ITERATION STATEMENTS - INTRODUCTION

[1 Iteration allows a group of instructions to be repeated a certain number
of times without having to rewrite each instruction

While (expression) ¢

FALSE TRUE

> statement]

\ 4

statement2

While Statement - Flow of Control
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ITERATION ~ WHILE

[1 Repeatedly execute a statement sequence while some condition is
true

[1 While Loop Format
while (control-expr)
statement

This means while the control-expr evaluates to true (non-zero) the
statement will be repeatedly executed

. Thegaenent may be aconpound gaenert and must causethe vd ue o
the contrd-expr to changetofdse (zao inader totem naethel oop

. If the contrd-expr never beconestruethel oopwll not be ertered

. Ifthecontrd-expr does na changetofdsetheloop wll never te nmnate
(wll go onforever)
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AN EXAMPLE OF ITERATION USING WHILE

# nd ude 4 cstreamh>
vad nan()
{
It courter =1 /[ loop cortrd variade
while(counter <10) {
Il adementsexecuedinl oop
cou << “inloop wth courter as*;
Cou << coune <<end;
Il increment cortrd variade
court er++ }
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DANGEROUS EXAMPLE OF WHILE ITERATION

# nd ude 4 ostreamh>
vad nan()
{
It courter =1 /[ loop cortrd variade
whil e (counter++ < 10)
Il adementsexecuedinl oop
cou << “courteris” <<coune <<end;

}
I/l renenber to add braces {} if noresaerent ae addedtotheloop
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ITERATION ~ DO-WHILE LOOP

[1 A do-while loop is similar to a while loop except that the loop test
comes after the loop body

[1 do-while Loop Format:
do
statement

while (control-expr)

The body of a do loop is executed at least once
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EXAMPLE OF A DO-WHILE LOOP

#include <iostream.h>

int main()
{
int counter = 1;
do {
/[ statements executed in loop
cout << “counter is “ << counter << endl;
/[ increment loop counter
counter++;
}

while (counter < 10);

}
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ITERATION - FOR LOOP

[1 Imagine writing a program which draws the following

1SS QIR ICFErE
1SS SIRICFErEH
PR R RRHK
PR R RRHK
1SS SR ICHCHEH
PR
1SS SIEICFEHEH
S S SIEICFErEH
LI K
IS S SIRIEHEHEH



ITERATION - FOR LOOP

[1 Option A
1 Witefunciontodawv ada cdled gar()
2 Wite down gar() 80ti nes

[1 Option B
1 Witefundiontodavada cdled gar()

2 Witefundionrow of stars()todawarow of 10 gas by witing ga/()
10 ti mes

3 Witefundiongar_array() todaw 10 by 8 garsby witing
row of_sag) 8ti nes
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ITERATION - FOR LOOP

[1 Option C
1 Witefunctiontodawada cdled 2a()
2 Usefa loopitedionin Qation B(2) and (3

To daw arow of 10dasinogion C
1 Ceateavaiadeto be used asacourte
2 Sittozao
3 Aslong asthe courterislessthan 10
31 Dawadga
32 Movethe pentotherigt
33 Inorenent the courter by one
34 Repea 3
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ITERATION - FOR LOOP

[1 For Loop Format:
for (expression1; expression2; expression3)

statement

. Saenent nay be conpound gaenernt
. expressionl may bered aced by a ded araion
. dl three express ons may be omtted

The express onstrand @eto
fa (int-expr; condtionexpr; update expr)

ddenent
Int-expr isuwedtointidizeloop variades eg
condtion-expris uwsedtotest fa theend of thel cop, eg
upda e-expr isusedto updatetheloop variad e eg

Programming 1

R =l
| <10
| ++
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FOR LOOP EXAMPLE

int I
foral =8 I ==it0s =)

cout << | << endl;

This loop uses | as the loop variable

| = 1 initializes | before the loop is executed

| <= 10 is evaluated every time before loop body is executed
The loop body is only executed if | <= 10 is true

SO, | counts through 1,2,3,4,5,6,7,8,9,10
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JUMP STATEMENTS

[1 Jump statements allow the early termination of loops
return, goto, break, continue, exit

These cause unconditional branches

return will return to the calling function

goto is bad practice and will not be dealt with
break will exit the inner most loop

continue will force the next iteration

exit will quit the program
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THE BREAK STATEMENT

[1 If a break statement is executed within a loop body the loop will
immediately terminate

whil e (expl) {

/[ some gaarents

If (exp2)

break; /[ Qit now

/[l nore gaenerns

}
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ITERATION WITH EARLY TERMINATION

#include <iostream.h>
int main ()
{
int counter = 1;
while (counter++ < 10) {
if (counter == 6)
break;
cout << “counter is “ << counter << endl;

}

return O;
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THE CONTINUE STATEMENT

[1 If a continue statement is executed in a loop body, control will
immediately jump back to the start of the loop

while (exp) {
if (@==Db) {
/[ jump back to start

continue;

}

/[ otherwise execute rest of loop body
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EXAMPLE OF CONTINUE STATEMENT

#include <iostream.h>
int main()
{
int counter = 1;
while (counter++ < 10) {
if (counter == 6)
continue;
cout << “counter is” << counter << endl;

}

return O:

Programming 1 Lecture 10 -- 16



NOTES ON ITERATION

[1 lterations using do-while and for decompose to while loops

do- whi lel oop for | oop
do for (exprl expr2exprd
daenen daenen

whi | e (cortrd -expr)

Thsisegu vdert to Thsisegu vdert to
saenent expr 1;
whi | e (cortrl-expr) while (expr?2) {
daenen daenen
expr3
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TERMINATING AND NON TERMINATING LOOPS

[1 The following loop statements will run forever

Salieg 02 e Tl
St (il =0 i
inj =0

ke (= 0 o= 100 )
cou << “hdlo worldn’;
o8 T (iri ) = Qo = 10 5=t
cou << “hdlo worldn’;
j =0
}
. WwWhile (1)
cou << “hdlo worldn’;
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TERMINATING AND NON TERMINATING LOOPS

. Whle (intj =1)
cou << “hdlo worldn’;

. inj =%
do oou <<“hdloworldn’; | +=2
while(j '= 10);

[1 The following loops will never run

- far(nt j=0j;j+)

cou << “hdlo worldn’;
. while(0

cou << hdlo worldn’;

[1 A do-while statement will always execute at least once
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