HW S dye Crdey 2009 02-13

1.

2.

Text problem 2.1 (a). Use first distributive law and simplify. (10 pts)

Text problem 2.1 (d). Use second distributive law and simplify. (10 pts)

Text problem 2.3. (d) Use second distributive law (or Theorem 1@]_@
Text problem 2.3. (e) Let X = {A’sB + D} and use second distributive law. (10 pts)

Text problem 2.5 (b). Let X = {A'+ C'} and use second distributive law. (10 pts)

Text problem 2.6 (a). First rewrite [A*B]+ (C'*D")=([A*B] +C") * ([A*B] + D"). Apply second distributive law to each
new term. (10 pts)

Text problem 2.9 (a) (10 pts)
Text problem 2.13 (d), top of page 50. (10 pts)

Text Problem 4.21 (a). Multiply out the expression (first distributive law) and create a truth table. Express the truth
table in Xm () notation (rows numbers where the expression = 1). See pages 86 to 88). (10 pts)

10. Express the truth table for Problem 9 above in IIM () notation (rows where expression = 0). (10 pts)
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EXAMPLE 1 Simplify Z=A'BC + A’ L res )
C s
This expression has the same form as (2-13) ifwe let X=A"and Y =BC A Z P v

Therefore, the expression simplifiesto Z2=X+XY=X=A" >< tx7= X ( [_{_\7):_ X. |- X %7

O |/ &) o

EXAMPLE 2 Simplify Z =[4 + B'C+ D + EF][A + B'C + (D + EF)"]

Substitutingg Z=[ X + Y [ X + Y 16— O——t) < |p ’
Then, by (2-12D), the expression reduces to X L \J \ 1
Z=X=A+BC O—S/
: : - ] it r 9-_-@/#__’] M‘A (‘e
EXAMPLE 3 Simplify Z = (4B + C)(B'D + C'E’) + (AB + C) )( N/
Substitutingg Z= Y’ X + Y Q,:z NTAVE (e A Ve LJ’;

By(2-14D) Z=X+Y=BD+C'E'+(AB+ C)

Simplifv (p. 42-43)
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Figure 2-4: Equivalent Gate Circuits
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EXAMPLE 1: Factor A + B'CD. This is of the form X + ¥Z < \/ % - X+ y + 2 [24 , b)
where X =A, Y=B8"and Z=CD, s0 . . -
A+BCD=(X+Y)X+Z)=(A+BYWA+CD) %'L S—(,Co'«A . A/f‘vl—l"f LUVL““ ’/“-W .
A + CD can be factored again using the second distributive law, so
A+B'CD=(A+B)A+C)A+D) L"\ 6"0% L@ ¢, O({ZﬁL‘
EXAMPLE 2: Factor AB'+ CD ﬂgi_rvLVqL% over PV D ( ).
AB'+ C'D=(AB’' + C')(AB’' + D) ~— notehow X + YZ = (X+ Y)X + 2) "
was applied here ﬂl/\ L v o J’ 'h/\){ ﬁ/’
= (A4 C)HB" + C'){A + D)B’ + D) =— the second distributive law was -_—
applied again to each term -
EXAMPLE 3: Factor CD + CE'+ G'H ' M"‘ WULH ¢ ’I
C'D+CE'+GH=C'(D+E)+ GH -— first apply the ordinary

selen, ) TPt AUl d e Loy (2-17]
=(C"+ G'H)D + E' + G’'H) -— then apply the second S W #MD /'3 ﬁd/\\é&—\ﬂ\m

distributive law eoVe, L [»f) m‘ﬁ vl (,Q/{g 7
=(C'+ G')(C' + H)D + E' + G')D + E' + H) ~—— now identify X, ¥, and z
Z in each expression and d_VV < JLOY MW @Lﬂ =
Factor (p. 44-45) complete the factoring
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Figure 2-6: Circuits for Equations (2-18) and (2-20)
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Figure 2-5: Circuits for Equations (2-15) and (2-17)
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Operations with 0 and 1: Commutative laws:

BD. XY = ¥YX

7D. (XY)Z = X(YZ) = XYZ

8D.X+YZ=(X+Y)X+2)

. X+ Y)(X+Y)=X
10D. X(X+Y)=X
MD.XY'+Y=X+Y

12 sd 12) e V?/V’7 L‘wTavﬂLwy‘f’

1.X+0=X 1D.X1=X B.X+Y=Y+X
2. X+1=1 2D. X+0=0 -

Associative laws:

7. X+YV+Z=X+(Y+2)
ldempotent laws: =X+Y+2Z
3. X+X=X 3D. X+ X=X

Distributive laws:
Involution law: 8.X(Y+Z)=XY+XZ
4.(X)=X Simplification theorems:

9. XY+ XY'=X
Laws of complementarity: 10. X+ XY=X
5. X+ X'=1 5D. X+ X'=0 M. (X+Y)y=XY

DeMorgan's laws:

12.(X+Y+Z+.)=XY2Z.. 12D.(XYZ.)=X'+Y'+Z'+...
Duality:

13.(X+Y+Z+..)2=XYZ... 13D (XYZ..)P=X+Y+Z+..

Theorem for multiplying out and factoring:
14, (X+Y)IX'+Z)=XZ+ XY 14D. XY+ XZ=(X+2Z2)(X'+Y)

Consensus theorem:
1B XY+ YZ+XZ=XY+ XZ

15D. (X + Y)(Y + Z)(X'+ Z) = (X + Y)(X' + 2)
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EXAMPLE:
A+B+CYA+B+DA+B+EA+D + B4’ +0) [ gb) s g G‘V) Oled )y
=B+ CDIALB+ EAC+ 4D’ + E)] (&) (e cna 4o st budive Loner), bgonty,

e
=(A + B+ C'DEYAC + A'D' + A’E)
— AC + ABC + A'BD' + A’BE + A'C'DE

Example (3-4), p. 59
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ABC f f’
000 0 1
A —> 001 0 1
B 3 > f 010 0 1
011 1 0
C—> 100 1 0
101 1 0
(a) 110 1 0
111 1 0
(b)
Figure 4-1: Combinational Circuit Suwvu~pl-
with Truth Table (Fv—od_,\we—

éVl/l/l. le'Mwl ,g)

SWMPL\J%’ ﬁ'(iC‘—Fﬁ'&/C'JAB]C\{AB(;]_P/}BC:
= 'S 4 %(@/0'4 B'c +&C)+Bc)fﬁ'ﬁ“7%:
T Be A Thes Corrai(‘“MJQL"ﬁ o vt W“)

Section 4.2, p. 86
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