Tutorial 4: Minterms and Maxterms

e In Boolean algebra, a function can be expressed in two main canonical forms:
- Sum of Products (SOP): Logical OR of minterms where the function equals 1.
- Product of Sums (POS): Logical AND of maxterms where the function equals 0.

e A minterm represents one combination producing logic 1, while a maxterm
represents one combination producing logic 0.

Question 1: For the given truth table with three variables A, B, and C, and an example
function F:
Given truth table for F(A, B, C):

ABC|F
000]1
001]0
0101
011]0
100]1
10110
110]1
111]0

Answer the following:
(a) Express the function F in Sum of Products (SOP) form.
(b) Express the function F in Product of Sums (POS) form.

Answers:
F =1 for minterms m(0, 2, 4, 6).

a) SOP form: F(A,B,C) =£m(0,2,4,6) = A'B'C' + A'BC' + AB'C' + ABC'

b) POS form: F(A,B,C) =TIM(1,3,5,7) = (A+B+C")(A+B'+C")(A'+B+C")(A'+B'+C")

Question2: Convert the following Boolean functions from a canonical sum-of-products form to a
standard simplified product-of-sums form and vice versa.

a) F(xy,z) =2(0,2,4,5)
b) F(x,y,z) = 2(1,2,3,7)

c) F(xy,z) =11(1,3,4)



Answers:

Convert between canonical forms:

a) F(xy,z) = 2(0,2,4,5) - F =1IM(1,3,6,7)
b) F(xy,z) = £(1,2,3,7) - F =1IM(0,4,5,6)

c) F(xy,z) =11(1,3,4) - F =2m(0,2,5,6,7)

Question3: Complete the following questions:

1. In Boolean algebra, a minterm is defined as ---------

Ans: A product term that produces a logic 1 for exactly one combination of inputs.
Or A minterm gives output 1 for one input combination.

2. A+B+Cisa------- term in a Boolean expression with variables A, B, and C.

Ans: Maxterm.

3. A+ B-Cisa----- term in a Boolean expression with variables A, B, and C.

Ans: Minterm.

4. IfaBoolean function F(A,B,C) is represented as the sum of minterms £m(1, 3, 5),
does it imply that F is ---- for input combinations 1, 3, and 5.

Ans: 1

5. IfaBoolean function F(A,B,C) is represented as the sum of minterms [1M(0,2,4),
does it imply that F is ---- for input combinations 1, 3, 5, 6, and 7, and imply that F is
---- for input combinations 0, 2 and 4.

Ans: 1,0

6. A - Band A’ + B’ are examples that represent --- terms for variables A and B?

Ans: Minterms.

7. - is A sum term that produces a logic 0 for exactly one combination of inputs.

Ans: Maxterm.




8. Write a function that represents an example of a sum of minterms?

Ans: (A)F(AB)=A - B+A’ - B

OrF(AB)=ZIm(,,,)

9. The maxterm M2 for variables A and B is --------

Ans: Maxterm M2 = (A + B').

10. The expression F(A,B,C) =[IM(0,2,4) imply that F is --- for input combinations ----- .

Ans: F is 0 for input combinations 0, 2, and 4.

11. For a Boolean function with two variables A and B, which minterm corresponds to
the combinationA=0,B=1?

Ans: A=0,B=1 - A"-B.

Question 4: Simplify the following questions:

QLF=x(f+y)+x

Ans:

F=xx+xy+x
=0+x.y+x
=x(y+1)
=x.1=x
Using x.x =0
Apply the Absorption Law: x.y + x = x




Apply De Morgan's Law to the first term : (x + V) = X. ¥
Distribute : (X.y)(X + y)

Simplity : X. V. X =X.y . X. Y.V =X.y

Q3.F=A.B.C+A+A.B.C

Ans:
F=ACB+B)+A
=AC.(1))+A=AC+A
(A+C)(A+4)
=A+0)(DH)=A+0)

s F=AB+(A+B+C0)
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