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Hinweis: Jede Zahl, bei der keine Basis spezifiziert ist, ist im 10er System zu interpre-
tieren, sofern nicht anders angegeben.

1 Boolesche Algebra

1.1

Beweis durch Nachrechnen:

1.1.1 Absorbierendes Element

kgV(1,30) = 30

kgV(2,30) = 30

kgV(3,30) = 30

kgV(5,30) = 30

kgV(6,30) = 30

kgV(10,30) = 30
)

kgV(15,30) = 30



1.1.2 Neutrales Element
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1.2

X1 -T2 = T1+2x2
z1 + x2) - (21 + x2)

—~

& (T1-72) (r1+22) =
(Z1-7T2) - x1+ (T1 - 72) - x2 =
(Z1-x1) -T2+ (T -22) - T1 =

Yo mro-77
<040

H3
=0 =

o o o o O

(b) Es wird @ = a genutzt, Beweis siehe Vorlesung.
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2 Minimierung Boolescher Funktionen

2.3

(a)
P9 __ P5’

flx) =21 (z1+ (1 -71)) =Z1 - (21 +0) = Tl‘:clfg()

(b)

P5 P4 P9’
)
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flxr,20) =21 20+ 21 - (T2 1) =21 20+ 21 - T3 = 21 - (T2 +T2) = :1:1‘1:5951
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P5 P9

flr,a) =a1- (T @G +T) 2o (T (12+72) 2 1@ -1) 2y - TT= 0

(d)

f(z1, 29, 23) = (21 - x2)+((23+0)-T3) =) (z1 - x2)+(23-T3) 2 (1 - x2)+0 b5 (21 - x2)

(e)
71 - (v3 +T3) - 2) + (T1 - 3) + (21 + 74)

T1-1-x0) + (T1 - w3) + (21 + 24)

P5 __ _ .
= 1°T2+T1 T3+ X1 T4

P4 _
= 71 (x2+ 23+ Ta1)
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2.4

T3) - (v1 +T3) - (22 + x3)
73) - (21 +73) + (22 + x3)
T3) + (w1 + T3) + (22 + 23)
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-Tg) - (T1 - T3) - (T2 - T3)
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(71 - x3) - (T2 - 73)
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(21 (22 - 22)) - (21 - 21) - T2)

(1 - (2 - x2)) + ((z1 - 1) - 2)

2 12 12

X1 X9+ X1 X2



3 Shannon Zerlegung und Erweiterung

3.5
(a)
flx,ma) = x1-(1-a2+1-T2+0-22)+71-(0-22+0-T3+1-22)
w1 - (w2 +T2) + 71 - (22)
z1- (w2 (1+0)+72-(0+1)) + 77 (22 (1) + 72 (0))
= I1+T1 22
(b)
f(z1,22,23) = x1 - (voxws + x273) + 771 - (Taw3)
w1 - (w2 - (23 +73)) + 71 - (T223) = o1 - 22 + 71 - (T223)
= T1T2 + T T2T3
(c)
f(x1,29,23) = 1 (vows + Taxs) + 71 - (x2T3 + Taxs + Ta T3)
= 1 (xox3 + Taxs) + 71 - (2 - (T3) + T2 - (x3 + T3))
= z1-(x3-(x2+7T2)) + 71 (x2- (T3) + T2 - (x3+T3))
= x123+ 71 - (2273 + T2) = 2123 + T102T3 + T1 T2
3.6

f(x1,20,23) = f T3 T3 + f(0,0,1)T7 Taxs
1w T3 + f(0,1, 1)T1roxs
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= I1 T2 T3+ T1X2 T3+ T1T2 T3 + T1X2X3 + T1X2X3



f(z1, 22,3, 24)
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