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sed with the number 1. b"wf.‘

gasitis usually confu
onstants and double quotes for string constants

ger. Itis therefore possible to perform arithmetic
Operati
Ong,

use
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ble to all the functions in the program

A variable defined before the main function is availa
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ing the preprocessor comma
nd #d
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th the qualifier const at the time of injtjg; ,
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Program

#define ‘ N
10
. /* SYMBOLIC CONSTANT */

main()
;o
int  count s
float sy gl *:DE '
sum m: ;Verage. number ; ;* VAE;.QS{\TION OF */
s ; ; l : ] 3 ES */
~/* INITIALIZATION ;/

count - =
=0 o
while ; ‘
"hile( caunt < ) - /* OF VARIABLES */

. _Scanf(u%f‘.."'&ngmh : :
pr) .
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sum = sSu 1 be A
um m + num Y M
CQ | = ¥ + :

}
average = sum/N -
Printf ("N = sq s,
("N = %d Sum = f"
sf", N, sum);

pPrin n
t f( A\'el‘aqe = f,.f" ;
J <] s d\'erage);

Output

~ :—' A
(=1}
~J

I
p

o
<

< 0O N N
- .
(8]

=210 Sum = 38.799999 Average = 3.880

Fig. 2.11 Average of N numbers

and therefore it can take both integer and real
gned the value of 10 using the #define statement,
eir sum using the while loop. The variable
it becomes 11, the while loop is exited and

The variable number is declared as float
numbers. Since the symbolic constant N is assi
the program accepts ten values and calculates th
count counts the number of values and as soon as
then the average is calculated.

Notice that the actual value of sum is 38.8 butthe val

value that is displayed is quite dependent on the com
the way the floating point numbers aré internally represen

nversion Problem
g.2.12 converts the given temp

ue displayed is 38.799999. In fact, the actual
puter system. Such an inaccuracy is due to

ted inside the computer.

Temperature CO _
erature in fahrenheit to celsius using

The program presented in Fi
the following conversion formula:

F-32
€218
Program |
édefine F_LOW 0 T y
gdefine F—MAX 250 _ 1% SYMBOLIC CONSTANTS *f
25 2 e e */

gdefine STEP

main()
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Hheit ¢ shrenheil *# STES
)
}
putput
heit Celsius
0.0 wd 7 sd 8
.0 =3.89
0.0 10.00
75.0 23.89
100.0 37.78
125.0 51.67
150.0 65.56
175.0 79.44
200.0 93.33
225.0 107.22

250.0 121.11

Fig. 2.12 Temperature conversion—fahrenheit-celsius

m:h? program prints a conversion table for reading temperature in celsius, given the fahrenheftie:
he minimum and maximurn values and step size are defined as symbolic constants. These val&:

be changed by redefinin s
| oY g the #define statements. An user-defined e name REAL IS
- declate the variables fahrenheit and celsius. daRRet

The formation specificati
cifi .
o put a5 shown. pecilications %5.1f and %7.2 in the second printf statement produces o

| Review Questions




x= (int) (y+0.5):
v+23 5 23 1 and on casting, the result becomes 28, the value that is assigned to

Sxpression, daing cast s not changed.

£H
’i

I}‘n
J 3
(7]

T
s D

‘ Fowe 3 33 9 shows a program using a cast to evaluate the equation

um= ) G )

Fd




Operators and Expressic

sum = sum + 1/(float)n ;
printf("%2d %6.4f\n", n, sum) ;

Qutput

.0000
.5000
<8333
.0833
.2833
.4500
;5929
AL
.8290
10 2.9290

0O ~N O 0 BW N
e TR oo Y oo R 1o WS 3, S KK e S e

Ne
™N

Fig.3.9 Useofa cast
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adratic eqt
b s = 426)

Progre

pqlldnon Th

is known as the
is knov jation has

theequaﬁan.Aqu

rootl = 2a
b - sqrt(o” - 420)
I’Oot 2= 28
. H H H u .
A program to evaluate these roots is given in Fig. 3.11. The program requests the user to INPut th
values of a, b and ¢ and outputs root 1 and root 2.
Program
#include <math.h>
main()
float a, b, ¢, discriminant,
rootl, root2;
printf("Input values of a, b, and c\n");
scanf ("%f %f %f", &a, &b, &c);
discriminant = b*b - 4*a*c ;
if(discriminant < 0)
printf("\n\nROOTS ARE IMAGINARY\n");
else :
{
"
rsz:; g -b + sgrt(discriminant)) /(2 0*a);
b - sqrt(discr . )
_ iminant))/(2.0%a);
ri -0%a);
printf("\n\nRoot1 = %5.2f\n\nRoot2 = =5 2\
} rootl,root2 ); ‘ :
}
Output
Input valye
S of
? 4 -]6 a b! and C
Root] = 2.00
Re g
I‘)Otz . _4.00
npr Vahjec .
123 Ofa’ hi andc

ROOTS

oL D8 evaly the
0 at e di
OUlputs an appropn‘acnjt'eIn > oh cas sctr\im'" Nt If the gj o
7 message. S, oots g SCriminant is- less than zero, its sa! rogmﬂl

fe sal
d to be imaginary numbers and th®



‘ A program to evaluate the power series.

e"—1+x+X2+X2+ +Xn 0
-1 RO TR M e <y <
TREY it 1

is given in Fig. 5.6. It uses if......else {0 test the gccuracy-

The e .
"ne power series contains the recurrence relationship of the type

e X
PR (E) forn>1

:‘5“’.5#?‘,%@‘ %‘m i A .
A A T b e I R SRR YA : £
7 R ‘:.w""‘”‘
AR Ve



T,=xforn=1
T,= 1
7., (usually known as previous term) is known, then T,

plymg the previous term by x/n. Then

bymum
er= T, + T, + T, +

......

progranm
Fgdefine ACCURACY 0.0001

main()
int n, count;
float x, term, sum;
printf("Enter value of 244
scanf("%f", &x);
sum = count
100)

- :1;

n term
while (n <=

term * x/n;
sum + term;

term

sum

count = count + 1;

if (term < ACCURACY)
= 999;

else

n + 1;

J

printf("Terms

%d Sum
Sutput v 61 ' '
value of x:0

Terms = 2 Sum = 1.000000
Enter value of x:0.1
Terms = 5 Sym = 1,105171

Enter value of x:0.5
= 7 Sum = 1,648720
value of x:0.75

Terms = 8 Sum = 2.116097
Entgr'vafue_of x:0.99
TEmS < 9 Sum = 2, 691232
._\Enter value of X1 kol
. Te"ms 2 Sum ., 718279

“Enter

=

=

Terms
Entep

-
-

F,.igr 5-5 Illustrarion of if...

Decision Making and Branching

(known as present term) can be easily found

%f\n", count, sum);

else statement



000 is not calculated because Ot INE MISSilY G1ow =rs=

. ssmmPu B The program in Fig. 5.8 selects and prints the largest of the three
E Program 5.4 using nested if....else statements. mbe |

main()

tloat A, B, C;

printf("Enter three values\n");
scanf("%f %f %f", %A, &B, &C);
printf("\nLargest value is ")
if (A>B)

if (A=()
printf("%f\n", A);
else
printf("4f\n", )y
} 7 *
élse
if (C)
priotf ("% f\ny C);
1 : )

. Rise ?

Printf(“sfiny, B):
i '

- Butpyg

‘i 1 SPen Li
t‘i_’ z?’f"‘é ‘(f“u(‘”

431_') 6: H”_j ér'lgw\l‘
%c} 1‘&?

value 15 Bang
alue iy t;;éi:-;:;_ﬁ.(JU()Ui.')U

FIg. 58 Soecr
Selecting the fargest of three numbers




V_ befOret ‘QOp co

h Decision Making and Looping

Yoo

Program o
maing()
int.count, n;
float X, ¥s
printf("Enter the values of x and n : ");
scanf ("%f %d", &, &n);
y = 1.0 |
count = 1; ‘ “/* Initialisation */
/* LOOP BEGINs */
while ( count <= n)  /* Testing f/
{
y = ¥y
count+t; Lot oo/* cIncrementing X/
} | :
/* END OF LOOP */ '*
printf("\nx '=.%f; n = %d; x to power-n = E\n",X,n,y);
; Jias :
utput
Enter the values of x and n : 2.5 4
_ X = 2.500000; n = 4; x to power n = 39.062500
e Enter the values of x and n : 075 4
.. X =0.500000; n = 4; x to power n = 0.062500
e _ Fig. 6.2 Program to compute x to the power n using while loop
By s
10 STATEMENT
|
heh°ps

: Sati “P IS ex
k’ gy Mg oy ECUtEd. Therefore, the body of the loop may

onstruct that ve disc i vious section, makes a test of condition
SR gt i ot be executed at all if the condition is

T P befgr b VeIV first atte . ioht be necessary to execute the body of
Wlakgg p, NG tog | MPt. On some occasions it MIG® b= "= 570 | fthe do statement

IR nawe. - .



¥} Programming in ANSI C

| Program 6.8

The program in Fi
l program.

g. 6.11 illustrates the use of the break statemep -

e

. The for loop is writt
\ |culates their average entor,
The program re ist of positive values and ca e of any set of vg| o
1030‘) ? Hgiz\ialr‘si‘(owg want the program 10 calculate the averag y ues |
values. )

1000, then we must enter a ‘negative’ number aft

o Dutput

At me
Int iy

float x, sum, average;

printf("This program computes the average of a

set of numbers\n");
printf("Enter values one after another\n");

printf("Enter a NEGATIVE number at the end.\n\n");

sum = 0;
for (m =13 m<=1000 ; ++m)
{

scanf("%f", &x);

if (x < 0)

break;

sum += X 3
}
average = sum/(float) (m-1);
printf("\n");

printf("Number of values
printf("Sum

Print{(“Average

it

%d\n", m-1);
= %f\n", sum);

i

\ %f\n", average):
z

his program computes tt
(.’.‘x...‘
taLer valypg one aftey anotheyp
Ertey 4 nre . |
Ertep 4 REGAT 1V number at {he end

¢l 23 24 99 26 27

-1
Number of valyes © 0
Sum ;
W l*»13&.UUUOUU
“Trana
age = 23.”00000

Fig. 6.1 g of break in a program

or the last value in the list, to mark the eng

'€ average of a set of numbers

B8 thay
f iNpyt,




Decision Making ang Looping
itis rea
- value, when . d,l is le.sted 10 see whether itis a positj ‘
| added to the sum; otherwise, the Ioop, terminates, On gy 1oL Ifitis positive, the
; Mwmm“mdﬂwre&ﬂmtuepﬂMQdouL s

NPAT

define LOOP 100
¢define  ACCURACY 0.0001
main{)

int n;

float x, term, 'sum;
printf("Input value of x : ");
scanf ("%f", &x);

sum = 0 ;
for (term = 1, n = 1 ; n <= LOOP ; ++n)
{

sum += term ;
if (term <= ACCURACY)
goto output; /* EXIT FROM THE LOOP */

term *= x
Printf(“\nFINAL VALUE OF N IS NOT SUFFICIENT\n");
Printf("T0 ACHIEVE DESIﬁED ACCURACYAN") ;
goto end;
Output.

PEIRLF("\nEXIT FROM LOOP\N");

PEINEE(“Sum = 4f; No.of terms = %d\n", sum, n);
end-

p
]

/* Null Statément %7




Programming in ANSI C

i it terminates it with an additional null character. Thy
St"ng|

lthe
: - rays, we
Vhen the compiler sees a character ter \0'. When declaring character array must aljg,, One

nent name[10] holds the null che'lrac
ra element space for the null terminator.

Wite a program using a single-subscripted variable to evaluate the folloy,
| rie a

expressions: _
10
2
Total = in
i=1

The values of x1,x2,....are read from the‘ terminal.

‘Program 7.1

Program in Fig. 7.1 uses a one-dimensional array x to read the values and compute the sy Of thei
jquares.

Program
main()

int i Vi,
float x[10], value, total :

o et READING VALUES INTO ARRAY . . . . . . x|
printf("ENTER 10 REAL NUMBERS\n") ;

for( 1 =034 <10 ; 4+ )
{
scanf("%f", &value) A
x[i] = value .

total = 0,0 .

Torl 3= 05 4 dantadieg

total = tota] + x[i] * x[i] ;

/%, P
© o+ - PRINTING OF x[4] VALUES AND TOTAL . . . it

Drintf("\n");

fOr(1n0;1<10;1‘++)

Printf("x[%2d] = %5.2¢\n", i+1, x[i]) 5

\ p”“tf("\ntota] = %.2f\n", total) ;




Arrays B F{

qutput
ENTER 10 REAL NUMBERS
1.1 2.2 3.3 4.4 5.5 6.6 7.7 8.8 9.9 10.10

10

x[1] = 1

o X128l =.2.20
x[3)= 3,30,,
x[ 4] = 4.40
x[ 5] = 5.50
x[ 6] = 6.60
x[ 71,= 7.70
x[ 8] = 8.80
x[ 9] = 9.90
x[10] = 10.10

. .Total = 446.86



—— The program in Fig. 7.8 shows how to multiply the elements of two N x N
| Progr, am 7.7 | N |

e B lideestdia ho
' ‘-#include’<c”onia_.h>
. Void main()




coanaliining in ANSI ¢

int al[10][10],a2[10] [10],¢[10][10],,d.Ksasb3
Clrser():
Printf("Enter the size of the square matrix\n®)3
scanft ("&d"™, Ra):

b=a;

printf{"You have to enter

for{i=0;i<a;ie)
for(j=0;j<b;j++)

) { b ity ,
printf("\nfnter the next element in the lst matrix )3
scanf(*%d",8a1[i][i]);

for{i=0:i<a;i++)
{
for (j=0;j<b;j++)

printf("\n\nEnter the next element in the 2nd matrix=");
scanf("%d",8&a2[i][i1);

{
i

}

printf("\n\nEntered matrices are\n");
for{i=0;i<a;i++)

{ printf("\n");
for(j=0;j<b;j++)

printf(" %d ",al[i]1[j]);

;

printf("\n");

for(i%O;i<a;i++)

PR Coprintf("\n");

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

printf(" 5d ,a2[][j]);

]
printf("\n\nProduct df>the tho.mdtk{ces‘is\h");
for{i=0;i<a;i++)
for(j=0;j<b;j++)
- e[i1L41=0;

ﬁifﬁfor(kﬁo;kﬁa;k++)

LOTORITO R (T PR

the matrix elements in row-wise fuzhion\n"

)



}

fgr(i=0;i<a;1++)

Arrays

printf("\n");
for(3=0;3<bsi+t)
printf(" %d ", c[i1[i1);

1
]
getch();
}
¥

gutput

Z

Enter the size of the square matrix

You have to enter the matrix elements in row-wise fashion

Enter the next
Enter the next
Enter the next
Enter the next
Enter the next
Enter the next
Enter the next
Enter the next

element
element
element
element
element
element
element
element

Entered matrices are

10
2.3
4 5
0 2

in the 1st matrix=1
in the 1st matrix=0
in the 1st matrix=2
in the 1st matrix=3
in the 2nd matrix=4
in the 2nd matrix=b
in the 2nd matrix=0
in the 2nd matrix=2

‘Product of the two matrices is

4
8516

Fig. 7.8 Program for N x N matrix multiplication

B

- ri~ 7 a chnws how to find the transpose of a matrix.



