HW?2 solution 2016

1.
(a)
X'y’ z+xy’z+xyz+x’yz

X'y’ z+xy’ z+xyz+x’yz=x"z(y+y’ +xz(y+y’ )=x’z+x7=2

) Xy z+xy'ztxyz+x’yz

z > z
(b)
(Y’ z+xw’)(xw+y’z)
(Y’ z+xw’ )XWty ’z) = Yy’ zXW+Y zy ZHXW XWHXW'Y’Z = Y ZXWHY Z+Xw’y’z =
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2.

F=(x+y’+2’)(y+z)(X’+2)=x"yz’+X’y’ z+xZ
F=(x+y’+2’)(ytz)(X’+2)|'=(x+y’+2’) +(y+z)’ (X’ +2)’ =X’yz+y’z’+x2Z’
FF=(x"yz’+xX’y’z+x2)(X’yz+y’z’+x2’)

=X’yZ2’z+X’yZ2’y X’ yZ’X+X’y zy+X’y 22’ +X’y 7XZ’ +X2X y+xz2y’ 7 +x72’=0
F+ F'=X’yz’+X’y’z+txz)+ (X yz+y’z’+xz’)
=x"y(z’+z)+y’(z2’+zx’)+x(z+2’)

=x"y+x+y’(z’+x)

=X'y+x’y’+x+y’z’

=X’(y+y’)y+x+y’z’

=X"+x+y’z’

=1+y’z’=1

3.

(a)

(OcHw )y +wy zHxz(x+y))’

=((cHw)y) (Wy'7) (x2(x+y))’

=(OcHW Y+ )W A2 (K2 HcHy))
=(X’W+y’)(W+y+z’)(X’+2’+x’y’)

=X’ yw+x’zZ’w+y’'w’+y’z’)(x’+2")
=X’'Wytx’'wz’+X’y WXy’ 2’ +xX’wyz'+x’wz’+y’w’z’+y’z’
=X’'Wy+tx’'wz’+x’w’y’+y’z’

(b)

(x(yt2)ty'z(x+w))’

=(x(y+2))’(y'z(x+w))’

=(x"+(y+2))(y’'2) +(x+wW)’)

=(X’+y’Z’ )yt +x'w’)

b b

=Xy’ 27+xX’W+y’' 2’ +y’ 2’ xX’w’
=X’y+x’2’+xX’w’+y’z’

(c)

(x(y'+y(ztw)))’
=X"+(y’+y(ztw))’

=Xty (y(ztw))’

=Xty (y'H(z+w)’)
=x"+y(y’+z’w’)

=X"+yz’w’

(d)



(xy+y(x+z))’

=(xy)’ (y(x+2))’
=(x’+y")(y'+x°2’)
=Xy’ +xX’2’+y’+y’x’z’

:X7Z’+y’

4.
A=11000101,
B=01010101

(a)

ABHISEDbit7 Bl wmp AND AB=01000101

(b)
ABH 84Elbit 7 BIXNOR

XOR=A@®B=10010000 , XNOR=(A®B)’=01101111

(©)

A’ =00111010,

5.

F=xX"y+xy’+y’z,
X vy z X’ Xy yZ Xy +xy’+y’z
0 0 0 0 0 0 0
0 0 1 0 0 0 0
0 1 0 1 0 1 1
0 1 1 1 0 0 1
1 0 0 0 1 0 1
10 1 0 1 0 1
1 1 0 0 0 1 1
111 0 0 0 0




(a) With AND, OR, and inverter gates

F=xX’y+xy’+y’z,
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(b) With AND and inverter gates

F=(( X'y Xy’ +Y’2))=(xy’) (x’y) (yz')))"
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(C) With OR and inverter gates

F=(xty’ ) +(xX+y) Hy'+2),
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6.

F=x’yz’+w’y+wyz’,

Ne
>

wox ¥y z X'yz’ Wy wyz’ F
0 0 0 O 0 0 0 0
0 0 0 1 0 0 0 0
0 01 0 1 1 0 1
0 0 1 1 0 1 0 1
0 1 0 0 0 0 0 0
0 1 0 1 0 0 0 0
0 1 1 0 0 1 0 1
01 1 1 0 1 0 1
1 0 0 O 0 0 0 0
I 0 0 1 0 0 0 0
I 01 0 1 0 1 1
1 0 1 1 0 0 0 0
I 1.0 0 0 0 0 0
1 1 0 1 0 0 0 0
1 1 10 0 0 1 1




Sun-of-minterms=
m2+m3+m6+m7+ml10+ml14
=>(2,3,6,7,10,14)

Product-of-maxterms=

MO+M1+M4+MS5+ME+MO+M11+M12+M13+M15

=11(0,1,4,5,8,9,11,12,13,15)

7.

F=x’y’z+xy’z+xyz+x’yz,

(a)
X z xXy’z Xy’z Xyz x’yz
0 0 0 0 0 0
0 1 1 0 0 0
0 0 0 0 0 0
0 1 0 0 0 1
1 0 0 0 0 0
1 1 0 1 0 0
1 0 0 0 0 0
1 1 0 0 1 0




(b)

(c)

y <t >—

R

—1 >

j

sjshele

A

G=xX’y’z+xy’ z+xyz+X’ yz=x"z(y+y’ ) +xz(y+y’ )=x’z+x7=2

(d)

G=z,

X |y z G
0 O 0 0
0 O 1 1
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 0
1 1 1 1




(e)

N
Z Z
l/
Literal: F=9,G=0
8.

F=%(0,1,3,5,7,9,13,14,15)=11(2,4,6,8,10,11,12)

A B CD F
0 0 0O 1
0 0 0 1 1
0 01 0 0
0 0 1 1 1
0 1 0 O 0
0 1 0 1 1
0 1 1 0 0
0 1 1 1 1
1 0 0 O 0
1 0 0 1 1
1 010 0
I 0 1 1 0
1 100 0
I 1 0 1 1
1 1 10 1
I 1 1 1 1




Use K-map to simplify

Sum of products:

F (A,B,C,D)=A"B’C’'D’+A’B’C’D+A’B’CD+A’BC’D+A’BCD+AB’C’D+
ABC’D+ABCD’+ABCD=A’B’C’+ABC+BC’D+A’CD+AB’C’D

Products of sum:

F (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)



