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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)+1)]+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+CY»A+D)B+D

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

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

=(4'+E)(B+E)(C+E)(A'+F+D)
(B+F+D)(C+F+D)

ACD'+ C'D'+A'C=D"(AC+C")+4'C
=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

5>
C

[(4B)'+ 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+A+B))
=Ad+ A4+ B))
By Elimination Theorem with
X=(A+(A+B)")' =A(4+B)=A'B
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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=(4B'+(AB+B)B+A=(AB'+ B)B + 4
=A+B)B+A=AB+B+A=A+B

(A'"+B+CYA'+C"+D)(B'+D
=(4'+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+ WZ+X0'Z=ZXY+ W + X0
=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

SIS

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)PRST=T +PRSTT=T
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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)A'+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+7YZ2)'=1 ByComplementarity
Law

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

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

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

213 (a) F,

213 (c) F3=[(4B+ CO)D][(4B + C) + D]
=AB+C)YDAB+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)]}'
=[A4 + (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) /P =[4 + (BCD)][(AD)' + B(C' + A)]P
=[A (B + C+D)] +[(4 +D)(B + CA)]

2.17 (a) f=[(4'+ B)C] + [A(B + C"]
=A'C+B'C +AB + AC'
=A'C +B'C +AB + AC' + BC
=A'C+C+AB+AC'=C+AB+A=C+4
217(¢) f=(A'+B' +A)A+C)A'+B'+ C'+B)
B+C+C)=A+0O)
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2.10 (b) X
X Y

{jjfh m S

}5}

2.10 (d)

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

2.11 (d) (4'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+X(Y+D[W' + X' (Y + 2)]
By Uniting Theorem

=X(Y+2)

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

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

213(b) Fy=A'A’+AB'=A'+AB'=A'+ B’

213(d) Z=[(A4+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 + DY(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)ABD +(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)
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Unit 2 Solutions
2.18 (b) sum-of-products

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

2.19

2.20 (c)

2.22 (a)

2.22 (b)

2.22 (c)

2.23 (a)

2.23 (¢)

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

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

H'Il'+JK
= (HT' + JHT + K)
= (H'+ I+ DH'+ K"+ K)

A'BC + AB'C + CD'

=C(A'B + AB' + D")
=(C[(4+B)(A'"+ B+ D]
=CA+B+DA"+B'"+ D"

W+ UYV =W+ U)W+ Y)W+ V)

A'B'C + B'CD' + B'E' = B{A'C + CD' + E)
=B[E'+ C(4'+ D"]
=B(E'+ C)(E'+ A"+ D)

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']

2.21

2.22 (d)

2.22 (e)

2.22 ()

2.23 (b)

2.23 (d)

=A'CD + B'CD +AC'D
0—0/0—/
A’ C D
B’ C D
o—/o—/o—
A C’ D

»—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 OoIn

A'B'+(CD'"+E)=AB'+(C+ E)D'+E)

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

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

A'B'C+B'CD'+ EF'=A'B'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"

WXY+ WX + WY =XWY+WwW)+WwyY
=XW+Y)+ Wy

=X +WX+YYW+Y+WYW+Y+Y)
=X+ WX+ Y)W +7Y)

T™wW+UYy'+Vv
= (T+U+Z)(T+Y'+V)(W+U+V)(W+Y'+V)

ABC + ADE' + ABF' = A(BC + DE' + BF')
= A[DE' + B(C + F")]
= A(DE' + BYDE' + C + F")
= A(B + D)B + EY(C +F' + D)C + F'+E'
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224 (@) [(XY)+ X +DNZ]=X+Y+X +1Z 224(b) X+ Y(Z+ W)Y =XY(Z+ W) =XYZW
= X'+ Y'+ Z By Elimination Theorem with X
=X'+7Y)
224(d) (A+BCD+(A+B)=CD+(4+B)
224 (c) [(A'+B) +(4B'C)+CD] {By Erlir'nination Theorem with X = (4 + B)'}
=(4A"+ BYA'B'C(C + D" = A'B'C =CD +A'B
225@) F(P QO R S)=[(R' +PQO)S]=RP' +Q)+S§' 2250m) FW X, Y 2) =[X+YZW+X)]

=[X+YZ+WYZ]'=[X+ YZ]'

225(c) F(4, B, C D) =[A'+B' +ACD]' Yy xz

=[A"+B'+ CD])' =AB(C'+ D")

226(a) F=[(4'+B)YBI/C+B=[A'+B+B1C+B 226 () G =[(B)(B+OJC= (B +BC)C=4BC
=C+B

227 F=(UtX+WMULX+Y)(V+2)
=(V+X+WH(V+2)=V+ZX+ WY)
By Distributive Law with X =

W
L]
'

°
7 — + F

4

2.28 (a) F =ABC+ A'BC + AB'C + ABC' 2.28 (b) Beginning with the answer to (a):

= BC + AB'C + ABC' (By Uniting Theorem) F=A(B+C)+BC

=C(B+A4B")+ ABC'=C (A+ B) + ABC’

226(c) H=[WX(Y'+Z)'=W+X+YZ

(By Elimination Theorem) A
=AC+BC+ABC'=AC + B (C+ AC") B °
=AC+B(A+C)=AC+ AB + BC C F

B_
°
CH

B -
C

Alternate solutions:

D—
F=A4B + C(4 + B)
44 ° ) 3 > F F=AC+ B+ C)
C-
|

A
B

229 xyz |x+y |xwz |y | xz |xy |xzixy 2290 yyz | xey | vez | Xz | ey | (en
(X'+2) (Y+2) | X+2)
000 | 0 1 0 0 |0 0 X'+2)
001 | 0 | 1 0 0 |o 0 000 | 0 | 0 1 0 0
010 | 1 1 1 0 |1 1 001 | o | 1 1 0 0
011 | 1 1 1 0 |1 1 010 I 1 1 1 1 1
100 | 1 | o 0 0 |0 0 SR 1 1 1 1
101 | 1 1 1 1 o 1 ool T ol o 5 0
110 |1 | o 0 0 |0 0 o1 1 " ) ] 0
11| 1 1 1 1 o 1 o 1 " 5 5 5
111 | 1 1 1 1 1
20
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2290 xyz |xv |vz |xz |xv+vzexz |xvixz 229W@Wypc | a+c| aB+c'| +C) | 4B| ac'| 4B
000 |0 |0 |oO 0 0 (AB+C) +AC
001 To To 11 " N 000 | 0 1 0 0] 0] o0
010 To To o 5 5 001 | 1 0 0 0] 0] o0
oTT To 11 T . " 010 | 0 1 0 0] 0] o0
oo To To T 5 5 011 | 1 0 0 0] 0] o0
T o To T 5 n 100 | 1 1 1 0 1| 1
o To o 1 1 101 | 1 0 0 0] 0] o0
110 | 1 1 1 R
PH e o ! ! 11| 1 1 1 1o | 1
229@  wxyz | wxy | wz | wxyrwz | wez | wexy | (w2w+xy)
0000 0 0 0 1 0 0
0001 0 0 0 1 0 0
0010 0 0 0 1 0 0
0011 0 0 0 1 0 0
0100 0 0 0 1 0 0
0101 0 0 0 1 0 0
0110 1 0 1 1 1 1
0111 1 0 1 1 1 1
1000 0 0 0 0 1 0
1001 0 1 1 1 1 1
1010 0 0 0 0 1 0
1011 0 1 1 1 1 1
1100 0 0 0 0 1 0
1101 0 ! 1 1 1 1
1110 0 0 0 0 1 0
1111 0 1 1 1 1 1
2.30 F=X+Y"Z+X'YZ (from the circuit)
=X+Y+ X'YZ\N Z+X'YZ) (Distributive Law)

= (X+Y+XX+Y'+Y)X+Y+ZVZ+XNZ+YNZ+Z")

= (1+Y)X+1D)(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

(Distributive Law)

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

(from the circuit)
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