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4 F'unctions and
Parameter

4.1 Function- Introduction of Funciion.Function Main. Defining
a Functir.n- ..\ccessing a functirrri. i: iurctir:n Prototvpe. ila s:-i n g
,r,;gtttnents to a ir:.iliilr'r t. Recursion-
4.2 Storagc Classes- Autcr- E.rterri. Static, Register

\'
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No. N{odule Details Content IIrs
1 lntroduction to

(Jornputer,

,\lgorithm And
Irlorvchart

Turning Model, Von Neumam Model, Basic Of-positional
Number System, Introduction to Operating Systern.
1.2 Algorithm And Flowchart:
Three Construct Of Algorithm and Flowchart: Sequence,

11 Basic Of Computer:

Deci and tion

6

2 Fundamentals
of c-
Programming

Set, Identifiers and Keyrvords, Data types,
Constants, Variables.
2.2 Operztors- aritlrrnetic. Relational ancl logical, Assignment,
Unary, Conditional, Bitwise, Ccmma, Other operators.
Expression, Statements. Library Functions, prepocessor.

2.3 Data Input Output-getchar ( ),Putchar( ), scanf ( ), printf (

2.1Character

Structure Of C Pro
J Control

Structures
3.1 Branching - If Statement, If else Staternent , Multiway
decision.
3.2 Looping - Wrile, do- while, fol-
3.3 Ncsted control structure- Su,itch statement, Continue
statement Break Statement, Goto statement.

t2

6

5 Arravs, String
Structure and
Union 5.2 Stri,g:-Basic of string, a,,ay of String Functions in String.h

5. 3 Structure- Declaration, Initiaiization, stnrcture within
structure, Operation on structures, Array of Structure.
5.4 Union- Definition, Difference between structure and union

on a union

15. rrA ay- Concepts, Declaration, Definition, alTavAccessing
One-dimensionalelernents. and AITArnultidimensional v

T1

Pointer and
Files

Passing Array to Function, Pointers and Function, pointers ancl
Two dimensional Array, An-ay of pointers, Dynamic Memory
Allocation.
6.2 Files:- Types of File, File operation-

File.

Pointer,
Pointer,

6.1 Pointer efiniD tion and ofuseslntroduction, Pointers,
Address erator Pointer 'ariablesOp Dereferencing

oidV, Pointer Pointers to andArithmetic, ArraPointers, v

cpening Closing,
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F.E. SEM - II STRUCTURED PROGRAMMING APPROCH

1 c
Turi Mochine

Com eta thm no motter how c licoted it is!

A very simple representation of o Turing machine. ft
consists of infinitely-long tope which octs like e

memory in o typical computer, or ony other form of doto storoge.The sguores on the are
usuolly blonk of the stort ond can be written with symbols. fn this cose, the mochine ly
proce.ss the symbols 0 and 1 " " (Blonk), ond is thus soid to be a 3- syrnbols Turi
At ony one time, the mochlne hos o heod which is positioned over

i

-
-

,
"\r

-{t

\
I

\:

-3
-

,

-
\

-!-r,

JI

J

-
-r J

-r> ,

-t
-
-

-
-!
-t

-a
F
;-
i:r
i-l-

one of
M

tope. With this heod, the mochine csn
perform three very basic operotions:
1, read the symbol on the sgucre under
the head.
2 edit the symbol by writing a new

symbols or erosing it.
3 move the tope left of right by one
squore so that the mochine can reod and

edil the symbols on o neighbouring
uore

The c, r
. Von Neumonn computer

moin building blocks:
. lhe centrol processi
. memory,
. input/output devrces (T/

t These three ents are ted together
(using the )

Components of th monn Model
1. Memory: Sto ormoti-on (dotc r: -: ?-:-
?. Processing

Aclirxr

-

Program

IIend

-Ihpe

t (cP

3. fnput:
4. Output

The
thot

Procass .; :: --t _ - -- .-

ing inf or"r'c- ,- : -- :' '- . : --, -' .- .

Mokes sL.l i'e -r:- : '' z:--a- :,:-': :-:-- --- --r - 'i"r :: --a--
t tine

The Ooe rofi systeF rlCS ;

ng system (O5.r :s -. -,:- -:,:-:-- :-::-:*
tEE -.=. :_==_--.

ns on o computer, lr s r " a*" --:-: :: ** . : -
compUter USer cnd compute' .'-'..t--t =:-. :--.'_
purpose computer must have on .:'-.'.' -,-: t.:-.- -:
other progroms ond opplicotions . C:- -- -- z- -:z-:- - :
Systems performs bosic tosks, such -1. --:: -:- : -: -: -'
from the keyboord, sending output1'o --: : -.: .. ::-.-!-
keeping trcck of f iles ond cjirectories : - --. - j- :-:
contro I I i eri erol device such os lr a :

l'.::s prepared by Prof. vinayakManjrekarg66lBeTT t r' r-'r22-25440393 page 1

flontroller

-:n: -l>y=':li

i.{1\..'l

the co

li,lE i','lC RY
fNPUT

Keyb€rJ
M@
S€arg
C{d reads
EEI

OLIIPUT

- _j-i9'

- s.

0 1 1 0 0

0 1 1 0 1 0

EX

Turing moch.!ne:-e Turing mochine is o hypotheticol mochine thought of by the
Mothemoticion Alon Turing in 1936. Despite its simplicity, the Mochine con simulote ANY



F.E. SEM - II STRUCTURED PROGRAMMING APPROCH
Operating systems provide o softwore plotform on top of which other progroms, calledopplicotion progroms, con run. The opplicotion progroms must be written to run on top of oporticu or operoting sys tem. Your choice of operoting sys tem. theref ore, determines to o greotextent the opplicotion you con run. PCs, the most popu lor operoting systems ore DOS, OS/2,ond windowsBut others ore avoiloble such os Linux.

ri with o ri
As o users, you norrnolly interocti ng with the operoting systems though a set of commondsFor exornple, the DOS operoting system contents cornmonds such os copy ond RENAME ForCopying Files ond chonging the nomes of f iles, respectively
The commonds ore occepted and executed by o port of operoting system colled osprocessor or command line interpreter 6rophicoi user interfoces ollow you topointing and clicking ot objects thot oppeor on the screen. populor rilhree most populor type of operoting systems for personol ond ut eLinux, windows ond MAC
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Linux Opergling Systerns
Linux is f reely distributed open source operating systems thct r nuplotforms. The Linux kernel
Windows Operating systems

wos develop moinly by Linus*-f*9rvoi

Microsoft windows is o fomily of oparoting Systems f
Windows donrinqtes the personol cornputers world. of
Virtuol rnemory monog ement, multitos!<ing, ond TOr

erotinq sterns
MAC OS is officiol nqme of the
grophiccl usei"s Tnterf ace (6UI) that w
Mcrcintosh ccmputers hove o similor us
6lassif icot ion of

a

sys

Mu

hardwore
on Unix.

a users interface (GUT),

herol devices

ng systerns. MAC OS feotures cr

ond all opplications thot run cn d

a

a
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Notes prepared by prol V inal,akMan jreka 1966433817 4 / 022-25+40393 Page 2
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Multi-user:- Allows two or

Arultrtosking:- more thon one progroms

business computers.

progroms ot the some time. Some operating
concurrent users.

on more thon one CpU.
to run Concurrently.

ports of o single progrom to run concurrently.
instontly. General -purpose operoting systems, such os DOS



a

, F.E. SEM - II STRUCTURED PROGRAMMING APPROCH

Positional Number Systern 1

r
I. Decirnal Number System:-

Radix/ Base: l0
Syrnbol used : 0,1,2.3,4,5,6,7 .8,9

2-aelql}rlmbe$y$grnr
Radix/ Base: 8

Symbol used : 0,1,2,3,4,5,6,7

3. Flexadecimal Number s-v-stem:-

Radi></ Base: l6
Symbol used : A J,2,3,4,5,6,7,8.9,A,8,

Radix/ Base:2
Sytrbol used:0,1

.+0 -rI 1

7
t
b
\ tr

J1*A (.i
3

Counting Scheme.

, 
Counting Scheme.

2
/

B
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7
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u[. Binarlz Number slistenr:-

-
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I
3

/
6r- 5 - 4

,r0r1 Counting
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F.E. SEM - II STRUCTURED PROGRAMMING APPROCH

Positionatr lr{u mber System
Convcrsiolrs:-
Decimal - Octal

Conversions:-
Decimal - Hexadecirnal

16 254

125r0=175u
B

B

254rr=FE*

'711
I I t6

(_)

oU 511

16 182

16 6

0 11

511 10
7

7

70

5

7

125B

B

I
0 1

86, ,
11

16 14

U 15

A.{}
r*iti

11

15

1

63

7

1

(

-Ei{a!.y :*p_qe_iual
1 10101, : ?, 

o

( 1 x251+1 1 -* z4)+ (0x:23 )+( t xz2)+(0x2 I 

1+1 t x20;

32'1'15'rA+4+0+! :53

il0101, = 53,,,

Octal - Decimal
l27r:?ro

(tx*)r(zxsr;+1zxso;

127* :87,0

36% : ?rc

(3x82)+(ox8'y+12*8";

192+48+2:242

364:242rc

3E2ru = ?rn

(3x I 62)+( I 4x t o 
1;+1zx 

t oo;

768+224+2:994r,

3E2ro :99lro
s1

2ACH :684,0

Nctespreparel: ::-' ',' :-:..':.:I'f anrr-el:ar:r:,tiI:'E , --t 1 022-25-l-1,.1393 Page 4
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Problem De initi fn Computer progromming i.e. when mokino o progrom we should have

well defined problem. fn computer prognomming,the term problem is the fosk to be performed.
This problem hos to be defined precisely so os to ensure the proper solution. This is one of the
very importont ospects of the problem solving, thot the problem should be well defined. The
problem defining hos to undergo o various stoges. The problem stotement development begins
from initiolly defining the problem stotement. The problem once defined, ond then the ottempt
should be mode to solve the problem. You will come ocross mony new things to ba considered ond
implemented ond hence you con redefine the problem stotement occordingly. Thereafl le
the problen, f or alcrger doto set ond hence def ine the problem stotement more preci
the problem stotement con be defined ond
precrsely defined then on olgorithm is reguired
implemented using o progromming lonquoge.

refined using the process. Once the
to implement the same. The olgorit

Ex-l: * Write a Program to calculate permutation &

"C, . The value of " P, and "C, is given a

is

andr

t'L Lr - _'-,,!
rl(n - r)l

:':tr+

from

and
- r)!

check whether
ong number is
the number is

Ex- 2 Accept a nurnber from user and write CI

the entered number is an Armstrong n
one/ for which the sunr of the cubes
equal to the number itself .For ins
Ex- 3 Accept numbers from us
to be searehed is entered
program to find if the number
if it is present,
array,aJ-so f.ind out

lay

di
.3
3

into an array. The number
by the user. Write a

is present in the ar:ray and
of times it appears j-n the

Except the values of n & r

of

str
of

+

red nu:nbers are positive

Whot is A 2
Progrom: A hms + Doto
An algori of the plon for the computer progrom In f oct, on olgorithm is 'on

effective procedure ving qproblem in o f inite number of steps
on m or n o to

if the n water , then f ill the kettle.
PI the power point ond switch it on.

empty, then empty the teopot.
e leaves in the teopot

the in the kettle is not boiling, 'then go step 5

itch off the kettle.
water from the kettle into the teopot

can be seen thot the olgorithm hos o number of steps ond thot some steps 's-:::
ond 5) involve decision moking and one step (step 5 in +ris case) involves teDet - .'
cose the Drocess of woiting f or the kettle to boil.
From this example, it is evident thot olgorithms show thase three feotu:es
, Seguence (also known as process)
, Decisiort (also known as selection)
, Qepefition (a/so known as iferafion or /ooping)

1.

?

I

t

7

?:of. \'r na.,'axl,'1 a :., :: ka196643 3 B 1.1 1, 022-25440393 Page 5

({r'j 
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].. STAF.T

2. PRINT *ENTER 
THREE

NIII"1BERS "
3. INPU? A, B, c
4. IFA)=BANDA)=C

TI{EN PRINT A
5.IFB)=CANDB)= A

TTEN PRINT B
ELSE

PRINT C
6. STOP

].. START

2. PRINT "BITffi. THREE NLIIGERS-
3. INPUT A, B, c
4. h{Ax +- A
5.IFB>MAX

THEN MAX <- B
6. rF C > l4AX

THEN },fAX <- C

7. PRINT I,'AX
8. sTOt)

orgest number omong
Ex:2: - Print the I

three numbers
This olgorithrn uses oEx:3: -

store the largest

1. START

2. PRINT \EI,ITER THREE
IIUMBERS#

3. rNPUT A/ B, c
4. IF A > B THEN

IFA>CTHEN
F,RII.IT A

i!-LSE

PRI iiT C
ELSEITB>CTIJEN

PRI}.IT B
ELSE

PRINT C
5. sToP

if construct
a

t

Ex.:4:- Here, the olgorithm

F.E. SEM
Theref ore, on algo

tition.

_ II STRUCTURED
rithm con be stcted

PROGRAMTvIING APPR
using three bosic construc

OCH

fs: ssgg.^.e, decision, ond
I

t

\otes
77+ / 022-25440393

7
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F.E. SEM - II STRUCTURED PROGRAMMING APPROCH

Flowchqrts .' -n f lowchort provides oppropriote steps
to be followed in order to orrive ot the solution to o

problem. ft is o progrom design tool which is used bef ore
writing the octuol progrom. Flowchorts are generally
developed in the early stages of formuloting computer
so lutions.

A flowchort comprises o set of vorious stondord
shoped boxes thot ore interconnected by f low lines. Flow

lines hove orrows to indicate the direction of the flow of
control between the boxes. The activity to be pzrformed
is written within the boxes in English. Sfondards for
flowcharfs The following standords should be ocihered to
while drawing f iow chorts.

. Flowchcrrts stort on the top of the page ond f low

down ond to the right.
Only stondord f lowchorting symbols should be

operation that has two alieinatives

Start or end of the Program or
flowchart

Computational steps or processing
function of a Program :,

lnput entry or outPut disPlaY

operation

A decision making and branch ing

used. English should be used in floi,uchorts,
prognamming language.

n9t

. The flowchort for each subroutine, if ony, must
oppeor on o separate poge. Eoch subroutine

t

with o terminol symbol with the subroutine
ond o terminol symbol lobelled r'eturn of the

. {:i.itli. Drow Grrows between symbols w ost
cnd use orrowheods to ind e
the I ic fiow

Drow the f lowchort to fincj lhelargest A,B, qnd C

NC

Connects remote Parts of the

flowchafi on ihe same Page

@
ula

UJ

I

Page 7



IiTF.I?T

PRINT'Enter a number'

INPUT n

sum=0. Fod='1

ts n=0?

digit=nmoet10
sum: sum { digit
F,fod = prod"d8it
n = n/10

No

FRTNT sum prcrj

$T!rF

o flowchort to reod the morks of o
student ond clossify them into dif f erent
grodes.If the rnark-s secured ore greoter than
or eguol to 90, the student is owar"ded Grode
A: Tf they ate greater than or eguol to g0 but
less thon 90, Orade B is oward ed: Tf they are
greater thon or egual to 65 but less thon g0,
Grade C is oworded; otherwise 6rade D is
oworded.

YES

YES

PRINT

NO

NO

NO

SlOP

Prepare Drow o flowchort to find out the roots of
guodrotic equation.

START

D-B'B-4'A'C

REALl=*B/2'

HOOTS"

A,ts,C
BEAL1,
REAL2

STOP

YESNO

:il"

F.E. SEM - II STRUCTURED PROGRAMITING APPROCH

Algorithem d flowchort to the

t
a

A
L
A
T

t
e
i
t.

C

c

t
t
€

€

e
t
\

€

e
s
s
5
5
s
$
s
s
s
G

r:
s
5
s
(}

(!
s
s
C

product of oll the digit of
loop.

Step 1: START
Step ?: PRINT "

Step 3: fNPUT n.

Step 4: sum = 0,

ile

ber"

Step 5: fF rr =

Step 6:

Step 11

J:t:r-i','.'B

step 10.

1

Yes

=n/
5r GOTO step 5
Step

* digit

sum , prod

,].'\lanirekargb 54 _73817 4 / 022-25440393

READ

REAL1,
NEAU



Algorithem & flowchort to find the foctoriol
of o number.

Step 1: START
Step 2: PRINT "Enter o number".

Step 3: INPUT n.

Step 4: i = 1, foct = 1

Step 5: fF i> n THEN GOTO step 9
Step 6: fact = foct*i.
Step7:i:i+1
Step 8: GOTO step 5
Step 9: PRONT foct
Step 10: STOP.

START

PRINT' Enler a n'Jmbef'

INPIJT n

i='1,fact=1

ls i> n?

fact = facfi

i=i+'i

l.lo

PRINT fact

STOP

;:,riiu..+ "'.:'* t':-

:-*E

START

PRINT"Enteranumber"

INPUT n

i=1 a=0 b=1

PRINT a,b

i > n-2?

c= a-L

No

",

J

/

F.E. SEM - II STRUCTURED PROGRAMMING APPROCH

,:

- I

_:
,-rl

J

d

:

-rif

-

-1

-

-
r_rr

.-.r

-:

-:,

-a

\-

--
-\.

Alqorithem & flowchqrt to display first n

Fibonscci numbers.

Step 1: START
Step 2: PRINT "Enter a nutnber"
Step 3: INPUT n.

Step 4: i:[, 6:Q,[:!
Step 5: PRINT o,b
Step 6: TF i>n-2,

StepT:c=o+b
Step 8: PRINT c
Step 9: o=b,b=c. i:;qA

Step 10: i:i'r1
Step 11; GOTO

Step 12:5

step

Yes

Page 9
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F.E SENI-II STRUCTURED PROG RAI\{MTNG APPROACH

is one of the most populor cornputer longuoges todoy beccuse itis o structured, h igh-level, mochine independent longuoge. fhe inc reosing populority of C isprobobly dua to its mony desiroble gualities It is most robusf whose rich set of built_infunctions and operotors cqn be used to writ
language

e ony complex progrom. The C conrplier combines thecopabilities of qn ossembly languoge with the feofures of o high -level longuoge ond theref ore itis well suited for writing both system sofiwore ond business pockogesProgroms wr itten in C are efficient ond fost This is due to its vorie ty of doto typespowerful operotors. There ore only 32 keywords ond its strength lies in its built-inSeveral stondord functions ore ovoiloble which con be used for developing progrorns.portoble. This means thot C
or no modificotion

progrcms written for one computer can be run on ono

C language is r,rrell suited for structured progrom rning, thus requir totproblem in terms of f unction tnodules or blocks. A proper collection of these
o

o cornplete progrom. This modulor structure mo kes program debugging
moke

eQster.

Another importont f eature of C is its ability to is bosicolly o
collection of functions that are supported by the C con ly add our ownfuncf ions to C librory. With the ovoilobility of a large number he programming toskbecomes simple.

?
Cz- The clossical

olphabets used in the langucAe, then toc
is to first leorn the

turn ore comb ined to forrn sentences to form words, nhich in
C is sirnilor ond easier. fnsteod of

to form poragrcphs. Lec,-ning
know lvhot o lplrobets, nurnbers

to write pr.ograri\s, we must first
voricbles ond kaywords ore

in C, then how usi ng thern, constants,
instructions which would be com

how ore fhese combined to form anrmo

*ne 
C progrorn is o coliection of functions. The cbove- s _suol, exec example contoins cnlv one function, rnoin( )ution begins ct rnoin( ). Ever'y C progrorn must hove o moin( ). C is o free trom

-. _:;e V/ith a few exceptions, the compiler ignores carriage retui.n ond white spoces. Fhe C

t

(

(

t
t-

L

q

r
-'
I

c
t:
c
S

s
s

-."s terminqte with semicolons.

. - .'.'ed:

-he C comment s1,fids /"----*/ ore suitabre for murtirine comments- The fofiowr:rg
:s an exampJ-e of

C proqs:m tc illustrate Sone of its features. * /

,arrd-B

, &nu:n2) ,-

0);

*f

)

float nurnl
clrscr O ;

C2-P7: -

printf ( "En

\n", sum) ;
8f ", ave) ,.o;

("
("

#include(stdio
int main o
t

Scanf 1t'

E,.iutn-0,'I to

a*-g/,r1t . 7,{O5.ooo

Output: -

l ,T 96&3381741 022-254A393
r _:
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F.E SEM.IT STRUCTURED PROGRAN{MING APPROACH
Rgturn Type of ():Inobove C progrom, rnoin( ) returns an integer type volue to the
operoting system. Theref ore, moin( ) should end with o return (O) stotem ent; otherwise o
worning or on error might occur. fn some compiler moin( )con olso bedeclared to return void.

2.3 C

White Spaces
BLank space
Horizontal 1ab
Carriage ret.urn
New line
Form feed

5et t_

#{t,tv,t,
f ,,,.aLer 9ffu

& ampersand
^ caret
*asterisk
- minus sign
+ plus sign
( opening angle bracket
(or less than sign)
) closing angle bracke--
(or greater than si_c:.:
( left parenthesrs
) right parenthes:s
I left bracket
I right bracket
{ left brace
) right brace
# number srgm

A simple C program (.*/.)

)l

*

("C is Sear1

r?';

,ain,l(u-oia ).;

( <stdio. h> )\/

,*
tlY

external file into the program

Preprocessor directive

Start of the lunctions

lncludes the ccrrtents of the

the cursor to be piaced

Beginning of
comment

End of
comment

End of the
function rnain0

Nothing is passed to main0

A library function declared
in stdio.h used to print any
dala on the video monitor
screen. Here 'C is Sea'
will be displayed-

It is an escape sequence thal

lndicates an integer value
is retumed to the operating
system from main$

at the beginning of the next
line of output

Statement terminator

retums the vaiue 0 to the
operating system or operating

return, which ireans, in olher
words, things were not as lhey
should be when the prog;'am
ended.

environment to indicaie that
the program terminated
norm:rlly; a nonzero value
would indicate an abnormal

The standard header file
that provldes lnpul oul furruti(Jus
like printfQ which displays
information en the screen

Letters
Uppercase A. . .. .Z
Lowercase a. . .. .z

cimal digits 0.....9

r,hEi5ire

$
*

B,*"ir*g
SF'

,$St:':l?

I

I

ar sigr
t sign

apos
quota
excl

question mar.

comma
period
semicolon
co]-on

I-l !i

--

-rt-
i-t
--!ll
l-
-
lD
lr

-

-

1'

-rD

-\rr

-rr
\
\

=

I

,

e
\

include

\_



F.E SEM-II STRUCTURED PROGRAMMTNG API} ROACH

?.4 C T i -fn o possoge of text, individuol words ond punctuation morks ore colled
tokens. Similorly, in o C program the smollest individuol unils ore known os C tokens. C hos six

of tokens.

float 5.5 "ABC"
"year"

SpecialSymbols

main tI
unt {}

Keywords ond Identifiers: - Every C ward is o keyword or on

identifier. All keywords hove fixeci meanings ond th be chonged. Keywords
serve os basic building blocks for progrom sto
fdentif iers ref er to the nomes of voriqb ore user-cizf ined nomes
ond consist of a sequence of letters ano'

ond lowercose letters ore permitted,
a firsl'chcracrer. Both upoerccsa

letters ore commoniy used. Tha

+-
ile 100

underscore chorocter is olso
words in iong identifiers.

Constonts in C refer to fixed
supports severol

is usuolly used os o link beti,veen two

not chonge during the execulion of o progrom. C

rn

CONSTANT

Single Character Consta nrs String constants

:.".- --- a^- - : --"- -: - -norocter Constonts:-C supports sorne specic! bcrckslosh chorocte. ....':--:
":- ": -' ' ' - --:-t f unctions. Mte thot eoch one of thern represents one cl.c-a:-i- I

I

I

C TOKENS

Keywords Constants Strings Operators

ldentifier"s

!nteger constants Real constants

Numeric constants Character constants

r.)66-11-1S t-J 012_l jllc_t93

a

=I
s
I

t

t

\f

t

t



F.E SEM.II STRUCTURED PROGRAI\{M ING APPROACH

-

'.-

>

-

>

\Q

_ra

\
J

\
J

>
._{,

-_
=

-\r
\r

t,

olthough they consist of two chqrocters. These chorocters combinofions ore known Gs escope

sequences

2.7 Rules for Constructi no inteqet
t) An integer constont must have of leost one digit.

2)It must not hove o decimol point. 
i.::i,

3)It con be either positive or negotive

4)If no signprecedesinteger constonts it is ossumed to be

5) No commos or blonks ore ollowed within on integer

6)The ollcuroh'le tongef or intege" constants is -32768

Ex: 426 +782 - 8000 +7605

2 8 Rules ot Co Reol

Reol constonts ore of len colled Flooting

tv;o f orms - Froctionol form ond onent i

recl ccnstcnts couid be writlen in

.ec ::'a':'-s .,:^zssed in froctionol

o] A reol constont
bl It mtst hove o

Following i"ules must be

f orm:-
-r l^^--ut tk--:

c] ft coulC .z e 'i z' :-.a::' a

dl Defc- ' : i' s

e] \: c:'-- :'
1x -3:: :r

t

t

....-,"..

?

MeaningConstants
audible alert (be11)
back space
form feed
new line
carriage return
horizontal tab
vertical tab
single quote
double guote
guestion mark
backslash
nul1

'\a'
\ \b/
\ \f,
'\n'
. \r,
'\t'

\\"/

\ \0,

Page 1 i

.:I

t _ :-

I

;21; :- Y

,fii,,.i 
"i:tl,;:l



ds
auto Declores on qutomotic voriobl

durotion of its existence.
e, its memory is allocoted by the compiler for the

ronDescri

break Termino'

which it
tes the execution of he lot c sest enclosi n9 loop or condi ticna I 5ta I ement n

case Allow execution of list of of statements.
char Re o charocter doto
const Specifies that the object or o vorioble hove o constont volue thot connot be

ch
default Used W irh swr tch stotement that I nd theicates spec if ed oct i on sho u td be fo

no other octi on5 are ate.
do Used with while stotement to construct o loop thot needs to be

once.
double resents o reol-numb er value
else Used with if , ta exe.cute set of stotements according to the res rson

stotement
extern fnd icotes thot o stotemen t used in

float fndicafes o f loati nt umber dotorea n
for Constructs q that nee ds to forexecu t,e o edgtoto A loWS swrtchi to o if ied ace n oif Execut'es statement f nd iti true.o co on rs
J.ong fnd icotes o versi on of o cu lar
mai-n fndicates the storti ti of
regJ.ster S fies thot the variob be ister ond not in the memoreturn Terminctes the execution
short control to the calli f unction

Spec ifies o shcrter version a type with o smoller range of voiues
to be used

signed ecifies thot the ve ond ve voluessizeof Specifies the omorlnt in bytes, required to store on object of the
o

static Spec t t the vsrioble qs stotic durqtion ond
other

initiolized it to zero,unless some
initioli

struct fieso e rh fqt ca flses o members of d fferen t doto
A ng multiple select ion of code depending on the volue of the

switch

tlpedef - define dota
efined datc or ciass type thot contains only ane object from its list

bers
fi

uns:Lcrned
to kes tive values.I fco' e5 thot 'het qbvori le

voidtq:,i*.
1ii.$ s r es het func tion 0e5d, tn0 re turn o value.

e or an object can be mod ified by onother part of the
fndicotes thot o voriabl
r0 rom

F.E SEM-II

'rolati

'*hi1e

STRUCTURED PROGRANINTING APPROACIT

of times.

c

9Y ression evoluotes tc zero.

)

n different

I

\'-.^- -- -_ -\!iL)f-i.:_:, -

9 6(433 8 I 7 4 / 022-2544A393

L

(f)
one

that

Execufes untilstotemenis

t
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F.E SEM-II STRUCTURED PROGRAMMING APPROACH

2.11 BASIC DATA WPES: - Doto types in C con be clossified under vorious cotegories os

shown

-
,

,
d^,^-

,ry a
L

1.,/1 | Alr

2 t2 Size ond C Bosic to 1 bit Ita a,

d"**\
!,ry ta^

T

{
I

i
i

'i

,,

t

,i

),
i;

\
I
t

tc Z'i+liE3:17

A ND OUTPU'I-
tf and func:':.< ".-r '-:a:::-- .-_ _--a- --a ::-a.=--. _.

formotted Thesz'-':' :': : :,,r ..ls-: :-:: -'a ---- - : - ::-: t ----
ond let us o in the spe: = ::.'-
)

Stcie- z" :
('<i::==-- s--:::.:> (-:s: :: -=:-=--=s

The spzcifier con obtoin
1.

2

3

thot are simplifi E- ---:: - -- .. .-z
ion specificotion thcr :.: - ,,, -- i'. 3 ir

Esccpe seguences thet beino t, -- i : --

C+r Doto types

Bu-ilt-in typestructure
uni0n

closs

enumerotion

Derived type
arroy
f unction

pointer
reference

Integrol type void Flooting type

Lrt tqE (
Type Bytes
Char or signed char 1 -L?8 to 127
unsigned char

1 O to 255
int or signed int 2 -32768 ,to.32767
unsigned int 0 to 55535 ,

short int
unsigned short int

2
)
L

long i-nt 4,.
siqned long int
unsigned J-ong int

4

4 4294):- :)a
F].oat "i,. '4 '
Double '"a

lonE double "ffif"t& 10

DATA ryPE =3i\r.1T SP3I:::R / aOt"'::i::,il, :-.raACTER

Chorccler
String
Integzr - decimoi

'. ::: :'..,-r:red b1' Prof. Manjrekar 966.133c9 1 "-i 0ll-l_i4-+tii9-l P., :: :

-_-

-:

,
-\!

-r

-
-ra

F

-

\
\r
!\rr,

.-r{t

.-

-rr

\\

-\-
-



EM-II STRUCTURED PROGRAI\{MING APPROACH
- octol

fn er - hexodecimal

fill up the entire field, the volue is r ight justified ond is podded with b

ls printf( )
%10d soys

inted

:

t

I

t

I

!,

L

I

f

t
L

I

3

\
t,

5

!

v

L

!

b

L

t
!

U

f

s

I

t

)

include the minus sign in conversion specificotion (as in %-i0d), this t ustif rs
ciesired ond the volue will be podded with blanks on the right
Some sysrems also suppol:t a special field specification I ^-^dL lCL:the user define the field s ize at r.he run time. Th ES followingform:

, width, precision, number);
In 1-his case/ both the fietd width and the preci n given as argumen:-:which wl 11 suppl

pr
is equi valent l_o

y the values for w'and p. Eor
intf (',%*.*f ,, , 7 , 2, nu:riber) ;

number) ,'

hat r th & pre:-isic,'r ma.

i-he aborre statement can he used
int width = ?,.

gt dynamic one. For example,

int precision = 2;

printf (\\8*. *f ,, precision, number) ,.

? F
Scqnf( ) ollows us doto form thot will be formotted in o certoin woy.

The general statement is os follows:
scanf (,t s , list of addresses of varj_ables);

For exomple:

scanf (.'8dtf tc, &c, &a, &ch) ,.

sendrng oddresses of voriobles (oddress es ote obtoined by using
) to sconf function. This necesso?"y becouse the volues received

be dr"opped into vcr iobles corresponding io these oddresses. The valuas
must be seporoted by blonks(s), tob(s), or new line(s).

f ollowing exomple
("t2d t5d., &num1 , &num2) ,.

suppose Dotc is os follows:
50 31426

The voriable numl wili be ossigned 3i (becouse of %?-d) ond rrum2 will be ossigneC  ?c
-'-'--c port of 31426). The volue 50 thot is unreod will be ossigned to the first vorioble in tl,e- . ,anf coll.

-- -:Dpens if we enter o f looting point number insteod oi cn integer? Titefroctionoi p:---. -;:::' 
owoyl

' ''- - -'.:-f reai-:---; f urther rrrput.p-:: r.--: ---- f j er c ira,.- i: .:,-:r:r-.: :- .e1d rv,icltlt. Fo:: =:....r:ie, tlte -.. I _:. =::

C

printf (*tT.2f-,
The advanrage of this format
be supplied at run tirne thus

I

/oO

/oX
- decimalIn %ld

er - octalI %lo
- hexodecimalint %lx

Floot %f
Double %lf

double %Ld

\ !'- 
=. 9 66433 817 4 / 022_2544A393
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F.E SEM.II STRUCTURED PROGRANTMING APPROACII

scanf (*%d %*d td", &E, &b)
wrll assign the data

L23 456 789
as iollovrs:

1,23 to a
456 skipped (because of *)
789 to b

Y
1

We oflen
without woiting for

function thst wili read o sfotg{e chrsctry the istcrrt [t rs t"vped

key-to o?'' ja- -''-:: :a':-a,--':-'- :- -*- ----- : - :' -'
sefve .z'_'. ":_ _'_'=a-a- --:'-:j:aa- -:i- -i:a-- -.:a:
The i- : s::. j -'z :-i:aaiz"':' . -- - -!: -- -'a ::'aa' :<

chc':c-e- --:- .:- -.:a= :'sa-aa' :-- -- -:---i,:-a -'---',: --a
the :':'=-'a' '- 1:: -.:zl

workingisconcei'n "z':'.:,:-- s:'e lTe - -:-:- --j :---' -'-:--.'-' j
output only one crc:::-z' :' :' '.

C2-P5: -
#i""l"d"(stdi-o. h)
int main( )

{ char ch='A' ;
clrscr O ;
! -1-uch (ch) ;
:,:--char (ch) ;

tf("\n Press to eoatiue : ");

Output:
L 2 3

1 2 3.ii

1 2 3

ffii,r0 0 0 \t 3

2. J,* d

1 ))1
0 1

j,lfrl: t',2 II

#include(stdio. h)
int, maino
{ int x = 1-23;
clrscr ( ) ,'

printf ("%d\n"rx),'
printf ("%6d\n",x) ;
printf("%4d\n",x) ;
printf ("%06d\n",x) ;
printf ("%04d\n".x) ;
printf ("%2d\n",x) ;
getchO;

C2-P2:-

return (0 ;T
#include(stdio . h)
int maino
{ float x = 1.23456;
clrscrO;
printf ( " %f\n" , x) ;
printf ( " %l-2f \n" , X) ;
printf ("%.3f\n" ,X) ;
printf ("%L2.3f\n" ,x) ;
printf (" %O12. 3f \n" , x) .'

C2-P3:-

03

2 4 5 6 0

1 2

0 1

2

z

3 q

5

Output
1 2

6}r
getchO;

return (0) ;
l

^- ^-.. -:--^--^-ASCIIC2-P4: - IfAP to

x

':i 'rrrt.:ri:tl br'l'rof. Manirekar 966-1,13S 174 021-25-140393

-_-rt

t

i-r
;-=
l-

-a.-

=

-

-y

i-
\

d thot

v
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a
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1j Type Dec lorotion fnstruction.
2l Ar ithtnetic f nstruction.
3l Control fnstruction.

The type decloroti on stotetnent is written of the
lol While declori, the type of vorioble we canalso

F.E SEN{-II

2 76c

I The order in which we define

STRUCTUREI)

Tlrere ore bosical ly three lype of instruction

.-j

G APPROACH

ion.
it

irnportont
stotement is wrong.

(

(

t
(

t
t
t
e

C

C

€

e
e
C

C
e
s
e
t-
f
g*

e
.-{
e.
,<?

r
s
r
l<?
t\rr
!--
t-
5-
f

n9
int i La, j 25

f lcrat- a 1'5, b 1.9 2.
tb

float b=a*3.
d-

[c] The f oliowing stotements
int a ,b ,c;
a = b = C = 10;

However, the follow
inta=b=c=
Once again we are use b

the

wou

(to ossign to o) before defining it
:,,S.qv

:A tic instruction consists of o vorioble nome on the left hondside of: ond vor on the right hond side of . The vorioblas and constontoppeoring side of : ore connected by arithrnetic operations like +,-,*, and /ad
ta, alpha, betar g?rutta,.

A
delta alPha* beta ,/ ga111ma + 3.2* 2Ls

IoJ
stcternent could be three type.s. These are os f ollow:_

either integer vorioble or integer constants

arithmetic stotement This is on orithmetic stotem ent in which cll operonds ore

=x: -int L, j, k ;.;-:.l = r * 1;
j=k*p34+i_7689;

ffi::::s'l:ffi:';lffii.rhis is qn orffhmeric sratement in which ail opdronds ore
&; qL?-t i,b,c,d,e,f 

,.

: = I + 23.L23 I a.s*o .3442;c=die*f / 1,OA-O;

enter keyt 1

you entered : j
Tlpe any character : pTlpe any character then press Enter: d

Press any key to contiue :

Output: -
AA

s66lt I s 1r+ 0ll-1,{-ll(r-t9j

I



-.*

hi-

\r
L

-a

-t

F.E SEM-II

[c] Mixed mocJe orithmetic

operonds ore integers ond

Ex:- float P,9.,r I s t avg ;

int a, b, ct num;
p=q*r*s/100.0;

".rS - 
(a+ b+ c + num) /4;

STRUCTURED PROGRAMMING APPROACH

statement -
some of the

This is on orithmetic stotemant

operonds are rec,l.

z

fl.qq**lrqj', t\e- a-'d,dqAu'a

the

in which some of the

tn

voriobles. ASCII volues

'G' oeeTO ond7t.
the stotements,

rt

L

illeaal.

[.] fn

char x, Y,'
int z;
x = 'a' ;

y - 'b';
z = x+y;
are Perf ectlY volid, since the

nct on chorocter
def initely be added.

2 L7 vol
An lvolue is an n

exPresslon t
of

t

o

-
-r fhe

be
-tru Eo/

[. ] An orithmetic instruction is of'ten used foi'storing chorocter const

voriobles.
char a, b, d;
a = \F/;
b - 'G',;
d='+';

When we do this the ASCII volues of the chorocters

ore usad to represent ony charocter in memory The A

f . I Arithmetic operotions con be perf onl

oddi
The volues

tc
os on '"? -z : :::-': :'

O Constgf' 'a- 1.,---:: ::--i :a- --t': . -; t-:''':-":'

1

x+ cL +b;
x*b
fn eoch the obove 66595, tr-z ,i- dde of il- sffietnetrt do tuf re?re$ stordle

lccotions in niemory- Theref ore -*':'
ond will generote compiler errors'

2 AND
in other hn$reges- These are the

C ollows two very useful oprctors mt
increment ond decrement op.erotot"s:

{+ond - -

- .. - - .- -'. ---a 5', Prof Manjrekar
Pate I a

$

,;1t;"t^"rth""'

.--

.trrr

--e\

!'

-{t

-\
a--\\

--\



F.E SEM-II STRUCTURED PROGRAN{I\{ING APPROACH
operotor ++ odds 1 to the operond, while - - subtrects 1. Bothfr ore unory operotors
tokes the following forms:

++tn; or m++;

--m;orm--;
++m; iS equivolent to m = m+1; (or m +: 1;)

- -m; is equivolent to m : m-1. (or m -= 1;)
we use the increment ond decrement stotements in for ond whille loops extensively.
While +*m ond m++ meon

behave dif ferently when
assignment stofement.
Consider the following:

the some thing when they form stotements independ ently ,

they are used in e.xpressions on the right-hond side of on

m=5;
Y - **m;

rn this cose, the volue of y ond m would be 6. suppose, if we rewr
stotements os

m=5;
Y - ln++;

then, the volue of y would be 5 ond m would be 6. A adds 1 to the

The

ond

operanC and then the resulf is assgned to the
postfix operafor first assgns fhe value to the
operand.

SP

C suppo

::inter

the other hand, a
fhen increments fhe

operotors (& ond *) ancj member selection operotors (. ond ->)

? 19 The Commo Operator
1e cornmo operator con be used to link the related eJ$ressions together. A commq-hg lst of expressions areevcluoted left to rrghtwdthe volue if rgntmast
erFs'c'l 's the volue of the combined expressioru Fcr example, thesioternent

vqlue = (x = 10, y = g. 1*y);

TOR,S

some speciol operotors of interest such os commo operalor, size of operotor,

B
' fncrement and decrement operotors ore unory operotors ond they require
voriobie os their operonds.
. when postfix ++ (or - -) is used with o vorioble in on expression, the
expression is evqluated first using the original volue of the volue orrd the vorioble
is incremented (or decremented) by one.

' Whenprefix ++(or - -) is used in on expression, the vorioble is incremented
(or decremented) first ond then the expression is evoluoted using the new volue of
the vorioble.

' The precedence ond associotiv ely of +r ond - - operotors ore the same os
those of unory + ond unory -.

\ -g-. .)f (]+-t3s 1 ,-+ , c:2-2,i1t0393

I

t

I
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IT.E SEM-II STRUCTURED PROGRAMMING APPROACH-
f irst ossigns the volue 10 to x, then ossigns 5 to y, ond f inolly ossigns 15 (i.e. 10+5) to
volue. Since commo operotor hos the lowest precedence of oll operotors, the
porentheses are necessory.Applicotions of commo operotor ore

fn for loops:for ( n = 1, m = 10, n<=m; p++, 1,11+r)

fn while loops:while ( c : getchor( ), c ! ='10,)
2 e size
The sizeof is o com

number of bytes th
doto type guolifier.

pile time operotor ond, when used with on operond, it returns the
e operand occupies. The operond moy be o vorioble, a constont or

Exomples: m = sfzeof(sum);
n = sizeof(long int);

The sizeofoperotor is normolly used to determine the lengths
structures when their sizes are not known io the progromrner.

2.21 Associotivity of Operotors:-When the expression contoins of equol
priority the tie between them is settled using the ossoc operotors.
Associotivity con be of two types left to right or righilo le t ossoclotivity
meons thot the left operand must be unombiguous. ft no in evoluotion
of ony other sub- expression.
Similorly, in cose of right to left ossociotivity the righ
Consider the expr ession,

unombiguous

o = 3 / 2x 5:
Since bot'n / oiid * have L & R ossoc
perforrned earlier.

os unom biguous left operond, it is

Consider one more expression,

o=b=3;
Since both = hove R to L
(necessory condition to L ossociot

2 Order

*

+-
<<>>>>> f
((=)=) ,#
t

,&i

2 23
,AK 2&_

!. )aQ?<

*i

Unarv .1

MuItipJ=it veffi
ndJlatioE'gl=

fl{ualitv lr
Wise

Cori.ciitronai 

-
Assigrnment

Priority
*/7" ' rir,n- - Jturl1rt

2nd +- ::: - -- S-:--:::ion
3'd ,i ss :t r anT

\otes prepared by Prof. Manjrekar 966,133E I r+ Ul2-25.1-10:r 9,1 P:.:e I -
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Stepwise valuotion of i=?"3/4+4/4+8-2+5/8 this expression is shown below:

i = 2*3/4+4/4+8-2+5/8

t
c
t
G

G

e
€

€

c

t
€

i
e

(

C

I
I
(

(

i

a=
i-a-
i_
l-

j=
i=
l=
j=
j=

6/ 4+4/ 4+8-2+5/8
L+4/ 4+8-2+5/8
1+1+8 -2+518
1+1+8 -2+0
2+8-2+0
10-2+0
8+0
8

Operation = *
Operati-on = /
Operation = /

Operation = /
OPeration = +

OPerat.ion = +

OPeration = -
OPeration = +

2.24 Bitwise Operotors

followirg table shows the operotion of the four (

) -,,. :,_

::- za

-.e bif-wise NC-::e'9-':' : - :. :- a: :s : -- ' :i -"-: --:-- ' -''- -- --
-ne bitv,lise assignment oPs'6-:-j :-- :3 rste. :s i: : -

icnsider the

Voricbles o,b,c.d,e& f are of type Booleqp.--

I

C ExpressionA c

oxb-cxd-
(m+n * a+bo+bm+n
3*x*x +2*x+5

3"r +?x+52

a+b+c
cl+e

zx b* y / (d. 
{1)

(u+b+c)/(d+e)

-xl3
d+l 3(z+y\

x2Bv

Operotors
&

e

I

o )
shi I

{hif '

with zero fill

-A.r.-i5
1-\
1Ftv:-
frI
0

I

E ii:Opehation
a=atb.-a&=b;
c=cll=d
e = e ^ f ;e^=f

Notes prepared b;; Prof. \'lanjrekar 9664338114 I 022-25440393 Page22

The

I

I

- 4t>- .. i^-
-i-!fl54_\{dr_f i -
)

;a_ _

axb-c*C
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2.25 Bitwise Shift Operotors:-The shift operotors ore used to move bit patterns either to

the lef t or to the right. The shift operotors a?e represented by the symbols . ond >,

-' Left shift:-The left-shift operotion couse oll the bits in the operand opto be shifted to the
lef r by n positions. The leftmosf n bits in the originol bit pottern will be lost ond rightmost n bits
positions thot ore vocoted will be f illed with 0s.

.;1,.Right shift:-Theright-shiftoperotioncauseall thebitsintheoperondopto beshiftedtothe
right by n positions. The rightmost rl bits will be lost The leftmost n bit positions thot ore
vacoted will be filled with zero, if the op is positive integer.If the varioble to be shifted is

negative, then fhe operotion preserves the high-order bit of l ond shifts only the lower 3

to the right.
Let int n =
Then, n((3=

n))3=

0100 1001 1100 1011
0100 1110 0101 1000
0000 1001 0011 1001

Consider the following statement:
n = m << 1;

This stotement shif ls one bit to the lefl in m ond then
volue of n will b,e lhe value of n multiphed b,y 2. Similorly
n = m >) 1

This stotement shifts m one bit to the right ond

of n will be the va/ue of n divided b.v 2. 
^.- 

{y) >

@ n > rn <( 2
rw<< b

'=) rt"Jt \1 
"

the
, the

resu n. The decimal

y1 :

to th is fhe value.

7*^...)
4

".!,q1

CZ-P6:.-
#include<stdio. h>
int main o
{ int a=6,b= 72;
clrscr ( ) ,'

pr-intf ("a = td C b =
printf ( "Rigiht shift a by
printf("LefL shift a by
printf ( "Right bbv

b b1'( "I,ef t ft
ge

return (0) ,'

)

Q,L,L b'{z-

c .J

a>t' j
'<< 1i

b
b,,:

l*4,
1

3
3

UA

=i::

\ll",
\a',
\n',
\u',

A.'.)/

betwezr, i .'z:2-: z': '-4-:- : il: j z : --- .i4er result.

t
e)n

e

2

lol
cntn-eiz'i"':'a: :,,"1,s a -:: -a: 'r:-'

onintece- ='= 
-2.'- : *:"s " a :: : -a: -:i-: In this operation the

f irst io c:z: -': --r-'-'.:..':' :' : :--'':'r,ed. Hence the result is

,)L''r,ro|.Manjrekarq66J]jS17-+rr]]-]i-}Jrr.1.,]
-. :-Lfl L,\ I

real.

Operotion Kc: -

5/?
5.0/2 2a ttr

5/2.0 ?.5

Lr -5.0/2 0 25

I

-

-
-<

,

,
_\a

.-n

-
-_

l-r
--!

,

t

--={

-
o

-qrat

-

-\.

n\,r:. lr.:

F.g

x

-r{t

-,

I

\r-

.-{t

-r- t

._r

---s
i 27 T'/PE CONVERSIONS IN EXPRESSiON5
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Implicit Type Conversion

C permits mixing of constonts ond

voriobles of diff erent tYPes in on

expression. C outomoticolly converts ony

intermediote volues to the prop€r type so

thot the expression con be evoluoted

without using ony significonce. This 
,,

outonrotic conversion is known asttyPe

conversion.

During the evoluotion it odheres to

very strict rules of type conversion. If the

UCTURED PROGRAMMING APPROACH

operonds are of different tYPes, t

:\

T

I
l
s
5

5

C

f
l

t
It
(

t
t

I

type is automoticolly converted to her' typebefore the oPe

result is of the higher type.?)q,'t
the'hig

The f inol resuit of an expression is convert ed ta the type of t
of theossignment sign bef ore ossigning the volue to it. However,

ore introduced duringthe finol ossignment.

l. floot to int couses truncotion of the f roctionol poii.

2. double to floot couses:"oundin9 of digits.

3. long int to int couses dropping of the excess

2,= :it Conversion e:.,

,".'^-":.-std rms type conversion outomoticolly. However, there

force o type conversion in o is different from the
c)

a C (,Unar) o-/ b) ttn,t( 'd,: )

L'Oooooo

on
'%'. a 2't

left

K 0
0

2
2

0

9

9

tLba, -C
C>

"fr" 2-,{Ooooo a/?' L_-a--

:- , - -

-'z czclared os integers in the Progrcm, the decimol port of the result

*, r- : :e .:st ond c would represento Wrong figure. This probiem con be

:ccll\ Crtz of the voriobles of the flooting point os shown below:

c= (f loot) o/b;
-:- -:z-cicr- ;.f ,oot) ccr,3-is the oto the floating point fcr the purPoseof evcltioticr,

--. -- .,:-assion. l-nen usirc rre rule of outomotic conversion, the division is perf orrz-.

' : :-- -, :: nt moda, thus ra-'- '''ng tha fraciionol port of res.:t:

-. :-.:.ss of such o lc:: ::.'r,ersion is known as expi'3;' cctversicn o' ccs' '-i -'
vc;-€ ' . _--'.': icrm af o c-- s

(t)rp€ -tt7- z 4 t:- z:: :r,

ResultResultArithrnetic fnstruction
(K is integer)

0.00"R=2/9
a.2222K = 2.0/9
a.2222a =;'2/9.A0K= 2/9.O
o.2222'.'4';B ',.,. di. ='2i'A/9.0
4.0GF*_nqAre

K=9/2
4.5^#,h g.o/z4". .K = 9.0/2
4.5a. = 9/2-04 'q,,
4.54 ;'i = 9.O/2.A

la 4"1<o

NotesDrep3r.Jr - ,, -"' -.- ,--l-':- " - f l .

4

:--l-:- -::r.

K

-ariihmetii'rnstru6tion 

":

(4. ts f loot)
:a- = 2/9 "'.t. .,

a', - 2.O/9

K = 2.O/9.0
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When type-nane is one of the stondard C doto types. The expressions moy be o constont,
varioble or on expression.

Use of Casfs

x
s

2 .28 ino Svmbolic We often use certoin unigue
These constonts may oppeor repeatedly in o number of ploces in the eof
such o constont is 3.L42, representing the volue of the mathemoti

We rnoy like to change the value of "pi" from 3.142 f6"'3.14 OCCUTCCV CT

colculotions. We will hove to seorch throughout the progrom chonge the volue of
the constont wherever it hos been used. ff any volue is I progrum noy prcduce

etlul.

disastrous outputs.
Assignment of such con-stonts to a symbolic nome
Volid exomples of constont definitions or

#define STREIiGTH 1OO
#define PASS MARK 50 U#define uax 7OO
#define Pr 3. L41

The following rules opply too#
i1l Symbolic nomes have the o

CAPITALS to visuolly the rrrrnd rcidbb r*r, d*h ce rittcn ir
a nta)lowercase letters. Th is only o

[2] No blonk spoce

[3] '#'must be the
thepollr-x s i' = --': --. :-: ::- -: : --"- ---^

f
l4l A blonk
nome ond the

==,-' '-: T': : - : : - .:-e cnd between the symboiic

t5l #define
.:2-z 3':-: -,:- :€ -<s 3rr_l ti,* oiher voluewithin progrom by

stoter e''l - =: ' z, :- : : -: 
_- :'ri-- = 2ll s ,llegol.

c ate NC- ::---:::l ::; l:-4 -rtiS ]is dato type depends on the type

mcy oppes:' :-.-r1*.-e'.' ihe progrc':, but before it is referencea

of
18l

Progrom usuol proctice is to p:.e -- z- - -.e.beginni.c of theprogram).

of fnvolid # define stotemen:s

ineN5,M10

Acfion
X nt 7.5 7.5 is converted to int truncotion.
q = (int) 21.3/(int)4.5 Evoluoted as 21/4 ond the result would be

5.

$= double)sun/n Division is done in f looti mode.
: (int o+b The result of o+b is converfe.d to i

7: (int)o+b o is converted to rnteger ond then
b.

Converts x to doublebef

Statement Volrdiry Remork
#define x 2.5 fn,: : '-' sign Ls not ollowed

fine !,IA)t 0 Tn - -
ine n 25 fn'''c :

l.jc y,:, tt z spc,ce betwee: = :. : :zf tne

f'lo semicolon of the enc

fnvc c A srctement con def ine only one nome

\otes prepared by Prof. Manirekar q6643\8174 tO7?-.5440757 I)arre ?{

E

-
-

r
\rr-

-
=\

L.

lh. --

L6

Example

odded.*to.
,rtrtr''::j:],l

:,t .!l:,
j!,itb, :: .

cos((double)x)

--
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2.29 PREPROCESSOR DIRECTTVES:.
The pre-processor stotements storts with o specicl chonocter '#'ond does not end with ';'.

The pre-processor sees the progrom filebefore it is seen by the complier. The pre-processor
reods the stotements in the progroin ond identifies esee, thot storts with the special
charocter'#'.These stotements ore colled os'directives'becouse they gives direction to the
pre-processor to toke certoin action after reoding these directives.
The pre-processor thus ofter reading these directives, remove these from the so

progrom ond insteod tqkes the octions occordingly as directed by the directives
The pre-processor removes all the directives i.e.the stotements thot starts wi

toking octions occordingly, from the input source code. This source code without d
possed onto the'C' complier
The 'C' complier converts the 'C' program, consisting of 'C' pr0grom

\

r

J-,

s

exe o code

ln object

'C' progrom

o include the stcndord
ion declored in thot
f ile olwoys, but one

no I

s
t*
r
t

t

L

L

(

(l

5

L

t
r
{
(--

\r"

L

J

I

t

)

5

directives) , to the mochine code or object code. we connot cirectly
os it needs to be linked with the librory files. The linker does this
code with the stondard librory f iles to get the executable code.
'#II.ICLUDE':This is the most comnronly used pre-prdtess
'#include' directive is used f or file inclusion. Mostly one
header f iles to the program os he nright be using o s
porticulor header f ile. The file Io be include need to
con include the other progrom f ile def ining diff erent.

tec

be er
le declorotions but not

contoining function moin( ).
sTANDARD HEADER FTLES: The s

:

ord heoder string.h" or "stciio.h" contoins
only functions prototvpes ond never c the func tion bcdies or def initions. The. sfondord
functions ore olreody irnplemen ted ond c to form iibrony fiies. Thesa ftbrary files are

functi

linked to your progrom while
stondord header files provide
it is functions ond whot type of arg
ond whot eof con return.

The function prototype declare in the
which helps compiler understond thot

toke end what type of orguments it con toke

malloc.h,
or
stdtib.h

the

] -,UDIE

,
o le

_:.-CC
Ccnvert string s to a long integer
Ailocate memory for an array having ui. elements, each of
length u2 bytes. Return a pointer to the beginning of the
allocate space.

c oucle i =: - r'- a value rounded up to the next h he r ir-,te EI

rc ath. h

math.h

#oefine ARRAY 11 fnvolid define should be in lowercose letters
#de fine PRICE$ 100 fnvalid $ symbol is not permittad in nome

Library function
,P

lnclude File

Sdturn the absolute value of i. stdlib.h
doubT I Return the cos inverse ofd.

:dq!ib*
*I Return the sine inverse ofd.

.nath.h

math.h
Return the tan inverse ofd math.h
Return the tan inverse oI dlldL. nrath.h

- - .: t^ Convert string s to a double-precision quantity stdlib.h
t s to an integerConverI stdlib.h

stdlib.h

i =: - 
'- ire cosine of C

erbolic cosine cf d

double

double a=:.-- *eh

e.\:: --
'. oid Ooae atl files and buffers, and terminate the prograrn.

Ualrc of u is assigned by function, to indicate termination
status.l

('- - L

Notes prep::i: :

4

*

(

: --:tion

-4*

lirif%.

math.h
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dr

:S-:;:: :

ctype. h

ctyp€ -

'sia:e: : .- _=-=.- -., .-..irentisuppercase
:::---: ----:' ,:lueif

:-sxdrgrt (c)

'als (I)
-.1 (i)
-:q 1C (d)
-: i^ /rris \ g/

exp (d) double Raise e to the power d math.h

fabs (d) double Return the absolute value of d math.h
fclose (f) int Close file f. Return 0 if successfully closed stdio.h
feof (f ) int Determine if an end-of-file condition has been reached

lf so, return a nonzero value; otherwise, return 0.

stdio.h

fgetc (f) int Enter a single character from file f std io. h
fgrets (s, i
f)

char* \\
tD\ n,}c^. /

Enter string s, containing i characters, from file f stdio.h

f].oor (d) double Return a value rounded down to the next lower integer, math.h
fmod (d1 , d2 ) double.' Return the remainder of dl/d2 (with same sign as d.1). math.h ,:,:*
fopen (s1,s2) file* 

^Poi,$d-

Open a file named s1 of type s2. Return a pointer to the
file.

stdio.h;ii.1iB;

.dsrys, q&
tiL.. . : ,t:.

fputc (c, f) int Send a single character to file f &"d sitiio$ *ffi
fputs (s, f ) int Send string s to file f stdiolr i -

f ree (p) void Free a block of allocated memory whose b"ginn,ng is I
indicated by p. ta- .";:"

,"riiilloC.h, or
i:std lib. h

getc (f ) int Enter a single character from file f.
. r:ir\

' '._:1" ::
.t.'i, r.-,i t'- --1:,.

.'. ' :,, \:, :r ' :/

ttdio.h

getchar o int Enter a single character from the stand..aid input device.' : .

' ,{;,,n. ii:.;,-.:i:,r!-

std io. h

g,ets (s) char* Enter strins s from the stand#%t:,%* stdio. h

isalnum (c) int Determine if argument ls alphdiiumeri'C:,. Return .a nonzero
value if true ; o otherw'ii€,-l2,. '1.:,,,,, "'' ,,:':,'f

ctype. h

:-salpha (c) int D ete r m i n e if., {13 u m e i*: j s a1 ii ha b e,! i d:' R e t u r n a n o n z e ro
value if true; 0 otherwise.

ctype. h

isascii (c) int Determine if aigument is ariA-SCIl character. Return a

no nibro va I ue ii'qrud;..O,,gtherwise.
ctype. h

rscr:-,rl (c) int Determine.if arg'jmenl,?l an ASCII control charater. Return
a nonzeroya iiie+ffrue; 0 otherwise.

ctype. h

int:=.:. ,^.
Determine it#.rgument is a rJecimal digit. Return a nonzero
value if true; potherwise.

ctype. h

inta.<$
Eesi

g \:f{

Determine if argurnent is a graphic ASCII character
Retulp a nonzero value if true; 0 otherwise.

ctype. h

It t 1,i
_B

Deteirhine if argument is lowercase. Return a nonzero
[alfle if true; 0 otherwise.

ctype. h

'Determine if argument is

value if true; 0 otherwise.
an octal digit. Return a nonzero ctype.h

Determine if argument is a printing ASCII character (hex
_ ': 20 - 0 x 7e; octal 040 - 176).
::: -'^ a nonzero value if true; 0 otherwise.

-- =:.--- -: if argument is a punctuation character. Return
^ .':?': i,aJue !f true; 0 otherwise.

Determine if argument is a whitespace character-

' :'. -" : - 
-- 
--a-l,lalue if true; 0 otherwise

t---'* -= i =- isahexadecirnaldigit.
ra:,'- r -_ --.'-, r _: if true; 0 otherwise.

-::- l-

-,atn.h
math. h

void' malloc.h, or

-
:: - ::' :::l t'. Prtrt. \fanireka: .. .:,--: r ). -j ll-:-i-+j -: -,1 P.l.- I -

,

J

\

-

,

t

-\:

-

- a

-\a

-

,

--rrq

d'

--r=

"--
r-r.

C

-
-?

-
r

\-

:. s5:::i--
\
\

i ^-..----;; {.U -

i
I
I

0 otherwise.



**

F.E SEM.II UCTURED PROGRAMMING APPROACH

the cr"e involid varioble nomes &

' ):int out the emors:-
" ' :'-4.562*150; \",:4 ivl k = (o*bl(c+(2.5o+b) id+e):

__ :'Ajcy,;
- --'h=vol--of-cyl, vlintc=[=]={;\- -'

'-- : --:- r-:: -:. --.' :ro k aeeinteger vcriobles whose volue cre l,Z,and 3 resgec- ,,- .

o

/-(

beginning of the allocated space. stdlib.h
Pow (d1, d2) double Return d1 raised to the d2 pov/er math.h
putc (c, f ) int Send a single character to file f stdio.h
putchar (c) int Send a single character to the standard output device
puts (s) ng s to the standard output device.int I Send stri

std io. h

stdio.h
rand. o int Return a random positive integer. stdlib.h
rewind (f) void Move the pointer to the beginning of file f std io. h
sin (d) douhle Return the sine of d math.h
sinh (d) double Return the hyperbolic sine of d. math.h
sqrt (ci) double Return the square root of d. math.h lt
strcmp (s1,
s2)

int Compare two string lexicographically. Return a negative
value if s1< s2'0 if sland s2 are identical; and a positive
value if s1 > s2.

string.h 
=,::.:.;{ 'i',r::'

., '1!i
:.:'. \::i

,;= "ti":f,:,. '{

strcmpi (s1,
s2)

int Compare two string lexicographically, without
case. Return a negative value if s1 > s2' 0 if s1

regarci to 
.{:

andli2 ere ..,it

, :r.., :l
positive value if s1 > s2.identical; and a

strcpy (sl,
s2)

cha r* Copy string s2 to string s1.
,stilns 

h

stelen (s) int Return the number of characters in string. * k;d ;string. h
strset (s, c) char* Set all characters within s to c (excluding

null character
string.h

tan (d) dobule Return the tangent of d"
- -'qiJr.,

math.h
tanh (d) dobule Return the hyperbolrc tangent of d. -a I math.h

, ,- a ar.r -r";l

toasci j- (c) int gonvert value of argument t; Aacla 

-

ctype. h
tolower (c) int ctype.h, or

stdlib h
Convert letter

Convert leinttoupper (c)

c denotes a charactertype
d denotes a double precision argument
f denotes a file argunrent
i denotes an integer a

I denotes a long integer
p denotes a pointer argu
s denotes a string argume
u denotes a u

ctype.lr, or
std iib. h

i ii I populotior{ in'2006 iiil teom{victory ivl -bosic 
I

) vil bosic_ hro viil 4?Z

\otes prrpr:::: ' ' -:: .:r u,l/rjj-ti, -l flll-15_+lrll9j
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[d] Suppose

nt voriobl

STRUCTURED PROGRA MMING APPROACH

thot i ond j are integer voriobles whose values ore 5 ond 7, and f and g ore following
es whose volue are 5.5 and -3.?5.

Output: -
L jq
p\', a *t ,

a btu^*"* \ dn-,
I e I ,''\t

\ .- L+L
b ca+a. < d,^e t" ,rl;"c-t*

-:(- )r ',4

^)t("

-+

+

E4reqilq! r<J (i+j)>=[ (j.k)>(i +5) kl=3 i==2
value \ c I

Expression 5-+=5 f-=g j* (i-3) f/=3

c2-P',| : -
#include(stdi-o. h)
int main ( )

{ int a=1 ,b=2 , c=3 , d=4 . 75
clrscr ( ) ,'

x=++a + b++ * ++cgd++,.
printf("Ad 8d Bd td Bd
getchO; return(0);
)

g. r(S000l,l lh t, 81 r,

Find out t of the fol.Low

Volue

.*

L r**?)J*,xi

t'rErb ,c rdrx) ;

> 2sr ('l.t

.o

uL?"
| ,_..y++

--x
prj-ntf (' ia : j

rq_ _. 
j

\. v al-t, a

L.

{-}y;
y# + r*,

int maino
{ int *3,y:4,2,.
cJ.rscr();

z=x+++#r+
rx#+*r+

w= x++ + --x + ++x + x++ + y++
Printf ("?ci %d %d %d ,, ,x,y,z,w) i

#include(stdio. h)
int main o
{ int x=1 ,y=1 rzrwi
clrscr ( ) ,'

z= x++ + x++ * --x + ++x -

C2-P8: -

getch () ;
l

getch ( ) ; return ( 0 ) ;
)
C2-P9: -
#include(stdio. h)

.sv
it- i-'

t7
rrlJ)t'-4)

a

!- t;

u:
,,{

Fi:::--::e<s--:': :)
:-nt maL!: ( l

{ int l=0;
cJ-rscr O ;
prrntf ( "td ici :i :: r;' . --: :--
getch O ;return (0) '

)

-)a a-

C2-P12: -

- 
tj-o

t+-

4

Notes prepared by Prof. Manjrckar i)n..,j-1-r r l --i l:-:-.: " :.,: P:ge ll
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F.E SEM-II

C2-Pl4: - F
#rnclude(s

STRUCTURED PROGRAI\{MTN G APPROACTI

fr_
#'

VI
Output: -

ri
:)

{
3

a-=a L
.lo-'-o
t,ta

:... ;

1. .'

ind output.
tdio. h> ti

woid aaino
t int x=L0,y,z;
e1rscr O ,-

z:y:a.;
Y-=--x;
z---_.

| --=--x-r--; t, r- (--
I nriatt ('td Sd *d. ,t ,*.,y ,z
lsetd();

- ;r* -? .;o

- :. -: ^--- --.J UU t
:'-- -: 3-i.^ L\

^- - !L?

_". - _3_.

!= - ---

.' i .i i

h""^
t/*-.r-/,&Y|LL L/ 3 '- 1- (' -"t)

) ?- {l-'")
1--lo
Z r lO -
1--) , ry;t'

LJ-*t,v,t
:f
Z, I

i

C2-P18: -Use. of some f '::-::ion

ge
("8d %d 8d\n'r ++x) ;

fr/;^ff( / 71*

,L.

(x<(2

incl# ude(s tdio h>
o\tin ma in
stin x=1

Ic sr cr ( L
1tft td 8d%dpr-in x\n 2+( )

return (0) 
,-

)

x(.12
prin

t!r:- 
l* t * sa(,,-^ih b* skltx=l')t r- I -ll = 3 5o V;,* t

^3* f'nnt: !
X.z-> dacc u,t t,atU)yr. sA// x"3
4+t- ?+:+t:.x,+
\ ++ P'-in/='x .q y'atax , r
-.t +w A \,1,( r, 4 lLun fi*;..t^>t- *_-1,

*..9 laL

#include(stdio. h)
int maino
t j-nt a=2,b=3 ,ab:A;
int i;
int in = t?t*2; 

,

char ch='c' ;

)

8c\n",ch, (++ch) ) ; [') no^*ec,t,
8d td1nt, ,d,dr++a) ;
8d *d\n" ,b,b,++b) ;
8d 8d\s",ab/ab,++ab)
8d\n',,a, ! !a) ;

O ,'return (0 o=l

C2-13: -

clrscr ( ) ,.

pr-tntf ( "8c
printf (',td
printf ( "td
printf ( "td
printf (,,?d

tvro wari thout us thi rding var ablel_

)

c=5.10 I I 10<2: i; :.:
Printf("a=8d b=ij :=.: = b,c);getch();

)

!_yfl: a--!o 4a=. 1

b= )\\ D)L-r\
t ==' ll I t'x t ("o.

t 4P r

'-l

' - -: * - A--ll:ic:;14

vo
{ int c:
a=! ( )'
b= o) :-j-:

Lhl

otes prepared by prot-, t{anjreker
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STRUCTURED PROGRANIMING APPROACHF.E SEM-II
#include(stdio. h)
#include(math. h)
void maino
{ float v,yi
clrscr O ;
printf ("ceil (3.4)= *If\n",cei1(3.4) ) ;
printf ("ceil (-3.4)= %If\n",cei1 (-3.4) ) ;

printf ( I'Absolute value of (-3. 1164) = %If \n" , fabs (-3 .1al-6) ) ;

printf ("floor (3.4)= %If\n",f1oor(3.a) ) ;
printf ("f1oor (-3. 4)= %If\n",f1oor(-3. 4) ) Otrhu[

Cu),O u) '.
(",

prinLf ("abs (-3. 4)= 8d\n",abs (-3 . Al l ;

printf ("fmod (3.4,1.0)= %If\n",fmod (3 -4,1-0) )

printf ("Enter no.for logarithmic value = ") ,'

scanf ( I' %f r' , &v) ;
printf("Answer = %f \n",1o910(v) );
printf ('tEnter no.for exponent value - "1, ,{*
scanf ( 'r %f 'I , &y) ;
print,f ('rAnswer = %f " , exP (Y) I ;

cd"l ( ()

frbnlJ< 1.1 1u,*,

V'q4r, oooo
q) , ooooo

? ?
t'") g t lxneo

lo2.n7,**.tblr*a 2-getchO;
)

> o'botozo
L-n/vncJlA^t -->-

f,rIn
387o rt

AddressS u to ics:- In ti o

ator P variab Pointer Yoiri in ter

P r Arithmeti P to

2 TO
A pointer is o deri type is C. r build f rom one of the fundomentol doto type's

dress as their volues. Since these memoryovoiloble in C. Point orn mem

oddresses ore the I !n progrom instr-, :- -- : -' : ::- --

ore stored, point doto storel'r -.* .'

2
igned the oddress of q vorioble, the guestion ramdru os to

volue of thevorioble using the pointer. This is dorre, by tsins mtlller
isk), usuolly known as the indirection operctor. Amther ru1lg fr

the ction operotor is the deref erencing operotor. Ccr's tz' i-a' I l/, -_j

int quontity,*p, n;

guontitY = 179:

P: &quantity;
n=*p;

The f irst line declores guontity and n os integer voriobles ord p cs @ pffirfer vorioble

pointing to on intqe-r. The second line ossigns the vahr i79 to qt.rfitv crd the third line

sssigns the qddress of guontity to the pointer vtridle p- The furrh lirc' contains the

er"otcr *. Whan'iTz operotor * i5 pl::e; ='-t.-2 ::- "z'rorioble in on

,

Pace l -

-rra

-\
t

\
a

\
--



F.E SEM-II STRUCTURED PROGRAN{MING APPROACH
expression (on the right-hond si
vorioble of which the pointer vol

x= 10

de of the equol sign), the pointer returns the volue of the
lue is the oddress. fn this cose, *p returns the volue of the

vorioble guontity, beceuse p is the oddress of quontity. The*con be remembered as 'volue
of oddress'. Thus the vqlue of n would be 179.

Stage Valucs in lhe storagG cells and lheir addresses

Declaralion

4106 - - address

1CI.

4104 4108
** address

ptr = &x 10

4108 4'!06 + 6ddress

y = 
.ptr

41M 4108 4106 +- address

polnter to x

41084104

4106

41

*plr 
= Zs

,6.)
c2 -P19:-Referencing and
#include<stdio.h>
void main( )
{
int guantity,"p,n:
quontity = L79:

P = &gmntity; /
rFtp; /,

.E

41W

tt,*P);

=%ld",p)j

A

10 4104

4106410S

AnexpreSsion like p1*.. *r ::-rse the pointer p1 to poinf to the next volue of its type.
For exomple,if pl is ari tnld-=*- =:,nter with on initiol volue, say 2800, thenafter the
operotion p1 : p1+ 1, the voiu..,e :- o1 will be2SOZ,ond not ZBO1. Thot is, whenvte
increment o pointer, its volu- . '.reased by the'length'of the doto type thot it points
to This length colled the sco z':-:cr. The number of bytes used to storevorious ciota
types depends on the system c. : : :a be- f ound by moking use of the sizeof opar.otor F,: -
example, if x is o var"icble. then s :.:f(x) retu.:ns the nurr,ber of bytes nzzaec f tr r,z

4104

10 4104

Notes prepared by Prof. \la.rirel,ai 96{'t338 174 | 022-25440393
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F.E SEM-II STRUCTURED PROGRAMMING APPROACI{

-

vorioble. (Systems like Pentium use 4 bytes for storing integers ond 2 bytes for short
int

C2-P22:-
#include(stdio.
int maino
{ int a,*a1;

float b,*b1;
clrscr O ,'

a1=&a;
b1=&b;

il

Output: -
rL-o

u
1-52-

9b12-ot 247

&l=
tt=
al =

bt = ttt tn

[Ytt,
ffi-o
l1t r

,al,btl ;

tttx \ 8x \nt'ra1 ,b1 ) ,.

(0) ;

2.34 Void Fointer
A void pointer is c speciol type of pointer. ft con point to ony data t1pe, frc cr imtqger

. volue or o float to o string of chqrocters.
fts sole limitotian is thot the pointed dato connot be referenced dirccth (the osrerisk *
operolor connot tre trsed on them) since its lenqth is oiwoys urdeterilined- Therefore,

C2-P20:- find output.
#include(stdio. h)
#include(conio. h)
void main o
{ int x=20,y, *ip;
clrscr ( ) ,'

ip=&x,'
y= (*ip) ++;

printf ("8d\n",y) 
,.

printf (r'8d\nr', *ip) ;
1-++ (*ip) ;

pri"ntf ("%d\n",y);
printf (r'?d\nr', ip) ;
getchO;
)

C2-P2L: -
#include(stdio. h)
int maino
{int Er,*pr**p1 ;
clrscr O ,:

a=L25;
P=&a;
p1=&p i

&

2

= cAC 4.

Jse- *t?

printf ( " %d\Dtt rE
printf ( " %x\Dtt rP
printf ( " %x\DttrP
printf ( " %d\n il

printf (',tx\n"
printf ( " %d\r"

t. cdd

getch O ,'return
)

getch
)

F-r

i-
i>
l-=
:-=
:-

:-i-
i-.-'i-n
Di-i-
i-
i>i>
-r

-\

\

-
,\

-\-

-rr
\
\

tr.>
-rrft

\
_.-\.

\_



F.E SEM-II STRUCTURED PROGRAMN{TNG APPROACH

type costing or ossignment must be used to turn the void pointer to o pointer of o

concrete doto type to which we can ref er.

C2-P23: -
#include(stdio . h)
void maj-n o
{ int a=10;

char b =tAt ;
void *ptr=&a;

/ /prinLf ( 'r ?d'r , *ptr) ; (Error, void pointer can not be derefer

printf ("%d \n",*(int *)ptr) ;

ptr=&b;

/ /prinXf ( Ir %crr , *ptr) ,' (Error, void. pointer can not

printf ( 'I %c Ir , * ichar * ) ptr) ;
getch O ;
)

)

- '.'." -,...., Qr.,,:lr. -.i 0ll_l5llt.rlq-l



F.E SEIVI.II STRUCTURED PROGRAMN{ING APPROACH

CH3. E ssi AI rithms Selection
Mony o times, we wont o set of instructions to be executedinone situotion, ond on

entirzly diff erent set of instructions to be executed in onother situotion. This kind of
situotion is deolt in C progroms using o decision control instruction. As mentioned eorlier,
o decision control instruction con be implemented in C using:
(i)The if statement, (ii) Theif -else stotement, (iii) The conditionol operotor

aC progrom to disploy the following two prompts:-
o o 1 for Jon. etc.)
o doy of the month:[-]ove your progrom occept ond store o number in the vcr :: :

mont to the first prompt, ond in response to the second prornpt , ac.?:' ---:
the vorioble doy. If the month entered is not between cn+e*,.* 1' ",-
\etween l and 31 Print o messoge i$erringtheuser thc-:' - : :

,
store number in
day entere-d is not
dcy hos 6een entered.

finc1ude(stdio -b)
int maino
i int month,day;
cJ.:rscr ( ) ,'

::::f ("Ente= month no. (L:j:n12:feb. . . ) : ")

Syntox: if (this condition is true)
execul e this stotement;

cs-Pl: - While purchosing certoin items, o

discount of LO"L is off ered if the quontity
purchosed is more thon 1000. ff quontity ond

price per item ore input thr"ough the keyword,
write o progrom to colculote the totol
expe.nses.

/" CALCULATTON OF TOTAL EXPENSES"/
# irrclude(s tdio . h)
int mai-n ( )
{ rnt qty;
float rate, totrdiscrdiscount,
clrscr O ;
pr:r:tf ("Enter the quantity &

scanf ("%d 8f" / &qty, &ra

3. I The 'if ' stotemeht: -

printf ( "Total 8f

return ( 0

sc/L0
bill = to j:il'

count

if (qty>1000)
d.isc=10,'

else
disc=0;
tot = qty*rate
discount = .gty 0;

: tf Final
);bi-lI : *f",

getchO;

Flauchart of simPle if Control

ut:-

Entry

: True

c3-

\ota prepared by Prof. Manjrekar 96&338174 /022-25M0393 Page 35
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scanf ( rr %d" , &month) ;
printf ("Enter a day of the month ',),-
scanf ( 'I %d" , &day) ;

if( month(1 I I month)12 )
printf ("Inwalid month\n") ;

else
prrntf ( "va1id month\n', ) ;

if ( ciay(L ll day)31- )
printf (',Inva1id day'r) ,-

else
printf ( "va1id d"y" ) ,-

getchO ;return(0) ;
)

getch O ;
i

F.E SEM-II STRUCTURED PROGRAh,IMING APPROACTI

Output,: -

IS

3.2 Nested if -else: -r t is perfectll
all r:-ght if r're write an entire
construct w:-thin the hody o the Fal$ True

s taterr,ent o: r-i:e
body of an 'el-se, statement
cal.J-ed 'nesting:'
of if's.
C3-P3: -
Ii-":ra.<stdio. h)

Tffi

Ll

Fb dufi 6Etrd il...ckc sutaatt

)

{'s-P.A");

--=-_-:L ) |

a

Output: -

t.

,,,,':=

!ir:,.

rjl

,l :.

]

Notes prepared by, Prof. \ lai.lr;el.:ei



F.E SEM-II STRUCTURED PROGRAMMING APPROACH

3.3 Use of Loqicol O s:
C ollcws usoge of three logicol operators, . These ore to be

reod os'ond''OR' ond'NOT ective
C3-P4: -
The mor"ks obtained by o student di ore input through the keyword
The student cets o division os per
Percentaq "- cbove or

J 60-
Percentage between 50
P er cent age betw een 40 ond vrs ion
Percentoge less 40 - Foil.
Write o prog to colculote the obtoined by the student.

#include(s
int maino
{ ,m4 rm5 rperi

marks in 5 sub. (out of 100) : ")
td td td" , &m1 , &m2 , &m3 , &rn4 , &m5 ) ;

+m2 *m3*m4*m5) / 5 ;
)if(

printf ("1st division',) ,.

( (per)- 50) && (per<60) )
printf ( "2nd division', ),-

if ( (per)=40) && (per<S0) )
printf ("3rd divisicn") ;

if ( per<40 )

printf ("Fai1") ;
getch O ;return (C) ;

I

(e) if ( condition )
do this ;

{
if ( condition )

do tris ;

else

t
do ttris ;

and this;
)

)

(0 if ( condition )

{
if ( condition )

do lhis ;

else

{
do this :

and this ;

)

i
eise

do this ;

(a) if ( condition )
do this ;

(b) lf ( condition )

i
do ftis ;

and this ;

)

(c) if ( mndition )
do this ;

else
do this ;

(d) if ( condition )

{
do this;

and this ;

)
else

{
do this ;

and this ;

)

Forms of if :-

.j._:*.]:'-:'Prt-i,)'1::...:..::,:]i-, Page 3?

FF
F!r-
r>FF
TFI>
I>
r=5F
T=
r>
f=
I-I
F=

R
f=
trFI
FI
tr
E

(

-* )\



F.E SEM.II STRUCTURBD PROGR{N{N{In- C APPROACH

lol chi
e 'si he

wi t coe
el s t ovot

Output: -

tbl

The

rhen

exp n 3".

o ti the

t\
c
t
C

f
AL

t-

s
C
G
AL-
.<t
s
&
r
,<I
C'
F
F
s=
<t
r
t
S-rr
S-
F
s-
<i
ts
C-
s
l-

t-
iF
<

do

3

2 and ; are sometimes coiled ternary operotor since they
expression 2 ; expression 3

his exp on soys is : " if expressicn 1 i s true (thot is, if its volue is nan- zero ),returned will be expression Z, otherwise the volue returned will be

.c] int x, y,.
::anf (,.?dr,,&X);

v = (x > 5 ? 3:4) ;-tis stotement will sfore 3 in y if x is greaterthon 5, otheruise it will store 4 in:t
STAT M

..tctement couse the progrom control ro be

Y

clouse is nothing different. ft is

printf (',Enter your test score:scanf ( 'rtdrr , &score) ,.if (score )= 90 )printf ("your grad.e is an A.,,);else if (score >= gO)
printf ('ryour grade is a Belse if (score )= ?0)
printf("your grade

else if (score >= 60)
printf (,'your grade j_s

else if (scorg 1= 0)

\n");

else i3.4 The e:-
l'lote that the else if just
o way of rearranging 'if'thot follow itthe else with the

isaC

printf (r,your grade is
el-se

") ,'

C3-P5: -
*i""ria" (stdio.h)
j-:rt main o
{ int sccre;
clrscr O ;

printf ( "fnvaIgetch O ;return (0) ..

)
Output: -

trqnsferred f ro:i-, .t. 3. --

966.+338 174 ,, 02?_254403g3 P. --
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t

,

!

,

,

t
C3-P6: -
#tffia"(std-to. h)
int maino
{ int num ;

char ans ;
again :clrserO;

t printf ("Enter a nur,ber
scanf(t'%d",&n
if(num%2==
printf ('rThe nurnber \nt'rnum) ;
else

printf ( " number td ODD \nrtrnum) ;

printf ( "D want
:.:r::i

"*r'

to continue (Y or N) ? : '') ;
ans = ge

I

if ) ll (ans =- 'Y'))

("Thank You ! !\n");
9e ;re turn (0) ;

t

ans
n

to onother. A goto stotement tronsfers the control to o specific stotement. This specific
stotement is identified by lobel which is on identifier f ollowed by o colon. The syntox for
the go to statement is,

goto lobel :

This lobel is not declared in the progrom. But it is ottoched to the stotement
with o colon, to which the goto stotement will jump to. So, we can soy thof the goto

stotement jumps to o lobeled stotement with the sorne lobel.

to stotement con be either forword or bockword.theThis

goto label;

label:
statement;

goto label;

fonrard jump Backward jump

p.,,a 10

-

--\r

-r!-F
h
\-
--r-

\\5

\
\

?



proctice to ovoid using goto. When
goto is used, mony compilers generate
o less ef ficient code. fn oddition,
using rnony of them mokes o progrom
logic complicoted and render-s the
progrorn unreodoble. The following
goto jumps would couse problems ond
theref ore must be ovoided.

:-ft is o goodAvoid
)l-l/

t-'--]j:ll\l:)ir

When there is o switch

noi'required but it is

ing practice to include

ent is that cases do not breok
colly after the execution of

the ccrresponding statement iist
under q case is executed, the flow of
control continues down, executing all
the following coses until o breok
stotement is recched.
When the breok stotement is

executed within o switch, C executes
the next stotement outside the
<witch construct.

'7 ,^y

or coses ore chosen. A

t
st no

no

The defoult
used. ff no , the

be selected if,cose, I

defect in the svtitch

t
evoluotes the
looks for o

rsnone is found, t

f , 'L.r.-1L' ,5,

F.E SEN{-II STRUCTURED PROGRAI\{MING APPITOACH

3.7 THE SIMPLE 5WTTCH:
The control stotement which ollows

us to moke o decision f rom the memb er of
choice is colled a switch, or more correctly o
switch-case-defaulf , since these three
keywords go together to moke up the control
stotement. They oppeor os follows:

Switch (integrer
expression)
{

Case constantl
do this
break;

Case constant2 :

do this
break,'

Case cons
do this
break,'

default: dc
this,'

\
c-,')t )'1,*l

L*- E ru**lttaawx

C3-P7:-Wr.L-+E a :::lr3jiL to display months in word.
the input)

(Month number is
t
6-
+-

t-
t_

l-.-

t
r-

#include(stdio. h)
int maino
{ :-nt n=0,'

clrscr O ;
pr"intf (',Enter the yonth Nu:rrber(l--12)
scanf ( " tdrt ,&n);

\n");

Notes prepared by Prof. Manjrekar 9(16-1338 l7 4 I A22-25440393 1 tr_ - -
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F.E SEM.II STRUCTURED PROGRAMMING APPROACH
switch (n)
{ case

CASC

case

case

case

case

case

CASC

case

CASC

1:
printf ( "Month
break,'
2:
printf ( "Month
break,'
3:
printf ( "Month
break;
4:
printf ( "Month
break;
5:
printf ( "Month
breal<;
6:
printf ( "Month
break,'
7:
printf ( "Month
break,'
8:
printf ( "Month
break;
9:
printf ( "Mon
break,'
L0:

Jan");

Eebr') ,'

Martt ) ,'

Apr" ) ,'

May" ) ;

June");

Ju1y" 1 .' :

Aug" )

is

is

is

is

is

i-s

is

is

is

Prr-n rMonth t

case 11
'intf 1" Novrt ) ,'

intf (Itmonth is Dect') ;

input!!!");
)

(0) ;

tax:
switch (integer expression)
{

case constantl:
do this
break;

case consta.nt 2 :

do this;
break;

case ccnstant n:

if -else
Da cis jc n caril -: s- - - -"- -' .
sY'atax:
ff (eonditioa)
{

l
e]'se
{

2

t I
) 3

Switch-cose
1 ' Case control structure

'- .'r:t -t;- -', P:,:'i. \I:lire..r: .-'.-j::i'-' - - ij' :-.: Page "1 I
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I,..E SEM.II STRUCTURED PROGRAMN,IING APPROACH

C3-P8 : -: W AP to f ind whether th
second numbei" or not.
C3-P9: -WAP to occept th

In the if -else stotement , the'if'
port is executed if the
expression evoluotes to be TRUE
ond the else-port is execu.fed if
the expre.ssion evoluotes to
FALSE. fn other words, n

soy thot the if -else !v
options ovqiloble.

of e lock can olso

stotement. When
thore thon one

t, plocing of curly
for the block is a rnirst

red by the usar is divisib'le by the

F
h
atL

-L

-L
lr
rr
FIt-
<t-

s
lr
AL

t-

Ci

$
F
FtL
_<t
r
C
s
s
€i'

G
G
-b

o

from user and find the type of triangle.
C3-P10: -WAP to f ind the mi m
entered by ttre user by nested i stotement
C3-P11: -
or symbol
C3-P12: -

WAP to check uvhether ered
using if-else only
WAP tc stmu lote o sirnple colcul

e

imum numbers out of the three numbers

chorocter is lower cese, upper cose, numeric

otor using switch.

r c3-Pt 4:
o
t

c1r
. swi

{de
ce)

fault:
priatf (ttnrm]-3i ,, I ;

se 1:pri-ntf (',pune ") ,.

break..

- 
"r/ 

A? to

,lF , pn^*br*

t
L

U (

/. 1.. t*tr

,r-r.e- ) t
&
ts
Ar

case 2:printf (,,nasik ");
break;

i
gretch O ; )

(d,7^* oos" ign* /**J)
n LL55 i

nt "Hello Worlc' ' without using semicolon
er the enter yeor is o lec p yeor or not.

I

e I

Default: do this;

do this;
break,'

3 e switch stotement hos more thon two
options or bronches. fhese options, in the
switch stotement ore colled os coses. So, we
con hove 'n' coses in o switch, with the lost
olwoys being o defoult case. Whenever na
volue motches with the coses ovoiloble, the
defoult cose is evoluoted. But, to hqve the
defoult cose or no is optionoi. If the defoult
case is not present, then when no volue
matches with e.ither of the coses, the
progrom simplify guits the switch stotement.

on odvqnced step of the if-

Th

We can coil it os
else stotement.
Eoch cose ccn hove more thon one
stotements included within. But, for the case

4

o'

ost t qcr nenen t tof hese brocp kets nor5t9

srhiustm 5 ecab u ht e cq5e statem
o edobel sto ementt eTh seu Dof

oo no

*

Notes pr+::.,1

find wherh

D^
t

I
96ffi33817 4 / 022_25 440393
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Structured

CH4. Ex essln AI orithms Iteration

4.1 The wh ile stotement: -

roachF.E SEM.II

i>
,

t

,

,

The stotement within the while loops would keep

on getting execufed till the condition being tested

remoins true. When the condition becomes folse, the

control posses to the first
body of the whi,le looP.

fn ploce of tJre condition t

stotement thot follows t

here con be an)/ VO

no

15

ex resston

-So os long os the expression evol

would gel executeo.The condi on bei

shown in the fcllowing
while (i<=10)
while (i ) = 10 && j

lue the stotement u,'ithin tha locP

relotional or looicol oParotons :s

while ( j && (b< I c < 20))

ft is not n count must on be on int. ft con e'ien 22 2 ' :':'

{

)

rh'i I e

The stotement ollows us to sPec ify three things obout o loop in o single hu
o) a loop counter to on initiol volue.

the loop counter to determine whether its Yulte hos reodtcs th-a, ofb)r ing

repetitions desired.

c) Increosing the vqlue of lmp coryrter eoch tittp the pr.ogun ryp,fr illir the hop

hos been exeaded.
The syntox for the for stotement is.

For (initiolirtioru cordition; updcte)

cong i c', ond stotement is

test
mditkn

?

(a) Eitty ontrol

EntyEntry

Loop

(b) Exitmnlrd

Tre

fterotion is the repetition of stotement

block of stotements in o progrom. C hos three

iteration stotements:

t. While stotement,
2. Do...while stotement,

3. For stotement.
Iterotion stotements ore olso loops becouse of

their cyclic noture.

of

while (test condttion)
{

bod-v of the l ooP

*&ffir
*z

its stotements of leost

ls for the f irst time. The

ll not execute its stotements

the f irst time.

? The do-4

while on

do-while

once, even if

on

Pr,cr - '

l--
i-!

i-r
i-!
i-

i-
i-'t
;-{
;-

h
i-t
f-r
;-!;>i\
f-r

.-.

-
-

l,

-



F.E SEM-II

4.4 Co son of

Structured Programm Ap roach

f o r ( i
(

= l; i < 10; ++i)

1; j != 5; ++j)for ( j
Inner
.l 

oop
0uter
I oop

-*a&e#,k,'%- re*'
d.-iuir '+& {
1 ,:::..:r eslr!..^ 'i+'r,.. e".":.. - s." f

i.,r r*{?ta, - 3:

(i n;
cexe Utoblo sto ttenen The three ts ni oti zat o cpor tondi on, co rot t oh oo)updote prhe n t ro zat on on s su edexpress ta lordec P and/ or n t ro ez co n rt o

IVO ob e rfo the loo t ovolp uoted rst befi f eor iteroti oonony w,ccurs. e can aveh oremht 1on n seexpressio porated comma.by

termi

erh ricondi on res ros n s u tsed doexp te erm ne whe t erI
n ht e oo Us110 tdpte tro rst evaln9 uoted tnedm o tt rhet e n tiately al zotion t s rt ue the otst entern seex cut de het oo s notedp ew con veho om re hot n one cond t notro ed b comrno

ate expression is used to
updote the control vorioble; it is
evaluoted ofter the stotement is
executed. So the sequence of
events that generate the iterotion
Qre:

1. Execute the initiolization
expression;

2. Tf the volue of the condition
expression is faise, terminote the
loop;

3. Execute the statement;
4. Execute the updote

expression;

ste5

The upd

n : n-Fl;

fo,
for (n:l; n<:10: +-n)

,t
t

do

n: l,
do
I
I

w,hile

n: 1;

rvhile (n<:10)
I
1

--n : n+!$
)
while(n<:t 0h

Notes preparec l .. 1 I : : - - ,
- \t--L r.U.

ir
continue

otherwise

ts

2-4

l

)

)

:-

t



When the keyword
'breok' is encountered insid e any
loop, control automoticolly
posses to the first stotement
after the loop. A break is usuolly
ossocioted with on'if'.

Tf the break
stotement is usad in the set of
nested loops, then only the inner
loop in which the breok
stotement exists is tarrninated.

Stotement:
4 5 The Break

The4

,

a

F.E SEM.IT Structured

while ( )

ming Approach

if(condition)
break;

do

{

if(condition)
break;

r)

-
,

[xi t
from
I oop

Exit
from
1 oop )whlle ( );

(a)

for ( ----)

{

(b)

for (- )

{

for(---)
{'if (error)

break;
EXi t
fron
I oop

Exit
from
'i nner
1 oop

if(condition)
break;

(c)
I

(d)

Exiting a loop u'ith breoh sratemenrD

while (------ )

(

i f (error)
goto stop;

i f(condition)
goto abc;

Exit
from
'loop

f!" t - :-)

t -_-.

fqr t-:- -)
{

i f (errer)
goto error;

i
erl!t:

D

D

Jump
tri thi n

I oop

Exi t
from
tHo
I oops

(a) &)

Jumpilgwithin atd eriting from the loops wirt g-ttu

whi l e (test-condi do
lL

6egi

ng ons we wont
c

'if (---------)
conti nue;

(a)

Ir

*l
I

if {--------l
cont'i ar.: I

) wh'': ::::-::r',: : :'
(b)

{ l*--
of the loop, bypossing

the inside the loop
urhich not been executed
The keyword'continue' ollows us
to do this. When the keyword
continue is encountered inside
afiy C loop. control outomaticolly
pcsses to the beginnirg of the
lcop. A 'continud is usrnlty
essocioted with on'if.

if {---------}
cortinse;

A,&tl

a .. -.- : -: ::':-ng in lmps

Pase -+-<

to the

=-.-

i\r

i-

i-t
;-T;>
I'>
.-\-

_<

-\

- --\

)

i

abc:

]

.l3t:

O

5



f or (inti=l ,'i(=10 ; i++)
t
printf("A");

)

int i=1;
for(;i<=10;)

t
printf ("A"),'
i++;

l
int i=1;
do
{ printf ( "A" ) ,'

i ++,.
l
while (i(=10) ;

for (int i=1 ;i(=10 ;i++)
{
for(int j=1;j(=5;j++)
{

printf("A");
l

l

*,!
i'qb :ix*t{ :: i.

{..* -&s: tr\;l\itr!" l:j

ilr 1d,.. ,._4s
S 3.! ]. qEF'

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

for(int j=1;l(=5;j++)
{

if (1=-31
break -:

printf ("A") ,'

)
)

for (int i=l,'i(=10 ; i++)
{ ..:

if (i==3)
break;

for (int j=1 ,' j(=5 ; j++). 
,,

{
printf (ttAr'),'
I

)

for

o

+ )

t )-

)

tf 1'ta't1 ,'

10 ; i++)

5 ; j++)

t Multi tables of 1 to l-0.
Find out ut:-
C4-P1:-WAP to Pr

-P2:- Write a
for

all combinations of L,2 ,3, usingogram to

display whether a number is prime or not.
is divisible by 1e itself.

rarn
oA rLme

-P3: - }Irite a

C4-P5: - IiIAP factorial of given number using for 1oop.

}TAP find Sum of ts of an in

F.E SEM.II

C4-P6: -

Structured P mm A roach
int i=1 ,'

while (i<=10)
t
printf ("Ar{),'
i++,'

I
for (int i=1 ,'i(=10;i-++)

{
for(int j=1;j<=5;j++)

t
printf ("A") ;

if (j==3;
break;

nl

i

t
-\

a

s
I
A!

s
S

i
G

c
S

s
G

e
s
5
e
e
s
t-

t
e
c
r
r_

s
e
-L

r-

t
e

s

)

ate " P,- and. nC,

''C, is g'i'en as, "pr=#i and "C,.
nPr and

r!(n - r)l
!ra

r4-P8 to calculate Xllwithout usingr polrO function.
1.1 -P9 : - Write a program to check whether the entered number is an
:-::--strong number.
-:--: An Armstrong,nurnber ls one. for which the sitri cf the cubes of
-. -.-" digit of the number is equal to the number itsel-f .

: :.--. s tance, 153 = l3 + 5'' + 3'
, -: -A famous conjecture holds that all positive integers
:::=s to l- (one) when treated in the following fashion.

-: -.- : :-':lber is odd, it is multiplied by three anC one !s added2
--:; - ----: I s even, it is divided by twc

ly above operations to the intermeCiate res;1.us

q56J3.tS 171 . 0ll-15+-+0-rc)l r,. _- _-

t

I

t

f

!l
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)

.l

D

D

c4 : - Find ou t c4, #include (stdio.h)
int maino
{int i = !, j = 1;
clrscr O ;
for (;;)
{
if (i>3)

break,'
else j+=i;
printf("%d \n",j);
ir- .
Lt- )t

)

#include(s
int mainot

{int i-;
for ( ++

{if
fl 1) ;

i%3==0)
con

D else if (i%5==Q)

intf ('r\n End of Program \n )

getchO;return(0
)
printf ("\n End of program \'n'' )

)

tchO ;return(0) ; )

Practice Programs
, 1 prime numbers from 1 to 101

c4-
To roots of tic .tion.

int first 10 Pythagoras tri
C4 - ?[AP reverse a integer number.
a4-P2 -Wri te program to evaluate sin x = x - x3/31 + x5 :'

-.r- EZZ i ite piogran to eva]-uate cosx = f - x2l2l + tl/ll - rtl6t

program to evaluate :he power se=:es
trnex=l*x-i- + ,0<r<1

-4-=21:- A prograro to evaluate the se:ies
t

-=

1- l - i- - il -.r"

:; - ;:: - ;f- to f rnc, iour digit pe=:-e:: s3-ia=e :-':rie:s ::: i';hich f irst
:-t are alsc perfect s

until the number converges to one.
Write a program to read an integier number from keyboard and implement
the above mentioned alg'orithm and display all the intermediate values
until the number converg:es to 1. Also count and display the number of
iterations require for the convergence.
C4*PL4:- IfAP to illustrate the study of approximate leveI of
intelligence of a person using formula i=2+(y+0.5x), produce a table of
values of i,y,x, where y varies from 1 to 2 and for each value of yrx
varies from 5.5 to 12.5 in steps of 0.5.
C4-P16i- WAP to find whether entered integer is a palindrome or notr,
C4-rffi :-WAP to print entered integer number in words.

-)- vfl.t^C4-PL7:- ?IAP to accept x and n from user & calculatexo+x2+x4
to calculate Ll + 22 + 33 ... + n"C4-P18: -WAP

C4-PL9: - WAP to evaluate the serie 13s -*- ! Z+ +

ang

C4-P20: -WAP to evaluate the series
C4-P27: -Write a function to find GCD and LCM of two

7 97 a 5
++

Euclid's algorithrn.

C4-P4: -

. '::\'- -- ---' : : D^.,- ', -

7

... ... ... n

... ... ... n

\-
_:-?2_a: - A

_=

-\

---\
,

,



F.E SEM-II Structured ch

-@

c4-P33:
$include(stdio. h>
'.-oid main ( )

rnt i,J,ni
: -:scr O ,-

: : ::. --f ( "Enter no'of row : ,' I :

s:=:: "^d,t,&n);
:-:: -=1 ; i<=n; i++)

.. ::ri:2!=0) //odd. rou
c^_:3: i l=r : 

_1 
(=f ,. j++)

,)l; l

C4-P26:-A positive
function to obtain

integ'er is eatered through the keyboard. Write
the im,e factors of this number

Proqrams of pattern

i

I :7\tlY-

Enter No: 4

1

2 2
3 3 3
4 4 4 4

#incl-ude(stdio. h)
void main o
{ int i,),ni
clrscr O ,'

printf ( "Enter no: ") ,.

scanf ( r'8dtt , &n) ;
fcr (i=1 ,. i(=n; a++)

{ f or ()=l ; j(=i,.
{ printf ('tZ2d,, ,

Printf ("\n"),'
)

getch ( ) ,'

T

c4 -P30

j++)
l

4

3 3
2 2
1 1 1 1

Enter nO of rows = 4
1

2 5
q 6

7 8 9 L 0

l
ge
1

C4-P31: -
#i-nclude(s tdio . h>
void maino
{ int i,),ni -

clrscr O ,'

printf ("Enter no: ") ;
scanf ( r'*dtr 

, &n) ;
for (i=n; i)=1 ,. i--)

{ for ( j=n,' j}=j- ;
{ printf t"Z2d" ,

printf("\n"):
i

get.ch O ;
)

j--
)

C4-P32: -
#inc1ude(stdio . h)
void maino
{ int i ,) ,m=7. ,n;
clrscr ( ) ,.

printf ( !'Enter no
scanf ( I'gdtt 

, &n) ;
=rrl ;

for (i=1; i(=n;
{ for (:=1; j

{ printf tt

m++;

Enter no of row: 5
1

/_ 1

t 2 3

4 3 2 1

{ printf("td ",j); }
printf ( "\n") ,-

)

getch O ;
l

N otcs prepare<l b1' Pr.r:. \1:r-.,. :.:-.: 966433817 4 / 022-25440393 Pa_ce -:

Enter No:
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1 2 3 4 5/even row
(j=i;1)=l;

else
for j--)

Enter no of
1

2
3 0
4 1 1 1 3

#incl-ude(stdio. h)
voi-d pr j-nt ( int, int) ,.

void maino
{ int i,l,n,k,di
cJ-rscr ( ) ,.

printf (ttEnter no of row: ") ,.

scanf ( trtdrr, &n) ;

for (i=1 ,- i(=n,. i++)
print (i , n) ;

getchO;
)
void print(int i,int n)
{ int j,k,a=0,'

k=n-1,.
for (j=1; j(=i; j++)

c4-P34

if (j==11
i

1 2 1 4 1 5

printf ( "93d" , i) ,-

else if ()==2)
{ a=i,'

a=a+k,.
printf (,'83d" , a) ,.

*'*r:r
n"It

)
else
{ k--;

a=a*k,.
printf ("83d',,a),.

)
]

printf ("\n',);

1

0 1

1 n 1

#include(stdio " h)
void main o
{int i,J,fri
clrscr O ;
printf("Enter no of
scanf ( "8dtt , &n) ;
f or ( i=1 ,.i(=n; i++)

C4 -P35 : -

0 1 C

,
F.E SEM-II Structured Program Ap roach

,

,

,

)

a

,

t )
z2d (i+j+1) %2 I ;

an
Enter No of rlows = -i

)

C4-P36: - {
for ( k=1; k(=i; k++)

{ printf (,'8d ",k) ,. }
for ( m=i-li rn)=1 ; m--)

{ printf ("td ,',m) ,. }
printf ( t'\nr') -

#include(stdio
void maino
i int !,i ,k,fr,ti il.:: r

clrscr O ;
printf ( "Enter
scanf ( "8d'r )

getchO;for i=1

; k++)
l; l

)("t
m=i-1 m)=1 ,' m--)

tpr lt td rrrm) ; ]printf
,

);

for(i=n-1; i)=1; i--)

-. C{-P37: - 3ut;rut: -:,:-:de(stdio. h>
. - : --. _ /\

-- _:_.1\,1

:-::-:
:--_-:: ::--_el- no cf r:;=,')

Enter No Of rors = 5
5
5{
5{3
5e32:-:,, /

1

1 z

1 z L-

1 2

1 2 iL

1
.) I

Q1--11-1tl--1 rrr^-ri 1' )lq1 D^,-.- ,

tt

.-rra

-=\a

\i

<_\{

-
->

L-:
F-=I-)>h
Ft
t-..>hH

(

I

);



Notes prepared by Prot. 966-i33 S r 7i / n11-25.140393
P,i r- j

Prinlf 1tt "I;
for ( k=i i k)=1; k__)

Prin t.f (',eod" , k) ,.

for ( m=1 ,. m(=i_1; m++)printf ( "8",,, (m+'A,_1) ) ;printf ( ,'\r, ", ,.

)
getchO;

)

for ( i=i
for (

,' i(=n; i++j
3=7; j(=n-i; j++){

void maino
t int i,),k/m/x/n,.
clrscr O ,.printf (,'Enter no of rows:r,) 

,.scanf ( t'gd', 
, &n) ;

for(i=ni i)=1; i__)
{ for ( j=1; j(=i,. j++)

_ { printf ("94,' ,J) ; }
lo. (k=L,-k(= (2* (;_i) lr) ,t**)Prinl,g1" "),.
if (i==n)
x = i-1,.
else x=i,.

for (m=x,- m)=1 ; m-_)
t printf ("td,t,nr); ]Printf (',\r-t',, 

,.

l
geteh O ;
)

tdio h>

-jt{:*:J
li:-:

Output

Enter No of rows = 4L234
L23
7Z
1

No ---: - =
1

2 L

1 2 3 2
1 2 3 4 5 z

i inL s=1 , i_ , ) ,k,m;for (i=1 ..i(=4;i++)
{ for ()=4;j>i; j--)

Printf(" ");
for (k=1;k(=i;k++)
{printf ("td",s);
s++,'

)
s--,'

f or (m=1jm(i,.m*+)
{printf (,!*d'r, __s) ; }s*+;

Pri-ntf ( "\n") ;
1

getch ( ) ;
)

L

2 3 2
3 4 5 4 3

4 5 6 7 6 trJ q

c4 0:-
ucle(stdio. h)
main ( )

F.E SEM-II

C4-P39: -
#inc1ude(stdio. h)
void ma:_n o
{ int i, j,k,arli
clrscr ( ) ,.

printf ("Enter no
scanf ( "gd" , &n) ,.for (i=1 ; i<=n,.
{ for (j=1;

r F-r q!f /r :-r-rrtf (

for ( .k=1 ;

{

, -r-!,. m-_

Pr .',)

Structured mmrn
5432L

I tt) 
r'

)

)
getch (

C4 - PA I . 
-

)

#;;r."c=<stdio. h)void rrain o
{ j.r:t I ,k,n, r. p. C, factorj al_.. te_,F ., esir.l-t,.clrscr ( ) ,.

a

") ,')
k++

e

f
:.LB

2
z

1

1

1

t
t
L

t
sL

t
c
C

L
AE

$
tL
<t
s
F
F
f
f
F
<l

)

L



F.E SEM.II Structured
for (n=0 ;n1=4;n++) /*logric for rows*

{
for (k=L,'k(=4-n;k++) /*Iogic for blank spaces*/

{ printf (" ") ; }
{

ammln A

,/* Calculate n! */
;l

Calculate r! */

i++) 1*Calculate (n-r1 1 *7
;l

Ente: l.c of rcvis:5

for (i=1 ,factorial=1 ; i(=n ,' i++)
{ factorial = factorial * i

f or (r=0 ,'r(=n,'r++)
t

for (i=1,temP=1 ; i(=r ; i++) /*
{ temP=lsmP*i; i

for (i=1,result=1 i i(=(n-r)
{result=result*i

P=factoria]-/result
C=P/temp;

roach

Page -< -

printf ( "
)

)
printf ("\nlr);

)
getch();
)

8d" , C) ,'

a

C4-P42: -
#include(stdio . h)
#include(conio . h)
vcid maino
i int m,n/x;
printf("Enter no

t

t') r.
5432*
543*1
54*2L
5*321
* 4321

f or (n=1 ;n(=x;
{ for (m=x,'

{if
pr

\n");
:|

qetch ( )

o
C6

1
Co 'a o

2

1
2

C2
2

!0

3
0

3 Ci 3
e2 -C3

{Cr I
Cz

I
C:L0

1

1 '!

1 2 1

1 3 J 1

1 4 6 4 1

-

-
t

__\rr

--r\a

-\a

-

_r\a

_r<

--h
i-=

E
.-il

-\t

-\t

scanf("8dtt,&x)

I

---{L _-__-
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Write Programs

P5

Structured Pro A roach
to generate different patterns by using Loop

Control Structures:
C4-P44 : -

Enter no of rows:A
* * * *
* * *
* *
*

C4-P54: -

t

L
L
ttr

t.-

\

5-
t

3

t

Enter no of rows: 4
* * * * * * *
* * *

I

* * *
* { * *

* *
*

\

t
C\
s
S
l_

L.-
t-

C4-P43: -

*
* *
* * *
* * * *

Enter no of
rows: 4

Enter no of rows: 4

c4 -P45

*
* *
* * *
* *
*

*

*

*

*

*

*
*

C4-P46: -

* *

Enter no of rows: 4

*
*
*

*
*

*
*

* * *
* * * * *

* * * * * * *

Enter no of rows: 4
*

C4-P48: - r

* *
*
*

4
*

rows
*

*
*

Enter no of rorrrs: 4

c4-P49

* *
*

*

*

*
*

*

*
*

*
* * *

* * * *.. *
!* * * *i *

* * * * *
* * *

*.:

C4-P51: - Enter no of row:5
*

* *
* * *

* * * *
* * * * *

* * * *
i* * *

* *
*

I

c4-

*
* *

* * * *
* * * * * *

ter no of rows: 4C4-P50:-,+:

C1 Enter no of row:5
*

* *
* *

* *
* *

* *
* *

*l
*

Notes prepared b}'F:.: I l.: :eri::t qso+:itnq t ozz.zs+403g3 page _<l

I

*

C4-P47 : -

*

l. t



Enter capital
Alphabate : D

A

B}I

A B c

c DA B

C4-P55: - C4-P56: -

Enter capital
alphabate : D

D

c c
B B B

A A A A

c4-P57 C4-P5B: -

Enter

A B

A
B

A

Enter capital
alphabate : D

A A A A
B B B

c c
D

Enter capital
alphabate: D

D c B A
(' B A

B A
I A

C4-P59: - c4-P60

C4-P61: -

A

62

o

D

A

D

BA
B

c
A
B

D

CD

c

J
N

F

I
1..1 L

E

A

K

G

ter capitai

Enter capi
a1

te: D

te:

C4-P63: -

c

A

c
c

B
B
B

A

A

A
A

B
B

D

A
Enter no of rows:4

A B A
A B c B A

D B AA B c

-
,

i>
i-=
s--

Ii-n

F.E SEM-II Structured Pro mmlng roach

C4-P54: -

,

I

a

t

,

Enter no of rows:4

B B

c c C

D D D

Eiter no of rows:4
J-

2 1

12

2 1

\,

c4-P5 C4-P66: -

Pag: <i

;-.!
;-

h
h

C

D

L

B
B,, .:A

ital
E:D

a B
A

A

I

\. 3( nrenared bv Prof. Manirekar 966-1i38114 02215j10i9-l
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tri
r
t-
C-
t\
Sq
fF
S-
Gr
t\
s=
f
r
s
S-
l.-
r
e-
c-
r-<!
_<t
S-
F
/-t.-
,-
t_-
<t
+
s
-t.
t
s
s
s
L

f
C

{tt r -lt
Cq *fl 1l '. W A-{ {""

. r,J r{ t*
tL"#4-

@

2-

-{t ) vr t{ t*
^gP'L,t =tu"-a

T6,'-r (,t* kr^u)q
7ct

,

I

)

t

Enter No of rovrs = 4

A
ut-

DEF
GHTJ

C4-P68: -

Enter No of rows = 4

4

43
432

432L

C4-P67 : -

Enter no of rows: 4

1
2 A

A1 2
42 31

c4- 0

Enter No of rows = 4

A
CB

FED
JlHG

CA-P69; -

(+tv
cw
l^/ n

"6r(
j

^)
t

I

\ !

1
B3

CA

Notes preparec : :
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CH5. DecomPosition of SolutiON FUNCTIONS

,

5.1 Modulor Progromming
Modulor progromming is o strotegy opplied to the design ond development of softwore
systems. It is def ined os organizing alarge progrom into smoll, independent progrom
segments colled modules thot ore seporoteiy nomed ond individuolly colled progrom units
These modules are carefully integroted to becomeo softwore systern thot sotisfied the

a '1, t )'l*X'
system requirements. ft is bosicolly o "divide-ond-conquer" opprooch to probrem solvi
Modules are identified ond designed such thot they con be organized into o

-)-

hiefrhicol structure. rn C, each rnodule ref ers to o function thot is responsib lef
, single tosk.

Some chorocteristics of modulor progromming are:
a

T

2

3

4

Eoch module should do only one thing.
communicotion between modules is ollowed onry by o colling m
A module con be cclled by one ond only onehrgher module.
No communicotion con tqke ploce directly between mod o calling-

colled relotionship. 1-:)

5. All modules ate designed as single-entry, single exit control
structures.
'C' functions ora clossif ;ed into two categories:-
Ii] Library functions.
[2] User - defined f unctions.

. Librory Functions: -'C' functions uvhi meoning to 'C' ccmpiler ore kno,,,,,n
os librory function or ons. ), obs( ), sfrcat( ), cos( ) etc..

functions, if we defirc.our own
. User - Defined Functions:
functions, th.ey are led ctions.fn ordzr to rc/z'-s? of c usa--
def ined f unction

1. Function definiti
2. Function coll

to three elements i r,:- :'z '2 .- z: -: '- - : - : - j

ffi-

3. Function

panden' 
=-aa'otT, -:=- a -- _' j :::_ I " *rrtTen toThe function inde

implem of the ;-,lnciicr In orCzr -: -s-- -- - i_.:r sn we need to
ploce in the ptcc.cF Inis is kn":,n,- :i --. '-tcfion cal/.The

is the function is e ef e:.ed to os tha ;-- -: 3-:g.sm or calling
ling progrom shoi.rlC :aclcr"e cny fu.:- :- --:; is to be used in the

is known os the fu,ncf,,o.a oeclarafior :- t_:citon p,-otofype.

5.? DEFINITTON OF FUNCTIONs
A function definifion, olso known as rttcf lon imole.-e :tarrcnsholl include the f oliowing
elements.

L Function nome
Z Function \pe ( r. 4,..,- i t?a )3. List of parameter

v Ail the six elements ate grouped ii.rto two ports, nomely,

4. Locol vorioble declorotions
5 Function stotements
6. A return stotement

-. : --.r- -,-: -. pr,ri \i:nirekrr 966213iR 174 I 0))-)\4401c)i D^^^ <<

'')

fr

i-n,h
i-=
i-
;-h
i>
i-.'
i-.n

Ir\_-



F.E SEM-II Structured Programming Approach

5. 3 Function Body
The function body contoins the declarotions ond stotements

performing the required tosk. The body enclosed in broces, contoi
order given below:
1 Locol declorotions that specity the vcriobles by
2. Function stotements thot perf orm the tosk of
3. A return stotement thot returns fhe volua evol

If o function does not return ony volue, we con onrit
thot its return type should be specif ied os void.

the

ent, the closi

the

ion.

However, note

ronsferred back to
ng broce acts os o int

F
-
F
&
&
S.
Fr
G
G.
s-
F
r
G
C-
t-
F
F
C-
s=
,-<t-
C-
+.
s'
l-
f
F
e.
f
_<I
&
s
F

1. When o f unction reocho-s its retu
the colling progrom. fn the obsence of
return.
2. A locol vorioble is a vo thot is e

hoving ony role in the co

inside a f unction ond used without
ions.

'. .".)t,. ^,' ,'' ' I

he function nome f ollowed by o list of octuol

rn

5 4

a

N
A function con colled by simply ing t

porometers (or org if ony, enclosed in porentheses
ltiili.

5.5 FUNCTT o
A (olso known os funcfion prototype) consists of four ports.

type)pa

a,

a

Fu ron e

eter
inotion semicolon

They ore in the foliowing formqt:
Furt io n - lype f u n c f i o n - na me (porarrneter I ist);

'oints to note:
I The porometer list musr be separoted by contmos.

- The porometer names cio not need to be the some in the prototype declaration ond
-' . : -:.ction def inition.
j -': *r'pes must motch the rr'pes of porameters in the f uncticn def inition,
in r,u- : a- j. : order.
4. Usz :i c:'dfrater nomes in the declaration is optional.

t

t

rt

t

func tion_tlpefunc ti on_name (parameter

{ lccal variable decleratiog'executable

executable statement2 ;

return statement,'

)

list)

statementl ,'

Notesnrenareri hr.' P--'- \.!.r-i--.i-r qrr6_ll3Rl74 I O)))i.441t191

. Function heoder (First three elements)

. Function body (Second three elements)
A general f ormot of o function def inition to irnplement thase two ports is give below:

.:

;\

4ul.td
h+rt t cL\ a-



,

, F.E SEM-II Structured Pro A ach

5. Tf the function has no formol porometers, the list is written os (void).
6. The returntype is optionol, when the function returns int type doto.
7. The return type must be void if no volue is returned.
8. @ When the declared types do not motch with the types in the function def inition , ti. ^compiler will produce an error. ))

A prototype declorotion moy be ploced 't4!wo 
place*in o progrom

1. Above oll the functions (including moin)
2. fnside o function definition.

,

a

When we place the declorof ion obove oll the functions (in the globol decloroti
section), the prototype is referred to os o globol prototype. Such declorotions ore

o

rt
ovoilable for oll the functions in the progrom

a when we place it in o function def inition (in the locol decloroti n sect
, prototype is colled a localprofotype. such declorotions ore primori

f unctions confoining them.
the

Tle place of deciorotion of o functiorr defines o region in o Ihe
function mov be used by other functions. This region is knoyrn e
f unction.
ft is o good progromming sfyle to declore prototypes rn icn section
bef ore moin. It odds flexibility, provides on excellent ui to the functionser
used in the progrom, ond enhonces documentotion

dec, are no
/t is used. C wi// that ifs de Since

to is C and
fers 'h the fhe

WC fo IS thaf
dec

1.

2

3.

fn
fn

are
and calls useo ,r:

fch order
- do fo

6CA OF oNs
A function, dependitrg on whefher orguments ore present or not and whether o uq|r s
returned or not, moy belong to one of the followirvg cate4ories.

Category l: Functions with no orguments ond no return volues.
Cotegory 2: Funct[ons with orguments ond no return vqlues.
Cate4ory 3: Functions with orguments ond one return o volrc,.
Catqary 4: Functiors with no orguments but return o volue-
C.ate4ory 5: Functions thot return multiple rrqlues. , , . -n

wl-/n711 5'/'"t^ 1

and

-

i-

i-!
--

n
h
i-=
i-
i-
hh
i-t
;-<
h
h
i-=\-{

-

.-\a

F=F-
F-hk 1
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t

fully def ine a vorioble one needs to mention not only its 'type' but olso its
j 'storoge c ess . f n other words, not only do oll voriobles hove a doto type, they olso hove o

storoge c oss'.From C compiler's point of view, voriable name id entifies some physical
locction v';rthin the cornputer where the string of bits representing the vorioble's volue is
stored. There ore bosicolly two kinds of rocotion in o computer where such o volue moy be
kept - Memory ond CPU registers.It is the vorioble,s storoge class thot determines ln
v;hich of these two locotions the value is stored.

creovef voriob s sto loss tells us:-
!il \vhot will be the initiol volue of thevorioble, if initiol value is not fi
i.t e the def ault initiol volue).

iii.l Whot is the scope of the vorioble.I i'l Whot is the lif e of the vorioble.

5.7 Sto roqe closses in C: -

Structured Pro mrnrng roach

le

a e exists in the

Output:
i=3
:-o
L_L

i=1

To

#i s tdio
ino

to l-nE 1.

L i = 2;

printf ("\n i = ?d ,',i ) ;
)

p=intf ("\n i = %d ,',i ) ;
t'.

=::--.tf ("\n i = td ",i );ge--::-O:return(0);
)

t
G

G
A
L

b

s
G
F
b

t
s
&

5
F
s
F
s
r<t-
r
sr
5-
F
S.
S.
s'
l-
c-
F-
F-

scope :The region of a program in which a variabre is avairab
Visibility :The program's ability to access a variable from the
Lifetime :The lifetime of a variable is the duration of time in
memory during execution
\,ere ore four storoqe closses it c:
[a] Automatic storoge closs

[b] Register storoge closs

[c] Stotic storage closs

[d] Externol storoge class
A cs c

I

The f eatures of o vorioble defi c storage closs ore os under;-
Storoge - memory.
Defoult initiol volue
Scope - Locol to the

unpredictob ue, which is often collad o gorbage volue.
in which the vorioble is defined

Life - Till the control s withinfhe block in which the vorioble is defined.
Following utomotic storage closs vorioble is declared, ond the foct
thot if the vori izea it contoins o volue
C5-P1: -

t

t

I

i
t

-

-
<

<Nofes nrenared qrr6jl i R 1'7 A, I On J \440?c)1hr. P- - -- \.1..n:r:L'::r

auto int i = 3;
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: -The features of o vorioble defined to be of register
storage closs one is os under:-
Storoge - CPU registers.
Defoult initiol value - Garbagevolue.
Scope - Locol to the brock in which the voriob le is defined
Life - Till the control remoins within the block in which the varioble is definedA value stored in o CpU register con o lwoys be occessed faster thon the one thot isstored in memory. Theref ore, if o vorioble is used at mony ploces in o progrom it isbetter to declore its storage closs os register. A good exomple of frequently
voriobles is loo counfer. We can nome their sto e closs os r ster

Not every type of vorioble con be stored in o CpU 5 r exampl.-, if themicroprocessor hos 16-bit register then they cannot o e or a double volua, i'ryh
which require 4 ond 8 bytes respectively. Howeve e regisier closs f cr- c

thot would hopper is
f loot or o double vorioble you won't get you
the compiler would treat the

[c] Stotic Storooe s!_oss:-

voriobles be o cl

The feotures of o vorioble d
Storoge - Memory.

ho q storoge closs ore as under:-

Defoult initiol volue - o
Scope - Locol to the in which the oble is defined
Lif e - volue of the
The diff erence be.

persists between different function colls
outqpotic ond stotic storoge closses is os sho,* r.=.:,,, _

C5-P3: - C5-P4: -
FG"l.rd"(stdrc .:)
int incremen-- 0
t static inr : = :

incl
ro

t
i=8 ttr i) ; printf(Ei= td \a'ril;

i++,'
1 l

inf raia ()
{ elrserfi;

increuent () ,.

iaent();
incr-at();

gretc;b(),' retua (Ol ; l

int ma

t

I I clrscr () ,'
j increuentO;
1 J-ncren€nt O ;
I increneat$;
r getchO;return(0);l

, -- 'ir- oSove exomple \,,t?n varioble i is ou+: c_::- - *::
' - : tzd to one. When lr z .

.'are'2'- . :: ai rt iS fe_

' a '?s,J t no motter how

unction terminates, i vonishas ord its ner rul,e of 2 is lost
ilmes we ca i .,g72- z.- s --::edtoI

#i-nclude(stdio. h)
int maino
{

reg,ister int i;
clrscr O ;

for ( i=1; i(=5; i++ )printf (', \rri= td" , i) ;

rrE-D, . _

getch O ,-return (o);l

Output
i=1
i=2
i=3
i=4
i=5

i=1
i=1
i=1

tirne

i\
l-3F-
>-,h
F-:r-!
)-fth
i-l
)::
)-h
f=f-
)-hh
;-t
;-!
;-

h
;-=

i-t
;-r
h

F
f-r-

._

:-tss



F.E SEM-II Structured P ming Approach
On other hand, if i is stotic, it is initiolized to I only once,rt is never initiolized

ogoin the first coll to increment ( ), i is incremented to 2. Becouse i is static, this volue
pensists. The next time increment ( ) is colled, iis not re- initializedto 1; on the controry
its old volue 2 is still ovoiloble. This current volue of i(i.e.z)gets printed.

I Sto Closs: -
The f eotu res of a vorioble whose storoge closs hos been def ined os externol ore os
follows:-
Storoge - Memory
Defoult initiol volue - zero
Scope - Global
Lif e - As long os the progrom's execution doesn't come tc on end
Externol varioble diff er from those we hove ol ready discussed. f etr s

eto

t
e

t
a

e

c

€

c
t
t
e
5
C

C

s
5
s
C
e
s
5
c
a
s
5
5
G
G
s
5
G
F
F
s
5
s
5

t
globol, not locol. Externol vorioble are declared

I functions thqt core to use them
outside oll functiorrs, Ye

o

5 8 Sco ond L etirne o Voriobles .ffi

Closs

5.9 les of use
The scoP globoi vorioble is the entire progrom file.
Thes o locol vcrioble legins of point of declorotion ond ends of the end of the
:lock or function in which ir is Cecicred.
=he scope of o fcrmoi function crgument is its own function.-'z lifetirne (or longevity) of on outo vorioble declored ir.r moin is the entireprogrom:' ,:-tron time, olthough its sccpe is only the mofn function.7'z 

"- .t an outo vorioble decloraC in o funcfion ends urhen the function, its lifetine
exte.:a - -ez end of progrom execution.
A stotic ::: :-:ble, olt hough its sco pe is iimited to its function, its lifetime exizrtls

Sto Where declared

-

Visibility (Active),," Lif etime (Alive)
None Bef ore oll functions

1n 
g fite (r,roy be

initiolized)

us

W

Entire tEntira program

t5

f iles (6lobcl)

Extern Before oll functions
f ile (connot be
initiolized)

'' originolly declored os

globol.

r Globol

6lobol

Until end of
function or block

B

fi
Only in thot f ile

bl

Static

o

n

ilfunctions in o

deo Onl in that function

Register
or block

None or
outo

!i_n ( or-o I Only in thot function

Only in thor function
or" block .

Until end of
function or block
6lobol

otes nrenared i', :- - l.{ ,'.i:-:.- ,r 966.+1 3 8 1 1 4 i 022-25440393

inka-r{) <- a-rl^*A c,-U, ulela L(*_,
y91l r-*(!
L';l- *>ro)

ps;^t A/.A"-"t
P\a!

d
+.('1 A,, k: xroo(.-\,oo {gi"{,l

, : "trat
*> 6f p. ,,,

lt t ?r

I
" 

t::

the file where

vorioble
extern

I

f1.11c!_o1or'Inside,fr
ui;3i*

t
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till the end of progrom execution.

All voriobles hove visibility in their scope, provided ihey are nof declqred ogain.

ff o vorioble is redeclored within its scope ogoin, its loses its visibility in the scope of the
redeclared vorioble. / /nnira,5,;

>, Which to use when:-We con moke afew ground rules for usoge of different storoge

closses in diff erent progromming situotions with o view to:

[o] Economize the memory spoce consumed by the voriobles

[b] Improvethe speed of execution of the progrom.

The rules ore os under:-

[i] Use stqtic storoge closs only if you wont the volue of o vorioble to persist

dif f erent function colls.

[ii] Usa regisler storoqe closs for only those voriobles thot ore

in o progrom.

[iii] Use exfern storoge closs for only those vorioble thot ore b

the functions in the progrom. This would oint unnecessary possi les os

orguments when moking o function call. rl

[iv] If you don''f hove ony of the express needs mentio

sto e closs.

5.10 Recursion: - When o colled function i function o pi'ocess

of choining occurs. Recursion is the spe the f unction colls

t

el st oll

then use the outo

ciol

itself .

#include (stdio.h)
longi int factorial (int) ;
wcid maino
{int n;
long int factrans/'

clrscrO;
printf ( "Enter
scanf("%dt',&n
ans=factorial
printf (rrAns=
getch O ;
)

actori

. t!;it:ll

tn)

rf
t;
(n)
8l_d

ong int1

{

f\==

ct=n*factorial (n-1) ;

fact) ;
)

Let us see how the recursion works. A*s^rme tr3, Simce the -rslr o.f n ts trt 1 1}re

stotement fact = n*factoria]. (n-1);
wilt be execut?A/with fi 3*foctorial(2)
will be evoluoted .The expression on the right -hond sirJe includes o dl to fortoriol with
n =2. This coll will return the fcllowing vultp ?*forirq*li(1).Once osirt fctoriol is colled

rith n=1. This time the function returs L The seguence of opcrutions can be

: -'- --' :zi cs foliows: fcci = -.1*roctor,:

ia].

p. '.- -'

L--

;\,\r

i-
i-

i-
i-'t
;--
t,
i-
l-'t
;-.

.-l

i-pf-'r
:)-

F-E-:H
3U

,

,
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Y

\ND

= 3*2*foctoriol(1)

=3*Z*1

=$

Recursive function con be effectively used to solve problems where solution is expressed

in terms of successively cpplying the some solution to subsets of the problem. When we

writa- recursive f uncfions, we must hove on if statement somewhere to f orce the f unction

to raturn without the recursive coll being executed. Otherwise, the f unction will neYet

return. ;/"
C5-P6: -Write
obtain the
recursively.

prime f
a programC5-P5: -WAP to find the Factorial

for a number by Recursive function.

positive intege

In
on

a

Write a

of
it.

C5-P8: -I[rite
function tha

calculate and
all the digi

i;:;lX

C5-P7: -Write a recursive function to
obtain the surn of first n natural
numbers.

C5-P9:- WAP using recursive function 'power'

Power (x, n) =1
Power (x, n) =x
Power (x, n) =x*Power (x, n-1) o

#include(stdio. h)
int powerr (int, int) ,'

woid ma;n( )

{int, xr\i
elrserO;
printf (r'Enter base no &

scanf ("%d %dr',&x
printf (rrAnswer: (x, n)
getch( );
I
int powar(int
t if (n:0)

ret'

)

(x*power (x, n-1) ) ;

te x^n

l','t;I auJ
u-

II

t

l

Notes nrenarerf i'-'. .'-'- \,f .rirekar Q6frlll! 174 r 0't)-?5440141
t
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ft C5 -P11 : -Write a Program on ca11ed !L^

computer- Ackerman's function which is
science. It can be given as:
ACK(m,n) = n*1 if m=O

1 lecturers of
t

1) and m)0
n-1) otherwise= ACK

#incl-ude(stdio. h)

o

int ack(int,int)
void main( )

{int x,y;
clrscr O ;
printf ('rEntera integers )

tr

scanf ( r'gd* !t

printf ( " ack (x,y) )
gre

ntm tn)
{if

a n*1;
else i n==0 && n>0)

return ack (m-1,1)
else

return ack(m-1rack(m,n-1) ) :

)

C trJ P L 0 Wr t_ te a recurs l- ve functi on tha t accep ts two siti .ve l_n teg,epo r Sand calculates and returns thei-r
suitab]-e main function. The Eucli
numbers is given as fol1ows.
GCD (m,n) = GCD (n, m) if m(n

=mifn=0

GCD 11S 1ng, Euclid s a1go ra thm Wr J. te
d s a1g,orL thn to ca1cula te GCD o f two

1;Le LY,, hitr.n--^ b., W
= GCD , n%n) otherwise (in(*" 9*r,\ h)

#include(std.io. h)
int gcd(int,int);
void main( )
{int x,y;
clrscr ( ) ,'

printf("Enter 2 positive integers
scaaf ( " %d ?d,' , &x, &y) ,.

printf ("GCD: %d",gcd(x,y) ) ;
getch ( ) ;
)
int gcd(int m,int n)
{ if (m(n)

return gcd(n,m) ;

lt

;i.1e.t-i;
else if (n==0)

return m ;
else

return gcd(n,m?n) ;
)

,-a

-'!

,

I

\

,

t

!

t



@
y41.6,L7lc *"a*Yho duL*Ae^c{ Lo</vt- \llt ) n^^";

F.E SEM-II Structured mnlt A ach

-PL2: - FIND OUTPUT. Output
#include(stdio . h)
static int i=5,'
void increment o
{ static int i = 1;
printf 1"i= ?d ",i) ;

i++;
)
int main o
{ clrscr O ;

increment O ;
incrementO;
inerementO;

getchO ;return (0) ;
)

| =-l l>-L t :- 1

:^) loCA^r4);"Lt( 6,}nq

Y4. vrl-€t *b"X va-uiatL

\nt"

5.11Call V1 Xf e'w'-e,<)
The two-woy c the functions is ochieved using pointers.
The poi diff erent memory locotions.

*q)f-n int

*P;
*P=
*g=
)

While colling the function tha address of
, oriobles ore possed os porcmeters.
'2- COt?eS coll will be os (&x

. : 2 

'ALL 
BY -VALUE A4ECHANI5[4

1' -: :', 
"olue, o copy of the doto is rnode ond the copy is sent to the function. The

coF 2s :'--'- 'rclue held by the arguments qre possed by th,e function coll. Since only
c,' .: ---s r-,eld in the ts are ed the function coll to the formal

inL n2=20;
n1=n1+10;
n2=nL+n2;
ni=nL*rr2;

printf ( " %d
]
int n3;
int main ( )

i register
clrscr O ;

%d %d \n",n1 ,n2,n3l ;

int i

tchO;return(0)

C5-Pl-3: -FIND OUTPUT

for (i=1; j-{=3; i++)
f10 ;

ge
)

#include(stdic. h)
void f1 o

xtern int n3;
tatic int nl-;

h,

c
o14)t1

to

nr
ALn\

t*rdY*
",n*;{",r"
= not lao+84

vz; oru+ ct').n
T+.lr<*^

1C

L-.- '

)o

Jo
\o

\tJ

otlo - L'o

1o jo l"'a

Output:

Po te d F
a o'f L1 o-{9 .>.t ) 1 r!(1.'r ans nu on 3 aPtbt- t, 6,

NTnfoc nrana.a,l h, D- - i \ { ,,- i-,-t-.r- (iA{-ul 1i Q 1 '7,4 / 0)') ", </ Ao.'1.O7. D^ -^ /: ,t

c
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13 AN
We hove

by ref erence is
how to poss ments by vclue ond by reference. Possir= .= -z

possrng o p nter os on orgument to function.
nter to o function i

r-J

the oddress of the storting ins'1'ni:' :. .-I er olmg
stotement of the t when progrom execules it hos to ca lo::a:t

memory. The f block of stotements olso gets its trcccticr ", -rz
memory. The Ie y;ili contoin the oddress of the f ir"st stot,_ -ert of tnz

to with argrument

, #incl tdio. h)
void o

oat (*a) ( float, int ); /* pointer to Function declaratroc 'float add( float a, int b ) / 'function i.e claration*,/
float result

,

clrscr O ;
a = add,. /* pointer to Eunct:cn assig::r-e;rt */
resuLt = (*a) (L2.'t , 23) ; /* Fu::::_cn 

""1: using. pci:-_e= a ?,,,

printf ("Result - Zfu,result) ;
getch O ;

I
float add(fIoat a ,intbl /* ination*

porometers of the colled fun
other words, os only copies o

rction, the volue in the orguments remains unchonged. fn
f the volues held in the orgum ent ore sent to the formal

rometers, the function connot direct the o uments
C5-P14:-wap
by address
#include(stdio. h)
void swap_v(int,int) ;
void swap_a (int*rint*) ;
int maino
{int a=10 ,b=20;
clrscr ( ) ,.

pr:ntf ('ra= %d \t b= %d \n', ,a,b) ;
swap_a (ca, &b) ;
printf (r'after swap with add..a= ?d \t. b=%d \n,,,*i,*j);
swap_v (a, b) ;
printf (IrAfter swap with value a=%d \t b= %d \n" ,i,));getch ( ) ; return (0) ;

to swap two variables to demonstrate carl by varue and carl

)

{int t;
t=i;
i=j ;
l=t,'

)

void swap_v (int 5_, int j )

?n*^fv[u uri/u"; 9u*P \y 't,Ju'e $ a' ='t '1

void swap_a (int*i, int*j )
{int t;
t=*i;
*i -*i .

JI

* j=t,'irp;*1 (.ui;'lt"; t*,-p

fh
,A

f,i- t [--/ A\\,,n^,,^l),
L,

\trtes nrenared bv Prof lr,{anireknr q66C??a 171 i 
^1) 

?in,1 n 1(')1

i-:
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F-{
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t.

i\
i-.,..
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{a=a
return
)

+b;
(a)

#f""i"d" (stdio.h)
void main o
i double (*a) ( ); /*

double function ( )doubie resuit ;clrscr O ;
a = function; /*result= (*a)( ) ;printf ( "Result = gf ,, ,,

c5 -P1 6

*/

ination*/

to

w

/*

return (

resu].
sr-ng pointer

assigrnment

function

*/
tat */

Pointer to
; /*

get,ch O ;
)

double function(
{double arb;
a=10.5;
b=20.3;

a=a*b

F.E SEM-II Structured P gA

notion of

:i:Jl'iJl; ,,}]t""J.tr,||;T:n returnins o ftoot vorue is dectored in the proeram os,

The decloration pottern of pointers to function is mode os(return type of function) ( *(pointer name)) (parameter) ;Here, 'f loot' means thot it is o pointer to o function which con return 'f loot, type volue.Also, observed that hour on ossignment of o pointer to functi on hos been nade. ft isa=add,.

lhe generol pottern_of ossignrn ent of o pointer to function is,(pointer name)=(functi-on name>,.
This ossign the oddress of function i.e. oddress of the first stotem
f he pointer vorioble. t efu

5.14 FUNCTTONR APO
A functr

of return volue

lon con return o pointer type of volue; thct
of pointer type is illustrote in the progffin

m volue. The use

(

(

(

t
C

C

€

C

e

C

C

C

s
c
C

s
e
C
G
G
s
s
s

e

5 ti & returni-n cl, inter
C5
#inc
void

(stdio. h)
)

i (int*a) ; / *"{rs}i"gibie}- se-c-ept.pointe". E re lqrnpointer*/
int i, '*result 

;
:'rscr O ;
::'ntf (',i = ") ;
s: .:rf ("gdtt,&i);

:=s:Lt=square(&i):
r-.__i,,p__:-::, square ( i ) : ?d,,,*result)

)

Notes nrenared hv P-- 966411R174 I O))_)54401q3
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C5-P19: -A positive integer is entered throu-Gf, th
function to obtain the prime factors of this
C5-P20:-Write a function to find GCD and LCM

Euclicl's algorithm
C5-P21: -Write a function to calculate f, l-

n!

ramming roach

r using

number. Using the

rs recursivell,r. {Hint. Gal
three numbers call CCI

function calcul-ate til (n- r)l

find the GCD of
two n' To

t

cS-P??j:wAP to
is defined fcr
function within

in decima 1
suitable main
and will

a
func

ar
eqfui

of
a GCD

C5-P23 : -Write a recursive c at accepts one Positive ir:--e;:e=
say x and it ca1cula return sum of a1l. the odd nr:-e=s
between 1 to x. a suL in function that will reac 3:-=

T positive inteqer n and wiI print sum of all the odd n':-ie=s
beLweenltonus the cursive function.
C5-P24: -Wri te

I

a

a
L ction that accepts one PCs'--:-'"= ':.--=:e=

the corresponding binary equ:';a-=:'--
t will accept Positive inte;=: :-::=

reverse a number by recursion

F:: --= 3

.-
a

on to
into

g'eneral
convert

romal3

Decimal- -^---= l--:-

1:l!

0

1

5

1

t,

50

int *lscruare (
l-c:E#

{ *a=*a *
return ( a );

)

inf*.;l )
*4;

The progrom declores aninteger vorioble'i' whose sguore hos to be fo.rnd. ft then c

the function squoreQ. The coll to squqre0 is mode using on oddress of i'. tlte formol

porometer'o'which is pointer vorioble, is used to computethe squore of i'.See thot,

b4f ore the function nome'int*' is written which specif ies thot the type of the return

volue of the function squoreQ is pointar to int. The function sguoreQ returns the dot

volue of 'o' ,which is nothing but the oddress of i' i.e. o pointer type of volue- This

oddress volue returned by the function squoreQ gets assigned to the pointer

'result' which now points to'i'. the moin 0 function then uses'result'
'result'volue of i' inted

Practice Programs

olls

inter t

C5-P18: -Develop a C Program to calculate logari
a cal]. to a function \

thmic
values giving x, 10

Write

c
i

c

c5-P27 : -Write a recursive funcr-rcn thac a::=pts oI-= ::::--- -i-:

in decimai and will print the co!'resPonC::; hexaCe c:-= -

,

I{rite a suitable aain funetion that rill accept trrosi.tive
tlre user and riIl print its hexadecimal eqriivalent lrith
the recursive frrnction.
35-P28 WAP to print Fibonaccr :':=ie:s : j' recurs:::'
:a -229 WAP to calcnrlate eory>ound interest

= principal arrt., R = Rate

formula
= number)"-P!

R c: Interest, n
,

_l_

P

binary equivalent with the heJ.p of remrsive

Roiear

:

o

LL
I

gaven

T_-
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Program should
definSE User e rifunc toon CUca1 te1a power

n and 1 a ndisp ay tteres f or each year

of years. U
accept p, R

C5 P 03 l-Wr te a Menu .l-dr ven p torograrB orm ar iperf thmetic aoperon t vro ni Steg'er The menu should ted un 1rirepea the erus seleetssTOP r-on Popt 'rog.ranl shou1d ah ve t uindependen ser def ined tfunc onsl_of x each ecas

Notes Drenara-

tions
be

t
c
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F.E SEM-II STRUCTURED PROGRAMN{ING APROACH

CH.6 ARRAY
An array is o collection of similor elements. These similor element could be oll int,s, or qll
floats, or oll chors, etc. Usuolly,theorroy of chorqcter is colled o'string', whereos on orroy
of int's or floots is colled simply on orroy. All elements of ony givenor.oi, must be of the
same fype.

[o] An Arcay is o collection of similor et,emenI.
[b] The first element in theomoy is numbered 0, so the lost element is l less th
of the orroy.

on sEe

[c] An orroy is olso known os o subscripted vorioble.
ldl Bef ore using on omoy its type ond dimension must be declared.
[e] However big on orroy its elements ore olwoys stored in conti

6.1 CLARATION OF ONE. DIAAENSIONA
Like ony other voriable, orroys rnust be declored bef ore t
form of orroy declorotion is t1*
1'ype voriob le-nomeI size];
The type specifies the type of element thot wilt be co orrqy, such os int,
f loot, or chor ond the size indicoted the moxi
stored inside the orroy. For exomple,

s thot con be

float heighr [50
, declores fhe haight to be CIn orroy

. Any reference to the crroys
n ements.

ed limits would not necessorily
e program results.

t couse on error. Rother, it
. Tha size should be

raSu rn

or o symbolic constont.
TNITIAUTZATION OF ONE- AL ARRAYS
After on orroy is , its rnust be initiolized. Otherwis e, they will contain

- "garbage". An be initioli ot either of the following stoges
t a At compile

a At run ti ffi
a Lompile t!

The vol seporoted by commos. For exomple,the stotement
number [3] = { 0, 0,0 };

- tze
f loot totol [5] = { O.O, 15.70, -lO1:

f irst three element to 0.0- 15.75, and -10.0 ond tlre remoining two
J e to zero. The size moy be omitted. fn such co-ces, the compiler olf ocoted erc -:-

J i nitioli zed elements. For exomp le, the stotement
int counter [ ] = {1,1,1,1};

a

will declore the counter ori"oy to contoin four eiements with initiol volues 1.

Run Time Initiolization
or(i :0;i<100;i=i*i)

{if i< 50
sumfi] = 0.0; /" ossignment stotem ent * /

else

,

,

t
d

, :3s prepared by Prof. Manjrekar 9 66433817 I I 022-25440393 Page 69
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F.E SEM-II STRUCTURED PROGRAN{ MTT\TG APROACH

sum[i] = 1.0;

i
We con olso use o reod function such os sconf to initiolize on orroy. For exomple,the
stotements

int x [3];
sconf ("%d%d%d", &x[0], &[1], &x[2]);

will initiolize a?tay eleme.nts with the voiues entered through the keyboord.

6.2 Arro EI tlte
Consider the following t arr i8l
16 bytes get immediotely ,2bytes eachfar the 8 integers (under
Windows/ Linux t would 32 bytes qs eoch integer would occupy 4 bytes.) And
since the orroy
This so hoppans
storoge closs is

initiali , oll eight volues presenr in it wou[d be garbage volues

volue as zera

Initiali
S t21 ={

{1,234, 55 } ,
112L2, 331 ,
i1434, 801,
{!3L2, 7gl ,
j;

work..,...
121 =
434 ,8C , i372 ,7gl ;
orre-a::: Jlng loss

::adabil-it
-- . -portont to rernember thot
r- z .:-: _ - J (column) dinrension, 

',,, 
h

Th-s --, ---::-ctions,
iat arr t21 t3] = {L2,34,23,45,56,45};

ti

this wouid
int stud t4l

: 1234 ,56 ,12L2 ,33 ,7
:ourse wit-h a c

the sloroge closs of this
to be stotic then oll the

orroy is ossumecj to be outo. If the
orroy elements would hove o defoult initiol

while initioiizing o 2- d or,roy it is necessary to mention
zreos the f irst dimension (row) is optionol.

#include(stdio. h)
int maino
{ int i, j , surn=0,'

int marks [5] ;
f loat ave,'

clrscr ( ) ,'

fcr 1i=0; i(=4; i++;
{ printf("Enter marks

scanf ( "%d" , &marks til ) ;
l

for (j=0; j<5; j++)
sum = sum*marks[j];

C6-P1 : -

Sfttrave) ;

TI

Enter

ave = sum/S;
printf ( I'Averag,e narks
getch ( ) ; return (0) ;
)

Output: -
Enter marks
Enter marks
En
En

I 2 -1,1

t2t2 33

1.1_14 80

i_r il 78

56

no.0 co no. I

rorv no. 0

rorv no. I

row no. f
rorv no. 3

Notes prepare;: :: : ",'.rr-:\--,' Q56J11Rl rl / na)_r(:lztAlrl?

\

t

t
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are perf ectly occeptoble.
12 ,34,23,45,56,451 ;

a 6 3 Memo M 2Di si Ama
s[0]fol s[cJIl I sll sil ] s[3][0l .s[2][l] -s[3][0] s[]JIt ]

65508 6 655t8

D

D

a

O

D

a

?

A Multi-Dimensi con be t t of os on orroy of array of orroys- How would you re the oruoy t1 in the obove array? The firsf suoscrr ptI should be [Z), si el is in third two dimensionol orroy; the secono sushculd be [3] is the fourth row of the two - ciimensionol
bscript

t array: ond thethird subscri ] since the element is in second position in the one -di therefore sG;,thot the element 1 con ba referred os orr [2]

a

t the proce.ss of orronging elernents
asce or descending order. A sorted list i

in the list occording to their volues, in

espect olly irnportont in list seorchino becouse
s colleci an ordered tist Sorted lists ore

Mony sorting techniques ore avoiloble. The t
they f acilitate ropid seorch operotions

hree simple ond most importont omong thernore:
c ttLk)

a Bubble scrta

\,q\$
a Selection sort

L+clI a Insertion sort
, ofher sorting technigrrs include shell sort, ,tAerge sort ond euick sort

)
)

l
l

{3
{s
l,
{

{7
{3
{s
{2
),
{
{R

{7,

nal Array oro
MuIti
int arr[3] [4] [2]= {

Array: --Dimensiona1

6.4 3 Dimensi

4

8

4

6

{2,
{7,

6I ,
4\,
3),
si

o1
J)

2j
4)

8 9

6 2I
2 .{ I 4

7 8 3 I

3 1 3

5 6

2 4 1 8 3 4 5 6
,l

6 3 4 .5 3 I 3 E q 7 2 3 .l 5 I

1" 2-Do'h 2-D 2^o 2-D

65510

3

i1 t"

65.178 65494

2"0 2-D

l"t 2-D Array

o'h 2-D Arru1,

I 214
I 141.1 r3 r280

t ':- tr;t:reJ \r Prol. \lar rc:_: 456-+ I I S l7l 0-)?-?ir14n?o-l

i--..
;-
i-

i-tr=

i-!

F.. ,' clt

;\-

:i6 r2 rl 33 78

65520 65522

{
T,
I,
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Searching is the process of finding the location of the specified element in a list. The

specified element is often called the search key.Tf the process of seorching finds o
motch of the seorch key with o list element volue, the seorch soid to be successful;
otherwise, it is unsuccessful. The two most commonly used seorch technigues are'.

. Seguentiol seorch

. Binory seorch

c6- the selection sort algorithms.

Iteration I

SCcctioa Sort

ItErarion 2

11

4
55
33

z2

I
o
1

2
3
a

11

4
56

33

n

I
1l
33

55

4
za .l

Itcration 3 lrgruion 4

C L'Vtt \r o e1

;t ( tt-l ,1 t+ )v v _--- d: 2i L I.J

i

I

I

i .r<| '. 1Aq,t

STRUCTURED PROGRAMMING APROACI{
4

t

t

A

I

I
a

UIN
o&r

UL\t

',5N
ttV

--.\V

.c
'$

t

m\:-/
I

I

N'
t

{o+(i=a) i<A-t.''t+
U<

' )-7aa;t;

8*,,f'-, i+, ) "d'd n j 
,
g t+)

rl l'ru{t Li1 ('a'vt[rt'''l)
L

7r,C. ; / ti

11

?2

55'
44
33

11

7)
/(4

56

3i,

0

I
z

3

4

o
1

4

C6-P2: -Accept numbers from user & arrange them into an array. The
number to be searched is entered through the keyboard by the us,
Write a prog'ram to find if the number to be searched is present
array and if it is present, dispJ-ay the number of times it
the array. Write a program to find out how many of them are
how m-any are negfative, how many are ever and how man{,4od.d..6f'
C6-P3: -' Write a program to copy the contents of
another in the reverse order.

orid'brr{v indd,' '
t'

' w. r.t :tt ; t'

C6-P4:- ff an array arr eontains n elements, thenr,:,wtitdlia program to
cheek if arr[0] = arr In-11, arr[1-] = arr[n-2] aria.ib qnl',-::"

C6_P6:

Enter no. of element in array
Enter elements in array : 1 2
Matching elements :8

:. 1

t number

:8
34432

C6-P5:- WAP to nt Fibonacci series
WAP to find 1a an arr

to find second largest

f an-a =

3

tl
X varrancei - tllean

t1

ro !^LEch

then o/ should be

Mean =

s
Suppose array a conta.ins

C6-P9: - Write a
n

varand priut

Std. Ceviation =

and if choice is =otate ieft
,4,51 then if choice is

cyclic rotation.

in array. Program
i.e. left or

C6-P8: - WAP in c to cyc1iea.J.1y
should accept a choice in
right. Dependingr on choice

be{rotate right o,/p sh

more than 50 floating
and standard deviation. chp6

s. The program should calcuJ-ate
one dimensional array of not

C5-P10: -

n n

E *?-
i=I

In T
I X ,,1
Li=r Ite foIlow serr-es

n

o
I
2

3

I

11
3:r

55

4
1l

33-
a1

55'
22

11

33

a1

-J2

'I 'l

11

55

ct
11

1!
n
33

41

i5

o
1

3

o
I
2

3
4

11

2
33
55

41
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number islowing set of

1

31
54

r_0 r_0

STRUCTURED PROGRAVIN{ING APROACH:l
o, i l*-

t))

*
:)

D

D

a

,}

If we denote rows by i and columns
triangle is given by- P[il tjl =P[i-1
C6-P17: - WAP that accepts
* 10. Your program shoul
el-ements, lower trian
independently.

C6-P19: - ?[AP t accepts'
* 10. should

cal',s

LJ fo

1- 7w
kl"-hr.+*t^ fr*l
ft i ;r*r" 14+ 

1* 1) y',t -.Ld+4

rj
el ement in the nl

not more than 10
sum of both dragrc::,aI
trianguiar ele-e:.--s

The fo1
arl 5

t-

2

3

4

5

'.4n NL
,-
fv^'r- r

la

ll L

I,J,
, L-.

(
.c, d,^rt

r--*iJx f
rint

Your
trica]-

matrix cf order not more -":-=:. -':
1 its tra.nspose into the s=re ='- =3r'

quare matrix of order not more -*:a:-- 1:
and print whether the :--a--::r.: :s

r. (without using second matrix). ..
tr addition and multi lication

d ,pper

&VC'''*tl"
OL- r

Passin Arr Funcricin. P- trnI:ri
nal Arra of Pointers Dvnamic I !cIr, rr

ARRAYs
is declared, the compliler ollocates abcse oddress cni s,:j : z.-' -': -,-'

of st to contoinoll the elementsof the orroy in c:-irguous ra-:-. :-:- :-: -.
base.oddressisthelocotionof thefirstelement(incz. l'of the:---. -, -.-: _'
olso def in?s ihe orroy ncme os o constont pointer tc - -,- t ts; e'te-.-- : -:::., .
Ceclore on orroy x os follows:

int x[5] = {L, 2, 3 i 5i;
!

C6-P12:- WAP to delete duplicate elements from array
C6-P13:-WAP that accepts array of not more than 100 integ,ers.
program should also accept element x which is to be inserted into
array and it should also accept position j at which the element x

C6-P14:-Write a program that
accepts array of not more than
L00 integers. The program
should also accept element x
which is to be deleted from an
array. Delete all the
occurrence of the element x.
The prog'ram should print the
modified array.

Ls

The
an

to be inserted. The prog,ram should rint the modified array

zr I lr." ?3

lr l1 l1 il
Iq IJF qi4

tl
ls

l8 tq

r! l8

/ tg rt

t! l1

lq l1 r1 lq

4

n-- *

dtle
$

Hon ,l,l(j:llJ!L+

C6-P15: - Transform 2D arra' to 1D array:

lL
i

C6-P18: - WAP thal:
Ycur program
int it.

a
s

and
* 10.

C6-P2O:- WAP

S llabus

D

!

__-

Fr
FrrFl-
l-=rFl-
F-:

et)

@

C6-P1-6: - Pascal:
Triangle'

1
1

1

1

1
1

F

-
a

-
o) 

","/'

. ;ii,i ilk :3 "'o?,. 9 ir $. n!
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Tf we declore p as on integer poi

orroy x by the followirg ossi
p X;

this is eguivoient to - p

Now, we con occess e\'?r\'
The relotionship oziwzer p

p &x[0] (
p+l = tu[1] (:
po? = &x[2] (:
p+3 = &x[3] (

p+4 = &x[a]

STRUCTURED PROGRAN,IN,TING APROACI{

the intar p to point to the

to move from one element to ono'ther.

n 05:

r lrnl t

Qt --
tl

I f2-; \

g-\

).f

i^ th

I

vt
)19f o",

frrr 1-/" L *(

1 2 3 4 (

Suppose the bose oddress of x is 1000 ond ossuming thot eoch integer requires two

Base address

xlO] x[1I x[2] x[3] xl4l

1000 1002 1004 1006 1008

es, the five elements will be stored os obove.

Elernents -+

Va{ue ----'}-

Address 
--+.

Rules of pointer OPerations

The following rules opply when performing operotions on pointer voriobl

1.

2

3

4

5

6

7
8

A pointer vorioble con be pre- fixed or post- fixed with i

. An integer volue moy be odded or subtrocted f

. When two pointers point to the objects of thb hey canbe

ent

intossiqned the volues of onoth##

nifiolized with NULL or zero

el
VO

rom o r
o

operotors

the oddress of onother vorioble.

Two pointer variobles connot be odded

A pointer vorioble con be

A pointer varioble con be i

A pointer vorioble con be olsigned

compared using relotionol operotors.
A pointer voriable connot be multiplied by

Notes prepared b1 Prof. Nlanirekar 966.1338174 I 022-25440i93 Page --i
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D

6.7 Pointer for two dimensional arr

01
Columrrs

''t 1
LJ 4 5

0 p

p+11

Rows 2

3

4p't"4"-* p+4

t

D
p+6

'(p + 4) '{p*c)*3
p

p+i
"(p * i)
-(p+i)+j
'('(p+i)+i)

pointer to first row
pointer to ith row
poirtter to first element in lhe ith rorv
pointer to jth element in the ith row
value stored in the cell (i..i)

(ith row and jth column.

Ql Whot is p in the following decl to

l

il floot (*p)[5];
2l floot*p[5];

Ans:

1l floot ("p)[5];
fn this on, p rs po to orroy of five flooting point numbzrs i:.. :z-

the following di

t

)

e t ove orroy con then be ref erred os pt0} ptl], p[Z], p[3], ord P[4]
el em will be f loot volues.

t*P[5
this declorotion, p is orroy of 5 elements ond cr iha elemeats ore

f volues. Consider the following diogrom.
pointers to

All the five elements p[0], p[1], p[2], pt3lond p[4] ore pointers to floot

4,0 4,3 [-- 1

I

..r': i,q

I

- -:.:::ed by' Prof. lvlanjrekar 966433817 4 I 022-2544A393
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6)

I

@

(I,,Van Me;'-,"'$ f* :
)*r^ #\AtAt4u-tit)

OutPut: -

*p+* 
= I

p o*)

#l-""1"d"(stdio - h)
void main ( )

{int*p,i[3];
clrscr O ;

i[0]=0'
i[1]=1'
j-l2)=2;
P=&i [1] ;

printf 1tt *P** = %d

C6-P2L: - find outPut-

rr , *p**) i
getchO;
) Output: -

:;":.li

d

'*Ll 
[';' [4

6"*rr+K = sc

/
I
I

\

0' = &a['"1 ')16 =(0

-P22:- find outPut'

#include(conio . h)
void maino
{ int a[]={A0,20,30,40,50} ;

int *j , *k;
l=&a [4] ;

k= (a+4) ;

if ( j==1a1

printf ("Both rrointers Points
same locationr') ;

else
th pointers does not

to

#include(stdio. h>

same location" ) ,'

printf ("Bo
points to
getehO;
]

rt2 ., A(-o) =lo
; ** -o 4 to+o) =* a * al$; ro

l-o 
-'^ 

> * 1g+o:1 --+d " atol' lo

.]'^:* -, ;^itg : ra

;: '*(o*'; =P1l'l=+a
-- ._) * /, *o.ri "_ 0rL,7 -_ b

{ int i,al21={J-0,201 ;

++)

+i) l;*pri-ntf ( " ?d\n"

)

tdio . h)

,a[i]);{printf ("

printf("%d\n",

clrscrO;
for (i=0; i

l
getr-h () ;

#include(s
int maino

P23:'

OutPut:-

\
1[

int i,j;
ptr = array,'
ctrscrO;
printf ("Enter 1-0 flca: values

f or (i =0; i<l-0 ; L+- t

i scanf ( t' %f tr , &arra; ' i. ) ;

sLLm = sum + *(Pt=-:'

10find
1-1S

h>

1

ILAA:]

t

,tsun=:

sum of
ter.

*n--v--
arra:riiir:

Notes PrePared br' 9664338174 I 022-25440i93 Page 76
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t F.B SEM-II STRUCTURED PROGRAI\{MING APROACH

8D CM RY ALLOCATTON
c language requires the numbe r of elements in on orroy to be s pecified ot compil e.
The process of ollocoting memory of run time is known os dynomic mamory ol ron.
Although C does not inherently hoves this focility, there qre four lib
known os "memory monogement functions" thot con ba used for ollocoti
memory during progrom execution

n4 Alloca

free Frees evrous oilocoted
Modifies the size

Mem Allocotion ess
The conceptuol view of storage of mory
5 o AC

Permanent
Storage area

The pf'furom instructions ond gtobol ord stotic voriobles are stored in o rea,.-
Permanent storage area ond the locol voriobles ore stored in onother c-2-.

coll tac,k. The memory spoce thot is locoted between these two regtans rs c, l

1
)
't

J

Stack

Heap

for dynomic ollocotion during execution of the progrom. This free memoh- -::
led the heap The size of the heap keep.s chongirig when progrorn is exec-co

I

creotion ond death of voriobles thot ore locol to functions ond blocks. The-2.:-z i rs
possible.to encounter memory "overflow" during dynomic ollocotion pr6:es5 I" such
si1'uofions, the mernory ollocotion functions mentioned obove return : '.--L oointer
riurhen they foil to locate enough memory reguested).

for(j-0; j<10 ;j++1
{

printf ("%f \n",* (ptr+j) ) ;
)

printf ( " sum = gf rr 
, sum) ;

getchO;
)

Funcfion Task
molloc Allocotes request of bytes ond

the ollocoted s
returns

e
he f irst byte of

colloc Allocotes spoce for on array of e
then returns o nter to the

zes them to zero onds, I

realloc

Free memory

variablesGlobal

:-: :-:;'!tred bv Prof. N4anjrekar 9661338 t7 4 I 022-25440393 Page 7?

t-'F-
:-i-
i-=r
=-I-,
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CATING A BLOCK OF MEMOR /UIALLOC

-.,rrcK of memory moy be ollocoted using the function mo lloc. The molloc function
reserves o block of memory of specified size ond returns o pointer of type void. This

meons thot we con assign it to ony type of pointer. ft tokes the following form:

ptris a pointer of type cast-fype. The molloc returns o pointer (of cast tyPe) to on oreo

of memory with size byfe-size.

Exomple:
x = (int't) malloc (L00*sizeof (j-nt,) ) ;

On successful execution of this stotement, o memory

times the size of on int" bytes is reserved ond the oddress of
memory ollocoted is ossigned to the pointer x of type of int.

6. 10 ALLOCATTNG MULTIPLE
collocis onother memory oilocotion function thot is
spoce ot run time for storing derilred dato types
molloc ollocqtes o single block of storoge
storege, eoch of the sonre size, ond then
colloc is;

CA
req uesting memory

multiple blocks of
o The leneral form of

spoce f or n blccks, each of elem-size

ter to the f irst byte of the ollocoted

NULL pointer is returned.

e urvq

rst
100

the

The above staf ollocot
byfes. All bytes ore initi
region is returned. Tf thece i

poin

,a

struct !

t(
char

float
€.#

J-ong
T;

ct student record;
tr;

l-n ass size = 30;

str;rtr= (record*) calloc (class_size, sizeof (record) ) ;

is of the struct student having three members: nome, oge nnd id-num. The

if (st3tr == NLILL)
t
princf ("Avai1ab1e memcry not sufficient"),'

exit{1);
)

I

(cast-type*) malloc {byte-size) ;ptr

(cast-type*) ca1loc (n, eTem-size) ;Ptr

Page 1.9661338 t7 4 I L\22-25440393Notespreis.:r-: -. .- : \1:i,irekar

\

ond structures. While

collocollocotes memory to hold doto for 30 such records. We must be sure that tha
requested txemory hos been oilocoteci successfully before using the st-ptr. This moy ca

done os follows:

t



D
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6.11 R ASIN6 THE USED sPA FREE

-

With the dynomic run-{ime ollocotion, it is our responsibility to release the spoce when
it is not required.The release of storogespace becomes importont when the storoge is
limited.

When we no longer need the doto we stored in o block of memory, ond we do not
intend to use thot block for storingony other information, we moy releasethot block of

a

memory for further use, using thefree function:
free (ptr):

ptris o pointer to o memory block which hos olreody been *eoted by molloc or

' 6.t? TERINo T STZE O A BLOCK: REA

D
we can change t.he memory size olreody ollocoted with the hel
This process is colled the real/ocation of the mernory. For briginol
ollocotion is done by the stotement

ptr = malIoc(size);
then reollocotion of spoce moy be done by t

- ptr realloc (

t This function ollocotes o new memory space of the pointer vorioble
The newsizanay beptrond returns o pointer to the first byte of the oc k.

or smoller thanthe size.
C P25 -by using d.ynamic memory i a program to read
and store N integers in ar vaI of N is defined by
user. Find minimum and
#i nclude(stdio. h)
#inc1ude(conio. h)

n' the array.

i

)
void maino
{ int *ptr1-,*piur2;

int i ,) rertemp;
printf ( "Enter e of Arr \t.c,-l- hyttseanf("%d",

ptrl = (int
ptr2=ptr1 ,.

1loc (e*sizeof (int) ) ;
1t:i:ifor (i=0;

' {printf
scanf ( "

i:
r)

or
f or

(e-1 ; i++1
+1 ; j<e; j++) v LL4,

D
if 1* (ptr2+i) >* (ptr2+j) )
{ temp-* (ptr2+i) ;

* (ptr2+i1 =* (ptr2+j ) ;
* (Ptr2+j ) =temp,'

)

Pr rntf ( "M:-n: %d & Max:8d'r , *ptr2,* (pLr2+ (e-1) r , :

getch O ;
)

.61)-11:\.-- __-:_irl l :- --:t:t:t 1,. P:C,1- \l:Lt::.:.: Page 79
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STRUCTURED PROGRANTN{ING A PROACH

Practice Prog:rams
C6-P26:-Implement the bubble sort algorithms

Bubble Sort

I(eration I itestion 2

0

1

44

33'
55

2.

ll

33

44

55

7:?

11

33

44

55

n
t1

33

44

n
55'
,1

3

4

Iteration 3 ltcration 4

0

I
33

1t

41

<R

I
22

33

fi
41

15

3

rt

2

3

ny
1c

t
:

t
I
t

-

€

C

6

c

t
e

t
c

i
i
c

C

e

i
t
t
(

t
i
A

C6-P27:*Write a function that accepts the a gi poLnt array and
tlre function should also accept the r-on r-s one
then the array should be sorted in the r and if the
option is 2 then the array should be
Write suitable main function-

descending order

C5-P28:- WAP for binary se
integer as

the year.

iments are perfo::rned, each experiments
of six test results. The result r-or each

print minimum
amount in
number of

Indian curreney
in dd/mm/p.11' format and the

15.9 28.'0 26.3 28.2
20 .8 39 .4 33.4 36.8
4s.7 20.8 50.6 13.4
20. B L0.2 15.8 42.7

+

t
e

i
I

experiment foIlows. Write a C prograrn to compute and
display the averaqe the test resul.-s for each
experiment.
1" experiment
- 'experiment

' =xperiment,
- ::,::ref imefit

results
results
results
results

23.2
34 .8
t9 .4
35. 9

31 .5
45.2
50. 6

42.7

0

1

2

3

4

33

41

2.
11

55

0

1

2

33

14

a
f1

55

0

1

2

33

n
14

11

55

11

22

33

0

1

3

22

11

aa

41

55

The prograJr.r shoul
ired to meet tlris

WP-P that a
should print

c6-P29

Progran
c6-P30

WAP that
ruPees
notes

order not more than
whether the matrix

10
is

a

second matrix)
rmine and print
are matrix of

c
Y

^qra tri ce slaf teq checkillq compa Oili 1

="\ funct\on \ """"pt\ement\eand )nultipli matrlx.

* 10.

ram
l-x

shou
C6-P31:- WAP that aecep

Us
ogrouY r ampr

cl_ a1 on tor
v2vp1

d u
x

10*10

co1'
1

The

that accepts a matrix of order not, more than
should print all the elements of the matrix.

d print sum of alJ- the elements in each row along
t shouLd alsc print the sum of all the elements in

.below that column. The program should also print the srrm
ements be].ow the row sums.

Notes pr+.::.: l Itlanirekar 9661338174. 022-25440393
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: a -. : I -;:rite a c program that decla::e three singrle dimensional
Each array should bej's :.--,=j orice, q-r:antity and amoun

S

t

(&

(D

0

1

2

3

1

L
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C6-P3

should be capable of holding ten double
precision nurnbers. The numbers that should be stored in price LO.2O,
11.30, L3.L4, L6.9, l-8.1_, 2.7L, 7.55, L5-L2t g.45, L7.0. The numbers
that should be stored in guanti-ty are 3, 9-7m, 6.40, 4.5, 5.6, 6.2,
7, 2.8, 15.0, 18.0. Your prog'ram should pass these three array to a
function named extend ( ), whieh should. calculate the elements in
the amount sa the tc o f 1e tsemen nLarray produ the ceL andPrtiquan ty teat r extend hrrays a t 1

Iva sue to.t-n the arr thePu ay
va1 Sue l-n the rar a should be di 1 a romf rhiwL n nma1rP

WAP to vecon tr cde imal umben r binn.l- to umbernary

declared in main ( ) and.

c6-P :- WAP tc convert dec imal nurnber into Octa]. nurnber.
:- WAP to convert decimal nurnber into Hexadecimal nc5-P

C6-P3 WAP to conve.rt b5-nary to decimal.
c6- :-WAP to convert Octal to decimal.

7 . fnitialize the arrays with random values. Sor
ascending' order with the help of a user defined.
'sortArray'- Merge these arrays with the he
defined function named \merge Arrays, wirich
Program should dispJ.ay the arrays before sortingr

1n
v

8 and

6 PC fr4 WAP vecon trto adeHex cima]. ot J-madec 1
L-wr te a amr ttha rc ae Ste twoprog l-n r rartege

user

CSTP

merged arra

array.
'. A].so the

F<a

tr
l>FrI-
i>
:-:i<

F-r
:-

)>
i-t
F-'
:-i>h
i-t
f"t

B

htr

rS.i t ('$C "
',. 't [ ],j oo,]-'!-'4-r
rok fll{rl <--

\
, r,( l)

/ y1 {..1r.d V

( 1""4e-

i
as&ij\, r"c. til * SJ

C,l ,

lt) t

f3
\

-
\I'
]--1li+t-

;
a "l

'<:--t'

"-, ,\ t 00 )0)
0 i

Y

\
fo (/

2

1

L
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CH7. 5TRIN6
A string is o sequence of chorocters that is treoted os o single doto item.Charocter

strings ore often used to build maoningful ond reodobla progroms. The common operotions

perf ormed on chorocter strings include

. R,eoding ond writing strings

. Combining strings together

. Copying one string to onother

. Comporing strings for equalitY

. Extrocting o portion of o string
VARIAB1DE RIN6 AND LIZIN6

t

I

al

t

;

I
I

t

C permits o chorocter orray to be initialized in eit
char citY t9l = '*NEW YORK";

char citY tgl = {'N' , 'E' , 'W' , \

her of the foll

,' 'Y' ,' O' ,

\o rD, 
,

r t/,t-u

0,
t ber of

to lly, bosed on
C olso pernrifs us to initiaiize o chorocter ornoy without

elemenls. In such cases, the size of the orroy urrill be det

the nutnbe r of elements initiqlized' For exomple' the sto
char string t I = {'G', 'o', l

we can olso declorethesize much lorger thon the string size intioiizer. Thot is, the

stotement
char str [10] ,'GOOD";

"why do we need a terminatirrg null chorocter? A string is not o dato 1'ype in C, but it is

considered o doto Jhe string is o vorioble-length structure

ond is stored in e size is nct alwoys the size of the string

ond most often it i
stoi'ei in it. Theref ore, the lost element

string. \/le need some wcy to determineheof the orroy need not

the end of the string cjoto and

7.? ADIN6 5TRIN65 FR

Using sconf Function
The inPut functio

string of

r serves os the "end-of-string" morker

e nGnle

n sconf con be used with %s formot specificotion to read in o

e"

ess [10]
f 1'r$grr , address) ;

probl h the sconf function is thot it terminotes its input on the first

irf inds. (A white sPoce includes blanks, tobs, ca"riage returns, form feeds,

lines.) Theref ore, it the following of text is tYPed in ot the terminol,

e

ineo

NEW YORK

Then only the string "NEW" will be reod into the orroy oddress, since the blonk

spoce efter the word 'NEW' will terminate the string r"eociing. fn the cose of chorocter

Grrays, the. ornpersond (&) is not requiredbef ore the varior

We con olso sPecifY the field width using the f orm%ws in sconf stotement for

reoding a specif ied number of chorocters from the input string' Exomple

scanf ( \\%ws/', name) ;

entire string will be stored in the string vorioble'

\lnfeq r,rennred hv Prof. \ian irekar 966433E 1'/1 I 022-25440393 Page 82

I

Here, two things rncY hoPPen.

1. The width n, i, 
"guol 

to or greater than the number of chorocters type in' Tha



II.E SEM-II STRUCTURED PROGRAMMINC APPROACH

?. The width w is less than the number of the chorocters in the string. The excess
chorocters will be truncoted ond left unreod.

7 .3 Reodinq o Line Text
A scanf function con input strings containing more thon one chorocter. Following are the

specif icotions for reading chorocter strings:
%ws or "/.wc

However, %c may be used to reod o single charocter whenthe orgument is o pointer to o char
vorioble.

Some versions of scanf support the following conversion specif icotions for strings:
I Icharacters]
B [^characters]

The specificotion t[charaerers] heons thot only the chorocters specified withih the
brockefs ore permissible in the input strinq. If the input string contoins ony other chorocter, the
string will be terminotad at the first encounter of such q chorocter. The specificotion
% [^characters] doas exactly the reverse. Thot is, the chorocters specified after the
circumflex (^) ore not permitted in the- input string. The reoding of the string will be terminoted
of tha encounter of one of these chorocters.
char line t80l;

scanf ("? [^\n] ,r, line) ;
printf (\rts,', line) ,.

will reod o iiiie of inp,rt f rom 1'he keyboord ond disploy the some on the screen.

7 c ond : The of fu ts O ond s ( ) is shown below
C7*PL: -
#include(stCio " h)
int main ( )

t
char str [20] ;
clrscr O ;
printf ( "Enter
gets (str) ;
puts( " The s

stringi : ")any

Output:
Enter any str j-ng
Ilel1o world
The string is :

Hello worldLs il

puts (str) ;
getch( );ret
)

fn this progrom
unlike ,puts( ) p

only one string o

con disploy only one string of o time. Alsc on disploying o string,
the cursor on the next line. Through gets( ) is copoble of receiving

t o time, it con receive o multi-word string

7.5 DERD LIBRARY STRINo
STRTN6
HANDLINq
FUNCTTON

WHAT IT DOES?

strlen (51) rt finds length of string, 51 excluding null chorocter ond returns on
intege-r volue.

strlwr (51) ft converts the stri , 51 to alovter cose stri
strcat (5L, 52) rt oppends or ottoched the srring s2, ot the end of the string s1 ond

loces o nuli chorocter ot fhe end of this modif ied stri ,51.

, :j ::c:rl:ed bt,Prof. Manirekar 966-i3381l,4 I 022-2544Ai$ pai,e 83

F{

F,l-:
:-h
:>
i-trh
:>
:-=r

)

ng, 51
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CH7. 5TRIN6
A string is o seque nce of chorqcters that is treated os o single doto ite

strings ore often used to build meoningful ond reodoble progroms' The connffio

perf ormed on choracter strings include:

. Reoding ond writing strings

. Combining strings together

Using
con be used with %s formot specificotion to reod in o

string
address [10]
t'\ts", address)
the scqnf function is thot it terminotes its input on the first

t, finds. (n white sPoce include

) Theref o re, it the following lin
s blonks, tobs, corrioge returns, form feeds,

m.Chorocter
n operotions

white el
lines:.,d e of text is tYPed in ot the terminol,

NEW YORK
rrr ri-rrrr, ...:tt L^ ^^^A in+'a +ho n..nnw ndrlne-<( SinCe the DIOnK

then onty rne string "NEW', will be reod into the orroy oddress, since the blonk

:::z after the word 'NEW', will terminote the string r"eoding. rn the cose of chorocter

_ . s the. ornperscnd (&) is not required bef ore the var"ioble nome.

,ry,'e cofl olso sp".ify the field width using the form%ws in sconf stotement f or

' ' : soecif ied number af chorocters from the input string. Example:

scanf (tt*tfs", name) ,'

two things rncy hoPPen.
;dfh w L equal to or greoter thon the number of charocters type

irt,il iee stored'in the string varioble.

P:.::l96611-1S 1 
-+' ()21-15+'t(-il9l

V

C permits o choracter orroY to be initioliz ed in either of the fol
char city t9l ..NEW YORK";

char citY t9l = {'N', tE', tW', tr' 'Y'"O'"R''

1

C olso pernrits us to initioiize o choroct er arraY without
, based on

elements.In such coses, the size of the oroy will be

the numbe r of elements initiolized. For exomple,
char string t I = {'G',

intioiizer. Thot is, the
We can olso declore the size much larger thon the

of

The input
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t

2. The width w is less thon the number of the chorocters in the string. The excess
chorocters will be truncoted ond left unreod.

t 7.3 Reodinq o Line of Text

,
A scanf function can input strings contoining more than one chorocter

specif icotions for reoding chorocter strings:
"t"ws or %wc

Following are the

However, %c may be used to reqd a single chorocter when the orgument is o pointer to chor
vorioble.

) Some versions of scanf support the following conversion specif icotions for
I Icharacters]
% [^characters],

The specificotion ? [characters] rneohs thot only the 'ss the, brockets ore permissibla in the input strinq. ff th e input string contoins t , thec
string will be terminotad of the first encounter of such o
% [^characters] doas exoctly the reverse. Thot is, the ch

cotion
after the

circumf lex (^) ore not permitted in the input string. The reading ri WI be terminated

J of the encounter of one of lhese charocters.
char line [80];

scanf (,,t[^\n],,, line),.
printf (r\8sr, line) ;

,

will reod o Iirre of inp.rt from l'he keyboord ond di n the screen

5 o The of ) ( ) is shown below:

fn this p con disploy only one string ot a time. Also on disploying o string,
p cursor on the next line. Through gets( ) is copoble of receiving

stri time, it con receive o multi-word string.

sr-rcat (51 , 52 )

int main ( )

i
char str [20] ;
cJ-rscrO;
printf ( "Enter
gets (str) ;
puts ( 'r The s
puts (str) ;

Output:
Enter any string:
IIeIlo world
The string is :

He11o world

C7-P1

.tlstringr

Ls

)

II )

#include(stdio. h)

getch( );
)

STRTNO
HANDLINO
FUNCTTON

WHAT TT DOES2

strl-en (51) It finds length of string,51 excluding null chorocre" :*: -z---rs on
j value.

strl-wr (S1) ft converts the stri ngs, S1 to a lovter cose strr
rt oppends or attoched the string s2, at the end of the sfring s1 ond

o nuli chorocter ot the end of this nc: ' e: srri s1.

, .. :'rcl.l'cd b., Prof. \lanjrekar ;)5,..-ll\.--: ll_l-<_* l:.: : :.-: i1

.D

l---

F

any

)
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\

LJ/

ar(

1' reverses oll chorocters in the string, 51 except null chorocter. ft

t

I

a

a

'.' -:'s 'z"izrsed str ,51
7 6 PA55IN6 TO FUNCTTON5
Bacouse the strings ore trevea os chorocter orroys in C,.the rules for possing str"ings to
j 

-"ctrons arevery similor to ;".:se for'possing orroys to functions.
i Tha string to be posseC r,J-st be declored os o fornnal orgument of the functi :r l,he.
it is s:' .aC Exomple:
voi.d (char item n:-le)

It compdres the two strings 51 ond 52. It returns as integer value n

os,

N<0,

n=0,
n>0,

if
if

if

51{-Sz

51-=52
51>52

strcmp (51,S2)

strcpy (51,52) ft copies the string S2 in'to string 51, @
strcmpi
(s1/ s2)

ft comporesthe two strings, S1 and 52 without regords to the cose.

The "i" indicotes thot this function ignores case.
stricmp
(s1, s2)

ft is identicol to the function strcmpi (S1, S2).These both functions,
return some result os for strcmp (S1, S2).

strupr (SL) ft converts the string 51 to the uppercose string, 51. i ,, i

strchr (51

T
,c) It seorches for the first occurrence of

ff found it returns o pointer to the
tn ,s1

o null

pointer.
strrchr (S1,c)

T
ft searches for the lost occurrence of
5i. If found it returns o pointer to t
nuil pointer

lse returns to the
in the string,

strstr (51,52)

string, S1. On success, it
SZ be beqins.

ng S?, in the other
the element in 5i where

ft seorches for the first <r

strset (51-, c) ng,51 to the chorocter. c. ft quits
er is detecte.d ond returns on9

modified strinq

rt sets oll the
when the

strncat
(s1, s2,n)

of string 52 to the end of string 51

noting nuil chorocter. ft returns, the
e moximum length of modified string 51 is,

o

utmost n

ond

?!tl

strlen (S1)*n.
modified s

strncmp
(S1,52,n)

ft compores the first n chcrocter of two strings, 51 and 52 ond

returns volue similor to strcmp (Si, 52).
strncmpi
(Sl_,s2,n)

It f unctions
.rrsensitivity.

sirnilor to strncmp (S1, 52, n), but rivithout cose

( >l
strncpy copies utmost n chorocter of string 52, into string, SL ft returns

modified 51.

It copies the chorocter c, into the first n ploces of the string,51. If
n>strlen(S1), strlen(S1) reploces n. Copying terminates when n

chorocters hove been set or when o null chorocter is detected. It
r-aturns the modified stri s1.

( s1)str

\trtesprer3r:-: ' '' trt^ar 9564338174 i A22-25440393 Pase 84
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3. A coll to the function must hove o string orroy nome without subscripts os its octuo

orgument.

Exomple:aisplay (names),'

where nomes is o properly declored string orroy in the colling function-
-

7.7 POINTER5 AND CHARACTER 5TRIN6

i>

EB. :.

,.ffi**4{s

? {!1s ;-lt

&"

char str[5] = \\good/' i
The complier outomotically insert the null

chorocter ' \0'ot the end of the strrng. C

supports an alternotive method to creotes string

using pointer voriobles of type chor.

Exomple
char *str = ,rgfood,, ;
This creotes o string for the literal and then

stores it oddress in the pointer voriqble str.

str

The pointer str noui points to fhe first charocter of the string "good"

Note thot str is o pointer, not o sf ring.

I
)

Declores no e of three pointers to chorocters, each pointer pointing to o

particulor e

name[0] + NorrZdand
namelll .+Aust'a[a
name[2] + Ittdb

This declaration allocates only 28 bytes, sufficient to hold all tle characters as shown

7 gPoss by Volue ,/ersus Poss Poinf ers
The techniqw used to poss dotq from one function to onother is laprn os parameter

Wirg. Porometer pcssirg con be done in two woys.
::ss :r voiue (oiso .,.: wn cs coll by v'olra)

)

2. The function prototype must show thot the orgument is o string. For the obove

function def inition, the prototype can be written os

i

void displa (char strl l);

d

tI ne a6

!o, aA U t

n d t a \oI

a

u .....::.--' ^- -:::r loi Pr,.e Ri

h

t:

hFr
:-

:>

ARRAY
Chor *name[3] : i

Zealand" ,

io" ,

E

L,
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. Poss by Pointers (olso known as coll by pointers)
rn poss by volue, volues of octuol porometers ore copied to the voriobles in the porometer
list of the colled function. The colled functionworks on the copy ond not on the originol
volues of the octuol porometers. This ensures thot the originol doto in the colled fu,ction
connot be changes occidentolly.

I
(

(

(

(

(

(

(

(

(

(

(

(

t
(

(

(

t

t

\

t
(

t
i
a\

\

i
t
I

t

strcpy (name2, namel) .-

printf("\n name2 : ?

if ( strcmp (namel_
printf (,'\nNamel

strcat (name1 , str3) ,.

printf (', \n %s,' , namel) ,.

word

sametr) ;

printf ('t \ :tt) ;
gets (

s trcpy (word2 );
trrev(word2):

f ( strcurp (word1 ,word2) 0)
*0,, Printf
el.se

plintf
tch ( ) ,'ret

outpg!: -
Enter narne : vinayak
vinayak
Length of string = 7
.. a::,e2 : vinayak
l'---.=1 & Na:ne2 are seme
v:r-=::kTHANE
Errte: a ;: rC : nadam

( " \nYour word is a palindrome,') ;

("Yo'r:r word is not a palindrome'r),.
urn (0) ; l

ter

Notes prepa:;- i' :',j-:: \ I -i i-): --- i-J-: r: i,:

fn poss by pointers (also known os poss by oddress), the memory oddres-<es of the
voriobles rother thon the copies of volues are sent to the col led function. fn this case, the
colled function directly works on the doto in the colling function ond the
ore ovoiloble in the colling function for its use.
Poss by pointers method is often used when monipulotion orroys ond strings. is
olsc used when we require multiple volues fo be returned by the colled

C7-P2:-
#include(stdio. h)
#include(string. h)
int maj-n ( )

i char name1 L25l ,name2 lZSl ,
str3 [ ] ="THANE'r,word1 [10],word2 I10l ;int Ien;

clrscrO;
printf (',Errter narne

g:ets (narnel) ,.

puts (name1) 
,-

: tt);

li

1en = strlen (name1) ,.

printf ("\nlength of string

,name2
&

0



Your word is a palindrome
4

N0'

ts the string, and put it into the
waycharacter array. The prog:ram should modify the stri-ngr in such a

that first letter of word will be printed in capital letters.

accepprogram thatC7-P3: -Write a

C7-P4: - WAP that reads a number from the user where the user enters a
comma in the input. Then print number without a comma.
C7-P5:- WAP that reads a word and print whether it is palindrome or
not.
C7-P5:-WAP to remove extra blank spaces

C7-P7:- WAP that accepts a string made up of words and
should xeverse the order of words. l

Input:- He1lo world Output:- Hello_ world

aryasffiq$ lp.$f
%#

to calculate length of string 'wi

to copy one string to another wi

tC7-P8: -WAP
function.
C7-P9:- WAP
function

:, using.. 'library

C7-P10: -WAP to concatenate one stringr to another
functiorr.

libraryt

,C7-P11:- WAP to arrange strings in alphabeticai order.

Praetice
that can be used to

should take three
s to delete and the

s be deleted.

C7-PL2:- Write a C funetion ca].led
deJ.ete characters from a string
arguments. The stringr name, the n

C7-P13:- WAP to accept a
number of lines and number o

start sition in the s

C7-P1,1: - This program
before allowing the
the user narne and then

to

not be di , instead

ho'.r user authentication is
secured resources. It asks

made
for

willThe password that you enter
t \*,is replaced

iT.E SEM-II STRUC'I URED PROGRAMMING APPROACH

@

@

anci count number of words,
in it.

a)
o I L 3u<

-1

EI-:>
i>
:-=FT-h
I --.-'

F.r
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i-=

E
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F
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CHB STRUCTURES AND UNION5
Csupports o constructed doto type known os structures, o mechonism for pocki ng doto ofdifferent types. A structure is conveni ent tool for handling a group of logicolly reloteddolo items. The concept of o structure is onologous to thot of o'record, in many otherlonguoges. More exonrples of such struc tures are
Tirne

Dote
Book

City
Address
Tnventory

seconds, rninutes, hours
doy, month,yeer

oufhor. title, price, year
nome, counfry, populotion
nome, door-numb er, street, city
item, stock, volue

8
Structures helps to organize complex doto in o rnore

1 A
e cen define o structure to hold this informotion qs follows :struct book bank

char
char
int
float

title l2OJ ;
authort15l;
Pagres.'
price;

]
The- keyword struct declores o str t ol doto fielcls, n<rmelytitle, outhor, pages,ond price.
Eoch mernber moy belong to o

e cture elements or members
diff book_bonk is the norne of thestructure and is colled os th name may be used subseq,_rently to

thot the obove definition hss not
declare vorioble thot hcve ote
declare ony
inf orrnotion.

voriobles. It simpli formot colle.d tenrplate to represent

1. The ternplot terminoted wi semicolon2. While the ent
independently

finition is considereo,os o stotement, eech hefiber is declored

3. The tog
nome ond type in o seporote stotement inside the templote.

h onk con be used to declare structure vqricbtes of its

Arrays Vs Strucfures
e ond structures ore clossifiecl os structured doto

enable us to qccess ond monipulote doto i

types os they provide

di in o nurnb'er of woys.
n o relotively easy monner.

cmoy is c collection of reloted doto elements of some type. Structure conelemenfs of diff erent types
2

3
' An orroy is derivec dato type whereas o structur e is o progrCIrnm er-cefined ono-' Any orroy behaves like o buiit- in doto type. Allwehaveto do is to declo reenArroy vorioble ond use ii But in the cose af o structur e, f irst we have to design

lljr,".,ore 
o doto strucrure bef ore the voricbres of thot type are decrared c.c

Notes prepared r. 1-j rrll-l_r4lr,rl:rl

{
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8.2 DECLARING 5TRUCTURE VARIABLE5
After defining o strucfure formot we con declare voriables of thot type. A

structure vorioble declorotion is similar to the declorotion of vorioble of ony other doto

types.
struct book bank

{
char
char
int
float

title [20
author [1

PalJes /'

price;

1;
5l;

/ecuwtk,[, rrc i n t''-a-'--r[)

t; E'x
1..; no eele,t
Ls.^.r",6"i.J 

/61*h,/'y1t 
I ;1. i ut,

Struct book*bonk bookl , boak?, book3; 1l-u ^ va',,;abla ry9fL,,Lt:- L

The declorotion
struct book bank

{
char title [241 ;
char author[15];

..,i int pages;
flat price. ...-l

) book1, book2, book3;
is volid. The use of tag nome is optional he.re. For exom

Struct
{ .......

) book1, book2,
declare book1, booKZ, ond book3 os r ing t'nree books. but
does not include o tog nome.

We cqn

the members t
nd ossign to the member of structureT a number of woys

lves ore not les. They should be linked to the structure
voriobles in order ke them meoningful members. For exomple,the word title, hos no

meoning where os t 'iiile of book3' hos o meoning. The link betweeno member

ond o vorioble rs ng the member operotor ' . ' which is olso known os 'dot

operotor'o or'. For exomp le,
bo 1

?EP ng the price of bookl ond con be treated like onlr other ordinon

(book title / \BjA,SIC C") ;
st (book 1.author, " Prof. Manjrekar")

1. page 250
ok1. price = 120.50;

8.4 STRUCTURE rNrrrAtJZATrON
Like ony other doto type, q structure vorioble can be initialized of corrgrile lim

maiu ( )
{struct st_record

[int reight ;
f1oat height ;

l;

L

I

I

:-=rH\

a.F
F-'
:-:>
:-s
F-'
:-

:-

:-F
:-.I-
:-

EL
:vFf=rl-
:U

I-*

E

I

6
-l

v
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struet
struct

STRLTCTURET)

st_record. s tudentl i 50, l_80. 75lst_record student2 i53, 170. 60]

APPROACH

he f ollowing

by commos ond

)

:::"':T 
rnerhod is to inirio rize astructure voriobre ourside rhe function os shown

Note thot the cornpils_
elernents :

1, The keyword struct

st_record

tirne initiolizotion of o structure vori

struct
{

int weight ;
- float height ;) studentl
main() =t60'180'751;
{

.:::""t 
st record srudenr2 = {53, L70.6

)

2. The structure tog nome.
3. The nane of vorioble to be declared.4. The ossignrn ent operqtor
5. A set of vo lue f or the members theenclosed in brqces.
6. A terminating semicolon

le,

8

Two
voriobles. ff

variobles of the

stotements ore

However, the

: lpressions ond operato rs.

type can be copied the some woy os orciinorythe some structure , then the f ollowing
personZ to

,:_. p€rsoD1 = person2 ;person2 = personl 
,-

os
Personl person2
personl ! = person2t oes. not permit ony logicol operotions on structure voriobles. Inthen, we moy do so by com poring mernbers individuolty.

s pointed out earlier, the individucl members ore identified using the memb eroperotor, the dot A menber with the dot operotor o long lvith its structure voriable:z treated like ony other vorioble nome ond theref

I

i
A\

\

i
t

I

:

8

ore cen be nronipuloted using(studentl. nurnber *.= 1L 1).:udentl 
. marks + = l_0.00

<---:-_
! _--=.- t2.marks * = 0.5

Srlm = studentl marks + student2. marks ;

Notes prepared I. .- t_-r.:.r L\Jl' 9664338174/ J
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F.E SEM-II

The following statements are valid
studentl.number* *;
**studentl . number;

8.8 ARRAY5 WITHIN SIB RES

C permits the use of orroys os structure memb

orroys of type int or f loat.
struct marks
{int number ;

float subject t3l
)student 121 ;

Here, the member

subject[2]. These elements con

ngle or multi dimensionol

t element s,subject [0], sublect[1 ] and

using oppropriote subscripts. For exomple,

student [0].sub.iect 1

.subject 2

.subiect 3

student [1].subject 1

.subiect 2

.subiecl 3

student [2].subj?ct 1

.subject 2

.subject 3

45

The anay studett inside memory

-
U

>

e

-
U

c

the nome

5

I

would ref er to the

5
5r

is rn

.ary
n

deP nt
D S

{ int

n

ss;
house_reat ;
city;

s ttll .subject 121 ;
obtoined in the third subject by the sacond student

'r%.w

5
Structure meons nesting of structures, Nesti ng of structures

int
int

)al].otrance ;
)eq>loyee ,'

The solory structure contoins o member nomed ollorance which itself is o

three members. The members contained in the inner structure nomely de

house-rent, ond city con bereferred to os :

I

,U

!

-----a<

struct marks
{

int subjectl
int subject2
int subjeet3

t;
intrnain ( )

This decloreS the student os on orroy of three elements

student[0], student[1], ond student[2]
An orroy of structures is stored inside the merg.,g.ry

in the some woy os o multi-dimensionol orroy. The

.)

{ t45,58, 81},=
Itt

sfudent octuoll looks os shown in fi

ARRAYS

t3l
?1)

t
struct

{75 , 53,
)

marks student
691, {57,36,

81 ._,

53

:-= - trYee . al-lowance . dearness

--,r:- - -- ';'1 :.i
t

Pace 9l

I.--

68
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employee. all
employee

8 0
C supports th
rnethod by wh
onother.

owance.house ren
STITUCTURED

re

PROGRAMMING

like

the
ond work on

function is:

APPROACH

os ort

. allowance. city

e possing of structure volu
ich the volues of o structu

es os orguments of functions. fhere are threere can be tronsferred from one function to

t

1. The first nrethod is to

ordinory voriobles.

the function call. The octuol

poss eoch mernber of the structure os on qctuol
orguments ar e then t reat ed independently

orgunent of

2. The second method involves possing of o copy of the entire structure tofunction. Since the function is working on o copy of thestructure rnembers within the funcfion arenot reflected int str(in the colling funct ion).
? The third opprooch employs the concept colled pointers toargurnent. fn this cose, the oddress locotion of thecolled function. The function con occess ndirectly,:,.theit. fhis is sirnilor to the waY or?ays ore possed to fu4. The generol forrnof of sending o copy of o

The colled function tokes the followtng
form:
The colled function must be
its type, oppropriot e ta the

to return.

ign
total marks
of birth.
in des

ing. h)

doto

tst, to contain name, date of bi-rth and
ta for n students
j-ne the structure

ina
t\dob,

elass and sort them
to represent date

total marks

c

x

t
)
s

;,-.1 v"L;tit&zk hhri: 5ll**cltdrr*4 kW-
dd,rnm,

t
narne l25l ;struct dob birthdate,' e-- ^i'L^"@lztlint totaI,.

) st [25] , temp,.
void maino
; rnt i rJ ,tt)

( " Ilow many s

) 't' tir*ttt ;{6<,1q.d (e^,. o*/,s c.&< 1;tU).r.-trl.i.,.f

. lI

:

|.

t

t-

\
e-:-i t'8dt' 

, &n) ;€^- 1(D i j-++)

functi st name{

l
return (express i on) ;

orma

Sort v&Displa na-roes of
nto umber of

name of a

of s

aall s who h d. ve moreplayed

th
r and di hi-s

$
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v

t,

C8-P3: - tructure time to contain hours & minutes. I{Ap to
by creating'variables of structilre time.

.h>
ng.h)

=D /. -.
S time
{in ,min;
) 11, , total ,'

void addj-tion(struct time tl,struct tinne t2) ;

vord main o
{printf ("Enter first time in hour & min : '') ;
scanf ( " &d. Bd" , &T1 . hour, &T1.min) ;printf ("Enter second time in hour & min : ,') 

;

s oanf ( " %d %d" , &T2 . hour , &T2 .min) ;

=eir:ion (Tl ,T2) :

- - ! 
-t- / \

- = 
!!.. \ /

',

t printf ( t'Enter narne of student: ', ) ,.

scanf ( rr%s", &st Ii] .name),.
printf ("birthdate: \n") ;
scanf ('r%d td %d',, &stIi] .birthdate.dd,
&st [i] .birthdate.mm, &st Ii] .birthdat".yy) ;
printf ( " Total marks : \n,') ;
scanf ( 't %dIr , &st Ii] . total) ;

)tV"K

)
for (i.=0 ; i(n-1 ; i++)

for (j=i+1; j<n; j++)
t if (stlil .totaI(sttjl .rotal)

{temP=s11i1 '
sttjl=stlil;
st [i] =temp;

l
)

pri-ntf ("Student result : \n',);
for (i=0; i(n; r+*)
{printf ( "Name: %s\t birthdate: %d%d%d \ttotal: td
stIi] .name,st[i] .birthdate.dd, 

,j:...st Ii] .birthdate.mm, st [i] .birthdate.yy, st'til .

or (i=0;i(n-1;i++)
{ for(j=i+t;j<n;j++)

{ if (strcmp (st [i] . n;une, st I j ] . n
{temP=511i1 '

st I j ] =st [i] ;
stIi]=temp,'

)

)
)

printf("students aI
for (i=0 ; i(n; iaal
{printf ( I'Name: t birthda 8d%d\t Total:%d \n",

I
i

.9.

e\b
((

)

0

6,-\S*t,rh e

ewh Y
(t, ,1*r -
5J (. l,o"

5c+r )
st Ii] . name, st
st[i].birthda
)

tchO;

s \ntt);

te
, st Ii] .birthdate .Ly, st Ii] . total) ;

)

E\rr-

v

{
I
I

I
1

i
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I t1

fn declorotion obove, the rnenber x requires 4 bytes which
some Figure shoes how oll the threevoriobles shore the

To
o floqt vorioble requires 4 bytes of storoge.', we con use the some syntox that we used for structure

C

tn union creafes o storoge locotion that con be used by any one of itsoto Union rnoy be used in oll mernbers
occessing c union nember wh

ploces where a structure is ollowed. The notation forich is nested iriside the structure rernoins the sorne os for
the nested sf ructures.Union nay be initializeci when the voi"ioble is oec lored. But, unirke
JI ructures, it con be initiolized only with o volue of the sorne type os the first merrnber.is 'rolid, but the declarotion

union item abc t100)

This declo res o vor"iob ofeqch with a diff erent doto
due to the foct thot only one
stze.

The
vorioble type
is the largest

em. The union contoins three members
use only one of thern ot q time. This isfor a union varioble, irrespective of its

a ptece storoge thot is large enough to hold the largestint

I

t

I

{
I

!
I

t
i
\

I
;i t

I

,eco*se r#i; ,iinlr,.i -;rJll;J
sI
int.

i....----'-
nn
i

r2)time

rj

nin

1004

Sharing of a xoroge. hcatt$1by unbn members

,r code ;

m

x

i

irnplies

it
tirne.

Un ons Qre o tconcep borrowed fronsf cru tures ond therefore follows the s0rne
o5syntox s ctru tures. However there is rtxoJod nsti tc on tbe tween henr n ter lns of nIstorage.structures each member hos ts sown torageocotion ewh reos oll ihe tnembers oaf unton u5ehet sorne ocot on. Ih rs thot qlth oough

UN ron contoimoy n mony members of dif ferenttypes con hondle oneonfy tnehber ot ounion i tem

Stoiage of 4 bytes

1000 1001 1002

int 
:

float
char

m;
x;

c;

--

(1/_f r-a. IYr r1 r--i-a-l \ | 74i

I

l-- --v --.1

Notes \



F.1] SEi\4-II STRUCTURED PROGRAMMING APPROACH

tY

8.1? STZE OF 5TRUCTURES

We normolly use structures, unions ond orroys to creote voriobles of large sizes.
The octual srze of these voriobles in terms of bytes moy chonge f rom mochine to mochine.
We moy use the unory operotor sizeof to tell us the size of o structure (or ony voriable).
The expre.ssion

sizeof (struct x)
will evoluotethe number of bytes required to hold oll the members of the structure x.

C8-P4: - to store the of a person as his name or
the information choice.number using, union. Ask

#include(stdio. h)
union info
{ char name l2O1 ;

int ID;
l.I.-
void maino
i union info IL;

int choice,'
clrscr ( ) .'

printf ( "Enter choice: \n l-)Name \n
scanf ( Ir %dt' , &choice) ;

switch (choice)
{case 1:printf("Enter your name

scanf ( Ir %str , I1 . name) ;
break,'

case 2:prin
scanf ( " %d

break,'
default : printf

)
if (choice==

tf("Enter your
" , &r1. rD

( "wrong'

information
the user for

li::,>

2)fD no

.ll

il

printf ( "Your
else if (

printf ( "Your
getchO;
)

11.

6.$r. ro) ;

Estt

:8d
)
ll
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F.E SEM-II STRUC'IURED PROGRAN{IV{ ING APPIIOACH

Ch 9. File A&onagement in C
Reol-life problems involve large volumes of doto and in such situotions, the console

oriented T/O operotions pose two major prob!ems.
1 Tt =zcomes cumbersome and time consuming to hondle large volurnes of doto through
tarri'iri:ls
2 Tr'z znitre doto is lost when etther the progrom is terminoted or the computer is
i -rr'zd ort
r- s tr,zref ore necessary to hove a more flexible opprooch where doto con be stor
'.2 xisks ond reod whenever necessory, without destroying the dota. A file rs p the
c st there c aroup of related doto is stored

9.1 AND N6 FILE
Dcto structure of afile is defined os FILE inthe librory of st tion

:e:rnrtions.Therefore, oil files should be declared os type FILE used.
FILE is dzfined doto type.

Following is the generol format f or declar

The f irst stotement declcres the vorioble the doto type FILE".
As stoted earlier, FILE is o The second
stotement open the fi!e nonreC ier to the FILE type pointer
fp. This pointer which cc,ntoins ali the f tle is subsequently used os o

opening this file. The mode does

communicotion I ink betuy een

The second o of
this job. Mode con be one of

r oPen for reoding
W open the r writing

o open the file or odding) dota to it.
Note thot ond mode ore specified os strings. They should be

enclosed in

1. When , a f ile with the specified ncme is crested if the f ile does
ore deleted, if the f ile olreody exists.
is'oppending',the f ile is opened with the current contents sof e. A

the nome is creoted if the f ile cioes not exist.
3. the purpose is'reoding', ond if it exists, then thefile is opened with current

otherwise on error occurs
E'I].E , *P2;
p1 = fopen (,.datar,, "r") :

p2 = fopen (..resu1ts,,, "'*',) ;

Thefile dqto is opered for reroing ond results is opened for writing. In cose, the results
f ile olreody exists, its contents ore deleted ond the file is opened os o new file. If doto
f ile does not exisf , on eri"or wril ::cur.

FILE *fp;

fp = fopen("filename", "mode");

Notes prepared by Prot-. lv{anjrekar 965-,13i 8 17 4 I A22-25410393 ?... l
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F.E SEM-II STRUCTI'RED PROGRAMMING APPROACH

9 .2 CLOSING A FTLE

fclose (file_pointer);

This would close thefileossocioted with the FrLE pointer filelrointer.
FfLE *pr. *pz;
p1 = fopen (\\fNPUTr, ',wrr);
p2 = fopen (\\OUTPUTT/ r\rrr),-

fclose (p1) ;
fclose (p2) ;

This progrom opens two files ond closes them after oll operotions on them e
once o file is closed, its file pointer con be reused for onother fi

9.3 r /OUTPUT TTON5 ON FILEs
The getc ond putc Functions

putc (c, fp1);
writes the chorocter contqined in the chorocter voriflble c cioted with FILE
pointer fp1.

c = g'etc (fp2) ;
woulci reod o chorocter from the file whose file

a

t
The file pointer moves by one chorocter perotion of getc or putc.

The getc wili return on end-of-file t f ile hos been reoched
The-ref ore, the reoding should be rs encoun Iered.

Writes o progrom to reod doto he write it to o f ile colled INPUT,
agoin reod the some doto disploy it on the screen.

The getw ond putwFuctions
The getwond unctions. They ore similor to getcond
putcfunctions ond to reod write integer volues

Pu Lw(integer, fp) ;
tw ffip) ;

The fprintf
fprintf (fp, "control string", list);

filepo ossocioted with o file that has been opened for,writing.The
ns output specifications for the items in 't'he lrst. rhe listmoy include

co ond strings. Exomple:
nome vorioble of type chor ond oge is on int vor"iable

fscanf(fp, "control string", Iit

This stqtement would couse the reoding of the items in the list from thefilespecrf iei c;,
f p, cccording to the specificotions contoined in the confrol sfring. Exomple:

fsconf (f?, ""Ls "/d" , itern, &guontity) :

!ike sconf, fsconfolso returns the number of items thot are successfuliv recd. Whenthe
end of thefile is reocheci, it returns the volue EOF.

. :;s r:eparc-d br Prof. N{anirekar 966+j_1S 1"-+ 022-25410393 Paoe 97
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C9-P1:- WAP to occept o set of
stop('.') ond store it in o text file.
# include(stdio. h)

rom user until the user presses fuil
hefile ond disploy the contents of thefile

chorocters f
Reod fronr t

void mai_n ( )

{FrLE *fp;
char c=' , ;

clrscr O ;
fP=fopen ( " test. txtrr, rtw,, ),.printf("write data in the souree file and press the ful1 stop(.):\n");
while (1)
ic=getche O ;
if (c=-'. '1
{fputc (c, fp) ;
break;
)

else
fputc (c, fp) ;

)
fclose (fp) ;
printf ( " \nyour source file: \n" ) ,.fP=fopen ( " test. txtri , ,rr,,) ,.

while ( ! feof (fp) )
{printf ( r'%c'r 

, getc (fp) } ;
)

fclose (fp) ;
getchO;
)

C9-P?t- WAP to count
# include(stdio.h)
void maino
{ FrLE *fp, *fp1 

,-

the num ?a inatextfile

int n=0,.
char c=t I

clrscrO;
printf (tr L ntt ) ;
fp=fopen ( "
while ( !

nJc (o) '

;i

)

\

(

(

(

(

I
i
(

C

c

t
c

I

!
i

:

{p
)

fp));

_E rrtest. txtil r ,rtrr )
( tc (fpl-) !=EOF)

);
1,r1..

open"(
r.=€aa

t
l

printf ( r'\nNumber of char. in file
fclose (fpL) ;
getch O ;
)

td \n,'rn) ,-

t9 -P3 | - W AP to occept tlie nome ond roll num_b-q:r of o students ond store it in o text
'taod the stored dofo ond disploy the some from the file. rt shoulci be menu cr;ver

F' tnol'con hove multiple entries. The pravious dato should be retained end re,,,
' dc;c::- a? t:,!,

F.E SEM-II STR-UCTURED PROGRAtvf i\,f ING AppRO \ i :i

ended in tire f ile. All the entries canbe

9664 333174 I 022-2544CI393
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# inctude(stdio.h)
void maino
{FILE *fP;
char namel2O);
int ro11, choice=O;

clrser O ;
while (choice ! =3)
{ printf ("1.New Entry\n2.Display all entries\n3.nxit\nEnter your

choice : ") ;
scanf ( r' %dr' , &choice) ;

switch (choice)
t case 1:

fp=fopen (" Student. txtt', "a" ) ;
printf("Enter name and ro11 number
scanf ('r%s %d't rname, &ro11) ;

fprintf (fP, "%s 8d",name,roIl) ;

fclose (fp) ;
break;
case 2:

fp=f oPen ( I'Student. txt" r " r" ) ;
pri-ntf ( "Name\tRo11 no. \n" ) ;

while ( ! feof (fP) )

{
f scanf (fp, "Bs %dt' ,name, &rol1) ;

printf ( " %s\t%d\n", name, ro11) ;

)
fc].ose (fp) ;

break;
case 3: break;
default: Printf(
)

)'
getch O ;
)

I vi\
trl----\t\,hi\
i-s

h
--3
:-

of the student:");

.. ti.

Dt') ,'t'Invali Choice\r

i;-

tfl uL Kut

C9-P4;- WAP t
cose ond vicevet
# include(stdio.
# include(
void main(

*

prin
'get (rf

text from o file Io other oftr.r converting lower cose to uPper

oth,g'{" chorocters os it is
"++.

d{s,r.d* {

1e 1201 ;

o
tf ('tEn r name of source fiIe\n");

s i1e) ;
Enter nErme of target file\n" ) ;
ile) ;

source=f open ( sf ile , t'rtt ) ;
target=fopen (tfile, "w" ) ;
while ( (c=fgetc (source) ) !=EOF)

t
if (isupper (c) )

c=tolower (c) ;

else

{FILE
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SouIce=fopen (sf i1e ,,, t,, J ;

";ili: I ;::::til::"iia"' ,=o* rhe souRCE file : \n,,) ;
{printf ( "?c", getc (source) ),.)

felose (source) 
,.

t1relt=fopen ( tfile , ,,r,,) ;printf ("\nDisplaying a*i" from the TARGET file:\n,,while ( ! feof (target) ){printf ( "?c", gretc (target) ) ;
)

c=tou
fputc (c, ta

PPer (c) ,'

rget) 
,-

)
fclose (source) ;fclose (target) ;

fclose (target) 
,-getch O ;

)

r

I


