From the textbook Chapter 2 pages 69-71 in the 5" edition or pages 76-78 in the 6™

ITI11100Z

Professor: Qi Hao

Assignment # 2

Submission Deadline May 31, 2018 midnight (11h59 PM), Brightspace

edition, solve the following problems

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

2.25(b).
2.1 (a)
Total
3points | xyz | x+yv+z | (x+y+2)| x| v |z | xyc
000 0 | 1 1 1 1
001 1 0 1 1 0 0
010 1 0 1 0 1 0
011 1 0 1 0 0 0 (d)
13(1) } g g } (1} 8 Xv:z X |(y+z|lx+(v+z) | x+y) | (x+yv)+z
110 1 0 0] 0 1 0 0001| 0 0 0 0 0
111 1 0 010 0 0 001 0 1 1 0 1
010 O 1 1 1 1
(b) 011 0 1 1 1 1
100 1 0 1 1 1
101 1 1 1 1 1
XvI |x+yvi| (x+y) | (x+zZ) | (x+y)x+Z) 110 1 1 1 1 1
111 1 1 1 1 1
000 0 0 0 0
001 0 0 1 0
010 0 1 0 0
011 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 + ('

TOta_I ) xy' +z) ot xytwz=xVY)' o txy twz=[(x Ty Tz] Txy Fwz=
S points =(ztz)ztx+y txytwz=ztwrtxtxytry=zI+w txl+ty ty=xty+t:z

(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)
=A44'"+ A B+ A4'C'D=4"B +C'D)

(¢) ABC'D + A'BD + ABCD = AB(C + C')D + A'BD = ABD + A'BD = BD
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29 (a) F'=(xv'txv)'=xy)ixy)' = (x"+y)x +v)=xy x4

Total
3points | (M) F'=[ta+c)(a+b)a'+b+c)]" =(atc) T (atd) +(a"+b+c)

=a'c't+ a'b + ab'c

() F' =[z+z'v'w+xy)] =z[z'"(vw + xy)]" = z'[zvw + xyz]’
=z'fzvw) (xvz)] =z +v+w) H(x"+y' +2)]
oA-f it U -4 U - -0 (i -00-e -0 L ol T o S o

(c) Error. Correction:

(z+2Z@Ww+xy) =2[2@Ww+xy)] =2'[z2v'w+xyz'] =
Z((Zv'w) (xyz)) =2 (z+v+w)x' +y +2)) =
Zz+w+w)X' +y) =2 @w+w)x' +y)

2.11 (@) F(x,y,2) =3(1.4.5.6.7)

Total () F(a, b, c) = 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

Total (c)
4 points u X v oz

; D
Y=(u+x)v +:z

(d)

W oxy z

u(x xorz)

Y=ux xorz) ty'

(e)

H Xy zZ

il

vz
% —Y =u+yz tuxy

_‘\ uxy

L/
()
Hox v

Y=wu+x+x"(u+y'
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2.14 (a)

Total ¥ ¥y =

6.5 points ?7 _“7

F=xv+xy +1"

W@W

(b)

=(x'+y)Y+{x+y)y+(+z7

Correction for (b): NOR gate should be replaced by an OR gate plus an inverter gate.
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:>_>7::>—l>b_ F=xy+txy +y=
D

= [(xv)" (xv) (v2)]'

(d)

= [(xy)" (xv) (=)'

:}7: b— F=xy +xiy'+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 (b) (cd +b'c + bd')(b +d) =bcd +bd"+ cd + b'ed = cd + bd'

= 3 (3.4.7.11,12.14, 15)

Total =I1(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

H‘—‘G'—"—*QGD‘—*QD'—"—*QDGlm
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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

i e e B e T i e T e T e B e B

(b)

-

et

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=y=+yw+yx) =3l

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

9.
6.

(e
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2.25

Total b)) (x @y) =xy'+xy=y Dx=yx"+ykx Commutative
1 point

(x@y @z=3(1,2,4,7) =x @(y Pz) Associative
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