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E&CE 223
Assignment 2 - Solutions

Mano 2.2:
(@ xy +xy+xy=x"("+ ) +xy=x"+xy =& +)x"+ )
=x"+y

(b) (x+y)x+yV=x+yy' =x

©) xy+xy’ +xy+xy =x"(y+ 3V +xG + N =x"+x=1

(d) x’—l—xy —I—xz’-i—.xy’z' =x + Xy —I—xz'(l + y') =x’ + Xy +xz’
=x"+x(y+2H="+x)x"+y+z"
=x"+ ¥+ z'

(e) The Consensus Theorem states:

xy+yz+zx'=xy+zx’
Hence
xy +y I+ =y + X
by the concensus theorem
The algebraic proof is as follows:
B o T N O S N S R
=xp’ (1 +2)+ 2% (" + D =xy"+7x°
Mano 2.3:
(a) ABC +A’B+ABC"=B[AC +A"+AC]
=B[A"+A{(C+CH]=B[A"+A]=B

(b) x'yz+xz =Gy +x)z =" +x)y +x)k = +x)z



(©) x4+ +y)=x"y' " +y) =x
(d) xyp+x(wz +wz)=xy +xw(z+z)=xy +xw=x(y +w)
(e) (BC’+A’DYAB’ +CD’)= BC'AR’ + BC'CD’ + A’DAR’ + A'DCD’
=0+0+0+0
=0
Mano 2.6:
(@ [y +xy] =& +x+y=xx+xy +mx+y
=xy+x'y’
(b) [(AB’+C)YD'+E] =[{A"+B)YC'+D]E’ (answer)
=(A"+B+DYC" +D)E’  (product-of-sums form)
(c) [AB(C'D + CD"Y+A'B(C"+DXC + DY
=[A"+B +(C+DHMWC +DH[A+B+CD'+C’'D]  (Mano answer)
=[A"+B +CD+C'DN[A+B+CD' +C’D]  (somewhat simpler)
A [(x+ 3y + 2"+ 2+ 9] =x"vz" +xz +x7y
Mano 2.7:
(@) F=x"y' +xz+y'z

=(x+y) +x+)+y+2)

=3 o>
T e
i/,>c



b) F=@p+20x+30" +2) =y +2)V +(x +3») + " +2)]

= o>
D= D
o

Mano 2.9:

(a) F= xy + 20y tag)=xy +zy txy +ag
=xy(ztz) + (x+x"Yyz +xyz + x(y+y )z
=xyz +xyz +tayz +x'yvz Favz tavzHay'z
=xyz +xvz +x'vz +xy'z

YVZ
000
001

010
011

100
101
110
111

(b) F=(A"+BYB +C)=A'B"+BB’ +A’'C +BC
=A'B(CHCHY+ A (B+BYC + (A+AYBC
=A'B'C+A'B'C"+A'BC +A'B'C+ABC+A'BC
=A'B'C+A'B'C"+A'BC +ABC

F=%350T=T](01,24)

— = = O HQC)Q"ﬁ




ABC

000
001
010
011

100
101
110
111

F=¥(0,1,3,7) =](24,5.6)

e e B e Y

() F=y"z+wxy +wxg +wx'z
= (w+w )x+x )y 'z +wey' (242w (vt 7+ w'x (v )z
=wxy'z +wx'yz+wxy’z +wix'yz Fwxy’z Fwxy's’
+wxyz +wayz +wix'yz +wx'yz

=wxyz +wx yz+wxyz +wx’yz Huxy’z" Fwxvz’ +wlx’yg

i

WXYZ
0000
0001
0010
0011
0100
0101
0110
0111

1000

1001
1010
1011
1100
1101
1110
1111

F=¥(13,59,12,13,14)
= [1(0,2,4,6,7,8,10,11,15)
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Mano 2.11:

(@) F=xy'z+x"yz+wxy+wx’y +wxy
= (wHw xy'z + (ww x'y 7 + w'xy(z4z )+ wx'y(z+z) + way(z )
=wxy'z +waxyz +twx vz +wx'yz +wixyr +wixyg

+ wx vz +wx'yz + wxyz +wxyg

iy

WXYZ

0001
0010
0011
0100
0101
0110
0111

1000
1001
1010
1011
1100
1101
1110
1111

F=%(1,5,6,7,910,11,13,14,15)
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(€) F=xy'7+x"yz+wxy +wx’y +uxy
=(x +x)yz +(w Fwixy + "+ xdwy
[note: wxy used twice, A =A + A]
=y z+xy +wy=yz+ylx +w)

{(d) truth table the same as (a)

(e) r
v o

y —

(four 2-mnput gates) vs (five 3-mput gates and one 3-input gate)
Mano 2.13:
(a) F(A,B,C,D)=Y%(0,2,6,11,13,14)

F'(A,B,C.D)= ¥ (minterms not in F)
=3%11,3,4,5,7,8,9,10,12,15)
(b)) Fix,y,2)=T[(0.3.6,7
F'ix,p,2)= [T1(0,3,6,7)

= ¥(0,3,6,7)
Mano 2.14:
(@) Fx,yx)=Y(1,37

= [1(0,2,4,5,6)

(b) F(A,B,C.D)=TT(0,1,2,3,4,6,12)
=¥(5,7,8,9,10,11,13,14,15)



Mano 2.19(b):
Fi=a®b=ab’+a’b (definition)
F,=b@a=ba"+b'a (from definition)
=ab’ +a’b
=F, therefore XOK is commutative
Fy=a®d®e)
=a®bc"+b'c)
=albc’ +B'c) +a'(be”+ b
=a(b’+ )b+ +a'(be’ + b))
=alb’b+b'c’ +cb+ec+a'be’+a'be’
=ab’c’ +abe + a’be’ + a’be’
Fi=(a®b)YPe
=(ab’ +a'b)®c
=(ab' +a'b)c +(ab +a'bYe
=ab’'c’+a'be’ +i{a" + b)¥a + 5 )e
=ab'c'+a'be’+i{g'a+a'b’+ba+bb)e
=ab’c’+a’bc’+a’b’c +abe
=Fy  therefore, XOR is associative



