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Variants on the TimeExample 

• See TimeExample2a.java 
– Code as written in class 

• See TimeExample2b.java 

– Handles 12hr problem 

– Writes 4:3pm as 4:03pm 

– Uses Cascading and Nested Ifs 

• See TimeExample2c.java 

– Rewrite of TimeExample2b 

– uses extra variables and a different algorithm to achieve 'cleaner' more easily understood code 

– Uses only simple ifs and if-else’s

Nested Ifs 

• Any statements can be placed inside an if block or else block 

• This can include other if statements! 


E.g. 1. Let’s say we want to 


• double a if a < b 



• print the new a if we are in ‘display’ mode (display = = 1) 


• double b if b < a 



• print the new b if we are in ‘display’ mode (display = = 1)

if(a < b) 

{ 


a *= 2; 


if (display == 1) 



System.out.println(“a = “ + a); 

}

else 

{ 
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b *= 2; 


if (display == 1) 



System.out.println(“b = “ + b); 

}

E.g. 2. Try again: 

• double a if a < b 


• print the new a if we are in ‘display’ mode (display == 1) 

• else, a >=b 


• if a !=b 



• double b if b < a 



• print the new b if we are in ‘display’ mode (display == 1)
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if(a < b) 

{ 


a *= 2; 


if (display == 1) 


System.out.println(“a = “ + a); 

}

else 

{ 


if (a != b) 


{
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b *= 2; 



if (display == 1) 




System.out.println(“b = “ + b); 

}
}

OR

if(a < b) 

{ 


a *= 2; 


if (display == 1) 


System.out.println(“a = “ + a); 

}

else if (a != b) 


b *= 2; 


if (display == 1) 



System.out.println(“b = “ + b); 
}

Cascading If 

• The cascade can continue for as many levels as needed…

if(grade < 50) 


System.out.println("Failed"); 

else if (grade < 60) 


System.out.println("D"); 

else if (grade < 70) 


System.out.println("C"); 

else if (grade < 80) 


System.out.println("B"); 

else if (grade < 90) 


System.out.println("A"); 

else


System.out.println("A+");
Leap Year Example: The rules for leap year are as follows: 
– If a year is divisible by 4 it is a leap year 

– Unless the year is also divisible by 100 

• Then although divisible by 4, it is not a leap year 

– Unless the year is also divisible by 400 

• Then, although divisible by 100, it is a leap year


2000 
yes
(divisible by 400) 

2002 
no
(not divisible by 4) 


2004 
yes
(divisible by 4 & not by 100) 

2100 
no
(divisible by 100 & not by 400)

Let's create LeapYear.java 

Boolean Variables

• Boolean values are simply ‘true’ and ‘false’ 

• They are represented in Java by the literals:  false
 true

if (true) 


System.out.println(“If block has run”); 

else


System.out.println(“Else block has run”); 

( If block has run 

if (false) 


System.out.println(“If block has run”); 

else


System.out.println(“Else block has run”); 

( Else block has run
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• There are variables that can hold true/false values 

• They are said to have a ‘Boolean’ data type

double value = Math.random() * 100; 

boolean topHalf = value >= 50.0; 

if (topHalf) 


System.out.println(value + “ is >= 50%”); 

else


System.out.println(value + “ is < 50%”);
Boolean Operators 

• Just as we have arithmetic operators such as + and *, there are Boolean operators


! 
| 
|| 
^ 
?
:
&
&&

! Not
• ! (read 'not' or 'bang') is a unary operator 

• Returns the opposite result 


!true 

false

!false 
true

!(3 == 3) 
false

!(3 != 5)
false
&, && And
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	true && false
( false
false && false 
( false
(3 < 5) && (10 > 2) 
( true
  (5 < 1) & (10 > 2)
= false & (10 > 2)
= false & true
= false
  (5 < 1) && (10 > 2)
= false && (10 > 2)
= false


• Binary operator (takes 2 operands) 

• Returns 'true' only if both operands are true, otherwise returns 'false'

• && stops at first false and returns false otherwise returns true

• & evaluates all operands then returns the result
Lecture 09 – Boolean Variables and Operators II



26 Sept 2003

|, || Inclusive Or
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	true || false
( true
false || false 
( false
(3 < 5) && (10 > 2) 
( true
(3 > 5) && (10 > 2) 
( true
  (10 > 2) | (5 < 1)
= true | (5 > 1)
= true | false
= true
  (10 > 2) | (5 < 1)
= true | (5 > 1)
= true


• Binary operator (takes 2 operands) 

• Returns 'true' only if either (or both) operands are true, otherwise returns 'false'
• || stops at first true and returns true, otherwise returns false 

• | evaluates all operands then returns result

^ Exclusive Or
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	true ^ false

( true
false ^ false 
( false
(3 < 5) && (10 > 2) 
( false
(3 > 5) && (10 > 2) 
( true


• Binary operator (takes 2 operands) 

• Returns 'true' only if either (but not both) operands are true, otherwise returns 'false'

If-Then-Else Operator 

• Trinary operator (3 operands) 

• (condition)? then-expression : else-expression 

e.g. set z to the smaller of the two values, x or y 

if (x < y) 


z = x; 

else 


z = y; 

z = (x < y)? x : y;

e.g. Print out a monthly due date 


• the month is randomly generated 


• Examples of the printing format: 



1. “The book is due in 5 months” 



2. “The book is due in 1 month”

Order of Precedence


enters when 


b < = a 








Only  one�statement
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