While Loop 6. Iteration 1

Loop- acontrol structure that causes a set of statements to be executed
repeatedly, (reiterated).
While statement - most versatile type of loop in C++

boolean

expressio — I bOdy -

The statement can be a compound statement, called the body of the loop.
As long as the Boolean-expression is true the statement is executed repeatedly.

loop entry - the point where flow of control passes to the body

iteration - one pass or repetition through the loop

loop test - the point at which the Boolean expression is evaluated
and the decision is made to (re)enter the body

loop exit - the point at which the repetition ends and control passes

to the next statement after the loop
termination condition - the condition that causes the looping to stop
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While Loop (cont) 6. Iteration 2

Example:
const char blank =

/1 Skip blanks in inpui

cin.get(ch); priming read
while (ch == bl ank)
cin.get(ch); < body of the loop

* Note that the statement(s) in the body of the loop will never be executed if
the loop condition isinitially false.

« There must be at |east one statement in the body of the loop that affects the
value of the boolean expression, otherwise if the condition istrueinitially
then the loop will never be exited (an “infinite” loop).
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Count Controlled Loop 6. Iteration 3

Count Controlled Loop - aloop that executes a specified number of times

lcv (loop control variable) - an integer variable in the Boolean expression
- initialized before the loop,

- incremented (or decremented) inside the loop

/1l output a line of delimting chars

const char toWite = "'*’
const int Length = 80 ;

int Colum = 0 ; < initialization
while (Colum < Length){ = test
cout << toWite; : :
Col um++; <€ Incrementation

} // end while
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Count Controlled Loop (continued)

Example:

6. Iteration 4

I nt SunGr ades
I nt NunRead
I nt G ade;

Suna ades
NunRead

const int Nunrades = 25;

0;
0;

while (NunRead < NumG ades ) {
cin >> G ade ;

Suna ades + G ade;
NunRead + 1;

}
cout << (SunGrades/ Nunmz ades) << endl;

[l initialize

Il test

/'l process the
/| grades

[l increment |cv

How are SumGrades and NumRead used?

and

What is the termination condition?
What is the value of NumRead after the loop has terminated?
If the "increment lcv" step is omitted?

For efficiency considerations, count-controlled oops should be implemented

using the for statement (see following slides).
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Event Controlled Loop 6. Iteration 5

Event-Controlled L oop: loop that executes until a specified situation arises to
signal the end of the repetition
Sentinel |oop: loop that terminates when a dummy data value
Isinput, used to signal the end of alist of data, the
sentinel is not part of the raw data

i nt Mont h;
bool newMbnth = true;

whil e (newMont h) {
cin >> Month ;
newonth = (Month > 0 & Month < 13);
I f (newMont h)
cout << “It’s a nonth” << endl;

Note that the loop control variable could be replaced by the condition used to set
It, (assuming a priming value other than zero is assigned to month), but the
resulting code would perhaps not be as readable.

The loop above is a combination of a sentinel loop & aflag (event), controlled loop.
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Event Controlled Loop (cont) 6. Iteration 6

Example:
I nt NunPeople = O; DATA FI LE;
I nt SunHei ghts = 0; 61 57 67 70
I nt Hei ght; 57 56 59
cin >> Height ; 77 O 72 68
while (Height '=0) { 71 69 60 0
NunPeopl e++;

SunHei ghts = SunHei ghts + Hei ght;
cin >> Hei ght

¥ . .
fl oat AvgHei ght = Sunmtei ghts / NunPeopl e; while (Height) {

While could be coded:

Thefirst cinisapriming read. Note the positioning of the other read.
The last height read (sentinel 0) will not be processed like the other data items.

Poor Usage: Without a priming read the EOF
bool Done = fal se; should be checked initially. An
whil e (! Done) { empty data file would result in a
cin >> Height; runtime "attempt to access beyond
cout << Height; end of file" error.

i f (Height == 0)
Done = true;

}
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EOF Controlled Loop 6. Iteration 7

Example
0 I nt NunBreaks = O; DATA
1 int H Tenmp = 0, Tenperature,
2 | nData >> Tenper at ur e; 321
3 while (inData) { 459
789
4 i f (Tenperature > H Tenp) { 621
5 H Temp = Tenperat ure; 7898
6 NunBr eaks = NunBreaks + 1;
7 | nDat a >> Tenper at ur e; 1 represents the return char
8 8§ represents the end of file char
9 cout >> Hi Tenp;
How is hitemp used? (note that it was initialized)
What about numbreaks?
Trace the program segment: after
NumBreaks eof Temperature if-condition HiTemp statement
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End-of-line Controlled Loop 6. Iteration 8

Example:

// Count the number of chars and
/1 the nunber of lines in the input
char achar Cot

I nt nuncthars = 0;
int numines = 0; DATA
cin.get(achar) ; /1l primng read
while (!'cin.eof ()) { Now i s thef
/'l nested | oop time forf
while (achar '= "\n") { all good nenf
nunchar s++; to cone to thefy
cout << achar ; aid of their party !98§
cin.get(achar) ;
}
numl i nes++; q represents the return char

8 represents the end of file char

cout << achar << endl ;
cin.get(achar);
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Sentinel-Controlled Loop 6. Iteration 9

Flag (sentinel) controlled loops require dummy data values that signify the end of the
actual datato be imbedded in the input file.

Requiresa primingread, as
other event loops, toinitialize
the flag (moredata).

Example

const int DUMMYHOURS = -1 ;

cin >> HoursWrked ;
bool MoreData = (HoursWrked ! = DUMWHOURS ) ;

while (MoreData ) { Theflag variable must be
updated as soon asthe
/| process the data condition changes.

cin >> Hour sWr ked ;
MoreData = (Hour sWor ked ! = DUMWHOURS ) ;

} Note how the boolean variable,
moredata, and the constant,
DUMMYHOURS, are used to self-
document the condition and code.

Computer Science Dept Va Tech August, 1999 Programming in C++ ©1995-1999 Barnette ND, McQuain WD, Keenan MA



Loop Design Considerations 6. lteration 10

Questions that one should consider carefully when coding aloop:

= What isthe condition that ends the loop?
= How should the condition be initialized?
= How should the condition be updated?

m  What isthe process to be repeated?

m  How should the process be initialized?

m  How should the process be updated?

m  What isthe state of the program on exiting the loop?
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For Loop 6. Iteration 11

For loops are used whenever the number of times aloops needs to executeis
known or can be calculated beforehand.

for (initial expression; test expression; update expression)
<st at enent >;

Theinitial expression is performed just once, prior to loop execution. The initial
expression may declare variables as well as specify initializations for them.

The test expression is evaluated and if false then the next statement after the for
loop is executed.

If the test expression evaluates to true, then the <statement> of the for loop is
executed, the update expression is performed, and test expression is evaluated

again.
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For Loop

6. Iteration 12

const i nt
I nt Col um:

char toWite = '*":
Length = 80;

for (Colum = 0; Colum < Length; Colum++) {
cout << toWite;

}
i nt sum
for (int scan = 1, sum = 0; scan <= 10; scant++)
sum = sum + scan * scan;
cout << "Sum of squares =" << sum
i nt sweep, high = 34, total = O;
for (sweep = -40; sweep < high + 7; sweep = sweep + 10)
{
cout << "in the |oop again" << endl;
total = total + sweep / 12;
}
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Do-While Loop 6. lteration 13

Syntax:

> <bool >
<stmt> e

true

Example: skip blanks on input line

do{
cin. get(ch): < loop body
}while (ch == ¢ * );

The loop body is always executed at |east one time.
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While vs Do-While

Computer Science Dept Va Tech August, 1999

Programming in C++

N

while
Statement loop\Y | loop J
before loop again ~—>| body
N
do-while
Statement loop loop \ Y
before loop body > again —>

6. Iteration 14

Statement
after loop

Statement
after loop
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Break Statement 6. Iteration 15

We have seen the break statement used with the switch statement. A break statement
causes an immediate exit from the innermost switch, while, do-while, or for statement

inwhich it appears. If abreak statement isin aloop nested inside another loop, control
exits the inner loop but not the outer loop.

#i ncl ude <i ostream h>

void main( ) {
i nt val Ent ered;
I nt SunSoFar = O;

while (true) {

cout << "Enter a positive integer (or O to quit): " << flush;
cin >> val Entered;

i f (val Entered == 0)

br eak;
SuntSoFar = SuntoFar + val Ent er ed,
cout << "Sumso far is: " << setwW(8) << SunBoFar << endl;

However, see the next slide for an arguably superior alternative...
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Break Statement

6. Iteration 16

The preceding example would be improved if it were converted to use awhile loop
instead of the break, because the |oop termination condition would be clearer:

#i ncl ude <i ostream h>
void main( ) {

i nt val Ent ered;

I nt SunSoFar = O;

cin >> val Entered;

while (val Entered !'= 0) {

cin >> val Entered;

cout << "Enter a positive integer (or O to quit): " << flush;

SunSoFar = SunBoFar + val Ent er ed;
cout << "Sumso far is: " << setw(8) << SunBoFar << endl;

cout << "Enter a positive integer (or O to quit): " << flush;
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Whi |l e coul d be coded:

while(valEntered ) {
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Continue Statement 6. Iteration 17

The continue statement is used only for loops and allows the programmer to
terminate the current loop iteration but not the entire loop. It causes an
immediate branch to the bottom of the loop, thereby skipping the rest of the
statements in the body of the loop. Make sure you understand the distinction
between the continue and break statements.

#i ncl ude <i ostream h>

void main( ) {
int val Entered = -1;
i nt SunBSoFar = O;

while (val Entered !'= 0) {
cout << "Enter a positive integer (or O to quit): " << flush;
cin >> val Entered;
i f (val Entered <= 0)

conti nue;
SuntSoFar = SuntoFar + val Ent er ed,
cout << "Sumso far is: " << setw(8) << SunBoFar << endl;

However, see the next slide for an arguably superior alternative...
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Continue Statement 6. Iteration 18

The preceding example could be improved by using an if statement that made the
last two statements in the while loop explicitly conditional on the value entered:

#i ncl ude <i ostream h>

void main( ) {
int val Entered = -1;
i nt SunBSoFar = O;

while (val Entered !'= 0) {
cout << "Enter a positive integer (or O to quit): " << flush;
cin >> val Entered;
I f (val Entered > 0) {
SuntSoFar = SuntSoFar + val Ent er ed;
cout << "Sumso far is: " << setw8) << SunfBoFar << endl;
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