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A truth table (table of combinations) specifies the 
values of a Boolean expression for every possible 
combination of values of the variables in the 
expression. Fig. 1 shows the general truth table for a 
function with n variables. The truth table of a function 
of n input variables has N = 2" rows. The exponential 
increase in storage requirement limits the truth table 
method of representing Boolean function if being used 
for large design. 

2.2 Algebraic Expressions 
The algebraic equivalent of the truth table is the 

canonical form of expression. By summing the 
minterms corresponding to the row of the truth table 
for which the particular function is true, a unique sum- 
of-product (SOP) algebraic expression known as the 
disjunctive canonical form (DCF) is obtained. In 
general, 

A&x,+I, .... XI)= Cd,mi 
? - I  

i = O  
where the summation is the logical OR operation. 

Algebraic method of representing switching 
circuits specifies a design completely without the 
storage problem. Simplification algorithms of this 
method are easily implemented onto a computer. 
Hence, it has been the most popular way of 
representing switching circuits. However, when an 
algebraic representation is subjected to manipulation, 
the intermediate storage and computation time 
requirements may present problems. 

2.3 Karnaugh Maps 
Kamaugh map provides a graphical display of the 

output variables involving in any SOP canonical or 
standard form expression. This is a cellular structure, 
which contains 2" cells for n variables, which can 
simultaneously display the operational behaviour and 
the functional relationship of a switching circuit. Each 
cell corresponds to one row of the truth table and one 
minterm of the DCF. Labeling the edges of the map 
identifies the cells and this is done in such a way as to 
give a unique combination of variables and their 
inverses for each cell. Each variable divides the map 
into two equal halves each containing 2"' cells. 

The size of Kamaugh map grows exponentially as 
the number of input variables feeding in increases. The 
map structure and the manipulation algorithms have 
the difficulty to be implemented onto a computer. 
Therefore, this technique is not suitable for computing. 
Nevertheless, when the technique is compared with the 
previous two approaches, it is still the most attractive 
technique for representing and manipulating Boolean 
function. 


