E_ENEIESERE

a) FEMERWIF XYZ=X+Y+Z =2E& DeMorgan &t

X\|Y|Z|XYZ | XYZ|X+Y+Z
0(0[0] 0 | 1 1
0jo/1| 0 | 1 1
oj1/0| 0o | 1 1
0(1[1] 0 | 1 1
1(ojo] o | 1 1
1joj1] o | 1 1
1{1jo] o | 1 1
111 1 | 0 0

2-2 FARHUAL FETSRAE B T 5140 7R BB B0 1 R
a) XY+ XY+XY=X+Y

XY + XY + XY = (XY + XY) + (XY + XY)

Y(\?+Y)+Y(Y+ X)
X +Y

) Y+XZ+XY=X+Y+2Z

Y+XZ+XY=Y+XY+XZ
=(Y + X)(Y +Y) + XZ

=Y + X + XZ

=Y + (X + X)(X +2)
=X+Y+Z



2-3 FAREAL 4T SRAIE BA T Z1 A7 2R BR B0 E) 4 SR
a) ABC+BCD+BC+CD=B+CD

ABC’ + BC’D’ + BC + C’D
— (ABC’ + BC) + (BC’D’ + C’D)
— B(AC’ + C) + C’(BD’ + D)
—B(A+C)+C’(B+D)

— AB+BC+BC’+C’D
—AB+B+C’D

=B+C’D

c) AD+AB+CD+BC =(A+B+C+D)(A+B+C +D)

AD + AB +CD + BC

= AD+ AB+CD+BC

= (A+D)(C +D)(A+B)BC

= (AC + AD +CD)(B+C)(A+B)

= (ABC + ABD + BCD + ACD)(A + B)
= ABCD + ABCD

= (K+§+E+5)(A+ B+C+D)

2-6 Wi TIA/RRER, FREXFEEHZESRD

b) (A+B+C)e ABC

ABCeABC
Ce(A+B+C)
C




d) ABD + ACD + BD = D(AB + B) + ACD
AD + DB + ACD = AD( +C) + DB
- AD+DB = D(A+B)

2-10
a) (XY +Z)(Y + X2Z)

F = (XY +2Z)(Y + X2)

XYZ | F S (X +2)(Y +2)(Y + X)(Y +2)

88‘1’ 8 S(X+2)+YVY +Z+ XX)(Y + X +22)

00 | o =(X+Y+2) (X +Z+Y)Y +Z+X)

011 | 1 Y+Z+X)Y +X+2)Y + X +2)
100 0 _ — _
01 |1 =(X+Y+2)(X+Y+Z2)(X+Y +Z)(X+Y +2)
110 | 1 = XYZ+XYZ + XYZ + XYZ

111 1

c)

WXYZ | F
0000 0 L o _ _ _
0001 0 WXYZ + WXYZ4+ WXYZ+ WXYZ+ WXYZ+ WXTYZ
0010 1 + WXYZ
0011 0 (W X+ Y+Z) W+ X+Y+Z2D)(WH+X+ Y+ 2Z)
0100 0 (W+ X+ Y+Z“1{W+;{+ Y+Z“J{W+}_{+?+ ZJ
0101 0 — — == - =
0110 1 (W+ X+ V4+Z2)(W+X+Y+Z2) (W+X+ Y+ 2)
0111 0
1000 0
1001 0
1010 1
1011 0
1100 1
1101 1
1110 1
1111 1

2-11
a) E=)m246)=][M(0357) F=>m0247)=][M(1356)



c) E+F=)»m(012467) EeF=>m(24)

e) E=XTZ+XTZ+XYZ+XTZ F=XTZ+XVZ+XTZ+X1Z
—XIZ+XZ+TZ TZ+XZ+XIZ

2-12

b) X+XX+YV(Y+2) = (X+X)X+(X+N(Y+2)
= (X+X+V)(X+Y+2)
=(1+Y)(X+Y+2Z) = X+Y+Z sop. pos

2-15

+ O
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2-17
AB

AmE
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b) F = BC + A CD + ABD + ACD + ABC

N

2-19

WX N—

/
N
D EE
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a) Prime = WX, XZ, XZ,WZ
Essential = XZ, YZ

222 (a)
Ae¥Po0 01 11 10
00 1)1
01 1
1111
10 1]1]1

AC + CD + BD (s.0.p.)
(C+D)(A+D)(A+B+C) (p.os.)

Or

AC + BD + ACD + ABCD
=A(C + BCD) + BD + ACD
=AC + ABD + BD + ACD
=AC + AD + BD + ACD
=AC + AD + BD + CD
=AC + AD + CD + BD
=AC + CD + BD (s.0.p.)

2-25



b) Y

1]
X|

Primes = XZ, XZ, WXY, WXY, WYZ, WYZ

Essential = XZ
F = XZ + WXY + WXY

2-29
The longest path is from input C or D.

0.073ns+0.073 ns + 0.048 ns + 0.073 ns = 0.267 ns

2-30
a)
b)
c)
| | | | | | | | |
0 008 016 o024 032 020 o0us 056 oo
2-31
a) b)
Input Delay tyq Delay tyq
C 1.12ns 1.12ns
D 1.12ns 1.12ns




c) They are the same.

B 0.84ns 0.84ns
A 0.56ns 0.56ns
B 0.56ns 0.56ns
C 0.56ns 0.56ns




