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Hey Siri: What Are Boolean Algebra, 
Digital Logic, Exclusive OR Function, 
Truth Tables, and Karnaugh Maps 
 
We can hardly get out of bed in the morning without checking our phone, laptop, tablet, turning 
on the tv, and/or asking Alexa a question. But we don’t know much about the details. We don’t 
know much about how these technologies work. Boolean algebra, digital logic, the exclusive OR 
function, truth tables, and Karnaugh Maps are foundational concepts that power nearly 
everything we do on computers and mobile devices. Let’s take a closer look. 
 
At their cores, these devices all operate by processing information as a series of 1s and 0s, 
making Boolean algebra essential for understanding how decisions are made in computing 
systems. Boolean algebra allows us to control and manipulate these binary values using digital 
logic operations like AND, OR, NOT, and XOR (exclusive OR), which form the basis of 
decision-making in hardware and software. 
 

 
 
Digital logic translates these Boolean functions into physical components like logic gates, 
which are used to build processors, memory, and other critical hardware. The XOR function, for 
example, plays a key role in tasks like error detection and encryption. 
 
Truth tables serve as a fundamental tool to describe how Boolean functions behave for all 
possible input combinations, helping to visualize how logic gates will respond in various 
scenarios. 
 
Karnaugh Maps, in turn, allow us to simplify complex Boolean expressions, optimizing circuits 
for efficiency and speed. From mobile apps to web browsing, the logic behind these concepts 
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ensures that your devices operate smoothly and efficiently, making them critical to 
understanding the world of modern technology. 
 
For fun and further understanding, let’s look at some boolean 
algebra, particularly the exclusive or function. We’ll solve this, 
and place our work into a truth table. From there we’ll check all 
possible combinations of our binary problem and complete the 
table. Next we’ll simplify the results into a Karnaugh Map. 
Somewhere, somehow in the depths of our internet enabled 
world, it’s processes like this that give us faster wifi, a stronger 
mobile signal, a smoother gaming experience, and better 
screen and sound quality when our favorite sports teams are 
going at it on the court, pitch, or field yet again. 

Exclusive OR Function 
Boolean function (the XOR, exclusive OR function): 
 

F(A,B) = A′B + AB′ 
 
A’ = Not A 
B’ = Not B 
 
Solve for: A = 1, and B = 1  
 
F(A,B) = (0 x 1) + (1 x 0) 
F(A,B) = 0 + 0  
F(A,B) = 0 

Truth Table 
Make a table to find all possible boolean values. The truth table helps you understand the 
behavior of a Boolean function by listing all possible combinations of input values and their 
corresponding outputs.   
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The fourth row containing A=1 and B=1 is our example from above where we solved for 
F(A,B) which as a result of the function is equal to 0. 
 

 

Karnaugh Map 
The Karnaugh Map (or K-map)  is used to simplify Boolean 
expressions, making it easier to design efficient digital 
circuits by grouping terms and reducing them. A K-map is 
essentially a visual way of organizing truth table values to 
help you simplify Boolean expressions.  
 
Instead of listing all the possible combinations like a truth 
table, a K-map arranges these combinations in a way that 
makes it easier to spot patterns and group terms for 
simplification. It’s easy to imagine why this efficiency is 
highly sought after in the world of computer science. 
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Now, plug in all of your possible combinations for A and B and see the F(A,B) results in the 
Karnaugh Map. This illustration highlights when A=0 and B=0, so F(A,B) = 0. Which is the 
same result we have in our Truth Table above. 
 

 
This gives the resulting, completed K-map. 

 
Karnaugh Maps allow you to visualize patterns and quickly simplify Boolean expressions, 
reducing the number of terms or logic gates needed in a digital circuit. As the number of 
variables increases (for example, to 3 or 4 variables), K-maps become even more useful for 
simplifying complex Boolean expressions. 
 
In this simple 2-variable example, the K-map shows that the XOR function can’t be further 
simplified, but with more variables and a more complex function, K-maps help identify areas 
where terms can be grouped and reduced. 
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