
Assignment 2.3 
Advanced Decision Making Topics 

 

More Complex Boolean Expressions 

 
You can combine these operators into complex boolean expressions.  For example, suppose a and b 
are both true.  Is this statement true or false? 
 

(a && !(a || b) ) 
 
Try it out first and see if you can decide what it means on your own.   
 
How To Do It 
 
Just like in math, you start in the inner-most brackets first.  This is the order you would figure this 
question out:  Do the red statment, then the blue statement, then the green statement, like this: 
 
 

(a && !(a || b) ) 
 
 
Red statement: a || b  Since a is true and b is true, a || b will also be true. 
 
Blue statement:  The ! will reverse the truth of the red statement.  So now that part is false. 
 
Green statement:  Because of the way the blue and red statements turned out, the green statement 
now reads " a && false ".  Since both parts of an && need to be true, the whole statement will turn 
out to be false. 
 

Order of Operations 

 
Java follows BEDMAS, but there are other operations to consider as well.  Here is the order of 
operations: 

 (1)   !, ++, -- 

 (2)   *, /, % 
(3)   +, - 

 (4)   <, >, <=, >= 

 (5)   ==, != 

 (6)   && 

 (7)   || 
(8)   =, +=, -=, *=, /=, %= 

   



Brackets still come first.  Operators on the same line have equal order and are evaluated from left to 
right, just like in math. 
 
Example 
 
What will be printed by the following statement?  
 

System.out.print (5 > 3 + 1 && 6 - 3 > 1  || 3 <= 2 + 1 && 4 < 3 ); 
 
Java would evaluate first the arithmatic, then the comparison operators, then the &&'s, then the ||'s: 
 

  5 > 4 && 3 > 1 || 3 <= 3 && 4 < 3 
   true && true || true && false 

  true || false 
true 

 
The end result is the value "true" is printed. 
 

Short Circuit Evaluation 

 
Technically the above example is a lie.  Java evaluates compound boolean expressions from left to 
right, and evaluation automatically stops as soon as the value of the entire expression is known.  For 
example, consider A || B.  If A is known to be true, then the whole expression will be true, so Java 
doesn't bother to evaluate B.  This is known as "Short Circuit Evaluation."  So, for example: 
 
if (score != 0 && scoreTotal / score > 90) 
 
this will not cause an error if score is zero.  Normally dividing by zero causes an error in Java, but 
because the first part of the && expression was false, Java doesn't evaluate the second part, saving 
itself from crashing. 
 

Nested if Statements 

 
You can place if statements inside of if statments, like so: 
 

if (boolean expression 1) 
{ 
 if (boolean expression 2) 
 { 
  statements; 
 } 
} 

 
 
 
 



This is equivalent to: 
 

if (boolean expression 1 && boolean expression 2) 
{ 
 statements; 
} 

 
Beware of the Dangling Else!  The following code is trying to read in an integer and print its value if it's 
positive and even.  If it is negative, should print out "x is not positive" where x is the number. Will this 
work? 
 

int n = sc.nextInt(); 
if (n > 0) 
 if (n % 2 == 0) 
  System.out.println(n); 
else 
 System.out.println(n + " is not positive); 

 
You know this is a trick question, but why does this fail?  If you compile and run this code, you will find 
that when you type 3 you get: 
 
3 is not positive 
 
What's going on here?  Remember, indentation is for the programmer only; Java will match the else to 
the nearest unpaired if, not the first one as the indentation would suggest here.  You can fix this code 
a number of ways: 
 
1.  You can use {} to mark off the blocks of code as you want them: 
 

int n = sc.nextInt(); 
if (n > 0) 
{ 
 if (n % 2 == 0) 
  System.out.println(n); 
} 
else 
 System.out.println(n + " is not positive); 

 
Now Java knows to pair the else with the first if. 
 
2.  You can rearrange the order of the statements, like this: 
 

int n = sc.nextInt(); 
if (n <= 0) 
 System.out.println(n + " is not positive); 
else if (n % 2 == 0) 
 System.out.println(n); 



If Java gets to the else clause, the number must be positive, so you just need to check if the number is 
even. 
 

Tricky Questions 

 
Please try out the AP-style multiple choice questions handed out in class to test your understanding of 
these topics. 


