ECE 362 Problem Set 5 Solutions

51 a f=a’bce’ ta’c’de+ade’+ab’de + bde
=a’bce’ +a’c’de + ade’ + ab>de + bde
+bede’ +b’c’de + ade + ab’d + a’bed + abd
=a’bee’ + aZelde + ade? + bde + bede? + b2e’de + ade + ab’d + abed + abd
+ ¢’de + bede + be’de + bed + aede> + ac’de + ad + a’bde + ab’e’d + abed
=a’bce’ + bde + ¢’de + bed + ad
+ bede’ + a’bed
=a’bee’ + bde + ¢’de + bed + ad

OR, same method, different look:

Iteration 1:

D ==
D

a b ¢ d e
o 1 1 - 0
0o - 0 1 1
1 - - 1 0
611
- 1 - 1 1
- 1 1 1 O
-0 0 1 1
1 - - 1 1
1 0 - 1 -
o 1 1 1
1 1 - 1 -
Iteration 2:
a b ¢ d e
o 1 1 - 0
6 -0 1 1
129
-1 - 1 1
-1 1T 10
=0 06 11
e
61 11—
- - 0 1 1
1111
=10 11
-1 1 1 -
1129
=0 11
1 -1 -
0 1
—
1

- ——

i
e



Iteration 3:

a b ¢ d e
o 1 1 - 0
-1 - 1 1
- -0 1 1
- 1 1 1 -
I
- 1T 1 10
e S R
Iteration 4:
a b ¢ d e
O 1 1 - 0
-1 - 1 1
- - 0 1 1
-1 1 1 -
1 - - 1 -

So, the complete sum is:
f=a’bce’ + bde + c’de + bed + ad

f=uxyz’ + vxz + v’'yz + w’xyz + w’xz’

=uxyz’ +vxz + V'yz + wxyz + w’xz’
+ Xyz + uvxy + vw’X + uv’xy + ¥ wexy + awexy + WXy

=8XyZ T VXZ + V'yz + WXz’ + Xyz + wvxy + vW’X + %y + WXy
+ BXyZ + UXy + WEXYZ + WXy

=VvXz+V'yz+w’xz’ + Xyz + vw’x + WXy + uxy
+ WoxyZ + VWXy

=vxz +Vv'yz+w’xz’ + xyz + vW’X + W’Xy + uxy

OR, same method, different look:

Iteration 1:

u VvV W X 'y z
1 - - 1 1 0
- 1 - 1 - 1
- 0 - - 1 1
= 6 1 1 1
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Iteration 2:

u VvV W X y z
1 = = 1 1 0
- 1 - 1 - 1
- 0 - - 1 1
- - 0 1 - 0
- - - 1 1 1
1 1 = 1 1 =
- 1 0 1 - -
1 O = 1 1 =
- - 0 1 1 -
1 = = 1 1 1
1 - - 1 1 -

Iteration 3:

u v W X Yy z
- 1 - 1 - 1
- 0 - - 1 1
- - 0 1 - 0
- - -1 11
-1 0 1 - -
- - 0 1 1 -
1

So, the complete sum is:
f=vxz+Vv'yz+wxz’ +Xyz+ vw’x + WXy + uxy

¢ f=t'wx’+twy +uwx +uxy’ + vxz + uwx’y + wx’yz
=t'Wx’ +twy + uwx + uxy’ + vxXz + 8wy + WxyZ
+ wx’y + t'uw + uwy + uwyz + £ewy> + t'vwz + uvwyz + vwyz + tawx
=t'wx’ +twy + uwx + uxy’ + vxz + wx’y + t'uw + uwy + t'vwz + vwyz
+ vy + awy T Eawy T B Wz T wwyz T Ry T+ Bwx T Bwxz
=t'wx’ +twy + uwx + uxy’ + vxz + wx’y + t'uw + uwy + t'vwz + vwyz



OR, same method, different look:

Iteration 1:

t u N W X y z
0 - - 1 0 - -
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Iteration 2:
t u \4 W X y Z
0 - - 1 0 - -
1 - - 1 - 1 -
- 1 - 1 1 - -
- 1 - - 1 0 -
- - 1 - 1 - 1
- - - 1 0 1 -
0 1 - 1 - - -
- 1 - 1 - 1 -
0 1 1 - - 1
- - 1 1 - 1
= i i i i = i

So, the complete sum is:
f=twx’ +twy + uwx + uxy’ + vxz + wx’y + t'uw + uwy + t'vwz + vwyz
5.2 6.16 a Assuggested on the newsgroup, we will rewrite the function as:
= x111(X2, X3, X4, Xs, X6, X7) + X1 12(X2, X3, X4, X5, Xg5 X7)
where,

fl(Xz, X3, X4, X5, Xg, X7) = 2(0, 5, 16, 32, 48, 53, 61)
(X2, X3, X4, Xs, X6, X7) = 2(0, 5, 16, 21, 32, 37, 45, 48, 53, 61)

These are functions of 6 variables, so use K-maps to simplify
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So, f] = X4’X5’Xe X7” + X5"X3"X4 X5X6 X7 T X2X3X5X6 X7

Now, f:
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X6X7 X2=0, X3:1

00 01 11 10

XeX7 Xo= 1 , X3= 1

00 01 11 10

SO, fz = X4,X5’X6’X7’ + X4’X5X6’X7 + X2X5X6,X7



f= lel + Xl,fz
=X1X4'X5'Xe X7 T X1X0 X3'X4 X5X6 X7 T X1X0X3X5X6 X7
+ X1'X4'X5'X6 X7 + X1 X4'X5X6 X7 T X1 X0X5X6 X7

Now, use this SOP to solve for the Pls:

Iteration 1:

X; Xp X3 X4 X5 Xg X7
i - = 0 0 0 0
i 0 0 0 i 0 i
1 1 1 - 1 0 1
0 = = 0 0 0 0
0 - - 0 1 0 1
0 1 - - 1 0 1
- - - 0 0 0 0
- 0 0 0 1 0 1
= i i 0 i 0 i
- 1 1 - 1 0 1

Iteration 2:

X1 X X3 X4 X5 X6 X7
0 - - 0 1 0 1
0 1 - - 1 0 1
- - - 0 o0 0 0
- o o o 1 0 1
- 1 1 - 1 0 1
0 - 00 0 i

So, the prime implicants are:

A = X5"X37X4 X5X6 X7 (5, 69)

B =x,"X4’Xx5X6’%7 (5, 21, 37, 53)

C =X,"XyXsX¢'X7 (37, 45, 53, 61)

D= X2X3X5X6’X7 (53, 61, 117, 125)

E =x4"x5"%¢"%7" (0, 16, 32, 48, 64, 80, 96, 112)

0 5 16 21 32 37 45 48 53 61 64 69 80 96 112 117 12

A X (&%)

B X o X X

C x O X X

D x o x ® &
E &© <O O O O O O O

All prime implicants are essential, so the (trivial) Petrick expression is ABCDE,
and the minimal sum is:

f=A+B+C+D+E
= X,'X3'X4 X5X6 X7 T X1'Xs X5X6 X7 T X1 XoX5X6 X7 T X9X3X5X6 X7 + X4'X5' X6 X7
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Iteration 1:
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Iteration 2:
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5.4

Iteration 3:
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So, the prime implicants are:
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b Obviously, by using inspection we will never know if we actually have the
minimal, so a good solution is acceptable for this problem. Here is one:
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55 38 a f=((a’b’)’c(ad)’)’(a’cd’)’y
=(a’b’)’c(ad)’ +a’cd’
=(atb)c(a’ +d’)+a’cd’
=aa’c tacd’ +a’bc +bed’ +a’cd’

So, the 1-sets are:

[a,a’, c][a,c,d’] [a’, b, c] [b,c,d’] [a’, ¢, d’]

b cd
f 00 o1 1} 1
ab 00| 0 | 0 U’ﬁ
o oo 1|1
1mjolo oz
10/ 010 %_5
oLy

By inspection, the static 1-hazards are (<abcd>):
<0010> - <1010>

By inspection, the static 0-hazards are (<abcd>):
<0011>-<1011>

¢ =@ +b)+ct(@+dy) +@+c+d))
=(@+b) +c(atd’)a +tct+d)
=(abtcta’d’)a +c+d)
=aa’b+abe+abd’ +alet+tct+ted>+a’d +aled
=aa’b+abd’+c+a’d

So, the 0-sets are:

[a,a’,b][a,b,d’] [c][a’,d’]
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By inspection, the static 1-hazards are (<abcd>):
<0010> - <1010>

By inspection, the static 0-hazards are (<abcd>):
<0011>-<1011>



