Digital Logic Design HW Answer
[Unit 3 & Unit 4]

3.8
A'+BD'+B'D

3.10
(a) WYZ' + WY'Z + XW'
(cJ(A'+C'+D)(B+C'+D)(A+C+D)

3.17
(f)

x=y)=z=(xy+xy)=z=(xy+xy)z+ (xy' +xy)z'
=XyzZ +X'y'z +Xy'z' +X'yz' =x(yz + y'z") +X'(y'z + yz')
=x(yz +y'z") +x'(yz + yz)'

=x=(yz+y'z')

=x=(y=1z)

(8)

x=y) =xy+xy) =X +y)x+y)=xy+xy'
=X'=y=xy' +xy=x=y'

3.18

(f)

x ©y) ©z=y+xy) O z=[xy +xXy)z' + (xy' +xYy)z
=xy'z2' +X'yz' +Xyz + X'y'z=x(yz +y'z') + X'(yz' +y'z)

=x(yz' +yz') +x'(yz' +y'z)=x © (yz+y'z)=x & (y © z)

(8)
x @ y)=x+xy) =X +y)x+y)=xy +xy
=x' @ y=xy+xy'=x Oy

3.20
(a)
xy @ xz=xy(x'+z)+ (X' +y)xz=xyz'+xy'z=x(yz' +y'z) =x(y © z)

(b)
For y = 1, the left hand side is x + z' but the right hand side is x'z' which are not
equal.



(c)
Fory = 0, the left hand side is xz' but the right hand side is x' + z' which are not
equal.

(d)

x+y)=(x+z)=(x+y)(x+2) + (x+y)(x+2) =x+yz+ (xy)(xZ)
=X+yz+Xxyz' =x+yz+y'z' =x+ (y=2z)

3.25

(f)
A'BD + B'EF + CDE'G

(8)
abd + b'd' + ¢'d

3.31
(a)

VALID:
LHS=(X'+Y) (X ® 2)+(X+Y)(X @ Z)

=(X'+Y)(XZ' +XZ)+ (X+Y) (X'Z +XZ"
=XZ'+XYZ' + XY'Z +X'YZ + XZ' + XYZ'
=X'Z'+ (XY' +X'Y)Z + XZ'

=Z'+72(X & Y)=Z'+(X © Y)=RHS

(b)
VALID:
LHS=(W' +X+Y)(W+X' +Y)(W+Y' +7Z)

=(W+X+Y)(W+ (X' +Y) (Y' +72))

=(W+X+Y)Y(W+ XY +YZ+X7Z))

=WXY +WXZ+WYZ+WX+WY +XYZ+YW+XY +XYZ
=W'YZ + XYZ + WX + X'Y' = RHS

(c)

VALID:
RHS=(A"+C)(A+D)(B+C +D)
=(A'D'+AC+CD)(B+C'+D)

=A'BD'+ A'C'D' + ABC + ACD + BCD
=ABC+A'C'D'+ A'BD' + ACD = LHS



3.38
(a)

x(y +a') =x(y + b’) implies that
0=x(y+a) ® x(y+b)

=x(y+a)(x +y'b) + (x' +y'a)x(y + b')
=xy'b(y +a') +xy'a(y +b')

=xy'a’b + xy'ab’ = xy'(a’b + ab")
=xy'(a @ b)

which implies that x=1 or y=0 or
a=b.

(b)
a'b +ab’ = a’c + ac’ implies that
0=(a'b+ab’) & (a'c+ac)

=(a’b +ab')(ac +a'c") + (ab + a'b")(a’c + ac’)
=a'bc’ +ab’c +abc’ +a'b'c
=a'(bc’ +b'c) +a(bc’ +b'c)=bc’+b'c=b & c

which implies that b =c.

4.3
F=Ym0,450),F,=m@0,3467);F+F,=%m0,34275,6,7)
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Proof: Let F Za s th ' e 2 am. bem =am,+am +am,+.

i=0 1=0 i=0 0

+bm, + /"1’"1 e %) Mg ¢ b,)m,+ (@, +b)m +(a,+ /_)3) ™ 2 (a,+b) m,

4.4
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(b)
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4.6
(a) set don’tcaredi=1and d5=0, F=A'B’ + AB
(b) set alldon’tcareto0,G=C

4.9
(a)
> m(0.1,4,5,6)
(b)
J1M(2,3,7)
(c)
223, Ty
(d)
[1M(©0,1.4,5,6)

4.25

(a)

> m(5,6,7,10,11,13,14,15) =[] M(0,1,2,3,4,8,9, 12)

(b)

> m(0, 2,4, 6) =] MQ1,3,5,7,8,9,10,11, 12, 13, 14, 15)

(c)

S m(7, 11, 13, 14, 15) =] M(0,1,2,3,4,5,6,8,9, 10, 12)
(d)

> m(4,8, 12,13, 14) =[] M(0,1,2,3,5,6,7,9, 10, 11, 15)



4.45

(a)
E1 | Eo 51 Ci+1
0 |0 [|si=aj@bj®c; |ci+1 = ajbi +ajcq
+ bi¢i
0 1 |si=aj@bj®ci |cij+1 =ajbj+
aj'ci + bjci
1 0 si=aj; @ by Ci+1 = ajbj + ajcq
* bic
1 1 Si—aj @by ® Ci+] = aj'bj +
ajbj aj'¢ci + bjcy
(b)
E1 | Eg Function

0 |0 |Add(A: B)
0 1 Subt (A ' B)
1 0 |XOR(A » B)
1 |1 |OR(A: B)

(hint: ignore the carry out’s function in E1=1, E0=0 and E1=1,E0=1)



