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3.4 Control Structures |

All programs written in terms of 3 control structures

@ Sequence structures: Built into C. Programs executed sequentially
by default

Decigions @ Selection structures: C has three types: and switch
~_

L“Ps @ Repetition structures: C has three types: while, do...while, and
for
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Algorithms

Racpe or Steps pass/ FAIL PROGRAM

° Qbor:tb\mz
. U
° Pfo rom : Reewal inSEructions Reaol i 8orde~ts O"ﬂ-&ﬁ
‘pe‘\ew:’\ corcack SJr\tq,)g. ‘%j !.L Otn.&e Ore.obof tan S0V
| 0 N N
Cin C‘)) N ‘ Ak Passed b
5 P
B oklarwise t .
Q% “ Fasled '\t\\

&

~at 2ncowr emanl
P o,



3.4 Flow diagrams

@ Graphical representation of an algorithm

@ Drawn using certain special-purpose symbols connected by arrows
called flow lines

@ Symbols:

e Rectangle: Indicates any type of action
e Oval: Indicates the beginning or end of a program or a section of code
e Diamond: Indicates decision is to be made
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3.4 Control Structures il

Control Structure 1: Sequential execution
@ Statements executed one after the other in the order they were written

| add grade to total ‘tota'l = total + grade;

v

‘ add 1 to counter |counter‘ = counter + 1;

&
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Back to our pass-fail example

/J Sc o.f\'(' l/

read in a student's grade

if grade greater than 50:%
print "passed"

otherwise: lr————————~"////

print "failed"
print some encouragement
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The if statement
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3.5 The ‘if’ Selection Statement |l

C code:

if ( grade >= 50 ) {
printf( "Passed\n" );
}

@ C code corresponds closely to the pseudocode
@ A set of braces may be removed when it contains only one statement
C code:

if ( grade >= 50 )
printf( "Passed\n" );
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3.5 The ‘if’ Selection Statement Il

o if statement is a single-entry/single-exit structure J
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3.6 The ‘if...else’ Statement I

Flow diagram of the ‘if...else’ selection statement

print “failed” print “Passed”
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2.6 Decision Making |

Equality operators

@ == |Isequal to
@ != Isnotequal to

Relational operators
@ > Greater than
@ < Lessthan
@ >= Greater than or equal to
@ <= Less than or equal to
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3.6 The ‘if...else’ Statement Il

Pseudocode:

If grade is greater than or equal to 80
28 al Print “A”
else

If grade is greater than or equal to 70

Print “B” E (] \C‘;mchao
else

{80 If grade is greater than or equal to 60

Print “C” L
else
If grade is greater than or equal to 50

3 3% Print “D” 3
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3.6 The ‘if...else’ Statement IV

if ( grade >= 80 ) {
printf( "A\n" );
} // end if
else {
if ( grade >= 70 ) {
printf( "B\n" );
} // end if
else {
if ( grade >= 60 ) {
printf( "C\n" );
} // end if (W 1o} ¢ge

else {
if ( grade >= 50 ) { { 6o
printf( "D\n" );

} // end if
} // end else
} // end else
} // end else
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3.6 The ‘if...else’ Statement V

Testing multiple conditions

@ The following ‘if’ statement is wrong:
if (0 <x<5)
printf( "x lies between 0 and 5" );
@ Use nested ‘if’ statements (for now):

if (x>0 )
if (x<5)
printf( "x lies between 0 and 5" );
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Homework

Question: Write a program that reads in two numbers and tells you whether they
are the same or which one is bigger (if they are different).

Memo: Slides 16-17



