
PRACTICE PROBLEM SET 6 
Logic Optimization (Quine-McCluskey) 
 
1. Provide an overview of the Quine-McCluskey algorithm. What are the possible methods to implement each step? 

 
 
2. Given the constraint matrix where columns correspond to prime implicants and rows correspond to minterms in the on-set, what type of reductions can 

be made to simply the matrix? 

(a) Dominating rows can be removed, dominating columns can be removed. 

(b) Dominating rows can be removed, dominated columns can be removed. 

(c) Dominated rows can be removed, dominated columns can be removed. 

(d) Dominated rows can be removed, dominating columns can be removed. 

(e) None of the above. 

 
 
3. What does the complete sum of a function tell us?  

(a) The minimum cover of the function. 

(b) The essential prime implicants of the function. 

(c) The prime implicants of the function. 

(d) The on-set, the off-set, and don’t care set. 

(e) The implicants of the function. 

 
 
4. Which of the following equations represent a complete sum for F(a, b, c) = ∑m(3, 4, 5) + ∑d(1, 6)? 

(a) F(a, b, c) = ab’ + a’c 

(b) F(a, b, c) = ac’ + ab’ + b’c + a’c   

(c) F(a, b, c) =  a’bc + ab’c’ + ab’c 

(d) F(a, b, c) = a’bc + ab’ + ac + b’c 

(e) none of the above 

 
 
5. Which of the following represents DeMorgan’s Law?  

(a) IC capacity doubles every 18 to 24 months. 

(b) (a + b)’ = a’ + b’ 

(c) xy + x’z + yz = xy + x’z 

(d) (a + b)’ = a’b’ 

(e) F = a Fa + a’Fa’ 

 
 
6. Using the Shannon expansion theorem, F(a, b, c) = a’c + b + ab’c’ expanded with respect to c is equal to which of the following expressions?  

(a) F = c’(b + ab’) + c(a’ + b) 

(b) F = c’(a + b + a’b) + c(c + b’ + a’b) 

(c) F = c’(1) + c(0) 

(d) F = c’(a’) + c(b’c’) 

(e) F = a’(c + b) + a(b + b’c’) 

 
 
7. Using the Shannon expansion theorem, expand F(a, b, c) = b’c +a’ b’ +  abc’ with respect to variable c 
 
 
8. Using the Shannon expansion theorem, expand F(a, b, c, d) = a’c + bcd’ + ab’c’d’ + ac  with respect to variables a and d. 
 
 
9. Is F(a, b, c, d) = a’c’d + a’cd’ + ad a complete sum? If not, find the complete sum of F. 
 
 



10. Using Quine-McCluskey (tabular minimization method) minimize F(a, b, c) = Σm(0, 6) + Σd(2, 3, 7). Be sure to show your work. 
 
 
11. Using Quine-McCluskey (tabular minimization method) minimize F(a, b, c, d) = ∑m(1, 2, 3, 4, 5) + ∑d(12, 13, 14, 15). 
 
 
12. Demonstrate two methods to find all the primes of F(a, b, c) = a’b’c’ + a’b’c + a’bc + a’bc’ + ab’c. 
 
 
13. Using the Iterated Consensus Method, determine the complete sum of F(a, b, c, d) = ab’c’ + a’bc’ + abc’ + a’b’. Why is the complete 

sum important? 
 
 
14. Using the Recursive Consensus Method, determine the complete sum of F(a, b, c, d) = ab’c’ + a’bc’ + abc’ + a’b’. Note: this is the 

same equation a the previous problem so you should get the same complete sum.  
 
 
15. Can the row/column dominance method be utilized to minimize F(a, b, c) = ∑m (0, 1, 2, 5, 7, 6)? If so, provide the minimized equation. If not, explain 

why and provide alternative methods (you do not need to actually do these alternative methods, just list your options). 
 
 
16. Can the row/column dominance method be utilized to minimize F(a, b, c, d) = ∑m (1, 3, 4, 6, 7, 12, 13) + ∑m (8, 9, 10, 11)? If so, provide the 

minimized equation. If not, explain why and provide alternative methods (you do not need to actually do these alternative methods, just list your 
options). 

 
 
17. Using the Row/Column Dominance Method, minimize F(a, b, c, d) =  ∑m(0, 1, 2, 3, 9, 10, 11) + ∑d(6, 12, 14, 15).  
 
 
18. (5 points) Provide an example of row dominance. Explain why the dominating row (verses the dominated row) can be removed. 
 

 
19. Does the order in which variable are expanded effect the efficiency (number of iterations required) of the recursive consensus method? Provide an 

example illustrating your answer. If variable selection does make an impact, discuss possible methods to select the splitting variable such that the 
number of iterations required to complete the recursive consensus algorithm are reduced.  
 


