1. (20%) Simplify the following Boolean functions or expression using map method:
(a) F(w,x,v,z) =11(1,3,58,9,11,13,15)
(b) G(a,b,c) = ac’+a’b’c+bc (HE%)

l.
(o)) Flw, x, ¢, 2)= (1, 3, s, g, 9,1,13,15)

= 3(0,2, 4, 6.1, 10, 12, %)
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2. (20%) Simplify the following Boolean functions by first finding the essential prime
implicants (Please indicate the essential prime implicants and prime implicants):
(a) F(a,b,c) = ¥£(0,1,3,4,7)

(b) F(w,x,,2) = (x+v'2" J(w+xy’), (5 1E5%)
(a) F(a,b,c) =3(0,1,3,4,7)
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EPl:  « Forab'c/, the only Plisb'c’, so b/c’ is an EPL.
* For abc, the only Pl is be, so be is an EPI.
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®) Flw,z,9,2) = (2 +y'2') (w+ ay/)

=wz+azy +wy'z +zy'2

we — 1100,1101,1110, 1111 (BB
y’ — 0100,0101,1100, 1101

wy'z’ — 1000, 1100

zy'2’ — 0100,1100

Fill the K-map:

yz
we~ 00 01 11 10

EPI: For wxyz, the only Pl is wx, so wx is an EPL.
For w'zy' 2, the only Pl is zy’, so zy' is an EPI.

'y’ 2, the only Plis wy'z’, so wy'2’ is an EPI.
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= F(w,z,y,2) =wz +ay' +wy'?
(20%) Simplify the following Boolean function E, together with the don’t-care conditions d,

and then ex press the simplified function in sum of products:
F(w,x,y,2z)=11(0,2,4,67,10,11,12.13,14),d = ¥(2,7,11,13)

Flw.X.4,2) =T1(0.2.4.6.7.10, 11,12, 13,14)
> 2(1.3,5.8,7,15)
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4. (10%) Simplify the following expression, and implement it with two-level NAND gates:
F(A,B,C) =11(2,56)
(PREUE)

4.

F(A,B,C) = [1(2,5,6)
=%(0,1,3,4,7)
=A'B'+B'C' +BC

= ((A'B' + B'C’ + BC)')’
= ((A'B")'(B'C)' (BOY)'
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5. (10%) Simplify the following expression, and implement it with two-level NOR gates:
F(w,x,v,2z) = ¥(1,3,58,9,11,13,15) -
(TRIERE)
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551 NOR - N6R

6. (20%) Simplify the following Boolean function F, using the two-level forms (a) AND-OR-
Inverter, (b) OR-AND-Inverter logic diagrams

F(A,B,C) = ¥(0,2,4,5,6) (FHEERR)

b ka0 2 (0,245, 1)
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