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1. According to DeMorgan’s theorem, the complement of X + Y · Z is X/ · Y/ + Z/. Yet both functions are 1 for XYZ = 110. How can both a function and its complement be 1 for the same input combination? What’s wrong here?

2. Using algebraic manipulations or truth tables, prove each of the following:

a) (X + Y) · (X/ + Z) = XZ + X/Y

b) AB/ + CD + AC/D + B = B + AB/ + AC/D + D

c) (A + B) (A + C) = A + BC

d) AB + A(B + C) + B(B + C) = AC + B

3. Using Boolean algebra, simplify each of the following functions:

a) F1 = WXYZ (WXYZ/ + WX/YZ + W/XYZ + WXY/Z)

b) F2 = AB + ABC/D + ABDE/ + ABC/E + C/DE

c) F3 = [AB/ (C + BD) + A/B/ ] C

d) F4 = A/BC + AB/C/ + A/B/C/ + AB/C + ABC

e) F5 = (AB + AC)/ + A/B/C

f) F6 = A + AB + AB/C

g) F7 = AB/C (BD + CDE) + AC/
4. Convert each of the following expressions into SOP from:

a) F1 (X,Y,Z) = (X/ + Y) Z + XYZ
b) F2 (A,B,C) = ((A+B)/ + C)/
c) F3 (A,B,C,D) = (A + B) (B + C + D)

d) F4 (A,B,C) = A/BC/ + (A + B/) (B + C/ + AB/)

5. Convert each of the following expressions into canonical SOP from:

a) F1 (X,Y,Z) = X + Y/Z/
b) F2 (A,B,C) = A/ + (B/C )/
c) F3 (A,B,C,D) = AB/C + A/B/ + ABC/D

d) F4 (A,B,C) = A/B + B/C + A

6. Convert each of the following expressions into POS form

a) F1 (X,Y,Z) = X + Y/Z/
b) F2 (A,B,C) = (A + C) (AB + AC)

c) F3 (A,B,C,D) = AB + CD (AB/ + CD)

d) F4 (A,B,C) = A/B + B/C

7. Convert each of the following expressions into canonical POS from:

a) F1 (X,Y,Z) = X + Y/Z/
b) F2 (A,B,C) = (A + C) (AB + AC)

c) F3 (A,B,C,D) = (A + B + C) (B/ + C)

d) F4 (A,B,C) = (A +B/) (B + C)

8. Consider the following truth table of a function F:

	A
	B
	C
	F

	0
	0
	0
	0

	0
	0
	1
	0

	0
	1
	0
	0

	0
	1
	1
	1

	1
	0
	0
	0

	1
	0
	1
	1

	1
	1
	0
	1

	1
	1
	1
	1


a) Express F in canonical SOP form.
b) Express F in canonical POS form.
c) Express F/ in canonical SOP form.
d) Express F/ in canonical POS form.
9. Consider the Boolean function F(A,B,C,D) given in the below truth table.

Implement F(A,B,C,D) using only two 2-input OR gates, one 2-input XOR gate, and two 2-input AND gates.

	A
	B
	C
	D
	F

	0
	0
	0
	0
	0

	0
	0
	0
	1
	0

	0
	0
	1
	0
	0

	0
	0
	1
	1
	1

	0
	1
	0
	0
	0

	0
	1
	0
	1
	1

	0
	1
	1
	0
	1

	0
	1
	1
	1
	1

	1
	0
	0
	0
	0

	1
	0
	0
	1
	1

	1
	0
	1
	0
	0

	1
	0
	1
	1
	0

	1
	1
	0
	0
	1

	1
	1
	0
	1
	1

	1
	1
	1
	0
	0

	1
	1
	1
	1
	1


10. Implement the following function with a minimum gate multilevel circuit (i.e. find the minimal cost realization of the function). Assume that both true and complemented versions of the input variables are available.

F (A,B,C,D) = A / B / C D + A / B C D / + A B / C / D +A B C / D / 
a) Use NAND gates only.

b) Use NOR gates only.

