ITI1100A

Assignment # 2

SOLUTIONS
2.1
(@)
XYZ | X4y+z | (x+y+z)’ | X7 |y | 2 | X'y'Z’ XVZ (xyz) | (xyz)' | X" |y | 2 | X+y'+2’
000 0 1 1{1]1 1 000 0 1 11111 1
001 1 0 1/1]0 0 001 0 1 1110 1
010 1 0 1{0]1 0 010 0 1 11011 1
011 1 0 1/0|0 0 011 0 1 1100 1
100 1 0 01171 0 100 0 1 0111 1
101 1 0 0|10 0 101 0 1 01110 1
110 1 0 001 0 110 0 1 001 1
111 1 0 0[{0]|0 0 111 1 0 000 0
(b)
XVZ | X+YZ | X+Y | X+2Z | (X+¥)(X+2) Xyz | X(y+z) | Xy | XZ | Xy+Xz
000, O 0 0 0 (c) 000 0 00 0
001 0 0 1 0 001 0 00 0
010 0 1 0 0 010 0 00 0
011 1 1 1 1 011 0 00 0
100 1 1 1 1 100 0 00 0
101 1 1 1 1 101 1 01 1
110 1 1 1 1 110 1 110 1
111 1 1 1 1 111 1 1|1 1
(d)
XVZ|X|y+Z | X+(y+2) | (X+y) | (x+y)+z (e) | xyz |yz | x(yz) | Xy | (xy)z
0000 O 0 0 0 000( 0 0 0 0
0010 1 1 0 1 0010 0 0 0
0100 1 1 1 1 010 0 0 0 0
0110 1 1 1 1 011 (1 0 0 0
1001} 0O 1 1 1 100] 0 0 0 0
1011 1 1 1 1 101]0 0 0 0
1101 1 1 1 1 110] 0 0 1 0
1111 1 1 1 1 111] 1 1 1 1
2.4

(@) AC'+ABC +AC'=C'+ABC=(C+C)(C'+AB)=AB +C'
b) Xy +2)+z+xy+wz=(XY)Z'+z+xy+WZ=[(X+y)Z'+ Z] + Xy + wz
=(Z+Z)Z+X+Y)+XYy +WZ=Z+WZ+X+Xy+Y=Z(1+W +Xx(1+y)+y=X+y+2



(c) A'B(D' + C'D) + B(A + ACD) = B(AD' + AC'D + A + ACD)
~BAD' +A+AD(C +C)=B(A+A(D'+D)) =B(A+A)=B

(d) (A'+C)(A'+C)A+B+CD)=(A'+CC)A+B+CD)=A(A+B+CD)
=AA"+AB+ACD =A(B+CD)

(e) ABC'D + A'BD + ABCD = AB(C + C')D + ABD = ABD + A'BD = BD
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2.9

(@) F'=(xy" +x'y)" = (xy)'(y)" = (X' + y)(x + ¥') =Xy + XY’

b)F=[(a+c)(a+b)@a+b+c)]'=(@a+c)+(@a+b)+(@+b+cy

=a'c'+ab +ab'c

(© F = [z+ 2(vw + xy)] = Z[Z(vw + xy)] = Z[zvw + xyz]

=Z[(zZv'w)'(xyz)] =Z[(z+ v+ W)(X' + ¥ + 2)]
=Z'(v+w)(X' +VY)

2.1

(a) F(x,y,z2)=©(1,4,5,6,7)

(b) F(a, b, c)=©(0,2,3,7)

F=xy+xy +y'z
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(b)

F=bc+a'c
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(c)
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(d)
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Y=u(x xorz)+y'

(e)
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2.14 (a)

|
ﬁ F=xy+xy'+yt

(b)
)
) F=xy+xy'+yz
=(x"+y)y+@x+y)+ @@+
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2.18

(a)

"y

WXYZ F=.\}": +x5.';-+“,’1-';.+m':_;+“71j.

F=%(1.5.6.7.9.1011.13.14.15)

0000
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(b)
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5 - Three-input AND gates

2 - Three-input OR gates
Alternative: 1 - Five-input OR gate
4 - Inverters
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() F=xyz+xyz+why+mwxy+mwmay=yz+xy+wy=yz+yw+x)

(d F=yz+yw+)x)=5(1.509.13.10.11,13, 15.6.7. 14. 15)
=3(1.5.6.7.9. 10, 11. 13, 14, 15)
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1 —Inverter. 2 — Two-input AND gates. 2 — Two-input OR gates
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