EEC180A DIGITAL SYSTEMS |  Winter, 2006.

Solutions for Homework # 3
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F=ABD+BCD'+CD
Alt: F = (A4 C)(B+ D) (B+D)(B+C)
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All: F= ABC+BCD+AC+ABD +BCD Al F = ACD' +BCD' + ABC
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f=abd+abc+abec+abd

Sum of products solution requires 5
gates, 16 inputs
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f={a+bYa+b)latc+d)(b+c+d)
f= (@+b)a+b)b+ctd)(b+ctd)
f=(@+bifath)atctd)(@tcd)
F= @+b)(ath)b+c+d) @+ d)

Product of sums solution requires 5 gates,
14 inputs, so product of sums solution is
mrinirum.

Beginning with the minimum sum of products
solution, we can get

f=ab(c+d)+ab (¢ +d)
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3 3

5 gates, 12 inputs

So sum of products solution is minimum.

ACD + ADE'+ BE'+ BC' + A'[VE"
=E'(AD + B} + A'D'E' + ' {AD+ B)
F=(AD +B) (E'+ C) + ADE'
NG 2 3
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2
4 levels, 6 gates, 13 inputs

Beginning with a minimum product of sums
solution, we can get
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7.2 (b)

f=(a+b)(@+b)(d +ac' +a'c)
T
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gates, 14 inputs

AE + BDE + BCE + BCFG + BDFG + AFG
= AE + AFG + BE (C + D) + BFG (C + D)

F=(E+FG)[A+B (C+D)]
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4 levels, 6 gates, 12 inputs
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Flabcdn=abd+acdordiah+ac=da+h)a+e)
You can obtain this equation in the product of sums form using a Kamaugh map, as shown below:
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F=BCD+ABC+ABC

F=ABC' + BCD+AB'C=BC' (A+ D)+ AB'C
F=BC' (A +D)+ABC
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4 gates, 10 inputs
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1.14 (a)
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f=(a+b+c)(a+b+d)@+b+d) @+ b+ )
5 gates, 16 inputs
and /= a'h + ab" + bled" + ac'd
f=a'b+ab'+ acd + be'd

(rwo other minimun solutions)
5 gates, 14 inputs minimal
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7.14 (b) Beginning with the sum of products solution, we
get

fS=ah+ab'+ & fa'c + ac
=ab+ab’+dfa'+c)fa+c)
6 gates, 14 inputs

But, beginning with the product of sums solution
above, we get

f=fa+b+ed]fa'+ b+ c'd) — 5 gates, 12
inputs, which is minimum




7.15(a) From K-maps:
F=a'c+ bc'd + ac'd — 4 gates, 11 inputs
F=fa+b+c)fctdfa+e)—4qgates, 10
inputs, minimal

[+ 3~ . -]

T

(o]

7.15(¢) From K-maps:
F=ad+a'cd + bod
=ad + a'ed'+ a'be — 4 gates, 11 inputs
F=fatclfa +dida+h + ' — 4 gates, 10
inputs, minimal

':> |

a —"| Ty
d—1__ ___;'_F

=B >

7.16 (a} In this case, multi-level circuits do not improve the

solution. From K-maps:

F = ABC'+ ACD + 4'BC + A'C'D — 5 gates, 16

inputs, minimal

Fe(d'+B+ClA+C+D)fA'+C'+ D)

A+ B+ C)— 5 gates, 16 inputs, also
minimal
Either answer is correct.
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7.15(b) From K-maps:
= cd + ac + b'c’ — 4 gates, 9 inputs
F='+elfasc'+d—3pates, 7 inputs,
minimal

T.15(d) From K-maps:
F=ah+ac+ bd—4 gates, 9 inputs, minimal
F=(a+bl@a+ctd)(a+b+c)
=f{atb)fa+c+d)b+c+d —4q gates,
11 inputs
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7.16 (b) Too many variables to use a K-map; use algebra.
Add ACE by consensus, then use X + X¥ = X

ABCE + ABEF + ACD' + ABEG IshiQE +AGE
= ABEF + ACD' + ABEG + ACE
F=ABE (F+G)+AC(D'+E)
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5 gates, |3 inputs, minimal



