Control structure C, C++, C#, and Java
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Flow control statements
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B Relational operators

® Equality operators : }
® | ogical operators " if (dway)
= ddsmrunu if-else, switch, while, do-while, for, break, Adal;
continue else
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if (positive)

zplus = zplus + 1;

if (x>y)
max = X;
else

max = y;

printf("Maximum value is %d\n", maX},

if (x>0 && x < 100)
printf ("Valid in
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put ..\n");

print "Maximum value is ", max
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int a=1, b=2, c=3;
double x=055 y=77;
Uwsy UNSULALINANN AVADIUNPU
a<b-c a<(b-c) 0

Relational operators

P untsiSeuliieu
® Binary operator .
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printf("True value in C is %d\n", 1 < 10);

/* 1is generated.”*/

printf("False value in C is %d\n", 'A' >='a");
/%10 isigeneratedd
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Relational operators

-a+5*b>=c+1 ((ka) +(5*b)>=(c+1) 1
(x-y)<=(b-c)-1) 1
(x+0)+7)<(y/o0) 0
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X-y<=b-c-1

X+Cc+7<y/c
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Relational operators(cont.)
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Equality operators

" gaantiunsiusguiisuanuiniisy
® Binary operator
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" 9819
printf("True value in C is %d\n", ’A’ |='a’); /*1 is generated*/
printf("False value in C is %d\n", 1 == 1.0); /*0 is generated.*/

Zero | 1
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Equality operators
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int a=1, b=2, c=3;

—
UNPL UNPUAYILLNN ATADAUNPL

== b == 0
al=c cl=a 1
a+b+c==-2%c  ((a+b)+c) == ((-2)* (-¢)) 1
c+=b!=c/b c = (c+(b != (¢/b))) 4
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Logical operators
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Logical operators(cont.)
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Nnonzero 2zero (0] 1
Zero nongero 1
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x>=588 x<=8 alb
ans ==y’ ll ok 0.8 && (3*x+7)
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Logical operators(cont.)
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Logical operators

Print double new line Print C

C1=Ctrl D
il Ctrl_D #e

VAo o C4
ANaUany

'a'<=C&& C<="7

C == NewLine
Taolimstlszmeanefidadnyal

Stop

CS112 Structured Programming

w)

gﬁsﬂssgmd’quﬂsuasﬁmumﬁhﬁuﬁu

int a=1, b=2, c=3;

float x=0.0, y =2.5;
I(a-b) + 1 ('(a-b)) + 1 1
X||a&&kb-2 X || (a&& (b -2)) 0
a<b && ly (a<b) && (ly) 0
a="A"&& (c=!b) (a ="A") && (c=('b)) 0
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AMNTIgA (max)

L@V 3 F7u7U (a, b, ¢)
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Print "Enter integer\na =
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Print "The maximum is ", max
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int a, b ¢, max;

printf("Enter integer \na = ");
scanf("%d", &a);

printf("b =");

scanf("%d", &b);
printf("c=");

scanf("%d", &c);

21
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#include <stdio.h>
void main() {

AIRENY @)

int a, b, ¢, max;
printf("Enter integer \na = ");
scanf("%d", &a);

printf("b = "),

scanf("%d", &b);

printf("c = ");

scanf("%d", &c);

if (a > b)
max = a;
else
max = b;
if (max < ¢)
max = C;
printf("The maximum is %d", max);
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if (a > b)
max = a;

wmax=a . gse

1A

W39 ‘

Print "The maximum is ", max

printf("The maximum is %d",
St max);
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max = b;

!

if (max < ¢)
max = ¢;

nested if statement

/" Another kind of nested if statement.*/
#define TRUE 1

printf("Enter the time as HH : MM ");
scanf("%d : %d", &hour, &minute);
if (hour > 23)
printf("Hour is too large.\n");
else if (hour < 0)
printf("Hour is too small\n");
else if (minute > 59)
printf("Minute is too large.\n");
else if (minute < 0)
printf("Minute is too small\n");
else
inputok = TRUE;
/* inputok is a boolean variable which would be tested elsewhere in the program. *

* Note that no more than one message will be displayed *f
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while statements

[l
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= { o a o g’ 1A [~ Aa
T grdsnvinlmnanisving lwsaenowlaiduase

= while (Bwai)

R e

ANY;

= while (3Wa) {

AN§I1; ANFI2;

} URaAVDIFNFI
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finclude <stdio.h>

define ControlD 4 FIAIBEN e)

CEEDGR

Print double new line

Print C

WalIELRTPRYvE, rﬂ,u'w‘.:G@;\"‘)' C W_)

= #define NEWLINE \n'
void main () {
char c;
/* get characters, stop at end of file */
scanf("%c", &c);
while (c '= ControlD) {
if ('a' <=c&&c<="7)
C += 'A' - 'a'; /*Capitalize a lowercase character */
else
if (¢ == NEWLINE)
printf("%c%c", NEWLINE, NEWLINE);
/*write two newline character to double line space */
printf("%c", c);
scanf("%c", &c);
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RIBLS (RB)

| iInclude <stdio.h>
~void main () {
int  digits = 0, number;

printf("Enter any integer number : ");
scanf("%d", &number);
while (number > 0) {
number /= 10;
digits += 1;
by
printf("No. of digits of your input is %d\n", digits);
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do - while statements

6 o 4 o Y a o & v A o [ a
ﬂ'lﬂ\‘l‘ﬂ'ﬂ"ﬂ'ﬁLﬂﬂﬂ']?ﬂ"lﬁ']ﬂ"ll\?ﬂ%1‘1|ﬂ\?ﬂ\‘iLﬂ%‘ﬂi\?
® do

ANF;

while (BWait);

B do{
AN§I1; ANFI2;
..Adan;

} while (Bwas);
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oid main () {
int  digits = 0, number;
char ans;

do {
printf("Enter any integer number : ");
scanf("%d", &number);
while (number > 0) {
number /= 10;
digits +=1;

printf("No. of digits of your input is %d\n", digits);
printf("Do you want to continue (y/Y)? ");

}}whlle ( scanf(A"°/o[yY]", &ans) B .




for statements

drdeitsinlThfantsvindnansrusuIysey

® for (initialization;condition;update)

statement; ED) {statements}

initialization

condition

Statement
or
{statements}

- T w
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" A nested for-loop to print a pyramid of asterisks */
for (row = 1; row<=height; row++) {
i - /* Draw space on left of pyramid */
; for (col=1; col<=height; col++)
putchar(' );
/* Draw body of pyramid */
for (col = 1; col<=row; col++)
putchar('*");

putchar(\n");

}
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int  digits, number;

for(digits = 0; number > 0; digits += 1)
number /= 10;

for (digits=0; number>0; number /= 10, digits+=1);

digits = 0;

for (; number > 0; ) {
number /= 10;
digits += 1;
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for (i=1; n 1= 1; i += 1) {
n=M%2==07?n/2:
if (i % 6 ==0)
printf("\n");

3*n+1;

printf("%d ", n);

¥
printf("No. of hailstones generated : %d\n", i);
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break staternent

" pavesAdwilivgs S1AUn1TIUmNTURaUYY
Tassafeniaeantiunised s vaszuy wadluvindemnds
Taseaienaganly
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nlaseairegy
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continue staternent
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" for
" do-while
"while
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“double x;
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while (1) { /* infinite loop*/
scanf("%If", &x);
if (x < 0.0)
break; [* exit loop if x is negative */
printf("%f\n", sqrt(x));
¥
[*break jumps to here */
printf("Loop is terminated by negative input\a\a");

38
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“double x;
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while (1) {
scanf("%If", &x);
if (x < 0.0)
continue; [* disregard a negative value*|
printf("%f\n", sqrt(x));
[*continue transfers control to begin next iteration */

¥

printf("Loop is terminated by negative input\a\a");
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switch statement

WuArdaiadann159191uauAI v waLnile
Tunsainniadanuinnin 2 19
" sduuu

switch (expression ) {

case integer-const-1 : statement-1;

break;
case integer-const-2 : statement-2;

break;
case integer-const-n : statement-n;

break;

default : statement;

}
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char choice;

scanf("%c", &choice);

switch (choice) {
case '1' : printf("You get 1\n");
case '2' : printf("You get 2\n");
break;
default : printf("You get neither 1 nor 2\n");
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d main(){
; int n;
while (scanf("%[0123]", &n)) {
switch (n -="0")
case 0 : printf("l get 0.\n");
break; /*jump to statement after block of switch*/
case 1 : printf("l get 1.\n");
continue;/*return to start of loop to get new value*/
default : printf("l get more than 1.\n");
if (n==2){
pritnf("l get 2.\n"); break;

else {
pritnf("l get 3.\n"); fflush(stdin); continue;

printf("Statement after if...\n");
} I*end of switch*/
printf("Statement after switch...\n"); fflush(stdin);
} I*end of while*/
printf("It\'sthe last statement.\a\a");
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83 <Enter>
+ <Enter>
0.5 <Enter>
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AIBLUI(AB)

¥ 3wz
- v gdy °
NAANSVIABINIT NANTIATUIUATUTEY (result)

k74 o ¥ o a o
. ma;;!au'llﬂn LYIIUIUIN 2 1UIU (operandl LLae
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uaz AALHUNTS (operator)
M9usansali (ans)
® 35Uszuna
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v o 1 = I
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float operand1, operand2, result;
char operator, ans;

printf("*****Calculator simulation*****\n");
do {
fflush(stdin); scanf("%f", &operand1);
fflush(stdin); scanf("%c", &operator);
fflush(stdin); scanf("%f", &operand?2);
switch (operator) {
case 't': result = operand1 + operand2; break;
case '-' :result = operand1 - operand2; break;
case ™' :result = operand1 * operand2; break;
case /' : result = operand1 / operand2; break;
default : printf("Invalid operator"); result = 0.0;
} I*end of switch*/
printf("%f %c %f = %f\n", operand1, operator, operand2, result);
printf("Do you want to continue or not(Y/N)? ");
fflush(stdin); scanf("%c", &ans);
} while (ans =="Y"|| ans =="y");
} /* end of main */
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Special Operators
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Increment and decrement operators

Conditional Operator
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Conditional operators

sduuy
u
exprl ? expr2: expr3;

= ANNNRANY

2a3finnl exprt Tallgatt ]

scanf ("$[01]", &i) ? printf("Valid input") : printf("Invalid input") ;

48
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~ #include <stdio.h>

void main( ) {
int a, b, ¢, max;
printf("Enter integer \na = ");
scanf("%d", &a);

printf("b = ");
scanf("%d", &b);
printf("c = ");

scanf("%d", &c);

max = (a>b)?a:b;

(max < c) ? max=c:;
printf("The maximum is %d", max);

}
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Print "The maximum is ", max

50
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Increment & decrement operators

= (¥l & Rudaul A duiasin Integral types 113t
" psulaswnilasanzasdautlstiuias 1 viae
" 4+ (Increment) ANANY29AIULTIH 1 ibag

En=n+1; Hn+=1; B n++; B ++n;
B __ (Decrement) anA1289I@2uLl5a9 1 it

En=n-1; En-=1; H n--; H --n;
® postfix operator @T'mhLﬁumsﬁﬂaﬁ’@ﬁagnﬁﬁﬁmms
® Prefix operator é'hoi’"nLﬁ%ﬂﬁﬁ'ﬂﬂ%’%jﬂ_’]ﬁ'zgnﬁﬂL?mms
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aFnLDunng aauaiuns
() ++(postfix) —(postix) Freluan
 +(unary) -(unary) ! sizeof ++(prefix) ~(prefix) anludne
e/ % Frelian
T e Freluvan
< <= > >= Freluvan
Bl Freluun
&& Freluvan
[ gl
= 4= = *= /= %= ¥ lude
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it oa=l,  b=2, =3, d=4

I UNAU UNAUELNELLENN ANURAIUNAU
++a*b-c-- ((++a) * b) — (c--) 1
7--b*d++ 7 = ((-b) * (d++)) 15
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/* Demonstrate prefix and postfix increment operator */
#include <stdio.h>
void main() {
int x, post=1, pre=1;
X = post++;
printf("x = %d\tpost = %d\n", X, post);
X = ++pre;
printf ("x = %d\tpre = %d\n", x, pre);
iaﬁws’mnms run Tlsunsuiida
x=1 post = 2
X=2 pre =2
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Arithmetic operators
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int  digits, number;
for(digits = 0; number > 0; digits += 1)
number /= 10;

for (digits=0; number>0; number /= 10, digits++);

for (digits=0; number>0; digits++)
number /= 10;
for (digits=0; number>0; number /= 10, ++digits);
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ALYl wardwaununielasening ADA fiu Richie (mau 2 AW)
TmemLauymaawuuae‘l:umufmanmaﬁaummjaﬂi Tneiidanvun
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2.1 lviiveu Wumvsuawinlifineswiune Tanue1dlaifiu 4 wan
2.2 lasiunaunld udazassidoudawniela dasduussiialnd
2.3 LAATATINNIY

mnmﬂnn"lml,aﬂwaﬂ'rm "Congratulation, you guess right."
WiElSJLﬂENUUEJ’I'J‘]

wAMERAlEUBN "Sorry, try again..." ua25un1snelusl
2.4 asamelaliiiu 5 A9
2.5 AUNULAALASY Ta1NAUaNAS A I19Za U L3
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