ITI1100B&C

Professor: Qi Hao
Assignment # 2

Submission Deadline Feb. 8th, 2017 midnight (11h59 PM), BlackBoard Learn

From the textbook Chapter 2 pages 69-71, solve the following problems

2.1(a)(b)(e), 2.4, 2.7(a)(b)(c)(d), 2.9, 2.11, 2.13(a)(b)(c)(d)(e), 2.14, 2.15, 2.17(b), 2.18.
2.1 (a)

Total XyzZ | x+yv+z | (x+y+z)| x" | o X'y
3points | 46 0 1 tl11] 1
001 1 0 1 1 0 0
010 1 0 1 0 1 0
011 1 0 1 01| 0 0
100 1 0 0 1 1 0
101 1 0 ol1]l0] o (e)
110 1 0 01| 0 1 0
111 1 0 0]0]0 0 xvz | vz x| xv | ooz
(b) ooo|o| 0o |[0] o
0011 0 0 0 0
XVI | x+yz| (x+y | (x+z) | (x+yix+Z) 010] 0 0 0 0
011 ] 1 0 0 0
000 0 0 0 0 1001 0O 0 0 0
001 0 0 1 0 1011 0 0 0 0
010 0 1 0 0 1101 0 0 1 0
011 1 1 1 1 111 1 1 1 1
100 1 1 1 1
101 1 1 1 1
110 1 1 1 1
111 1 1 1 1
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24 (a) A'C'"+ABC +4AC'=C'"+t ABC=(C+ C)(C'+ AB) =4AB + ('

() xy'+z)tz+txytwz=@xY)'tztxy twz=[(x tyz'tz] txytwz=
TOta_I =s(ztzZ)z+txty) txytwz=zctwztxtxyty=zIl+twtxlt+ty ty=x+ty+:
5 points

(c) A'B(D'+CD) + B(A +A4A'CD) =B(A'D'+ 4'C'D + 4 + 4'CD)
=BAD'+A4+4D(C+C(C')=B(A+AD'+D))=BA+A4)=B

) A4'+tC)4'"+C')Y4+B+CD)=(A"+CCHA+B+CD)=4"4+B+CD)
=A4'+ AB+A'CD=4"B + C'D)

(¢) ABC'D + A'BD + ABCD = AB(C + C')D + A'BD = ABD + A'BD = BD

2.7 (a)
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2.9 (@) F'=(xy'+x%)'=(xv)'(xv)' = (x"+ p)(x + y) =xp + x'

Total
3points | (B) F'=[(a+c)fa+b)a"tb+ec)] =(atec)+(ath) +(a'+b+e)

=a'c'+a'b + ab'c

() F' = [z +z'(v'w +xy)] ' =z[z'(v'w +xy)] ' = z'[zvw + xyz']’
=z'{(zvw)(xvz)] =z [zt v+ w) T (x"ty' +2)]
=zztzvtzw X'ty o= v w Xy

(c) Error. Correction:

(z+zZ(Ww+xy) =22/ (Vw+xy)] =2 [zZvVwW+xyz'] =
Z((Zv'w) (xyz)) =2 (z+v+w)X' +y +2)) =
Zz+w+w)X'+y)=2Z@w+w)Hx' +y")

2.11 (@) F(x,v,z) =2(1.4.5.6.7)

Total () F(a, b, ¢) =3(0.2.3.7)

2 points
F=xy+xy'+y= F=bc+a'c
xyz | F abc | F
000 0 000 1
001 1 001 0
010 0 010 1
011 0 011 1
100 1 100 0
101 1 101 0
110 1 110 0
111 1 111 1
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2.13 (a)

Total

5 points _"7 _"7

(u+x')
DID_EE [(u+x)0"+2)]
% :: (v'+z)

(b)
u x i
X
. Y=(u xory)'+x
L
(u xory)'
(©)
u ox y =z
; D
Y=w'+x)yv+z)
. (v+z)
(d)
u xy z
u(x xorz)
\ Y=u(x xorz) +y'
—) >
1..’
(€)

uxy:z
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2.14 (a)

Total ¥ ¥y =

6.5 points ?7 _“7

F=xv+xy +1"

W@W

(b)

Dc F=xy+xv +v'z
D‘Ii/ =(x'+y)+x+W+ ¥+

Correction for (b): NOR gate should be replaced by an OR gate plus an inverter gate.
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(©)

D
:>_>7::>—l>b_ F=xy+xhy' +y=
D

= [(xy)' (xv) (vz2)']'

(d)

= [txy)' (xv)' (v'z)']'

: ::DD_— F=xy+xy +y-

(®

) F=xy+x'y +y7z

= () ) )
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2.15 (a) T1 =AB'C' + AB'C + A'BC'=AB(C'+ C) t4A'C'(B'+t+B) =AB't4'C'=4"B'+ (")

Total (b) T, =T;' = A'BC + AB'C' + AB'C + ABC' + ABC
3 points =BC(4'+4) + AB'(C'+ C) +4B(C'+ C)
=BC+AB'+ AB=BC+ A(B"+B)=A4 +BC

3(3.5.6,7)=T1(0,1,2,4)
I, =d4B'C + AB'C+ABC T, = A'BC+AB'C’' + AB'C + ABC'+ 4BC

T T x‘ i T
A'B' A'C’ AC

I =4AB"A'C'=A4'B'+ (')

BC

T,=4C"+ BC + AC =4t BC

2.17 () (cd + b'c + bd")(b + d) = bed + bd' + cd + b'ed = cd + bd'
= 3 (3.4.7.11,12.14, 15)

Total =TI1(0.1,2.5,6.8.9.10,13)
1.5 points

abced
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111
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2.18 (a)

e

WXYZ F=xyz + 2%z +why +uxy + oy

Total F=%(1.5.6.7.9.10 11. 13. 14.15)

5 points 0000
0001

0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111
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(b)
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5 - Three-input AND gates

2 - Three-input OR gates
Alternative: 1 - Five-input OR gate
4 - Inverters
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() F=x=+xy=+twhy+twxy+uwxy=y-+xp+twyr=v=+ymw+x)

() F=vy=z+ywt+w) =Z(l,

5.9.13.10.11.13.15.6.7. 14, 15)
=3(1.5.

1
7.9. 10, 11. 13, 14, 15)

VN
DD
2 >o—

1 — Inverter, 2 — Two-input AND gates, 2 — Two-input OR gates
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