
GATE-LEVEL MINIMIZATION
INEL 4205 - Spring 2012
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Example: f(w,x,y,z) =
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PRIME IMPLICANTS
• In choosing adjacent squares in a map, we must ensure that

• all the minterm of the function are covered when we combine the squares

• the number of terms in the expression is minimized

• there are no redundant terms (i.e. minterms covered by other terms)

• Prime implicant (PI): product term obtained by combining the maximum possible number 
of adjacent squares.

• If a minterm in a square is covered by only one PI then the PI is essential.

• To avoid redundant terms, do (1) essential prime implicants, (2) prime implicants, (3) 
other terms
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Map in (b): do the 1’s in (a) first, then CD and AB’
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Example: F(A,B,C,D,E) = A'B'E' + BD'E + ACE
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• Example 3-8: Simplify to a minimal expression using the:

• 1’s to produce a sum of products (AND-OR)

• 0’s to produce a complemented sum of products (AND-NOR)

• 0’s to produce a product of sums (OR-AND)

• 1’ to produce a complemented product of sums (OR-NAND)
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