ITI1100A
Assignment # 2

SOLUTIONS
2.1
@)
XYZ | Xxty+z | (x+y+z)’ | X’ |y | 2 | X'Yy’Z’ Xyz (xyz) | (xyz)’ | X |y | 2 | X’+y'+2’
000 0 1 1111 1 000 0 1 1111 1
001 1 0 1(1]0 0 001 0 1 1(1]0 1
010 1 0 1101 0 010 0 1 1101 1
011 1 0 1100 0 011 0 1 1(0]0 1
100 1 0 0|11 0 100 0 1 0|11 1
101 1 0 0|10 0 101 0 1 0j11]0 1
110 1 0 0|01 0 110 0 1 001 1
111 1 0 0|00 0 111 1 0 0|00 0
(b)
XYZ | Xtyz | Xty | X+z | (X+y)(x+2) XYz | X(y+z) | Xy | Xz | Xy+xz
000 0 0 0 0 (©) 000 0 0O 0
001 0 0 1 0 001 0 0|0 0
010 0 1 0 0 010 0 0|0 0
011 1 1 1 1 011 0 010 0
100 1 1 1 1 100 0 010 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 1 111 1
(d)
XYZ | X | Y4z | x+(y+2) | (x+y) | (x+y)+z (®) | xyz|yz | x(yz) | xy | (xy)z
000|0| O 0 0 0 000| O 0 0 0
001|0]| 1 1 0 1 0010 0 0 0
010|0| 1 1 1 1 010 0 0 0 0
0110 1 1 1 1 0111 0 0 0
100|1] O 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
111(1] 1 1 1 1 1111 1 1 1
2.4

(@ AC'+ABC+AC'=C'+ABC=(C+C)C' +AB)=AB+C'
)Xy +2)+z+xy+wz=Xy)zZ +z+xy+wz=[(X+y)Z' +2z] + Xy +wz
=(z+Z)z+x+y)+xy+wz=z+wz+x+xy+y=z(1+w)+x(l+y)+y=x+y+2z



(c)A'B(D'+ C'D) + B(A+ ACD) =B(A'D'+ ACD + A+ A'CD)
=B(AD'+A+AD(C+C)=B(A+A(D'+D))=B(A+A)=B

d)A+C)A'+CYA+B+CD)=(A'+CCYA+B+CD)=AA+B+CD)
=AA'+ AB+ACD=A(B+CD)

(e) ABC'D + ABD + ABCD = AB(C + C")D + ABD = ABD + ABD =BD
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(@) F'=(xy' +xy) = (xy)'(Xy)' = (X' + y)(X +Y) =xy + Xy’

() F=[@a+c)(@+b)@+b+c) =(@+cy+@+b)+(@+b+cy
=a'c'+ab+ab'c
(@ F = [z + Z(vw + xy)] = Z[Z(vW + xy)] = Z[zVw + xyz]

=Z[(zvw)(xyz)]=Z[(z + v+ W)(X" + Y + 2)]

=Z(v+ W)X +)

2.11

(@) F(x,y,2)=©(1,4,5,6,7)
(b) F(a, b,c)=©(0, 2,3, 7)
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Xy +Xxy'+y'z

Xyz

000
001
010
011
100
101
110
111

P PR P OOLPR O

(@)

F=Dbc +a'c

abec

000
001
010
011
100
101
110
111

R O OO Fr Fk O Frm

(b)

u oxy

Y

fu xory)'

u—+x'}

fy' +z)

Y=[u+x)y +:z]




(c)

(d)

(e)

()

I X

N

]

uoxy

' Z fv +z')

fu'+ x')

Y=fu+x)y+z

ufx Xor :z

M XYy Z
M
: uxy

HoX v

— Ly

x'fu + ')

)

}

Y=u+yz +uxy

Y=u+x+x"fu+y)



(e)

2.14

(c)

(@)

F=xy+xy'+y=

%y

bid
Nkaky

D
D"%}— F=xy+xy +y=
[D—

J
] F=xy+xy +yz
(Y)Y )

Dﬁ
%} F=xy+xy +y%
O

=[(0)' (x¥) ()]

=[6p) (x¥)' )]’

F=xy+xy +vyz

=@x'+y)Y+x+y)+ @+



2.18

(a)

by

WRYZ F=xy7+xyz+why+wxy+wxy

F=2X(1.5,6,7.9.1011,13.14.15)
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3 - Three-input AND gates

2 - Three-input OR gates
Alternative: I - Five-input OR gate
4 - Inverters
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(¢) F=x2r+xyz+why+uxy+wxy=yz+xy+wy=yz+yw+x)

(d) F=y=+yw+yx)=5(1.5.9.13.10.11.13.15.6.7. 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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