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2.4

Simple Flow of Control
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I l ti th B hImplementing the Branch

 if-else statement is used in C++ to perform a 
branch

 if (hours > 40)if (hours  40)
gross_pay  =  rate * 40 + 1.5 * rate * (hours -

40);40);
 else

gross pay = rate * hours;
Display 2.7

 gross_pay = rate * hours;
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B l E iBoolean Expressions

 Boolean expressions are expressions that are 
either true or false
comparison operators such as '>' (greater than) comparison operators such as '>' (greater than) 
are used to compare variables and/or numbers
 (hours > 40) Including the parentheses, is the (hours  40)   Including the parentheses, is the 

boolean expression from the wages example
 A few of the comparison operators that use two

( )symbols (No spaces allowed between the symbols!)
 >=    greater than or equal to
 != not equal or inequality

Display 2.8

 !      not equal or inequality
 = =   equal or equivalent
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if l Fl C t l (1)if-else Flow Control (1)

 if (boolean expression)
true statement

else
false statementfalse statement

 When the boolean expression is true
O l th t t t t i t d Only the true statement is executed

 When the boolean expression is false
 Only the false statement is executed
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if l Fl C t l (2)if-else  Flow Control (2)

 if (boolean expression)
{

true statementstrue statements
}

else
{{

 false statements
}}

 When the boolean expression is true
 Only the true statements enclosed in { } are executed Only the true statements enclosed in { } are executed

 When the boolean expression is false
 Only the false statements enclosed in { } are executed

Copyright © 2007 Pearson Education, Inc. Publishing as Pearson Addison-Wesley Slide 2- 6

y { }



ANDAND 

 Boolean expressions can be combined into
more complex expressions with
 &&   -- The AND operator

 True if both expressions are true
S t (C i 1) && (C i 2) Syntax:   (Comparison_1) && (Comparison_2)

 Example:   if ( (2 < x) && (x < 7) )
f True only if  x is between 2 and 7

 Inside parentheses are optional but enhance meaning
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OROR

 | |  -- The OR operator  (no space!)
 True if either or both expressions are true

 Syntax:    (Comparison_1) | | (Comparison_2)

 Example:  if ( ( x = = 1)  | | ( x = = y) )
f True if x contains 1

 True if x contains the same value as y
 True if both comparisons are true
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NOTNOT

 !  -- negates any boolean expression
 !( x < y)!( x  y)

 True if x is NOT less than y

 !(x = = y)
 True if x is NOT equal to y True if x is NOT equal to y

 ! Operator can make expressions difficult to ! Operator can make expressions difficult to 
understand…use only when appropriate
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I litiInequalities

 Be careful translating inequalities to C++
 if x < y < z translates asif  x  y  z   translates as

if ( ( x < y ) && ( y < z ) )if ( ( x  y )  && ( y  z ) )

NOTNOT

if ( x < y < z )( y )
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Pitf ll U iPitfall: Using  =  or  ==

 ' = ' is the assignment operator
 Used to assign values to variables

E l 3 Example:       x = 3;
 '= = ' is the equality operator

U d t l Used to compare values
 Example:       if ( x == 3)

 The compiler will accept this error: The compiler will accept this error:
if (x = 3)

but stores 3 in x instead of comparing x and 3
 Since the result is 3 (non-zero), the expression is true

Copyright © 2007 Pearson Education, Inc. Publishing as Pearson Addison-Wesley Slide 2- 11



C d St t tCompound Statements

 A compound statement is more  than one 
statement enclosed in  { } 
Branches of if else statements often need to Branches of if-else statements often need to 
execute more that one statement

 Example: if (boolean expression) Example:         if (boolean expression)
{

true statements
}

Display 2 9

}
else
{ Display 2.9{

 false statements
}
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B h C l iBranches Conclusion

 Can you
 Write an if-else statement that outputs the word

High if the value of the variable score is greaterHigh if the value of the variable score is greater
than 100 and Low if the value of score is at most
100?  The variables are of type int.yp

 Write an if-else statement that outputs the word 
Warning provided that either the value of the variableWarning provided that either the value of the variable
temperature is greater than or equal to 100, or the 
of the variable pressure is greater than or equal to p g q
200, or both.  Otherwise, the if_else sttement outputs
the word OK.  The variables are of type int.
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Si l LSimple Loops

 When an action must be repeated, a loop is used
 C++ includes several ways to create loops

W i h h hil l We start with the while-loop
 Example:         while (count_down > 0)

{{
cout << "Hello ";
count_down  -= 1;

}} 
 Output:        Hello Hello Hello 

when count down starts at 3

Display 2.10

when count_down starts at 3
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Whil L O tiWhile Loop Operation

 First, the boolean expression is evaluated
 If false, the program skips to the line following the 

while loopwhile loop
 If true, the body of the loop is executed

 During execution some item from the boolean expression During execution, some item from the boolean expression
is changed

 After executing the loop body, the boolean 
i i h k d i ti thexpression is checked again repeating the process

until the expression becomes false
 A while loop might not execute at all if the A while loop might not execute at all if the 

boolean expression is false on the first check
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hil L S twhile Loop Syntax

 while (boolean expression is true)
{

statements to repeat
}

 Semi-colons are used only to end the 
statementsstatements
within the loop

 While (boolean expression is true)

Di l 2 11

 While (boolean expression is true)
statement to repeat
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