1.1

1.2

2.1

2.2

2.3

24

ECE 362 Homework 1 Solutions

Function is true for binary 0101010101 and 1010101010

(341, 682)

el x1 e2 x2|f
O 0 o0 o0 |o
0O 0 O 1 0
0 o0 1 0 |0
0 O 1 1 | X
0 1 0O 0 |0
0 1 0 1 0
0 1 1 0 1
0 1 1 1 | X
1 0O 0 o0 |0
1 0O o0 1 1
1 0 1 0|0
1 0 1 1 | X
1 1 0 0 |X
1 1 0 1 | X
1 1 1 0 | X
1 1 1 1 | X
X y z |fa fb
0O 0 O 1 1
0 o0 1 0o o0
0 1 0O |0 O
0 1 1 1 1
1 0O 0 |0 1
1 0 1 0 1
1 1 0 1 1
1 1 1 0o o0

9.9,

fa=x’y’z’ +x’yz+ xyz’ (canonical sum)

= (X+y+2’)(x+y’+z)(X°+y+z)(X+y+2’)(x’+y’+z’)  (canonical product)
fb=x’y’z2’ + X’yz+xy’z’ +Xy’z+xyz’ (canonical sum)

= (x+y+z2’)(x+y’+z)(X’+y’+z’)  (canonical product)

b’c+acd’ +a’c+eb’ +e(atc)(a’+d’)
b’(cte) + c(ad’+a’) + e(atc)(ad)’
b’(cte) + c(a’+d’) + e(a+c)(ad)’
b’(ct+e) + c(ad)’ + e(a+c)(ad)’
b’(cte) + (ct+eatec)(ad)’

b’(ct+e) + (ct+ea)(ad)’



1.3

2.6

2.7

a Prove by expanding to canonical sum and showing that they are equal

ab’ +bc’ +ca’
=ab’c +ab’c’ +abc’ +a’bc’ +a’bc +a’b’c

a’b+b’c+c’a
=a’bc +a’bc’ +ab’c+a’b’c+abc’ +ab’c’

b Show by derivation

ab+a’c+bed

abc + abc’ +a’bc +a’b’c + bed
be(ata’) + abc’ +a’b’c + bed
bc +abc’ +a’b’c + bed
bc(at+a’) +abc’ +a’b’c

abc +abc’ +a’bc+a’b’c

ab+a’c
a f = (atbc)’
=a’(bec)’
— a’(b’ + C’)
— a’b’ _"_ a’c’

ff* = (at+bc)(a’b’+a’c’)
e ’l b + 9 b + ’l | 2 + ’l b
=0

b = ((atb)(a’ct+d))’
= (atb)’ + (a’ctd)’
— a,b, + (a’C)7d’
=a’b’ + (atc’)d’
=a’b’+ad’ +c’'d’

ff* = (atb)(a’ct+d)(a’b’+ad’+c’d’)

= (aa*et+ad+a’bctbd)(a’b’+ad’+c’d’)

— 7|’l+addl+ 7l|’+ ’ll’_l_ ’l |7+’ ’I’_I_ ?||7|+|||7+
| 9 I I’

=0

¢ " =(abtb’ctca’d)’
= (ab)’(b’c)’(ca’d)y’
= (a’+b’)(b+c’)(c’+a+d’)
= (a’b+a’c’+bb>+b’c’)(c’+a+d’)
=a’be’ +aa’b+a’bd’ +a’c’ +aae>+ale’d>+b’c’ +abel +beld
(absorbtion)
=a’bd’ +a’c’ +b’¢c’

ff” = (ab+b’c+ca’d)(a’bd’+a’c’+b’c’)
— 7| |7+ 9 ’+||7 7+ ’ll’ l7+ ’l’ ’+|’ ’+ 7| l|7+’ ’I+
’I b b ]
=0



14 29 azl 72 723 |w
0O 0 o0 |0
0o o0 1 0
0 1 0 |0
0 1 1 1
1 0O 0 |0
1 0 1 1
1 1 0 1
1 1 1 1
b ¥(3,5,6,7)

¢ w=1zI122+z1z3 + 7273
211 a f=xy+xy’

b (x®@y)®z
X’y+xy’ )@z
X’ytxy’)'z + (X’ ytxy’)z’
Xy)(xy’)'z +X’yz’ +xy'Z’
x+y)X’+y)z + X’yz’ + Xy'Z’
(e +xy+X’y )z + X'yzZ' + xy'zZ’
xyz+Xx’y’z+x’yz’ +Xy’z’
X' (y’ztyz’) + x(yz+y’z’)
X’ (y®z) + x((y2)'(y’2’)’)’
X’ (y®z) + x((y'+2°)(y+2z))’
X’ (y®z) + x(w2ty’ztyz’ +z22)’
X' (y®z) + x(y®z)’
x®(y®z)

¢ Ifx®y=z,

x@®z = xB(xDy) = (xBx)Dy = 0@y =y

x®yDz = xByDB(xPy) = (xBX)D(yPy) = 000 =0
d Ifxy=0,

x®y

X,y + Xy,
(X’y)yxy’)y
(xty)(x’+y))’
(XY Xy )
(0+x’y’)

x’y’y

Xty



e (atb)®(atc)
(atb)’(atc) + (atb)(atc)’
a’b’(atc) + (atb)a’c’
aa’h> +a’b’c + aa’e> +a’bc’
a’(b’ctbe’)
a’(b®c)

f x®y®xy
X’ (y®xy) + x(y®xy)’
X’ (¥xyty(xy)’) + x(¥xyty(xy)’)’
X’ y(x’+y’) + x(y’+xy)
X'y + x5y + Xy’ + Xy
Xty

x®x’y

XX’y +x(x’y)’
X’y + x(x+y’)
X'y +x+xy’
Xty

1.5 31 a f=((ctx+y2)yl(xy2)’)
Using DeMorgan’s,

f=(ctxty2)’ +yl’ +xy2
=c’x’y2’ +yl’ +xy2

b There are several ways of interpreting this problem. Here is one possible
solution:

¢ For the schematic in part b,

f=c'xy2’ +yl’ +xy2



3.2 a There are several ways of interpreting this problem. Here is one possible
solution:

R
I

o o

Q - o QQ o O &

b 2= (@) (©@e))) (o)) e)
¢ @b (de))(C(@e)) Fre)
(a’b’+c’(d+e))((ct+d’e’)f +g)
(a’b’+c’d+c’e)(cf’+d’e’f+g)
a’b’cf” +a’b’d’e’f” +a’b’g + ee2df> + e2dde 2 + c’dg + ee’ef: + e2d2ee’f + Ceg
a’b’ct” +a’b’d’e’f’ +a’b’g +c’dg + c’eg
d ((a’_"_b’)’+(C7+(d’+e7)9)7)9 + (((C,J’_(d’—"_e,)’),+f’)’+g’)’
e ... skipping lots of algebra ...
a’c’+a’de+tb’c’+b’de+cd’g+tce’g+ g
Take the dual:

(a’+c’)(a’+d+e)(b’+c”) (b +d+e)(ctd’+g)(cte’+g)(f+g)



1.6 3.5 There are several ways of interpreting this problem. Here is one possible solution:
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_#
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fl = (WHx+x’y’ W(z+xy’)

2 =((xt+y)+z)' @z
=((xt+y)+z)’z’ + (X’y'+2)z
=((xty)+z)'z’ +xX’y’z+z
=z + (z+H(x+y)’)
=z+ (xt+y)z’
=Xty+z

3.7  a (x1x2+x3)(x2+x4+x5) + x5 + x3x4

b xI1x2 + x2x3 + x3x4 +x3x%5 + x5 + x3x4
x1x2 + x2x3 + x3x4 + x5



