EEC180A DIGITAL SYSTEMS |  Winter, 2006.

Solutions for Homework # 2

21 (@ XX+ Y)=XX'"+X¥=0+X¥=X¥
MX+XY=X1+Y)=X(1)=X
() XY+ XV =X(Y+vr)=X(l=X
(d) (A+ BiA+ B')=AA + AB' + AB+ BR' = A + AB' + AB + BE'
=A1+B+B8)Y+0=A(1)=4

2.2(a) Inboth cases, if X =0, the transmission is 0, and if ~ 2.2(b)  In both cases, if X = 0, the transmission is YZ, and

X =1, the transmission is 1. if X = 1, the transmission is 1.
X X ’
¥ X X
b= CF=HDT
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2.3 (a) 1 (Theorem 5)
{(b) €D + AB'E (Theorem 8D) (technically, we also used Theorem 3D)

(¢} AF (Theorem 9) (d) C+ D'B + A’(Theorem 11D)
(e) A'B + D (Theorem 10D) (fy A + BC + DE + F (Theorem 11D)
24@) F={(A)+ AV +E+BCD=A+E+BCD  24(0) Y=(AB'+ (AB+B) B + A= (AB'+ B) B + 4

“(A+BIB+A=AR+B+A4=4d+F

2.5(a) (4 +B)(C+B)(D +B)(ACD' + E) 2.5(h)
=(AC+ B} (D" + B) (ACD' + E) By Th. 8D
={ACD" + B} (ACD' + E} By Th. 8D
=ACD'+ BE By Th. &D

(A"+ B+ C) 4"+ C'+ D) (B'+ D)
=(A"+C'+ BD) (B' + D)
1By Th. SD with X = A"+ C1
=AB'+B'C'+ BRD + AD + CD' + BDD'
=AB'+A'D'+ CB + C'D"

26(x) AB+CD'= (AB + C) (4B + D) 26(b) WX+ WYX+ Z¥X = X{W + WY + 2¥)
=(A+C)(B+C)(A+D) (B +D =X(W + ZI) {By Th. 10}
= X(W +Z) (W + ¥) _

2.10 (a) 210(b)

X ¥
—s X ¥ X ¥
= 4':5 — = v e —
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2.10 (¢)

2.11(a) ABC+ (A'BCI=1 ByTh.s 211(b) A(B+CD)+B+C'D=E+CD By Th. 10

201(c) A+B+CDA+B)=A+B+CD
By Th. 11D

[
313(a) A'+C'+D)(A'+C)(B+C+DY KAJ;‘-"CJ (C+ D

=(C"+ DB + A'D) (CA'D) = C (BD + A'D) + (C'A'D) {Using XY + X'Z = (X + Z)(X' + ¥) with X = C}
=CBD + CA'D' + C'A'D

303(b) (A'+ B+ CY)(A+ C+DY)(A+B) (A + D) (AT])

=[A"+D(B'+ C)J A+ B(C+D)] =AD (B'+ C) + A'B(C + D) = ADB' + ADC' + A'BC + A'BD"

313(c) (A 4B+ C)A+D)(A'+B+D)(A+B) [AFE~0Y
=[A’'+ (B'+Cj(B+D)](4+BDY) = (4"+BC+ B'D) (A + BD) {By Th. 14 with X = B}

=A(BC + B'D') + A'BD' {By Th. 14 with X = A}
=ABC + AR'D' + A'BD'

3.14(a) 4 FABCD + (L)' =ABCD+CD'=C{A'B'D + D) =C'+ A'BY) {By Th. 1D with ¥ = D} =CD'+ A'BC

3.14(b) AB'C'+CD'+ BCD! = AB'C' + DY(C + BCY) = AB'C' + D'(C + B) = AB'C' + CD' + BDY

304(c) (A+BIA'+B+D)(B'+C+D) =B +A(A'+ D) (C+D) =B+ AD(C+ D) =B"+ ACD

) A+ B+ O+ DAL C YD+ E) {d' +C'+ D+ E) AC
=[A"+ C'H (B +D) (D E) (D + E)]AC {By Th. 8D twice with X = 4"+ O} =[4'+ (' + rﬂﬂjﬁ)jﬂ:
=[4'+ '+ D] AC = ACD :

315(c) AB+ABC+BCD + BC'D'=B'[A'C + C'D] + B[4+ C'DYJ = B [(C + D) (C'+ A)] + B [(A + C) (A + D)]
=[B+(C+DI(C'+AVNB +(A+CYA+D) =(B+C+ D)B+C'+A}B +A+C) (B +A+DY)

315{(d) A'CD +ABD A ACD' +BD =D (A'C'+B)+ D' (AB'+ 4'C) =D (B + AJ(B+C)+ DB + AN A+ C)
D"+ (BHAVB+CI D+ (B +AYA+C)] =(D'+B+A)V (D' +B+CYD+ B+ AV (D + A4 + C)

315(e) HWXY + WXY + WYZ + XYZ' = WY (X + X'+ Z) + X¥Z' = WY + XV7' = FIW+XZ) =YW+ X)W+ 2y



3.18(a) BCD’ +w + A'BD' = HE\ "+ ABC + AB'D + A'BD' = ABC' + AB'D + A'BD’

318 (by WY +HWH¥Z+XT7+ WYY+ WYZ =0V + HFYZ+ X%+ WYY+ W2 = "Y' + WYZ+ WX'Y + i
S il e A i i i

= W'Y+ WA'Y + WXZ

3.18 (c) {B-Jrq:r_ijjr,{ FB+CI(A'+ CH+D)(B'+C'+ D) =fA+ B+ C)(A'+ C + D)(E"+ '+ DY

318 (d) WY+ WXZ + WY'Z+ W7' = BT + BXT + [ﬂfz W2+ XYZ = WY'Z + WZ'+ XYZ
| I

AYZ (add consensus term)

322(a) xp+xl'+yz=y(x+xt) vz =ay+az'tyz 322(b) (' +z)(x+y)z=(xp +xz+yz
N =xztx+yr=xz+yt
Alternate Solution: xp + xyz'+yz =y (x + xz' + 2) Alternate Solution: (xy' +z) (x+y) z =z (x + )
=y(xtZtz)=yia+] =y LL: §
322(c) o'tz + "+ =zx +zy'
=xYy + (x'+y) {By Th. 11D with ¥ =z}
=xptx'ty=x+xty=J+y=|] 322 (d) adB'+ec)+ad b+ ) +B +c)ih+ )

ﬁtll.;_r}"+z +ix'+ )z = (xy" + z) oy )=
= 'K 4 cd + abd' 4+ a T+ Bt
AR e G TR

=g'h'd+a'bd + b'c" + be'
Other Solutions: 6" + be + a'e'd” + a'h'd
be'+bo+acd +acd
be'+ be + ahd + a'cd

3.23(a) &ICJ.J+ "+ BCD + A'CD' + ABC + A;x(_" 3.23(b) ABC + ABD + A'E + €D+ AC'D + ABC
=AD"+ AT+ E_QD + JM CONSEnsus ¥

= B'C'+ ABD + A'C + AC'D
T $

= AN+ ACT+ BOCD

=B+ ABD + AT



4.1 See FILD p. 628 for solution.

49(a) F=abc'+b'(a+ a’)(c+c')=abc'+ab'c+ ab'e’
tab'c+ab'c' F=3Y m0,1,4,5,6)

4.9 (b) Remaining terms are maxterms: F =[] M(2, 3, 7)

4.9 (¢) Maxterms of F are minterms of F",
F'=%m@2,3,7)

4.9 (d) Minterms of F are maxterms of F"

F'=[] M0, 1,4, 5, 6)

4.25 (a) Ifdon't cares are changed to (1, 1), respectively,
F,=A'B'C' + ABC + A'B'C + AB'C
=A'B"'+ AC,

4.25(c) If don't cares are changed to (1, 1), respectively
F,=(A+B+C)(A+B+C)=A+B

4.25 (b) If don't cares are changed to (1, 0), respectively
F,=A'BC+ A'BC"+ AB'C' + ABC'=C"

4.25 (d) If don't cares are changed to (0, 1), respectively
F,=A'B'C'+ A'BC + AB'C" + ABC
=B'C'+ BC

4.28

(a) X = ABCD

428(M) ¥=(A+B+C+D)(A+B+C+D)
(A+B+C'+D)(A+B'+C+D)
(A'+B+C+Dj(A'+B +C'+ D)

Z=(A+B+C+D)(A+B'+C+D)
(A+B'+C'+D)(A'+ B+ C+D)
(A"+B+C'+D)(A'+B'+C+ D)
(A"+B"+C'+ DY)

(@) X = A'BC'D + A'B'CD’

1, 429
z * T

ABCD | 1's|XY ABCD|WXYZ +A'B'CD + A'BC'D’
00000 1000| y_ 4men s aBOD + 00000011 + A'BC'D + ABCD"
0001/ 11]o00l A'BCD'+ A'BCD + 00010100 + A'BCD + AB'C'D’

AB'CD + ABC'D" + + AB'CD + ABC'D'
00112010 00110101

ABC'D + ARCD' +ABC'D + ABCD'
0100 1]o01 0100f0100 + ABCD
0101121010 z=4BCD+4BCD + 010110101
011021010 A'BC'D' + A'BCD + 01100101 ] ¥=ABCD' +A'BCD +
otit]sforr) ABCD+ABCD: ortiforio]  ABCDTARCD
10001001 10000100
1001|2010 100110101 ) z=4'BCD'+A'BCD +
1010121010 10100101 A'BC'D + A'BCD' +
10113 for1 1011]0110 ﬁgg’f:jﬁgﬁf
110021010 11000101 ABCD
110131011 11010110
11103 (011 1110fo110
1111341100 11110111

429(b) Y=(A+B+C+D}(A+B+C'+D)
(A+B+C'+D)(A+B'+C+D)
(A+B'+C+D)(A+B+C'+D)
(A'+B+C+D)(A'+B+C+ D)
(A"+B+C'+D)(A'+B+C'+ DY

(A"+B'+C+D)

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

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



