
Instructions 

• Show all your steps--answers alone are not sufficient. 

• Homework must be done neatly. 

• Use straight-edged paper (no notebook tear-outs with ragged edges). 

• Please STAPLE papers to a signed cover sheet. 

Homework Problems 

Problem 5.4 (a). Plot the expression on a 4-variable K-map. (10 points) 

Problem 5.4 (b). Simplify the K-map from 5.4 (a) into SOP form. Begin with a fresh map. (10 points) 

Problem 5.4 (c). Simplify the K-map from 5.4 (a) into POS form. Begin with a fresh map. (10 points) 

Problem 5.6 (a). To work, use guideline summary from class; ignore “essential prime implicants.” (20 points) 

Problem 5.8 (a). (Note that the problem asks for both SOP and POS simplifications.) (20 points) 

Problem 5.12 (c). (POS simplification.) (10 points) 

Problem 5.21 (b). (Note that POS form is requested even though the problem statement is given in min-terms.) Plot the min-term map, then redraw 
with 0’s, and group the 0’s. (20 points) 













































There are five important points to keep in mind when simplifying 
functions on K-maps:
1. Each square (minterm) on a K-map of two variables has two 
squares (minterms) that are logically adjacent, each square on a K-
map of three variables has three adjacent squares, and so on. In 
general, each square on a K-map of n variables has n logically 
adjacent squares, with each pair of adjacent squares differing in 
exactly one variable.
2. When combining terms (squares) on a K-map we always group 
squares in powers of 2, that is, two squares, four squares, eight 
squares, and so on. Grouping two squares eliminates one variable, 
grouping four squares eliminates two variables, and so on. In 
general, grouping 2n squares eliminates n variables.
3. Group as many squares together as possible; the larger the group 
is, the fewer the number of literals in the resulting product term.
4. Make as few groups as possible to cover all the squares 
(minterms) of the function. A rninterm is covered if it is included in 
at least one group. The fewer the groups, the fewer the number of 
product terms in the minimized function. Each minterm may be used 
as many times as it is needed in steps 4 and 5; however, it must be 
used at least once. As soon as all minterms are used once, stop. A 
minterm that has been used in at least one group is said to have been 
covered.
5. In combining squares on the map, always begin with those squares 
for which there are the fewest number of adjacent squares (the 
"loneliest" squares on the map). Minterms with multiple adjacent 
minterms (called adjacencies) offer more possible combinations and 




