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Objectives

* In this chapter, you will learn:

— To be able to use th& anddo...while repetition
statements.

— To understand multiple selection using $tvch
selection statement.

— To be able to use theeak andcontinue program
control statements

— To be able to use the logical operator&& ,

Il )
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4.1 Introduction

We have learned

— Selection structures{#%): if, if . . . else
— Repetition structures{([5'): while
This chapter introduces

— Additional repetition control structures
. for
e do...while

- switch multiple selection statement

- break statement

» Used for exiting immediately and rapidly from @éntcontrol
structures

- continue statement

» Used for skipping the remainder of the body ofjetition structure
and proceeding with the next iteration of the loop

— logical operator§ &&, ||, ! )
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4.2 The Essentials of Repetition
* Loop

— Group of instructions computer executes repeatetiiie
some condition remainsrue

« Counter-controlled repetition
— Definite repetitionknow how many times loop will execute
— Control variable used to count repetitions
« Sentinel-controlled repetition
— Indefinite repetition
— Used when number of repetitions not known
— Sentinel value indicates "end of data"
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4.3 Essentials of Counter-Controlled
Repetition

» Counter-controlled repetition requires
— The name of a control variable (or loop counter)
— The initial value of the control variable

— An increment (or decrement) by which the contariable
is modified each time through the loop

— A condition that tests for the final value of twntrol
variable (i.e., whether looping should continue)
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4.3 Essentials of Counter-Controlled
Repetition

* Example:

int counter = 1; // initialization

while ( counter <= 10 ) { // repetition condition
printf( "%d\n", counter );
++counter; // increment

}

— The statement

int counter = 1;

« Namescounter

e Defines it to be an integer

* Reserves space for it in memory

e Sets it to an initial value df
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Counter-Control Repetition
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/* Fig. 4.1: fig04_0l.c
Counter-controlled repetition */

#include <stdio.h>

/* function main begins program execution */

int mainQ)

{ figd4_01.c
int counter = 1; /* dinitialization */

while ( counter <= 10 ) { /* repetition condition */
printf ( "%d\n", counter ); /* display counter */
++counter; /* increment */

} /* end while */

return 0; /* indicate program ended successfully */

} /* end function main */

Program Output

4.3 Essentials of Counter-Controlled
Repetition
» Condensed code
— C Programmers would make the program more concise
— Initialize counter to 0

P counter %411+ B AHTRLE, <=D

while ( ++counter <= 10 )
printf( “%d\n, counter );

AL 2y 2
Pl

while ( counter++ <= 10)

counter = 0;

printf( “%d\n”, counter );

ey 2
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o Outline
4.4 The for Repetition Statement 4.4 The for Repetition Statemefl
Rewrite the above program witbr repetition statement
1 /* Fig. 4.2: fig04_02.c
2 Counter-controlled repetition with the for statement */
Control Required  Final value of control  Required 3 #include <stdio.h>
for variable semicolon variable for which semicolon 4
L. R 5 /* function main begins program execution */
keyword  name separator  the condition is true  separator 6 int main®
7 {
8 int counter; /* define counter */
9
— . — . 10 /* initialization, repetition condition, and increment
for ( counter = 1; counter < ; counter++ ) 11 are all included in the for statement header. */
/ 12 for ( counter = 1; counter <= 10; counter++ ) {
o 13 printf( "%d\n", counter );
Initial value of o Increment of 1 |3 /% end for +/
control variable Loop-continuation control variable 15
condition 16 return 0; /* indicate program ended successfully */
17
18 } /* end function main */
8 int counter = 1; /* initialization */
HE
10 while ( counter <= 10 ) { /* repetition condition */
11 printf ( "%d\n", counter ); /* display counter */
12 ++counter; /* increment */
© Copyright by Deitel - - © Copyright by Deitel 15 } /* end while */
11 12

4.4 The for Repetition Statement

* Format when usingior loops
for (initialization; loopContinuationTest; incr
statement

« for loops can usually be rewritten
initialization;
while (loopContinuationTest ) {
Statement;
increment;

}

* Example:
for( counter = 1; counter <= 10; counter++)
printf( "%d\n", counter );

ement )

akile

loops:

7

— Prints the integers from one to ten

No
semicolon

(; ) after last
expression
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4.4 The for Repetition Statement

* Initialization and increment
— Can be comma-separated lists
— Example:
for (i=0,j=0; j+i<=10; j++, i++)
printf( "%d\n", j +1i);
* Increment Expression: = = fa i+ * )
counter = counter + 1
counter +=1
++counter
counter++ [* preferred */

» Arithmetic expressions

— Initialization, loop-continuation, and incrememanccontain arithmetic
expressions. It equals2 andy equalsl0
for(j=x;j<=d4*x*y;j+=y/x)
is equivalent to
for(j=2;j<=80;j+=5)
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13 Usingfor to Sum Numbers [4] , 14
4.5 The for Statement : Notes and Outline
: 1 /* Fig. 4.5: fig04_05.c
Observatlons 2 Ssummation with for */
* Notes about théor statement: 2 ¥include <stdio-h>
nlncrement" may be negative (decrement) 5 /* function main begins program execution */
— If the loop continuation condition is initialffalse 6 int mainQ fid04 05.c
* The body of thefor statement is not performed T o guat:
+ Control proceeds with the next statement afterftirestatement e dnesum =05 /7 dnicialize st/ .
Control Variable 9 int number; /* number to be added to sum */
- 10
« Often printed or used inside for body, but notassary 11 | for ( number = 2; number <= 100; number += 2 ) {
Establish initial 12 sum += number; /* add number to sum */
value of control 13 } /* end for */
variable \ 14
. " 15 printf( "“sum is %d\n", sum ); /* output sum */
counter =
16
i 17 return 0; /* indicate program ended successfully */
18
true 19 } /* end function main */
counter <= 10 ~—» printf( "%d", counter ); —® counter++
Sum is 2550
. / Body of loop Increment um 1s
Deltermlfne |ftf|n|al gfﬂse (this may be many the control
value of contro -
variable has been statements) variable 2+4+6+8+... 100 =2550
reached
© Copyright by Deitel - - © Copyright by Deitel
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4.6 Compound Interest ( ¥ #]])

A person invests $1000.00 in a savings account yielding 5% interest.
Assuming that all interest is left on deposit in the account, calculate
and print the amount of money in the account at the end of each
year for 10 years. Use the following formula for determining these
amounts:

a=p(l+r)
where
p is the principal (# £)
r is the interest rate (1)
n is the number of years
a is the {14~ (deposit)

© Copyright by Deitel - -

Calculating Compound Interest withr

m Outline

1 /* Fig. 4.6: fig04_06.c
2 calculating compound interest */

fig04_06.c (Part 1 of 2)

3 #include <stdio.h>
Nd 35 3 ,
4| #include <math.h> ded A2 5 PG P

& E 3l x math.h  EEE A%

5
6 /* function main begins program execution */

7 dint mainQ

X |
9 double amount; /* amount on deposit */

10 double principal = 1000.0; /* starting principal */

11 double rate = .05;
12 int year;

/* interest rate */
/* year counter */

%d: integers
%f: floating-point values
%s: strings ( FHN

%4d%21.2f  in the printf, same as

13 %4s%21s and
14 /* output table column head */ rintf("Year Amount on deposit\n");

15 printf( "%4s%21s\n", "Year", "Amount on deposit" );

17 /* calculate amount on deposit for each of ten years */
18 for ( year = 1; year <= 10; year++ ) {

19

20 /* calculate new amount for specified year */

21 amount = principal * pow( 1.0 + rate, year );

22

23 /* output one table row */

24 printf( "%4d%21.2f\n", year, amount );

25 } /* end for */

26

© Copyright by Deitel

pow(x,y)  calculates x¥ where x and y
are double

Need #include <math.h>

W%Zl.Zf in the printf i




27 return 0; /* indicate program ended successfully */

[A] o4 o 18
28 Outline o
29 } /* end function main */ ’L‘ Juﬁﬁiﬁk%‘ - Nested fOI’ LOOpS
L figo4_06.c (Part 2 1 1x2= 2 1= b 1x7= 7
2 1102.50 of 2) 2 2x2= 4 2x4= 8 2%7=14
3 1157.63 3 3x2:= B 3x4=12 3x7=21
4 1215.51 4 4x2= 8 4x4=16 4x%7=28
5 1276.28 Program Output 5 5x2:18 5x4=20 5%7=35
6 1340.10 B EBx2=12 Bx4=24 BxT=42
7 1407.10 T T=2=1Y4% T=Y4=28 T=7=49
g ig;i-gg 8 8x2:16 g=t=32 8%7=56
10 1628.89 9 9x2=18 9%3:=27 9x4:=36 9%7=63
: Press any key to continue_
[+ Example Table99.c, nested for loops IR RS K*’(ﬁvﬁw\\j\
#include <stdio.h> wﬁg‘l cEIREL 2 D
int main() st s
int ij; =
for (i=1;i<=9 ; i++) | -
for (j=1;j<=9; j++) I PR
printf("%d*%d=%2d ",i,j,i*j);
printf("\n");
}
return O;
}
© Copyright by Deitel © Copyright by Deitel = =
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Jujuzleik A — Nested while Loops

/* Example Table99, nested while loops TRO*9 Sk A ¥/

#include <stdio.h>
int main()
int i=1, j=1; I FOGREE e

T T

while (1I2=9) T
{

while (j<=9) R+l
printf("%d*%d=%2d "ij,i*j);
s
}
printf("\n");
i++;
=L

}

return O;

}

© Copyright by Deitel

Juugleik A — Nested for Loops

Question: How o modify the source code to produce

6x6:=36
T=B6=42
8x6:=48
Ix6=54

8x8=64
Ix=72 9x9:=81

1
2
3
y
5
3
T
8
9
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1%2= 2
2%2= 4
3%2:= 6
4x2= 8
5x2=10
6x2=12
T=2=14
8x2:=16

1%3= 3 1sx4= 4 1%5= 5
2%3: 6 2x4= 8 2%5:=10
3%3= 9 3x4=12 3%5:15
4x3=12 Y4=4=16 4x5:=20
5x3:15 5Sx4=20 5x5=25
6x3=18 Gx4=24

™=3:=21

1x6= 6
256:12
3x6:18
YxG=2Y4

1%8= 8 1%9:= 9
2%8:16
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4.7 The switch Multiple-Selection 4.7 The switch Multiple-Selection
Statement Statement
e switch .
_ o _ » Flowchart of theswi tch statement
— Useful when a variable or expression is tested fahallvalues it can
assume and different actions are taken T
i Format case a tr_ue’ case a actions(s) —» break —
— Series otase labels and an optiondefault case by,
switch ( value ){ Y Aego £ valueﬁgﬁ@ﬂfﬁ:’f, » [P case 1EL [ 1fiY ¢
case 1: 1 #% valuepugfill » (LRI f/alueﬂﬂ"ﬁf'fjg S e o
. =R AT, 9 7 S case — casebactions(s) —» break —1
actions: 17| case ‘A"> L1 A 15 valuefivii
break; [/ break o ﬁf‘%ﬁ@ﬁu i 1pY actions fa'ﬂ
case 2: :
actions; L
break;
default: case z e, case z actions(s) — break —>
actions;
break; /7R R false ¢
} default actions(s)
- break; exits from statement })
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. . . 23 29 case 'B': /* grade was uppercase B */ 24
COUﬂtlng Letter GradeS WlletCh m Out“ne 30 case 'b': /* or lowercase b */ m Outline
1 /* Fig. 4.7: fig04_07.c 31 ++bCount; /* increment bCount */ -
2 Counting letter grades */ N 2 BrEsky /% exit switch ¥/ N
3 #include <stdio.hs fig04_07.c (Part 1 of 33 fig04_07.c (Part 2 of
4 3) 34 case 'C': /* grade was uppercase C */ 3)
5 /* functi in beoi i y 35 case 'c': /* or Tlowercase c */
* function main begins program execution * EITEY 3 i . ++cCount; /* increment ccount */
j .{mt mainG i) fi :FLL,? Cg;ardg(-:;ad?:}?b > HgERL 37 break;  /* exit switch */ V=8¢ 5 i casel & 4 i - break -
) ¢ ; 3 B switch Bk ipk A By SEidsh = -
8 int grade; /* one grade */ 39 case 'D': /* grade was uppercase D */ f[{{LC:’:lSE fe o tF flgugﬂgﬂgﬁ 1
9 int aCount = 0; /* number of As */ 40 case 'd': /* or lowercase d */ ll
10 int bCount = 0; /* number of Bs */ P s 41 ++dCount; /* increment dCount */
11 int cCount = 0; /* number of Cs */ IF= aCount, bCount 5 H[Jﬂ“'nfﬁ A 42 break;  /* exit switch */
12 int dcount = 0; /* number of Ds */ 2By gﬂﬁ E'Uj'g'(“ 43
13 int fcount = 0; /* number of Fs */ 44 case 'F': /* grade was uppercase F */
14 45 case 'f': /* or lowercase f */
15 printf( "Enter the letter grades.\n" ); The getchar( ) function reads one 46 ++fcount; /* increment fcount */
16 printf( "Enter the EOF character to end input.\n" character from the keyboard and stores j; break;  /* exit switch */
17 that character in integer variable grade o GEEENRE  /* ignore newlines, 7
8 /1 til t d-of-File k e — . '
19 h-”oo‘z l(m i dusfr Zp:s i; )0._ :,_o: )e){/ s EOF (end-of-file) is system dependent. In 50 CaselINEL:  /* tabs, */
while gnadeE=Ngetchar = MS Windows, EOF is <crtl-z> 51 case ' ': /* and spaces in input */
20 k 52 break; /* exit switch */
21 /* determine which grade was input */ 53
22 switch ( grade ) { /* switch nested in while */
23
24 case 'A': i A
Friy L7 Bl E A EIRY A B
25 case 'a': /* or lowercase a * ! IJ’”-\{?|}JG/;£'C—J et HIEJA o
26 ++acCount; /* increment aCount va ueﬂ\ll@ p

Zé Copyright by Denei
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break; /* necessary to exit switch */
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54 default: /* catch all other characters */

E 25 Enter the letter grades. E 26
55 printf( "Incorrect Tletter grade entered.” ); Outline Enter the EOF character to end input. Outline
56 printf( " Enter a new grade.\n" ); E — a E [
57 break; /* optional; will exit switch anyway */ b
s } /* end switch */ fig04_07.c (Part 3 of E Program Output
59 3) A
60 } /* end while */ d
61 f
62 /* output summary of results */ :
63 printf( "\nTotals for each letter grade are:\n" ); Incorrect letter grade entered. Enter a new grade.
64 printf( "A: %d\n", aCount ); /* display number of A grades */ D
65 printf( "B: %d\n", bCount ); /* display number of B grades */ A
66 printf( "c: %d\n", cCount ); /* display number of C grades */ ?Z
67 printf( "D: %d\n", dCount ); /* display number of D grades */
68 printf( "F: %d\n", fcount ); /* display number of F grades */ Totals for each letter grade are:
69 A: 3
70 return 0; /* indicate program ended successfully */ 2 g
= D: 2
72 '} /* end function main */ F: 1
© Copyright by Deitel © Copyright by Deitel
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4.8 The do...while Repetition Statement

e Thedo...whiTe repetition statement
— Similar to thevhile structure
— Condition for repetition testexfterthe body of the loop is
performed
 All actions are performed at least once

— Format:

do {

statement;
} while ( condition );

» Example (initially, counter = 1):
do {
printf( "%d ", counter );
} while (++counter <= 10);

— Prints the integers fromto 10
© Copyright by Deitel - -

4.8 The do...wh1i1e Repetition Statement

* Flowchart of thedo...whiTe repetition statement

T
Y

action(s)

condition

falseé

© Copyright by Deitel - -

true




| i I 29 30
Example ofdo ... while Statement Outline _ ) .
[¥] B while, for, do . . . while /=i
T /% Fig. 4.9: Fg0d_09.c ;ﬂ[j—‘k :
2 Using the do/while repetition statement */ I: o . . . . .
3 #include <stdio.h> for( initialization; |oopContinuationTest; increment )
4 {
5 /* function main begins program execution */ st at enent ;
6 int mainQ figo4_09.c }
7 {
8 int counter = 1; /* initialize counter */
9 initialization;
10 do { . . .
11 printf( "%d ", counter ); /* display counter */ while ( I OODCOMI nuati onTest ){
12 } while ( ++counter <= 10 ); /* end do...while */ _SI atement; for » while £2 do while ;@B LLER
1a increnent; -
IEE OBER
14 return 0; /* indicate program ended successfully */ } = for while do while
% A IS 2 2 5
16 } /* end function main */ BRI = = =
do ylE
L2 365 60760 W0 Program Output { OB BE S H RO = 2 2
statenent; OBEHEHSEEN 2 = =
} while ( condition ); DEERORH B 50 50
Question: What if we set while ( counter++ <=10); ? EHIT OB ERORY 0R oR 1R
I EENITOE BRIFRRIL | RHEARIL FRIAARIL
1234567891011
© Copyright by Deitel © Copyright by Deitel [« ]
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49 The break and continue Statements

e break
— Causes immediate exit fronwaile, for, do...while or
switch statement

— Program execution continues with the first stateraéer
the structure
— Common uses of thereak statement
» Escape early from a loop
» Skip the remainder of switch statement

© Copyright by Deitel

Using thebreak Statementin éor Statement  [&] 5 ine
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

1

/* Fig. 4.11: fig04_1l.c
Using the break statement in a for statement */
#include <stdio.h>
/* function main begins program execution */ figo4_11.c
int mainQ
{
int x; /* counter */
/* loop 10 times */
for ( x = 1; x <= 10; x++ ) {
Use break to break out of the loop at
* if x is 5, terminate loop * =z 5 ‘Fhl =53 Eﬁ T for
if (x==5){ - ;ju_l[ﬁgil)
break; /* break loop only if x is 5 */
} /* end if */
printf( "%d ", x ); /* display value of x */
} /* end for */
printf( "\nBroke out of loop at x == %d\n", x );
return 0; /* indicate program ended successfully */
} /* end function main */
234

& Cupyigit uy Do




33 Using acontinue ~ Statementin &or Statement  [A] 5 e *
4.9 The break and continue Statements T i 4T FigbiIEe
2 Using the continue statement in a for statement */
o Cont_i nue j #include <stdio.h> figO4_12.
. L. . . * f ; in begi A
— Skips the remaining statements in the bodywi#le, for L e main begins prooran execution ¥/
ordo...while statement{: %ﬁy?tlzi[n_l[%,*l) 7 q
. . . 8 int x; /* ter */
« Proceeds with theext iteratiorof the loop , e
- while anddo...while Y ; “z°° 101“""“ s >
or ( x = 1; X <= 10; X++
+ Loop-continuation test is evaluated immediatelyretfie 12 : A
Cont'i nue Statement iS executed 13 /* if x is 5, continue with next iteration of loop */ Use continue to Sklp prlnﬂng the
14 iF(x=5)1 value 5
- 'FOI" 15 continue; /* skip remaining code in loop body */ % @%’%ﬁ@” 52 ’33? !;}?L[,' for i@[ﬁ,
« Increment expression is executed, then the loopiragatton l‘"’ Y/ end A0 % break T L ;
X ! 17 i it
teSt IS evaluated 18 printf( "%d ", x ); /* display value of x */
19 } /* end for */
20
2 printf( "\nused continue to skip printing the value 5\n" ); i/pl,fl’;ﬁ s ﬂfﬁ'aiﬁg
23 return 0; /* indicate program ended successfully */ while: 3l ? ?{\TF;IE R
2 A
25 } /* end function main */
1234678910
© Copyright by Deitel - -
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4.10 Logical Operators

« & (logical AND )
— Returnstrue if both conditions are&rue
« || (logical OR)
— Returnstrue if either of its conditions arerue
« | (logical NOT, logical negation )
— Reverses the truth/falsity of its condition
— Unary operator, has one operand
» Useful as conditions in loops
Expression Result
true && false false
true || false true
1false true

© Copyright by Deitel - -

4.10 Logical Operators

0 0 0
0 nonzero 0
nonzero 0 0
nonzero nonzero 1

Fig. 4.13 | Truth table for the logical AND (&&) operator.

0 0 0
0 nonzero 1
nonzero 0 1
nonzero nonzero 1

Fig. 4.14 | Truth table for the logical OR (| |) operator.

0 1

nonzero 0

Fig. 4.15 | Truth table for operator ! (logical negation).
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4.10 Logical Operators 4.10 Logical Operators
 The Code Assumei=1,j=2,k=3andm = 2. What doehezdche
if(a>b>c) /* =11+ following statements print?
should be it a=50b=4,c=3; printf( "%d", i==1); ANS: 1
iflfa>b>c) : " [ — . .
if(a>b&&b>c) printf(* a> b > cis true \n”); printf( "%d", j == 3); ANS: 0
IR ? printf( "%d", i>=1 && j< 4); ANS: 1

* The Code printf( "%d", m < = 99 && k< m ); ANS: 0
if ( semesterAverage >= 90 || finalExam >=90) printf( "%d", j >= i || k ==m ): ANS: 1

printf( "Student grade is A\n"); printf( "%d", k + m<j||3- j>=k);

e The Code$withx=10,y=1,a=3,b=3,g=5,i=2,j=9) ANS: 0
(x<5)&&!(y>=7) printf( "%d", Im ); ANS: 0
l(a==b)||(g'=5) printf( "%d", !(j- m)); ANS: 1
I((x<=8)&&(y>4)) printf( "%d", (k>m)); ANS: 0
I((i>4)]](j<=6)) printf( "%d", I(j>k)); ANS: 1

© Copyright by Deitel - - © Copyright by Deitel - -
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4.10 Logical Operators

++ (postfix) -~ (postfix)

+ = L 4+ (prefix) -- (prefix)  (ype)

* / %

right to left
right to left
left to right
left to right
left to right
left to right
left to right
left to right
right to left
right to left
left to right

Fig. 4.16 | Operator precedence and associativity,

© Copyright by Deitel - -

postfix

unary
multiplicative
additive
relational
equality
logical AND
logical OR
conditional
assignment

comma

4.11 Confusing Equality ( ==) and
Assignment ( =) Operators

* Dangerous error
Does not ordinarily cause syntax errors

Any expression that produces a value can be useohirol
structures
Nonzero values arerue, zero values aréalse
Example using-=:
if ( payCode == 4 )
printf( "You get a bonus!\n" );
e CheckspaycCode, if it is 4 then a bonus is awarded

© Copyright by Deitel - -
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4.11 Confusing Equality ( ==) and 4.11 Confusing Equality ( ==) and
Assignment ( =) Operators Assignment ( =) Operators

 |values
. . — Expressions that can appear on the left side efjaation
— Example, replacing= with =: . .
— Their values can be changed, such as variablemname
e X = 4;
if ( payCode = 4 )
printf( "You get a bonus!\n" ); * rvalues
— Expressions that camly appear on the right side of an
 This setgpayCode to 4 equation
4 is nonzero, so expressiontisue, and bonus awarded no — Constants, such as numbers
matter what th@ayCode was « Cannot write4 = x:
— Logic error, not a syntax error « Must writex = 4;
— Ivalues can be used as rvalues, but not vice versa
. y = X;
© Copyright by Deitel - - © Copyright by Deitel - -
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4.12 Structured-Programming Summary

© Copyright by Deitel

Sequence | Selection

f statement if...else statement

? 1 (single selection) ? (double selection)
'
i T
I

¢ 3 3 3 l—F T—¢

- T

switch statement

¢ . ? (multiple selection)
I
|

I I — break —»

iF
|
i i T — break —

— — break —

O~

4.12 Structured-Programming Summary

Repetition

while statement do...while statement for statement
T

—

éF ' T FT_> | .
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4.12 Structured-Programming Summary 4.12 Structured-Programming Summary
e Structured Programming Rule 1 - Begin with the Rule 2 - Any rectangle can be
- Easier than unstructured programs to understand, test, simplest flowchart rEpliEed oy i TEEENE S 1
debug and, modify programs sequence
* Rules for Forming Structured Programming
- Rules developed by programming community
- Only single-entry/single-exit control structures are used ¢ l ¢
- Rules: Rule 2 Rule 2 Rule 2
—_— —_— —_—
1. Begin with the “simplest flowchart”
2. Stacking (3% 4r) rule: Any rectangle (action) can be replaced ¢ ¢ i l
by two rectangles (actions) in sequence
3. Nesting (% ) rule: Any rectangle (action) can be replaced by l l l
any control structure (sequence, if , if ..else , switch ,
while , do..while or for )
4. Rules 2 and 3 can be applied in any order and multiple times l l
© Copyright by Deitel - - © Copyright by Deitel - -
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4.12 Structured-Programming Summary

‘ Rule 3 - Replace any rectangle with a control stmect ‘

}
L —RB‘“
ot T il s e i ______________
U
.......... e
S v S w—— D B IR ko
2 S . T
,,,,,,,,,,,,,,,,,,,,,,,,,,, q"AA_,
© Copyright by Deitel - -

4.12 Structured-Programming Summary

Stacked building blocks Nested building blocks

e
—1

il 1

Overlapping building blocks
(Illegal in structured programs)

© Copyright by Deitel - -
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4.12 Structured-Programming Summary

Figure 4.23  An unstructured flowchart.

4.12 Structured-Programming Summary

» All programs can be broken down into 3 controls
— Sequence- handled automatically by compiler
— Selection—1f,if...else or switch
— Repetition—whiTe, do...while or for

» Can only be combined in two ways
— Nesting (rule 3)

50

T — Stacking (rule 2)
l — Any selection can be rewritten asinstatement, and any
. repetition can be rewritten asvhile statement
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Review Exercises
* In this chapter, we have learned:
— To be able to use tifer anddo...while repetition
statements.
— To understand multiple selection using $iadtch
selection statement.
— To be able to use theak andcontinue program
control statements
— To be able to use the logical operator&& ,
! )
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