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Unit 2 Solutions

2.1
2.2 (a)

2.3
2.4 (a)

2.5 (a)

2.6 (a)

2.6 (¢)

2.6 (e)

2.7 (a)

2.8 (a)

2.8 (¢)

2.9 (a)

Unit 2 Problem Solutions

See FLD p. 731 for solution.

In both cases, if X = 0, the transmission is 0, and if
X =1, the transmission is 1.

X
/c X
—L‘/ /‘J— - —/0—
X Y
Answer is in FLD p. 731
F=[41)+ A1) +E+BCD=A4+E+ BCD

(4+ B)(C+B)(D'+B)(ACD' + E)

=(4C+ B) (D' + B) (ACD' + E) By Dist. Law
= (ACD' + B) (ACD' + E) By Dist. Law
=ACD' + BE By Dist. Law

AB + C'D'= (4B + C") (4B + D"
=A+C)YB+CYA+D)B+D

A'BC + EF + DEF' = A'BC + E(F +DF")

= A'BC + E(F +D) = (A'BC + E) (A'BC + F + D)

=(A'+E)(B+E)(C+E)(A'+F +D)
(B+F+D)(C+F+D)

ACD'+ C'D'+A'C=D"(AC+C")+4C
=D'(4 + C") + A'C By Elimination Theorem
=D'+A4'C)(A+C"+A4C)
=D'+AYD'+CO)(A+C"+4)
By Distributive Law and Elimination Theorem
=A'+D)(C+D)
A+B+C+D)(A+B+C+E)Y(A+B+C+F)
=A+B+C+ DEF
Apply second Distributive Law twice

g_

| A

s>
C

[(AB)' + C'D]' = AB(C'D)' = AB(C + D")
=ABC + ABD'
(A+B)YO)(A4+B)(C+A)
=(AB+C)(A4+B)(CA" =B+ C")A'BC'
=A'BC’
F=[A+B)+A+A+B)")]A+A4+B))
=Ad+ A+ B))
By Elimination Theorem with
X=(A+(A+B))'=A(4+B)=A'B

17

2.2 (b)

In both cases, if X = 0, the transmission is YZ, and
if X =1, the transmission is 1.

L=y

2.4 (b)

2.5 (b)

2.6 (b)

2.6 (d)

2.6 ()

2.7 (b)

2.8 (b)

2.9 (b)

Y=(AB'+ (4B +B))B+A=(AB'+ B) B + 4
=A+B)B+A=AB+B+A=A+B

(A'+B+C)YA'+C'"+D)(B'+ D
=('+C'"+BD)(B'+ D"
{By Distributive Law with X = 4" + C'}
=A'B'+ B'C'+ B'BD + A'D'+ C'D' + BDD'
=A'B'"+A'D'+ C'B'"+ C'D'

WX+ WYX+ ZYX =X(W+ WY'+ ZY)
=X(W+ZY) {By Absorption}
=X(W+2)(W+7Y)

XYZ+ W7+ X0'Z=ZXY + W + XQ
=Z[W'+ X(Y + O]
=Z(W'+ X)(W'+ Y + Q") By Distributive Law

A+ BC+ DE
=A+BC+D)A+BC+E)
=A+B+D)A+C+D)A+B+E)A+C+E)

WXYZ + VXYZ + UXYZ = XYZ (W + V + U)
By first Distributive Law

1 oy

STC

7
[4 + B (C'+ D)]' = A(B(C' + D))’
= A(B' + (C'+ D)) = A(B' + CD')
= A'B'+ A'CD'

G={[R+S+T)PT(R+S)] T}
=R+S+D'PTR+S)+T
=T+ @RST)PRSNT=T +PRSTT=T
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Unit 2 Solutions

2.10 (a) X Y
—o X
/} —_ —/o—

2.10 (c)

ﬁﬂ 45? jJ

2.10 (e)

=T

o=t

211 (a) (A'+B'+C)A4'+B'+(C)'=0 By
Complementarity Law

211(¢c) AB+(C'+D)AB)'=A4AB+C'+D

By Elimination Theorem

2.11 (e) [4AB'+(C+ D)'+E'F|(C + D)
=AB'(C + D) + E'F(C + D) Distributive Law

212(a) X+Y2)+ (X +YZ2)'=1 By Complementarity
Law

212(c) (VMW +UX)(UX+Y+Z+ VW) =V'W+ UX)
(Y + Z) By Elimination Theorem

212(e) W+ XY +2Z)+ (W +X)(Y+2Z)
= (Y + Z) By Uniting Theorem

AA+B+B+B)=0+B+B=B

213 (a) F,

213 (c) F53=[(4B+ CO)D][(4B + C) + D]
=AB+C)DAB+C)+AB+C)'D

= (4B + C)' D By Absorption
2.14 (a) ACF(B + E + D)

2.15(a) f'={[4 + (BCD)[(AD)' + B(C' + A)]}'
=[4 + (BCD)|' + [(AD)' + B(C' + A)]’
A'(BCD)" + (AD)"[B(C" + A)]’
=A'BCD + AD[B' + (C"+ A)"]
=A'BCD + AD[B’ + C"A"]
=A'BCD + AD[B’ + CA'|
2.16 (a) fD =[4+ (BCD)[(4D)' + B(C' + A)]P
=[A(B+ C+D)]+[(4+D)(B+ CA4)]
217 (@) f=[(A'+ B"\C] +[AB + C"]
=A'C+B'C+AB + AC'
=A'C+B'C+AB + AC'+ BC
=AC+C+AB+AC'=C+AB+A=C+4
217() f=A'+B'"+A)A+C)A'+B"+C"+B)
B+C+C)=A+0)

18

2.10 (b) X
X Y

{jjfh m e

}5}

2.10 (d)

X X
Y
2.11 (b) AB(C'+ D)+ B(C'+ D) =B(C'+ D) By
Absorption

2.11 (d) (A'BF + CD')(A'BF + CEG) = A'BF + CD'EG
By Distributive Law

211 () A B+ C)(DE +F)' +(DE+F)

=A(B+C)+DE+F By Elimination
212 (b) [W+ XY+ W'+ X (Y +2)]=X (Y + Z)
By Uniting Theorem

212(d) (UV'+ WX)UV' + WX +YZ) = UV + WX
By Absorption Theorem

212()) V+U+WMW+X)+Y+UZT+[(W+X)+
UZ'+ Y] =(W+X)+ UZ + Y By Absorption

213(b) Fy=A'A"+AB'=A'+AB'=A'+ B’

213(d) Z=[(A+B)C]'+(A+B)CD=[(4+B)C]'+D
By Elimination with X = [(4 + B) C]’
=AB'"+C'+ D’

214(b) W+ Y+Z+VUX

2.15(b) f'=[AB'C + (4'+ B + D)(ABD' + B"]'

= (AB'C)[(A' + B + D)Y(ABD' + B")’
(A'+ B"+ C)[(4'+ B + D) + (ABD")'B"]
(A'+ B+ C)[A"B'D' + (A" + B' + D")B]
= (A'+ B+ C)[AB'D' + (4' + B'+ D)B]

2.16 (b) fP =[4B'C+ (4'+ B + D)(ABD' + B"]P
=(A+B'+C)JABD +(A+B+D")B

217() f=A'C+B'C+AB+AC'=4+C

2.18 (a) product term, sum-of-products, product-of-sums)

© 2021 Cengage. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.

Solutions Manual for Fundamentals of Logic Design Enhanced Edition 7th Roth


https://textbooktestbanks.com/products/9781337620352-solutions

Unit 2 Solutions
2.18 (b) sum-of-products

2.18 (d) sum term, sum-of-products, product-of-sums

2.19

2.20 (¢) F=D[(' +B")C+AC']
=D(A" + B +AC")(C + AC")
=D +B" +C")(C+A)

2.22(a) A'B'+ A'CD + A'DE’
= AB'+ CD + DE')
= A'[B'+ D(C + E"]
=AB'+ D)(B' + C + E')

222 () HT +JK
=(HT' + J(HT + K)
=H +HI'+NH+ KU+ K)

2.22(¢0) A'BC + AB'C + CD’
=C(A'B + AB' + D")
=C(C[(4+B)(A4A'"+ B+ D"
=CA+B+DA"+B'"+D"

223 () W+UYV =W+ U)W+ Y)W+

223 (c) A'B'C+B'CD'+ B'E'=B/(A'C + CD'+ E")
=B[E'+ C(4'+ D"]
=B(E'+ C)(E'+ A"+ D)

2.21

2.18 (¢) none apply

2.18 (e) product-of-sums

2.20 (a) F=D[(A" + B")C+AC']

2.20 (b) F=D[(A" +B")C+AC']
=A'CD + B'CD +AC' D

0—0/0—/

A’ C D

B’ C D

o—/o—/o—
¢ D

o

»—A»—A»—A»—AOOOO>
—_—_0 O == — O oW
_— 0 = O = O = O|N
P—‘OP—‘OP—‘P—‘P—‘OE
— o oo~ O = oM™
HO = O X =X O

222(d) AB'+(CD'+E)=AB +(C+E)D'+E)
=(AB'+ C+E)A'B'+D'+E)
=A'+C+E)B' +CH+E)

A"+ D'+ E)YB'+D'+E)

2.22(¢) A'B'C+B'CD'+ EF' =AB'C+ B'CD'+ EF'

=B'C(A'+D") + EF'

=(B'C+ EF)(A'+ D'+ EF")

=(B'+E)YB'+F)C+E)(C+F")
(A'"+D'+E)A'+ D'+ F"

222(0) wx'y+wx +wy =XWwy+ W)+ wy'
— '(W,"F Y) + W'Y’
=X +WX+YY\W+Y+WYW+Y+Y)
=X+ W)X+ Y)W +7Y)

223 () TW+UY'+V
= (T+U+VYT+Y+ VY WUV W+Y'+V)

2.23 (d) ABC + ADE' + ABF' = A(BC + DE' + BF')
— A[DE' + B(C + F")]
= A(DE' + BYDE' + C + F")
— A(B+D)B +E)C +F'+D)C+F' +E
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Unit 2 Solutions
[(XY) + (X' + V)Z] =X+ Y+ (X' + V)Z

2.24 (a)

2.24 (c)

2.25 (a)

2.25 (c)

2.26 (a)

2.26 (c)

2.28 (a)

2.29 (a)

= X'+ Y'+ Z By Elimination Theorem with X

=X+ Y)

[(4"+ B) + (4'B'C) + C'DY’

= (4" + B)A'B'C(C + D) = A'B'C
FE QR S) =[(R"+POS]I'=R(P'+ Q)+

=RP'+RQ'+ S’

F(4, B, C,D)'=[A'+ B’ + ACD]'
=[A'+ B'+ CD]'= AB(C' + D)

F=[A"+B)B]'C+B=[A'"+B+B1C+B

=C+B

H=[WXY+Z)]'=W+X+YZ

224 (b) (X +(Y(Z+W)))=XY(Z+ W) =XYZW

224(d) A+B)CD+(A+B)=CD+(4+B)
{By Elimination Theorem with X = (4 + B)'}
=CD +A'B'

225(0b) FW, X Y 2) =[X+YZW+ X))

=[X+XYZ+ WYZ]'
=[X+ YZ+ WY.
= XY+ X7

':[X‘FYZ]’

226 (b) G = [(4B)(B + C)]'C = (4B + B'C')C = ABC

2.27 F=F+X+WF+X+)(V+2)

=(V+X+WH(V+2)=V+ZX+ WY
By Distributive Law with X =

W
°
Y —
X °

Z — + F
V
F=A4ABC + A'BC + AB'C + ABC' 2.28 (b) Beginning with the answer to (a):
= BC + AB'C + ABC' (By Uniting Theorem) F=A4(B+C)+BC
=C(B+A4B") + ABC'=C (A+ B) + ABC’
(By Elimination Theorem) A
=AC+ BC+ABC'=AC + B (C+ AC") °
=AC+B(A+C)=AC+ 4B + BC C + F
B_
C [ ]
B_
C_ ° Alternate solutions:
F=A4B + C(4 + B)
A4 ‘> 3 > - F=AC+ B4+ C)
Cc-
AT\
[ ]
B /
Xvz |x+v |x+z |+ | xz |xv |xzexy 2290 yyz | iy | vz | Xz | oen | (een
X'+Z) (Y+2) | (X'+2)
000 | 0 1 0 0 |0 0 X+2)
001 0 1 0 0 0 0 000 0 0 1 0 0
010 1 1 1 0 1 1 001 0 1 1 0 0
011 1 1 1 0 1 1 010 1 1 1 1 1
100 | 1 0 0 0 |0 0 011 | 1 1 1 1
101 | 1 1 1 1|0 1 100 | 1 0 0 0 0
110 [ 1 | o 0 0 |0 0 o1 | 1 1 1 1 1
111 1 1 1 1 0 1 110 1 1 0 0 0
111 1 1 1 1 1
20
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Unit 2 Solutions
2290) yyg

N

X7 | XY+YZ+X'Z

XY+X'Z

000

0

0

001

010

011

100

101

110

HHOOOOOO&

R0 KN Rl Il Rl Keoll Renl
(=) f ) fel Rl R 1=2 Ll Rl

111

3
s
N

—— O || = ||~

W XY+WZ

el Bl E=1 K= =N Nl

W'+Z

229(d), 5 ¢

W+XY

A+C

AB+C'

(4+0)
(AB+C"

PN
[so]

N
Q

AB
+A4C'

000

001

010

011

100

101

110

111

[y UNIGY NN U Ui el Y R

el el k=l K= Il k=1 )

W+2)(W+XY)

0000

0

0001

0010

0011

0100

0101

0110

0111

1000

1001

1010

1011

1100

1101

1110

Ll =0 el K==l Bl Rell Il Rl el el Feoll Reo ) ool Rer ) Renl He)

(=) fel o) Jo ) el Fel k=2 =1 LN LN =) el Je) Je) Kl N

1111

2.30 F=X+YZ+XYZ
=X+Y+ X'YZ\N Z+X'YZ)

el B2 Rl K== e Rl B Neoll Bl Bl Reoll Reoll Reoll Renll Renll Ran)

—lo|l~|lo|l~|lo|l~|lol=|~=|~]|~|~<|~=]—=|~

[ Y Y Y Y =y ey gy ey gy bl E=1 k=2 =2 k=2 k=]

= (X+Y+X)XHY+Y)X+Y+ZVNZ+XNZ+YNZ+Z")

= (1+Y)X+1)(X+Y+Z)(Z+X)(Z+Y)(1)

= (H()HX+Y+Z)N(Z+X)(Z+Y)(1)

= (X+Y'+ZNZ+XNZ+Y)

G=X+Y" +Z2")YX +2)(Y+2)

21

el =0 Rl K==l Bl Rl Il Rell P Bl Rl Herll Renll Kel Rean)

(from the circuit)
(Distributive Law)
(Distributive Law)

(Complementation Laws)
(Operations with 0 and 1)
(Operations with 0 and 1)

(from the circuit)

Ll Bl =2 el K=l Re ) ew)

Ll Bl E=2 k=] k=] k=X N}l N
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