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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 Schaltalgebra

1.1

(a) Die Schaltalgebra ist eine Teilmenge der Boolschen Algebra mit einer zweiwertigen
Tragermenge. Das heifst es gibt nur zwei moglichen Werte, anstatt beliebig vielen
Werten bei einer Boolschen Algebra.

(b) (i) Nur mit NAND-Gattern:

P7 P3
T1:T2 =1 X2 =T1°T2°T1 T2

Nur mit NOR-Gattern:

5

P8

11

P3 —— —
x1-$2=3x1'1’2 T1+Z2 =21 +0+224+0

(ii) Nur mit NAND-Gattern:

)

. _ P3 _ __ __ p7 P —_—
T1-To+X1°T2 = T1°T2 - T2+T1 - T1'T2 = X1 -T2 -T2+ X1 X1 -T2 = T1 -T2 T2 T1 T1- T2

Nur mit NOR-Gattern:

L e 04T +0+TF0+22+0

z14+04+220+21+224+0

T1-T92 +T1- X2

pP5’, P7

P5, P7T —— —
= 1 +0+29+21 +22+04+0



1.2

(a) Wertetabelle

23 = I3 22 = T2 21 =X 20 = X0 f(.f)

0 0 0 0 0

0 0 0 1 1

0 0 1 0 1

0 0 1 1 1

0 1 0 0 1

0 1 0 1 1

0 1 1 0 1

0 1 1 1 1

1 0 0 0 1

1 0 0 1 0

1 0 1 0 0

1 0 1 1 1

1 1 0 0 0

1 1 0 1 1

1 1 1 0 0

1 1 1 1 0

(b)
fOKNF = @0oT1 T2 T3 +To 1172 T3 + ToT1T2 T3 + To T1 T2T3
+ ZoT1 X273 + To T12X2T3 + Tox1T2x3 + To T1 T2 T3
+ 20x1T2 T3 + XoT1 T2X3
fkrne = (vo+z1+ax2+a3) (To+ 21 +22+73) - (vo+T1 + 22 +73) - (x0 + 21 + T2 + T3)

(zo + 71 + T2 +T3) - (To + 71 + T2 + 73)

(c) Da DKNF und KKNF &quivalent sind wird auf Basis der Wahrheitstabelle mini-
miert.

Karnaugh-Veitch-Diagramm:
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Daraus ergibt sich:

Satin(x) = T4 - 23474 - 21 - T3+ + +1 - Tz - x3+T] -

1.3
(a) DKNF:

Jorne(z) = T1 7313
+T1-x2- T3
+T7 - x2 - X3
+T1 -T2 T3

+$1 Xy T3
KKNF:
frkrnr(z) = (21 + 22 + x3)

(T1 + 22+ 73)
(T1+ T2 + x3)



foxne(x) = T1-T2-x3
+x1 -T2 - T3
+T1 - x2- 23
+x1 -T2 T3
+x1 X2 - X3
= T1-(T2-23+ 12 T3+ 22 - 13)
+x1 - (w2 - 23 + T2 - T3)

= T1-(ra+x3) +x1- (T2 23+ T2 T3)

= Z1-(wo+x3)+ 21 (2223472 - T3)

1 (w2 + x3)) - (21 (w2 - 23 + T2 - T3))

) - (T1 + (22 - 23 + 72 - T3))

+ ((z2 - 23) - (72 - T3)))
+ (T2 +73) - (22 + 23)))

1
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- (
- (
- (

X
T

T1+ (22 Ta+ a2 T3+ 23 - T3 + 23 - T3))

I
/—\/—\/QA/—\/-\
—
_.l_

z1+ (T2 73)) - (T1 + 22 - T3 + 23 - 73)

= X1 X1+ T -T2 T3+ T -T2 T3

+T1 T3 T3+ a2 T3 T3 T3+ T2 X3 T3 T3

= T1-T2 T3+ T1 T2 T3+ T T2 T3

= $1x2x73x1x72x3$71x72$73
= (@T1+72+a3) (T1+ x2 +T3) - (21 + 22 + x3)

= frkxnr(2)

(¢) Karnaugh-Veitch-Diagramm:

€2
1 1 0 0
1 1 1 0
Lo lo o1 o0 1
0 1 1 O

x3

Daraus ergibt sich:
fMin(x):Tl'$2+ + 23T +



(d) DKNF:

gprNF(z) = (T1-T2-x3)
+(Z1 - x2 - T3)
+(z1 - T2 - T3)
+(x1 - T2 - 3)
+(z1 - z2 - T3)
+(z1 - @2 - x3)
KKNF:
gkrNE(z) = (21 + 72 +73)
(1 + x2 + x3)
(e)
gpkNk(z) = (71 -T2 73)
+(Z1 - 2 - T3)
+(z1 - 72 - T3)
+(z1 -T2 - x3)
+(x1 - 22 - T3)
+(x1 - 22 - x3)

= 71 (T2 73+ 72 T3)
+a1 - (T2 T3+ T2 - 3+ 22 T3 + T2 - T3)

= T1-(T2-z3+22-T3) + 11

= 1'(@'&734‘.%’2'5673)4-1‘1

T1- (Tg - 23+ 20 - T3)) - T1

i
x1+ (T2 - x3 +22-T3)) - 71
X

1+ (T2 - 23 - 22 -73)) - 71
r1 + (22 +73) - (T2 + x3)) - T1

= x1-T1+ (x2+73) - (T2 +23) - T1

(
(
=
(

= (22+73) - (T2 +3) - T1

= (v2-Ta+a2 23+ T2 T3 +3 T3) 71
= (v2-23+72 T3) T1

= (wo-x3-7T1)+ (T2 - T3 - T1)

= (x2x3fl)(f2f3fl)

= (T2+Z3+x1) (v2+x3+771)

= gkkNF(7)



(f) Karnaugh-Veitch-Diagramm:

T2
1 1 0 0
1 0 1 0
Tt o111
0O 1 1 0

x3

Daraus ergibt sich:
guin (T) = 21 + + 22 - T3



2 Shannon Expansion

2.4

f(xlvaa :E?))

71 -T2 - T3 - £(0,0,0)

+F - T -
+71
+71

+x1
+x1

+x1 -

-:Il‘2-
.a’/‘2-
- Ty -

- Ty -

I3 -
TS.
I3 -
T3 -

xIs -

O = O o



f(x1, 22, 3)

+ZI1 -T2 X3

+T1 - 29 - T3 -
+Tx1 X2 X3
+r1 -T2 T3
+r1 -T2 3

+x1 -T2 T3 -

Ty -T2 T3
+T1 -T2 - T3
+T1 22 - X3

+T1 - 22 - X3

S O = O = =



