to declare a pointer
ddress of variable

of a variable, while * symbol before

the address of variable a (which is integer ). This declaration

.w‘m:’

J[* Write a program to print the gddress of variable and its value */

finclude<stdio.h>

‘: finclude<conio.h>

: . s 450 + Address of varable

As shown in above figure, variable ptr holds value 100 (which is the address of variable a) and the pir is stored

at location 450. Here, we can say that pir variable is a pointer to the variable a.

prundplhclﬁrnlofnrhblehmhuurhble?

How to access value of

To access the address of v

i : 38 of variable, the operator & is used, which is called as the address 0perat
can assign the address of variable a 1o anothgs variable ptr using & operator as :

Aa Ptr = ga;
 statement will assign the . g
B Pl s ey £ s of  (which s 100 i

: Vvariable using polnter variable 7
We can access the value of variab|

iable #, through the pointer vari
as derefencing operator or indirecti Poinier variable ptr. We need to use the operator
T ©on operator). So, *Ptr (i.e * operator before pointer variable),

.

X fable
above example) to variable ptr. Thus, PIf VaIis

AP

P

[l e

main () N
i ¢ wdy it in
. | char ch = ‘a’;
float £f1 = 30.5;-
| ili’-_i = 50; '
I elr;c:() E ole
. | printf (“Name\t\tValua\t\tAddress\n”);
| t '
| | Printf (“ch\t\tsc\t\tsx\n”, ch, &ch); e
0 = a2 2
| [ Printf (“£1\e\ts£\e\tsX\n", £1,6E1); -
| % : el
d | | Printf (“i\t\tkd\t\tsX\n” 1, 6i);
r.We
1 .._]________ of a
{ 3
a(a"l:d {
,,pmen“ A
{
". '\ <l
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‘ Output : I'!— - !

.

[hwm I|—

Hama i Value Address
ch a . FFF3
£1 30.500000 FFFO
i 50 nitialization, we can also initialize pointer at the time of declyry,
1 i d inita v »
As in the casc of variable declaration an
For c'xampln.

int n = 10;

wiptr = &n; 9
T th value 10 and pointer variable |

The lbt;ﬂ code declares variable B wi
address of variable n. ! , )
Now, the statement, *iptr = 20; will make the value of n=20.
Consider following code,
‘int a=10; i
int *ptrl = &a;/ /* ptrl points to &
int *ptr2; i
ptr2=ptrl; /* ptr2 also points to a /
a = a+l; /* a=11 */
‘aptrl = *ptrl 41;  /* a=12 */
/* a=13 */

*ptr2 = *ptx2 -+1;
After above statemeats, arc executed value 0
(= tptrl = *ptr2.
Another important point
. These concepts are used in following program.

f-a will be equal to 13. From above code it is very clear that s

js that pointer must be initialized before usipg it.

/* Write 2 program to access the data using pointer variables*/

fincluda<stdio.h>
finclude<conio.h>
. | main()

i .

char ch = ‘a‘;
float fl = 30.5;
[P ntta s &
char !cpti.;;_
float *fptr; -
int *iptr;

i /* deaclara pointars */

ptr which is also inilialized wjjy the

!

assign addresses, pointers initialized*/

4 cptr = &ch; /*

. for Problem Solving

V [245] AP
gptr=
ipu = &i;
clrscr ():

printf ("USiNg variableg\nyn. .
.P‘intf[vum\t\tv;luo\t\tAddnu\n“) ;
prant ("ch\E\E8c\e\taxype :
Prj.ntl{nfl\t\tlf\t\ux\nn,n"n];
Pgintf("i\t\t%d\t\tiX\n"ri’u):

+ch, &ch) ;

P;‘intf(“\nv'mg Pointer variables\n\n
| prantf ("ch\t\tic\t\tax\n~

)

+*CPtr, cptr) ;

J ; -
Access variable through pointers */

Priﬂtf(“tl\t\t‘f\t\t‘X\n”,tgptr fptr) ;

printf (“I\E\LRANE\EIX\n" iper sper) .

' = #*cptr +1; i
#optE g - /* increment ch through pointer*/

sfptr = *fptr +1; /* increment f£1 through pointer */
#iptr = *iptr +1; /* increment i through pointer */

| printf ("\nAfter incrementing by 1 using pointer\n\n”);
printf ("ch\t\tkc\t\tiX\n" ch,ich);

printf (“£1\t\tS£\t\taX\n", £1,5£1) ;

printf (“i\t\trd\t\eaX\n", {,5d) ;

AP

=

|
1
it in

)
Output : i udy

Using variables

Name Value Address

ch a FFF5

£1 30.500000 FFFO able

i 50 FFEE

Using pointer variables

ch a FFF5 of above
fl 30.500000 FFFO

i 50 FFEE

After incrementing by 1 using pointer of above
ch b FFF5

f1  31.500000 FF¥O
558 51 SO YTRESR T
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N

10.4 PDINTI;R ARITHMETIC :

As pointer variables store the address value, which are
variables. Y
Some valid arithmetic operations on pointers are :

_numbers, we can do arithmetic operationg on po;
. Ntey

£ Con;idcr following code,
int a=10;

int *ptrl = ga; /* ptrl points to a */

g ) B a = a+l; /* a=11 #*/
X Dc“cc':’m’el +4*ptrl; /* a=12, Here, bracket is not nsedad */
(*ptrl)++ /* a=13 Hers, brackst is neadad */

®  Adding intcger number to pointer variable

®  Subtracting integer number from pointer variable

*  Subtracting onc pointer from other pointer if pointing to same aray
But, following arithmetic operations are not valid

Here, ++ *ptrl; statement evaluation takes place as ++(*ptrl) i.e the content where pirl points is incremented
by 1. But, (*plrl}++; statement requires brackets, because ++ has higher precedence than * operator. If we
forget to put brackets, pointer address will be incremented first, and then value at that new address will be

referred.

If we execute following code fragment:

«  Addition of two pointers e iB()
(
° Mulhpltmmnopc_muonmihmynumber int a=3, bs5,c, *p,*q;
& Division operation with any number P = &b; g=ia;
Following table explains valid operations. ptr is a pointer type variable. [ c =+ § *q;
Operation | Expression Initial New value of ptr for Meaning ! ++ (*p);
' Character Integer Float SR SIS iR )G
i printf (“\n %d %d “,c,b);
Increment ptrit; 100 101 102 104 Incremen . } _\
to next ' In'abo
IDCalj.Dl'lof n above program, —
same type Statement Effect
e =
crement pIr- 100 9 98 ! 96 :):c:cmgm int a=3, b=S,c, *p,*q; a =3, b=5 \
1;2;);;0( P = &b; g=ia; 0 DAL D2 T
, same type points to a, so *p =b=5 _\
iam’hﬂ 8 ptr=pir+5; | 100 105 110 120 Points to 5 and *q =a=3 :
number locations C = *p § #q; c=5% 3 =2 in
after ++ (*p); *p = *p 4+1 =5 + 1 =6, so
;:;cr;:irt;lnol' '|| b becomes € (*p is othex
same data : way of referring b)
Subtracting  [ptr=ptr-3; | 100 type printf(“%d %d\n” ,*p, *q); | prints 6 3
integer & 9 94 88 Points to 3 printf(*\n %d %d “,c,b); prints 2 6
number locations
before So, final output of above code will be
current
location of 63 v
— : same data 2 6
‘ gfu:m i ’ % I 7 i type — _
Al g PU2=100 J 5 Al pointers |
e 5 1 ? must point
to the |
3 another =7 same Ay |
~ [ L-—__'_—"—‘-'-——_____ L 1
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[Program - | S

/* Write a program to demonstrate pointer arithmetic */

\,\p
————
___‘\

#include<stdio.h>

#include<conio.h>

main () :

{
char ch ="a’, 'C'P&F
float f£1 = 30.5 , *£ptr;
int i =50, *iptr;

clrscr();
cptr = &ch;
fpl‘.‘:} = §fl;
iptr = &i;
printf (, \nchar float int\n");
printf(,%x %x §x\n",cptr,fptr,iptr);
cptri+; /* increment pinters*/
fptr+t; §

_ dptr+t; :
printf (“\nAfter increment operation”) ;
printf (“\nchar ‘floatin.\n”);
printf (“&x %x tx\n”, cptr, fptr,iptr) ;
cptr—; /*decrement pointers */
fptr—;
iptr—; |
printf (“\nAfter decrement operation”);
printf ("\nchar floatint\n”); .

ix\n”,cptr, fptr,iptr) ;
/* addition by number 2*/

© printf(“$x f%&x
cptr = cptr +2;
fptr = fptr +2;
iptr = iptr +2:
printf (“\nAfter adding by number 2”);
printf (“\nchar float !.nt\n"’]l 7
printf("$x %x  %x\n“, cptr, fptr,iptr);
Cptr = cptr -4; /*subtract by number 4 */
fptr = fptr -4; ;
iptr = iptr -4; . \ :
Printf(“\nAfter decrementing by number 4"
printf("\nchar  floatint\n"); ¥
printf (“8x &x “\n":cpt!.fptr,iptﬂ-

} As the name suggests it

( gram. for Problem Solving [249] 5
e /
- umput
| char float int AP
| f££5 £££0 ffoee =
After increment operation
char float int
! £££6 £L£4 £££0
: After decrement operation
' char float int %
P i £££5 £££0 £foa
i After adding by number 2
char float int
‘ £££7 ££18 £££2
After decrementing by number 4
| . char float int
f££3 ffe8 ffea
Comparison of pointers : \
In an expression involving pointers, relational operators can be used if the pointer variables belong to same data
Example,
int *ptrl, *ptr2; T
then expression if (ptrl > pir2) is valid because both pointers point (o same data type. 7

Normally, comparison of pointers. is useful when we are dealing with pointers which point to the different
elements of the same ammay.

10.5 POINTER TO POINTER :
is a pointer variable, which stores the address of an

1 of variable can be declared using the syntax:
datu_type **ptrtoptr; where ** indicates that variable named ptrioptr is a pointer 10 pointe

Example,
int a =10;

r of data_type.

int * ptr= &a;
int **ptrtoptr;
ptrtoptr = &ptr;
above code explains the following relationship betw!

ptrioptr pir a
—— —
4204 3250 2500

stores the address of ptr variable which is 325

ecn variables in memory.

0, while ptr variable stores the address

Here, pirtoptr variable

of variable a, which is 2500.
| *ptrtoptr = ptr and *ptr =a. S0, **ptrtoptr =a.

J :
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Program. for Problem Solving [250] ; | pogram- for P - )
‘T‘ P : One point 10 remember about the name of an array is that it works as a pointer to first element of an amay,
Program : | - ! o a \ ] put it is @ constant poinier i.e its value can not be changed. So, we can not assign any other variables address AP
/* Write a program to demonstrate pointer to pointer arithmetic. */ ' / {o array name, 8 in our example. It also means that pointer arithmetic can not be done with array name, —
#include<stdio.h> x : So, if we want [0 access the individual elegmntf of an array using poinfcr, we need 1o declare a pointer variable
: . in the program, and we can do all the valid arithmetic operations on it.
#include<conio.h> f in TS = ; o
in() Following program explains how we can access individual elements of an array using pointer variable.
{

int i = 50, *iptr, *tiptrtoptr; /* Wrile a program fo access array elements using pointer. */

clraer() ;
: f§include<stdio.h>
iptr ; /* address of i in iptr */
'y siptr [ $include<conio.h>
iptrtoptr = &iptr; |
i addres | i
/* s of iptr in iptrroptr */ ! Tl n()

printf (“iptrtoptr\t\tiptr\ti\n”); ] int a[10],i,n;

printf (“td\t\tid\tsd\n” **iptrtoptr, *iptr,i);

int *ptr;
. : /* print valuas */ e ()
printf (“ix\t\tsx\tex\n”, ciptrtoptr, &iptr, &i) ; eaiee
Vet LR | /* initialize ptr to start address of array a*/
) - 2 x| | printf (“How many numbers?\n7);
O | scanf ("%d”,&n) ;
0'-“"_“_[ : printf (“Give numbers\n®): |
s e t for (i=0;i<n;it++) =
50 = 50 50 (
- £££0 £££2 £££4 scanf (“3d”,ptr) ;
"’-‘ H'.'IINTERSAND ARRAYS : pEx+t; /* go to next location in array */

}

Pointers and arrays are very much related. When we studied array, at that time we did not mention aboul ptr =a; /* initialize ptr to start address of array a*/

_ pointers, But, cvery program written using arrays can always be written using pointers. As we have seen that Lt
pointers make ourprogram Sm{ll and faster but too much use of pointer complicates the program to understand | peintf(TArcaygalenants face:\ni)
mfi;dwa‘ As was muoud in the chapter on strings and arrays, the name of the array variable itself works | for (i=0;i<n;it++)
as the address of amray. By address of an amay, we mean the address of the first element of the amay. '

Lol o )

R : ) {
Cmt:’ol]o:;:g :!echnhm_ofa.n amay : | orinte(“8d\n",+pts) ; /* print array element */
mmm{u;:m # works &5 an adiess of it lement (0], The subscripted variable al ' inenlly | Ot e
m variable mdpiols na:e l!(l:eg}efbiunﬁhel:nmge This is an example of pointer arithmetic, where aisthe | }
 This can be shown pictorially as below. ' }
2(0] or *(a+0) | 100 . | Output: | A
(2] or *at1)| 102 How many numbers?
A2 or *wt2)| 104 | 4
a3] or *(a+3)| 106 ) Give numbers
ald] or *(a+4) | - 108 , M1 0"
hmﬁmmmnrmﬁgmofﬁme[mt &

2 bytes, 50 a[0] is at 100, afl] is at location 102 and |ike thay a[0) is assumed as 100, Each intger 0¢Upics

= - : | - C P
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!
~:!_

343 ]

Array elements in reversas are:

- | 343 ) : -

= 55

iy aimd - \ . ; ; “

;‘ﬁﬁ a;ifgﬁ]'concept is used. - I 12
= f 23

[ Program : I

/* Write a program to access array elements using pointer. */

#include<atdio.h>
#include<conio.h>

: main ()
[T
:I.r!l: a[l0] ,i,n;
clrscx() ;
§ ; printf (“How many numbers?\n”);
scanf (“%d”,&n) ; o ! =
printf (“Give numbers\n”);
3 { i for (i=0;i<n;i++)
= : {
F scanf ("&d”, (a+i)); . —
]
printf(“Array elements are:\n");
for (i=0;1i<n;i++)
{
printf ("%d\n”,* (a+i)) ;
) :

}

P | Output : -ll
|+ : : How many numbers?
Al

4 : ) el ave

Array ‘elements are:
1

we

2
4
3
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107 ARRAY OF POINTERS :

way we can have an array of pointers, individya] elemeny,

As we have an amay of char, int, :ID::’- ms;":::y of pointers is B collection of pointers of same type Knowy
of an armay will store the address
by single name.
Syntax is :
data_type snamae[size] ;
Example: mﬂ.’l of intager pointers of size 5
an

int *ptr[5]; declares :
"int mat[5][3]; declares a mALD
of‘poiuursptrmbeuudlapmn

:i':i.x of 5 rows and 3 columns
t to different rows of matrix as follow
Now, the armay
for (i=0; 1<5;4i+4)

{

ptr[i] = &mat[i]1[0]/
]
ptr
ptrio]
ptrll]
ptr(2]
ptrla]
ptz[4]
il As stated above, by using dynamic memory allocation, we do not require to declare two-dimensional amay, it
= can be created dynamically using array of pointers. :
| 103 POINTERS AND STRINGS :

e F-" As we have studied in carlier chapter, string is a sequence of characters. It is a single dimensional armay of
. characters. We can use pointers in string processing operations. Following program explain the use of pointers

~ tomanipulate strings. !
[(Progm : | :

| /* Writc a program 1o manipulate string using pointers. */

0 1

il

VLT

- AP
program. for Problem Solving [255]
r /* cptr now points to first character of string */
while (*cptr !=: '\0’) /* count length of string o &
{
count++;
cptr++;
}
printf ("Length of string %s is = sd\n”,str,count) ;
cptr--; /* set cptr to last charactar of
string from NULL character */
'printf ("reverse of string %s is “,str):
whilae (count >0)
{
putchar (*cptr) ;
/* print from last to first character */
count--;
cptx--;
}
}
Output :
Enter somae string
Programming § : .I
Length of atring Programming is = 11
reverse of string Programming is gnimmargorP J
We can process an array of strings using dynamic memory allocation and array of pointers; we will study it in

detail in the chapter on functions.

: MCQs :

I.. Which operation is invalid for pointers?

(a) Addition of two pointers (b) Increment :

(c) Decrement (d) Adding integer value to pointer variable
2. If ptr is a pointer to int, having value pitr =100. After ptr++, what is the value of ptr ?

(a) 100 () 101 () 102 (d) 104
3. Which operator retrieves Ivalue of a vanable?

(a) * b)) & () — (d) Nonc of above
4. - For declaration of pointer variable, we use operator :

(OF % by — (c) . d)y &
5. If amay is declared as int a[5], then *(a+3) refers to

(a) a[l] (b) a[2) (c) a[3] (d) None of aboy
6.  The declaration int *a[5] means

(8) - Armay of 5 integers (b) pointer to integers

(¢) Both a and b (d) Armay of S pointers to integer
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