
Chapter 4

Selection Structures: 

if and switch Statements



Program Assignment 1

ÅMRSI

ïCompute 8 firing plans

ïFired 12 seconds apart

ïVariable range

ïCalculate Velocity vectors: V2 = Vx2 + Vy2

ïCalculate Angle

ïDetails on the web

ïDue Next Week



Exam 1 ςWeek from Thursday, Feb 10

ÅChapter 1, 2, 3

Åprintf, scanf

ÅFunctions
ïvoid functions

ïValue returning 
functions

ÅFile IO
ïPg 91

ïFILE, fopen, fprintf, 
fscanf, fclose

Åint, double, char

ïOrder of operations

ïType coercion and 
casting

ïExpressions

Å#include 

Å#define 

Åint main



Chapter 4 Objectives 

1. Describe the syntax and semantics of the single- and double-
alternative if statements. 

2. Present relational, equality, and logical operators and their use in 
the conditions of decision steps. 

3. Introduce the syntax and semantics of compound statements.
4. Discuss the construction of nested and multiple-alternative if 

statements to implement complex conditional logic and decision 
tables. 

5. Introduce selected flowcharting symbols as a means of 
diagramming decisions in algorithms. 

6. Present the use of data flow information in structure charts. 
7. Discuss a technique for hand tracing an algorithm. 
8. Introduce the syntax and semantics of the switch statement as a 

multiple-alternative decision structure. 



Chapter Content

4.1 Control Structures
4.2 Conditions
4.3 The if Statement
4.4 if Statements with Compound Statements
4.5 Decision Steps in Algorithms
4.6 More Problem Solving
4.7 Nested If Statements and Multiple Alternative 

Decisions
4.8 The switch Statement
4.9 Common Programming Errors



4.1 Control Structures

ÅStructured Programming

ïEvery statement is a control structure

ÅStructured programming language

ïSequential -- One after another

ÅStatements executed in the order they appear

ïSelection -- One or the other

ÅChoose conditions in which statements are executed

ïIterative -- repeating

ÅLooping back through statements

ïParallel -- simultaneously

ÅNot so much, yet 



Before Control Structures

ÅSpaghetti Code (unstructured) 

ïgotostatement

ïImpossible to follow/debug

ÅC still has goto statement

ïYou will be shot if you use it

ïUse is extremely rare in practice

ÅNever required

ÅRarely beneficial to performance



4.2 Conditions

ÅTrue vsFalse (0)

ÅRelational operators

ÅLogical operators

ÅOperator precedence

ÅAssignment (=)  vsEquality (==) Operators

ÅShort Circuiting



Logical True vsLogical False (0)

ÅRepresented as int

ÅTrue is represented by any nonzero value

ÅFalse is represented by Zero



Relational Operators

Op op name use spin

< less than x < y    is x less than y?

>= greater or equal x >= y is x not less than y?

> greater than x > y is x greater than y

<= less than or equalx >= y is x at least y/

== equal x == y is x ςy zero?

!= not equal x != y x ςy?



Assignment vsEquality

Åx = 3
Å= assignment 

ÅȄ  άƎŜǘǎέ о

Å3 is moved into the x memory cell

Åx == 3
Å== equality 

ÅIs x 3?

ÅFalse(0) or True



Logical Operators
Operator name use spin

&& and x && y    if x then y else 0

|| or x || y if x then 1 else y

! not ! x if x 0 else 1
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Figure 4.2Range of True Values for 
min <= x  &&  x <= max



1-14

Figure 4.3Range of True Values for 
z > x  ||  x > y



Precedence
unary ! - + &

mul ops * / %

add ops + -

rel ops < <= >= >

equality == !=

and &&

or ||

assign =
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Figure 4.1Evaluation Tree  and Step-by-Step 
Evaluation for !flag || (y + z  >=  x - z)



Short Circuiting

ÅC will execute a logical expression only as long as 
it has too. Saves time.

ÅIt may be possible during evaluation to determine
ÅAn and expression cannot be true

ÅAn or expression cannot be false

ïBy examining only the left operand(

Å( 0 &&  shorted ) == 0

Å( (!0)  || shorted ) != 0

ïThe shorted value is not needed to evaluate the 
expressions



4.3 The if Statement

if (logical-condition)

single-statement;

if (logical-condition)

single-statement;

else

single-statement;



4.3 The if Statement

if (logical-condition)

single-statement;

if (logical-condition)

single-statement;

else

single-statement;



if (logical-condition) single-statement; 
else single-statement;

Å²ƘƛǘŜǎǇŀŎŜ ŘƻŜǎƴΩǘ ƳŀǘǘŜǊ ǘƻ ŎƻƳǇƛƭŜǊ

ÅStyle points awarded by other programmers

ÅLogical-condition 
ïany int expression or relational logic

Åsingle statement 
ïspecial statements to be aware of
Ånull statement

;

Åcompound statement
{

//multiple statements
}

Åif
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Figure 4.4Flowcharts of if Statements with 
(a) Two Alternatives and (b) One Alternative



4.4 if Statements with Compound Statements

ÅCompound Statement groups many statements into a 
block. This block is treated as a single (long) statement 

Å{

Å//no matter how many statements are inside the 

Å//curly braces

Å}
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Figure 4.5if Statement to Order x and y



4.5 Decision Steps in Algorithms

Directing execution to solve large and complex 
problems
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Figure 4.6Structure Chart for Water Bill Problem


