
Review For Second Midterm 

K-Maps.  Using K-Maps, determine a minimal sum for each of the following Boolean functions: 
 
 

1. 𝑓 𝑤, 𝑥, 𝑦, 𝑧 = ∑𝑚 1,4,6,8,9,10,11,12,13 + 𝑑𝑐(3,15) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. 𝑓 𝑣, 𝑤, 𝑥, 𝑦, 𝑧 = ∑𝑚(1,3,5,7,9,10,11,13,17,19,21,23,24,25,26,27,28,29) 
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Quine McCluskey.   
 
 

1. Using Quine-McCluskey, obtain all the prime implicants for the following Boolean function 
𝑓 𝑤, 𝑥, 𝑦, 𝑧 = ∑𝑚 1,6,7,8,9,10,11,14,15 + 𝑑𝑐(8,10) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. In 3−variable Quine−McClusky, how many comparisons are done in the first step of the 
algorithm assuming r number of minterms with zero 1′s, s number of minterms with one 1, t 
number of minterms with two 1′s and u number of minterms with three 1′s. 
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Petrick’s Method.  Use Petrick’s method to determine all the minimal sums for the following 
Boolean function.  Indicate the cost of the minimal sums. 

 
 

 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 

 

𝒎𝟒 𝒎𝟔 𝒎𝟗 𝒎𝟏𝟏 𝒎𝟏𝟒 𝒎𝟏𝟓 

𝑤𝑥𝑧 X X 

𝑥𝑦𝑧 X X 

𝑤𝑥𝑦 X X 

𝑤𝑦𝑧 X X 

𝑤𝑥𝑧 X X 

𝑤𝑥𝑦 X 

𝑦𝑧 X 
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Table Reduction.   
 

1. For the following Prime Implicant Table use row/column reduction in order to find a minimal 
cover.   Justify each step. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2. Give an example of a 4-variable Boolean function and a corresponding prime implicant table 

which has a dominated row and a dominating column before any simplifications have been 
made. (Hint:  The function can be incomplete). 
 
 
 
 
 
 

 
 
 

3. Give an example of a 4-variable Boolean function and a corresponding prime implicant table 
which has a dominated row which cannot be deletedbefore any simplifications have been 
made. (Hint:  The function can be incomplete). 

 
 
 
 

 
 

 
 
 
 
 
 
 
 

 

𝒄𝟏 𝒄𝟐 𝒄𝟑 𝒄𝟒 𝒄𝟓 𝒄𝟔 𝒄𝟕 Cost 

𝑟1 X X X 4 

𝑟2 X X 4 

𝑟3 X X X 3 

𝑟4 X X X 3 

𝑟5 X X 3 

𝑟6 X X 4 

𝑟7 X X 4 
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Multi-Output Minimization.  Using Quine-McCluskey and Table Reduction, determine the multi-
output minimal sum for the following set of Boolean functions: 

 
 

𝑓1 𝑥, 𝑦, 𝑧 = ∑𝑚 0,1,2,5,6  
𝑓2 𝑥, 𝑦, 𝑧 = ∑𝑚(3,5,7) 
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Synthesis Problem.  Design a 4-input, 2-output minimal two-level gate combinational network that 
gets as input two 2-bit numbers (𝑠 = 𝑠2𝑠1, 𝑡 = 𝑡2𝑡1) and outputs the maximum 𝑚 = 𝑚2𝑚1 of the 
two numbers (i.e. 𝑚 = 𝑚2𝑚1 = max⁡(𝑠, 𝑡)).  Treat each output separately. 
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MSI Components.   
 
 

1. Consider the Boolean expression 𝑓 𝑤, 𝑥, 𝑦, 𝑧 = ∑𝑚(1,2,4,5,9,12,13,15) 
 
Realize this Boolean expression using a 4-to-1 multiplexer and external gates.  Let 𝑥, 𝑧 appear on 
the select lines 𝑆1, 𝑆0 respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Consider constructing a Borrow Lookahead Subtracter.  I.e. precompute the borrow-out bit for 

the i-th digit. 
 
 
Define the analogues of 𝑝𝑖 , 𝑔𝑖  for the Borrow Lookahead Subtracter.  Give the formula for 𝑏𝑖+1 in 
terms of 𝑏𝑖 , pi, gi. 

 
 
 
 

 
 

 
 
 
 
 
 
 
 

 


