4.3

4.5

F =m0 45 6,F, =m0 3467 F+F =m0 3435067
General rule: F, + F is the sum of all minterms that are present in either F or F.
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Proof: Let F, =2 am;F, =zhjmj; F +F, =z am, JEh_imJFﬂum“ Fam +am + ..
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Solutions
ABClD E FlzZ ABCID EF I'These truth table entries were made don't cares because
" ABC =110 and ABC= 010 can never occur
poojl 1 X1 *These truth table entries were made don't cares because
001 [ XX1 |1 when Fis 1, the output Z of the OR gate will be 1 regardless
D10 lx x| x of'its other input. So changing D and E cannot affect Z.
011 lxex 01101 1 X * These truth table entries were made dun'tcaresbecause_
when D and E are both 1, the output Z of the OR gate will
100Xt 0010 be | regardless of the value of F.
Lo XX 1 |1 * These truth table entries were made don't cares because
110 x| x when one input of the AND gate is 0, the output will be 0
L11lx 0 o0lo 11110 %o regardless of the value of its other input.
49(a) F=abc'+ b (a+ta)c+e)y=abe" +abe +abc’
Fabe +a'be " F=%m(0,1,4,56)
49(b) Remaining tenms are maxterms: F=[| M{(2,3,7)
4.9 (c) Maxterms of F are minterms of F"
Fr=%m(2,37)
49(d) Minterms of F are maxterms of F*

F'=T] M0, 1,4,5,6)



4.13 ABCD
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4.20 L=

4.29 (a) fl4,B,CD)=AB+ACD = ABC'D" + ABC'D

F ABCD" + ABCD + A'B'CD + A'BCD

= (A+A'CONE+A'CD) = (ATCOHATDYA+B)
(B+C)B+D)

fl4,B.C.D)= (A+B+C+DYA+B+C+D)

(A+BHCHDYA+BHCHDYA+BHC D)
(A+B+C+DYA+B+C+DYA+B+C+D)
(AB+C DA B+C D) A+ B+C+D")
(A B+C+H)AB+CHD YA BHCHD)
(A+B+CHDYA+BHCHDNAB+C+D)
(A"t B+C+DYA+B+CH+DYA+B+C+D)

= (A+B+CHDYA+BHCHDYWA+B+C+D)
(A+BHCHDYA+B+CH D) (A+B+C+D)
(A B+C+DWAHB+C+ DA+ B+C+D)

Z=ABCD +A'BCD+ABCD’
FABCD' + ABCD + A'BCD
=A'B'C'+ ABC + AB'C'D" 4
ABCD
=A'B'C"+ ABC + AB'C'D" 4
ABCD + BCD + B'C'D’
{Added consensus terms)
L E=AB'C'+ ABC + BCD 4
BCDr

A"
alDy
'

=Dy
'
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AB 4+ AC + BC

4.29(b) fl4.B.CD) = {A+B+DYWA+CHC+D)

= (A+B+DYWA'DHC) = ACHA'BD+BC+CDY

= AC(B+BYWD+D"AABD(C+C)
FRC(A+AWD+DVAH(A+AYWB+BYWCD'

= ABCDHABCD"tAB'CDHAB'CDA'BCD
FABC'DAABCDYABCD' v ABCDAA'BCD'
FABCDHAB'CD'+ A'BCO'+A'B'CD’

= ABCDAABCDtAB'CDHAB'CDHA'BCD
tABCDAABCDHA'BCD’

NAB.CD) = (A+B+CCHDYWAHBE+C+ DD

(AA™ BB+ C+D)

= (A+B+C+DWA+B+C+D"YA"+B+C+D)
(A“B+CH+DYWA+B +C+DY A B+ C+D)
(A+B+CHD) (A+BHCHDYA+B+C+D)

(A+B+C+D) (A"B+C+0)
Note: Consensus could have been applied twice to = (A+B+CHDYNA+BHC DA+ BHC+D)
write = (A+CWA+DNA+B) and save some work. (AHBHCHDYNAB +CHDW A B+C+D)

{A+B+C+DYWA+B+C+LY



7.8 For the solution to 7.8, see
FLD p. 700.
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7.22 (a) Fis O1fany 3 (or 4) of the inputs are | so

F={A+B+C 4DV A+ B +C+ 1)
A"+ B+ C"+DWA"+ B+ C"+ IV
A"+ B+ C'+ DY

=(A"+ B+ CYHA"+ B+ DYWA"+ C+ D)
(B4 O D)

(b} F={A"+ B +CDYWAB"+ "+ D) or
F={A"+C+BDYAC"+B"+ 1))



