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253 & 35 (sum of minterms)E 72 WS o] &3} 7+ 3}

,D)=3m(0,2,4,6,8,10)
@ AD + AC (2 BC +CD
3) ABC @ 4D+ BD
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1>

19| 2449}

r

@ 4B+ BC + BC @ A+B+C
@) AB + BC @C+ AB

BC e
A 00 01 11 10

1] 1) \1_ Y=C+AB

250



Hi6E

=dl&

10] 24

ot

59. F(4, B, C, D)=Ym(0, 1, 2, 5, 8, 9, 10)= maxterm(product of sums) 2.
9

@ F=(4+B)(C+D)B+D)

AB
00

01
11
10

@ F=AB+CD+BD
@ F =(B+D)B+C)A+C+D)

01 11 _10 gD

0

0

0 — -
T1QT1
AB  CD

F=AB+CD+ BD

F=AB+CD+ BD =(A+ B)C +D)B+D)
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60. thr =24 F $Alo] ARHA = RA2?

@ A+ ABC = A+ BC @ AB+ AB=A

@) AB+ AC + BC = AB + AC @ AB+ AB=(A+B)(A-B)

@) A+ ABC = A(B+ B)(C+C)+ ABC BC
— ABC + ABC + ABC + ABC + ABC YT T
=2xm(3,4,5,6,7)= A+ BC NICHERIEE:

@) AB+AB=A(B+B)=4
@ 2] o] A ] (consensus theorem)

@) (A+B)(A-B)=AAB+BAB=0+0=0
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61. o= =24 5 &9 A2

D) (A+C)(A+B)= AB+ AC
3)(A+B)A+C)=A+BC

® A+ AB=A+B
€Y A(A+B)=A4+B

bl
1)

3

Hi6

0

d

-

d

@D (A+CYA+B)=AA+ AB+ AC+BC = AB+ AC + BC = AB+ AC («~ &'2|2| H2|)

2 A+ AB=A(B+B)+ AB=AB+ AB+ AB= A+ B

B (A+B)(A+C)=AA+ AC + AB+ BC
= A+ AC+ AB+ BC
=A(1+C+ B)+BC
= A+ BC

@4) A(A+B)=AA+ AB=A+ AB=A(1+B)=AB
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62. =8 §44 F4, B, C, D)=Ym(0, 2, 4, 5, 8, 11, 14, 15T 7tA23}319 &
o $2 22

D F = ABD+ ACD + ABC + BCD + ABC + ACD
@) F=ABD+ ACD+ ABC+ ABC+ ACD

@F ABD + ABC + BCD + ABC + ACD

@ F = ACD+ ABC + BCD + ABC + ACD

o

CD ABD
ABN_ 00 01 11 10 /
No NG
ot [ [
o
ABC 11 2 1)‘/ABC
10| (1) )
/7 I
BCD — —

F = ABD+ABC+BCD+ABC+ACD
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Y(4,B,C,D) = zm(0123469111315)

D ABC + BCD @ BC + ABD + ABC

€ AB+ AD+ AD @ A+ BCD

AD Y=AB+ AD + AD
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QD f=x+y+wz

2 7} 2343 AP0

) >m(0,1,2,4,5,6,8,9,12,13,14)

® f:;+;+xy

€ f=y+wz+xz @ f=x+z
yz
wrN\_00 01 11 10 wz
oo[[ [ T 47///
o1 DI| 1 <
11 1 1 o
ENED L

S| S

f=

-65-
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65. f(w, x, y, 2)=Ym(1, 3, 7, 11, 15) o] ¥, 5T (don't care) =7 o]
dw, x,y,2)=Yd(0,2,5) % & 45 74233 232

alo

QD f=x+y+z @) f=wx+y
@ f=wz+)z @ f=z(w+y)
X 00 01 1110 WXL 00 01 1110 wx
oo x (1 [(M)| x oo[(x | 1 [M| x)]
01| x || 1 01 x || 1
v_vz/ﬂ 1 yz 11 1 Yz
10 1 10 W
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66. tha =2 A& 7173 7hd3] Vel A& 2, d= 59 £7)(don't care)

F(A4,B,C,D)=3m(7,8,12,13,14) + £d(2,6,10,11,15)

(1) AB+ BC 2 AB+ BC+ ACD
€) AB+BC+ 4D @ AB+ BC + BD
CD
AB 00 01 11 10
00 X
01 1 [ x4— BC

F = AB+BC+ AD

1[N 1 [[x [T
10| 1)

AB AD

_67 -



. )=
A3g}ed? &, Y d= F33HS 7He] 71

1) AC+CD + ABD @ A+C
3) AC+BC+ ABD @ C+BD
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m(0,1,2,4,5,9,13)+) d(8, 10, 12, 14)= Z}
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68. TS A A= 2 A o) w}al 7+eks) st Fel 7ke9

F(4,B,C,D)=3m(0,1,2,5,8,9,10)+ =d(3,11,13,15)

1>
\

19| 2449}

r

O F=B+CD QF=B+D
@) F =AB+ AD+CD + AB @ F=BD+BC+ ACD

CD

ABN_00 01 11 10

ool [M] x| 4+ 3

01 1 CD

11 X X

101 L] x [ 1) F=B+CD
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HieE =&

rU
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0
c
d

X=A+HB



X =AB+ AB + AB
=2xm(1,2,3)
=A+B

OR A0|E
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Y=AC-(C+B)-B=AC+(C+B)+B=AC +BC+B
= A(B+ B)C +(A+ A)BC +(A+ A)B(C + C)

— ABC + ABC + ABC + ABC + ABC + ABC + ABC + ABC

— ABC + ABC + ABC + ABC + ABC + ABC + ABC

=2m(1,2,3,4,5,6,7)
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BC
00 01 11 10
0 11
1%\1 U1 1)
A C

Y=A+B+C



72. ©]

@ Y=AB+BC+CA

H =23 R A
dw ¥ v7}19]

D Y=AB+BC+CA

ABC Y
000 0
001 0
010 0
011 1
100 0
1 01 1
110 1
111 1

HI6E =ciAQ] 2143}

ol 292 48 FolA E o4l 1

YUY 4,B
"epd o] =23 29 =24 22

@Y =AB+BC+CA
@ Y=A4AB+BC+CA4

BC
AN 01 11 10
0 D=
1 T 48

AC Y=A4AB+ BC+CA
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Y = X X, X5 + X,(X, + X3) = (X1 + X2) X5 + X, (X, + X3)
= X1(X2+ X)) X5 +(X1+ X)X X5+ X, X, (X3 + X))+ X[(X2+ X)) X3

HI6E =ci2]9] 2t4-9}

= X1X2X; + X1.X,X; + X1 X2 X5 + X, Xo X5 + X\ X, X3+ X XX, + X Xo X3+ X X, X3

=>m(1,3,4,5,6,7)

XoX3
XN\ 00 01 11 10 x,
0 1 1|
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74. T F BT Yx|E A 2HE AAT § 9= HE A o] E(universal

gate)"?
(D AND Al o] E 2 OR Al°] E
€) NOR Alo] E @ XOR Alo] E

NAND = NOR HO|EE 0|28}0| CI2 Z29| HO|EE AT 4 Q| Ij2o|
8 HI°E(universal gate)2tdl St}

75. TS F ] Alo]|Eo] Au o7 E AL
@ £ 2] AND, OR, NOT<] 4 xlx}i o]—.-oi A o},
@ 71¥ +=v] 3] 2= AND, OR, NOT Al °| EE JEeRE 4 9lt}.
3 BE & A& NAND A o] EZ vepd 4= 9]
O EE & A= XORAJER Yl 4 4

BE

rH

2|Al2 NAND &= NOR H°|EZ LiEfY £ UL},
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S L= OXIE =cRI=(2T HI6E =ciAQ] 2143}

A=
— Y
B_E _I_
(D NAND Al°o] EE AZ 3le] NOR Al EE 74351 ¢}
2 NAND Al o] EE AZ 3le] XOR Al°| EE 7431 ¢}
€ NAND Alo] EE 94723l OR Al°] EE 14 515 ¢}
@ NAND Ale] EE A2 3} AND Alo| EE A 31 ¢}
Y:ﬁ:j+?}:A+B

OR AIO|E
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77. th 3 25 NAND A o] Enb3 A}-8-8to] -4 842
A
B %} Y
o ¥ o g
® 1= @ %}[}

Y:(Z+B)-73:(1_4+B)+?3:A73+B=A75’+(74+A)B:71B+A73+AB=A+B

2jAle]

rU
>
o

0
d

A = 0 1 @ Y:Z EZE-FE:A-FB
O T — = = —— — —
I B @ Y=dAB-AB=AB+ AB= AB+ AB
IERIE
Q) Y =A4B
A _
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UXIE =dR|=2Tm HI6E =dlAQ] 244}

78. =] &) Y=(4+B)(C+D)E NOR H o] Eul-S A}-&-35lo] AT ) & 79
NOR 7 o] E7} € 8 317}2

@ 271 @ 37 © 474 @ 57N

=, o

OO =~

OO W
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79. 48] 4, B, €3 o=+ =A< 91 ¥ o] 271Q) NAND Alo|Exte s 7

A 7§ 322 7 <] NAND Al°] E7} H 237}
F = ABC + ABC + ABC

D 67" ® 57“ 8 47“ @ 37H
BC
A4 00 9_1 1110 _ F = ABC + ABC + ABC
=2m(1,5,7)= AC + BC
1 W) 4c > '
A A -
Cﬁ:—db—%j:[}F - CT%Z_DF@ CT}L}F
3 B — B—D—}r
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80. ¥ 47} F=A(B+CD)+BC ¥ W], NAND 70| Eul-S A}-8-3fo] Z3Fi
g I=E FASchH B g3 71]°IE-4 $E=2 9k, EE NAND Alo]EX
2918 NAND A o] E o]t}

M

alo
rir

on}

@ 674 2 3 87N @ 97
g j—l_D_L = g %1
y _j D—I_DF A _j ); | E .

n A

4
.

.
Y
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81.c}oll Fol% =] 24] F,, F,, F;= 239 NAND A°o|EE 73F 7 ¢
E5F 9 A9 Aol EF} %3.517}"
F,=AB+CD F,=AB F,=4BC
@ 47} @ 570 © o7l @ 70

(=21
=]

—

—

L= UXI

e
L)

clRI=2(2m) Hi6E =clA9] 2t

S A %~

A o

—
B

A A as
Y
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oiLk= OXIE =dRI=2M) HI6E =ciAQ] 2143}

.o =24l 349 NAND Alo]Exle = ?*3'6}71 93] B 3
= NAND Al°|E9] F79} /57 &2 A2 o, g = 2449
NAND A o] EE A}-&-3ht}.

Y = ABC + ABC + AB

@ 2993 NAND 371, 3933 NAND 47}
@ 2918 NAND 37l, 3% ¥ NAND 37}
3 2% ¥ NAND 471, 3933 NAND 37}
@ 2%3¥ NAND 271, 3933 NAND 47}

8

[\°]

@R AN

Jiis
@

i,
5
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HS BHLES CIXIE =22l 2pm) RIGE! =2|Al0] A}

83. B 3 f=wxtxp+z; T NAND Alo)| EE FA] 3}7] 9] 8 A2

O f=wxxyz @ f=wr(xy)z
@ f=wx+(x-y)+z @D f=wx+(x-y)+z

f=wx+xy+z=wx+xy+z=wx-xy-z
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1) F=AB+ AB + AB

@) F=AB+ AB+ AC
@) F=AB+BC+ AC
@ F=AB+BC+ AC

D
Nl
Da

F=AB-AB-AC = AB+ AB+ AC = AB+ AB + AC
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86. b= 5 Uw %] AF} o & =3 = A2
@D (4+B)(A+B) @) (A+B)(4B)
(3 4B+ 4B @) (A+B)(A+B)

@D (A+B)Y(A+B)=AA+ AB+ AB+BB=AB+ AB=A®B
@ (A+ B)(AB)=(A+B)(A+B)=AA+ AB+ AB+BB=AB+ AB=A® B

@) AB+ AB=A® B

@ (A+B)(A+B)=(A+B)+(A+B)=AB+ AB=A(B+B)=A4
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2iLk= OX
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>

2|2 = (2m) X6
87. 18 3} L 3] 7ol 4 Zg] o] ojd AL

4

oD

@D Z=(4-B+(4+B)) @ Z=A-B+ AB
@ Z=(A+B)4-B @ Z=(A+B)(4-B)

\J

F S=g|AIO| 7}

0
c
d
I.

@ Z=(A-B+(A+B))=AB-(A+B)=(A+B)A+B)= AA+ AB+ AB+ BB = AB+ AB
@ Z=AB+AB=A®B

@ Z=(A+B)AB=(A+B)A+B)=AA+ AB+ AB+ BB = AB+ AB

@ Z=(A+B)A-B)=AABB=0-0=0
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88. XORS} XNOR] 3l 33h= =24 25 g3 ol 9] 4] FolA 5
d RAL?
D (4+B)(A+B)=A®B @ (4-B)+(4-B)= A®B
@) (A+B) (A+B)=A®B @ (4-BY(A+B)=A®B

@) (A+B)A+B)=AA+ AB+ AB+BB=AB+ AB=A®B

@ (4-B)+(A-B)=AB+A-B=A® B
@) (A+B)A+B)=AA+ AB+ AB+BB=AB+ AB=A® B

@ (A-B)(A+B)=ABA+ABB=0
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(2) Y = AB+ AB
@)Y =AB+AB @—I_

Y=(A+B)A+B)=AA+ AB+ AB+ BB = AB+ AB
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(D) Y=4B
Q) Y =AB+ AB
(3) Y = AB + AB

@) Y=AB+ AB

oo |

SV

i}i
—1 >

Y=(A+B)+(A+B)=A+B-A+B=(A+B)(A+B)
= AA+ AB+ AB+ BB = AB + AB
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91. XOR 7|5 434 3}7] §13lo] R 83 NAND A o] E2| =2

@ 274 @ 374
e 474 @ 570

PR R
_j{jj}

NAND #|O|EE 0| &%t XOR AIO|E

B
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92. 19 o)Al NAND Alo|ER FAF =23 29 7|2 o] Alo|]Eg} 7
2712 2, 4, B= 94 9Y 42} y= 58 DA} o)

@ AND Alo| E 4 :}—L
2 NOR Alo] & _D“{ .
€) XOR Al°| E B j}
@ XNOR Al°o] E B

Y = A(AB)- B(AB) = A(AB) + B(AB)

= A(A+B)+B(A+B)=AA+ AB + AB + BB
= AB+AB=A®B
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@ (4+B)A+B) A4

@) AB- AB -

3) AB(A+ B)

EC

@ AB

Y = A(AB)- B(AB) = A(AB) + B(AB)
=(A+ B)(AB)=(A+ B)(A+ B)
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