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Lesson: Short Circuit Evaluation & DeMorgan’s Laws
Objective/Learning Target:
Understanding what a short circuit evaluation is and how to

apply it using Java
Understanding DeMorgan’s Laws
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What is Short Circuit Evaluation?

Both s and | | use short circuit evaluation. That means that the second condition isn’t necessarily checked if the result from the first condition
is enough to tell if the result is true or false. In a complex conditional with a logical and (s <) both conditions must be true, so if the first is false,
then the second doesn’t have to be evaluated. If the complex conditional uses a logical or (| | ) and the first condition is true, then the second
condition won’t be executed, since only one of the conditions needs to be true.

In a complex conditional using a logical and (s ) the evaluation will short circuit (not execute the second condition) if the first condition is false. In
a complex conditional using a logical or (| |) the evaluation will short circuit if the first condition is true.
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Practice

What is printed when the following code executes and x What is printed when the following code executes and x has been set to
has been set to zero and y is set to 3? negative 1?
if (x == [l (y / %) == 3) String message = "help";
System.out.println("first case"); if (x >= 0 && message.substring(x) .equals("help")
else System.out.println("second case"); System.out.println("first case");
a. first case else System.out.println("second case") ;
b. second case

c.  You will get an error because you can'’t divide by a. first case
zero second case

c.  You will get an error because you can’t use a negative index with
substring

=
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What is DeMorgan’s Laws?

DeMorgan’s laws were developed by Augustus De Morgan in the 1800s. They show how to handle the negation of a complex conditional,
which is a conditional statement with more than one condition joined by an and (&&) or or (]|), suchas (x < 3) ss (v > 2) .

e not(aandb) is the same as (not a) or (not b). In Java this is written as !(a && b) ==!a || Ib
e not(aorb)isthe same as (not a) and (not b). In Java this is written as !(a || b) ==!a && b
Applying DeMorgan’s Laws to ! (x < 3 s& vy > 2) yields ! (x < 3) || !(y > 2) which means that this complex conditional will be true

when (x >= 3 || y <= 2).
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What is DeMorgan’s Laws?

The negation modifies each conditional as shown below.

< becomes >=
> becomes <=
== becomes !=
<= becomes >
>= becomes <
1= becomes ==
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Practice

For what values of x and y will it print true?

m Original - 1 of 1

1 public class Testl
Go to: =R
https://runestone.academy/runestone/books/published/apcsarevie B B A e T
w/Conditionals/cDeMorgans.html = = 3
7 System.cut.princtla{!(x < 3 && y > 2});
8
Try out different values of x and y to check your answer. 1; }
false

Activity: 1 — ActiveCode (lcdmtest)


https://runestone.academy/runestone/books/published/apcsareview/Conditionals/cDeMorgans.html
https://runestone.academy/runestone/books/published/apcsareview/Conditionals/cDeMorgans.html
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Check Your Understanding

1. What is printed when the following code executes and x equals
4 and y equals 37?

3. Which of the following is the same as the code below?
(x> 2 && y < 4)

if (!(x < 3 || y > 2)) System.out.println("first
case") ;
else System.out.println("second case"); a. (x<2)|l(y>4)
b. (x<2)&&(y>4)
c. (x<=2)|l(y>=4)
a. first case d (x<=2)&&(y>=4)
b.  second case
2. What is printed when the following code executes and x equals 4 4. Which of the following is the same as the code below?
and y equals 3? Mx == 2 & y > 4)
if (! (x < 3 && y > 2)) System.out.println("first
case") ;
else System.out.println("second case"); a. (x!=2)(y<4)
b. (x!=2)&&(y<4)
c. (x!=2)&&(y<=4)
a. firstcase d  x!=2)]|(y<=4)

b. second case
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For More Resources and to Check Answers

Go to: https://runestone.academy/runestone/books/published/apcsareview/Conditionals/cShortCircuit.html

https://runestone.academy/runestone/books/published/apcsareview/Conditionals/cDeMorgans.html



https://runestone.academy/runestone/books/published/apcsareview/Conditionals/cShortCircuit.html
https://runestone.academy/runestone/books/published/apcsareview/Conditionals/cDeMorgans.html

