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Aufgabe 1

a) Wahrheitstafel:

Tag | Tag - 1 bindr (x3zex12) | Angeschaltete Aste
1 0000 1,2,3,4,5,6,7
2 0001 2,4,6
3 0010 2,4,6
4 0011 1,2,4,6
5 0100 24,6
6 0101 1,2,3,4,5 6
7 0110 1,2,3,4,5,6
8 0111 1,2,3,4,5,6,7
9 1000 1,3,5
10 1001 1,23,4,5,6
11 1010 1,3,4,5,6
12 1011 1,3,5
13 1100 1,3,5
14 1101 1,2,3,4,5,6
15 1110 1,3,5,7
16 1111 1,2,3,5

Abbildung 1: Wahrheitstabelle zur Ansteuerung der Segmente

b) Kanonische Normalformen:

f1,DENF =Z0T122T3 + ToT1T223 + ToT12223 + ToT1T2T3 + ToT1T2T3 + ToT1T223

+ ToX1T2X3 + TeX1T223 + ToX1T2X3 + TeX1T2X3 + ToT1T2X3 + ToX1T2X3 + ToT1T2X3

foxxne =(xo+ 21+ 22+ 7T3) - (w0 +T1 + x2 + T3) - (To + T1 + 22 + T3)
(o 4+ 21 +7T2+73) (T +T1 + T2 +T3)



c¢) Algebraische Minimierung;:

fl,DNF = fl,DKNF

= ZToT1T2T3 + ToX1T2X3 + ToT1X2X3 + ToT1T2T3 + ToX1L2T3 + ToXT1XT2X3 + ToT1T2L3
+ ToT17223 + ToT1T2T3 + ToT1T2T3 + ToT1T2X3 + TpT1T2X3 + ToT1T2T3

P4,P6’ R _ _
=  TT122T3 + ToT1T2T3 + ToT1T2T3 + ToT1X2T3 + ToT122T3 + X3

= ZoZ1T2 + ToT1X2 + TeX1T2 + ToT122 + TeX1T2 + X3
= x3 + 22(x0T1 + Tox1 + xox1) + T2(ToT1 + To1)

& x3 + x2(z1 + o) + T2(ToZ1 + xox1)

fl,KNF :fl,KKNF
=(xo+x1+22+73) (xo+T1+22+7T3) - (To+ 71+ 22+ 7T3)
“(zo+ 21 + T2+ T3) - (v0 + T1 + T2 + T3)

= Ts + (o + z1 + z2) (@0 + T1 + 22) (To + T1 + x2)(z0 + 21 + T2) (w0 + T1 + T2)

= T3+ (xo + (1 + 22)(T1 + x2) (21 + T2)(T1 + T2))(To + T1 + X2)

B %5 + m0(Zo + 71 + 22)

P9,P4 _ _
= I3+ XoT1+ ToT2



d) Karnaugh-Veitch:

i) minimale disjunkitve Normalform f5 xv.pnyr fiir Segment 3:

Abbildung 2: KV-Diagramm fiir Segment 3

f3,kv,DNF = T3 + 122 + ToT2 + ToZT122 (1)

ii) minimale konjunktive Normalform fi xv xnF flir Segment 4:
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Abbildung 3: KV-Diagramm fiir Segment 4

f3.xv,pnF = (T0 + T2 +T3) - (To +T1 +T3) - (o + 21 +7T3) (2)



e) Quine McCluskey
Terme, welche nicht zur weiteren Minimierung genutzt werden konnten
sind farblich hervorgehoben.

i) Segment 5:
f5,DKNF =T0T122T3 + ToT122T3 + ToT1T2T3 + ToT1T2T3 + ToT1T223

+ XoT1T2X3 + TpX1T2T3 + ToL1T2T3 + TT1T2X3

+ ZoT1T2T3 + ToL1T2XL3 + ToXL1L2X3

Q4,4 = {I0$1I2$3}
Qa3 = {Toz1T223}

Qa2 = {xoT122T3, Tox122T3, Tor1T2x3, ToT1T2x3, ToTiL2L3}

Qa1 = {Tox122T3, Tox1T2x3, TT1T2T3, ToT1T2T3}
Qa0 = {zoz12223}

Q3,3 = {Toz172}

Q32 = {ZoTax3, T1Taws, ToTixs})

Q3,1 = {Tox2T3, ToTi®2, T1X2T3, Tox1T2, T1Tax3, ToT1x3, ToTix3, T1Tax3, ToTaks}

Q3,0 = {ToT172, ToT173, ToT2T3, T1T2T3z}
Q22 =1{}

Q2,1 = {Toxs, Tzxs, Tizs}

Q2,0 = {zox2, w172, T173, ToT3, Tax3}
Qi1 =1{}

Q1,0 = {73}

fs,0Mc = ToZ1T2 + ToT2 + T122 + T3

ii) Segment 6:

fe,DKNF =T0T1T2T3 + L0T1T203 + ToxL1T2T3 + Tox1Z223 + ToT1L2T3
+ ZoT1T2T3 + ToX1X2T3 + ToX1X2X3 + LT 1T2X3 + ToT1T2T3

+ ToT1T2T3



fi

f2

Qa4 = {Toz17273}

Qu,3 = {x0T1T2T3, Tox1T2T3, ToT1T2T3}

Qa2 = {T021T2T3, ToT172T3, ToT1T2T3, ToT1T2T3, ToT1T2T3}
Qa1 = {ToT1w223, ToX1727T3}

Qa0 =1}

Q3,3 = {T1x2T3, ToTaT3, ToZiL3}

Q3,2 = {x0T2T3, ®0T1T3, ToT1T2, T1T2T3, Tox1T3, LTox1T2, T1x2T3, ToT2T3}

Q3,1 = {xox1T3, ToTiT2, Tox2T3, T1X2T3, ToTiT3}
Q3,0 = {}
Q2,2 = {932353, xr1x3, 960553}

QQ,IZ{xOEa '7703371’ 1'1@7 33‘25673}

Q20 =1{}
Q1,1 = {73}
Q1o ={}

fe.omc = Tor1T2 + 20T1 + T3
Anzahl Transistoren KNF: N = 1310 + 23 - 2 4+ 26 = 371, Anzahl
minimiert: N, =8 +6-6+2-3 =50 = Ersparnis von 86.5%.

Anzahl Transistoren KNF: N = 11 -2 + 510 + 12 = 84, Anzahl
minimiert: N,,, =2-2+2-6+8 =24 = FErsparnis von 71.4%.



