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Kapitel 4 Kombinatoriska nat 4-1

4.1

Ritain funktionen i ett Karnaughdiagram och minimera

for disjunktiv form for konjunktiv form
\ZA yz

WX 00 01 11 10 WX 00 01 11 10
0o |[1] 00 olfo]o
01 1 01 Oofflo4 o
11 1 1(1 11 0
10 | [1] 1(1 10 10 |

a) f=y7Z +wy ) f=(y+2z)(w+y) = (deMorgan)

=(y+2)+(w+y))
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Realiserin
]
O
o — e
«—{ap

4.3 Funktionsbheskrivning och |ésning/férenkling via Karnaughdiagram

2b1
bs 00 01 11 10

0 1 1
111 1

p:b3Db2Db1

Realiserin

4.2

Funktionsbeskrivning och |8sning/férenkling via funktionstabell och Karnaughdiagram

X2 X1 Xp f
ol ooo0 |0
1001 |0 Xo
21010 |0 Xz 00 01 11 10
3/ 011 |1 —
4| 100 |0 0 1
50101 |1
6| 110 |0
AEESER O I PN

f = XoXp + X1Xp = (X2 + X1)Xo
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4.4  Funktionsbeskrivning: Nétet utfor paritetskontroll fér ord med jamn paritet. Om antalet
ettor & udda s & ordet felaktigt och detta skall f indikera. | funktionstabell séttsf = 1 nar
ett udda antal invariabler ar "1".

b3 by by by f

0000 0

0001 1

0010 1

0011 0 b,b,

0100 | 1 bsbx. 00 01 11 10
0101 0 32

0110 0

0111 1 00 1 1
1000 1

1001 0 o1 | 1 1
1010 0

1011 1

1100 0 11 1 1
1101 1

1110 1 10 1 1
1111 0

Losning:  For att skapa ett forenklat funktionsuttryck omsétts funktionstabellen i ett
Karnaughdiagram. | detta ser man en diagonal struktur som indikerar att
funktionen bor beskrivas med X OR-uttryck.

= (s, + bshy)(br'bo + biby’) + (bs'oz + bsloy)(br'be’ + bibo)
= (bs 0 by)'(by O bg) + (b 0 ) (by T bg)' = [(bs O ) O (foy T bg)]

© Eskil Johnson, Stig-Goran Larsson, Lars-Eric Arebrink 2002




Facit till dvningsuppgifter

Kapitel 4 Kombinatoriska nat

43

Realisering: Kan ske med 3 st XOR pa féljande sitt

b3
b2

by
bo
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45 Funktionsbheskrivning och |gsning/forenkling via Karnaughdiagram

f=1 = Siffrantillhdr ¢ 2421-koden.

X1Xo
kw\ 00 01 11 10

00
01
11

10 |

a)  f=XgXoXq + X3'XoXg + X3X2'X1' + X3X2'X0' = X3'X2X1 + X3'X2X + X3X2'(X1X0)'

Realisering

[2 [O]1]

]

[ 1] 1|

b) f=(x3+X2)(X3' + X2)(X3 + X1 + X0)(X3' + X1 + X0)

Realisering

X3
wz1pe L
21 p-f

X3

x—>1p 1

Xo

X3

X1’ >1p

Xo
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46 Funktionsbeskrivning L ésning/férenkling
Funktionstabell Karnaughdiagram
X3 X2 X1 Xp f X1Xo
o] o000 [o W2N_ 00 01 1} 10
1 0001 0 —
2 | 0010 |1 00 [ =
3 0011 1 —
4 0100 0 1
5 | 0101 |1 oL SINNES]
6 0110 0
7 0111 1 11 1
8 1000 0 —
9 1001 0
10 1010 0 10 Tl
1| 1011 |1 |
12 1100 0
13 1101 41 = Xa'X1Xg + XoX1'Xg + X3'Xp'X1 + Xp'X1X
14 1110 0 34140 28140 3A2A1 2 A1A0
15 1111 0
Realisering: X3'—]
x1— & p—
Xo —
3t INVERTERARE Xo— ]
4 st tre-ingéngars NAND X'— & L
1 ¢ fyra-ing&ngars NAND XO__D—l— & bt
X3'— ,—
X2'— & 1
X1 —
X'
x— & p—
Xo— L |
4.7 Funktionsbeskrivning viafunktionstabell:

X1X0 Y1Yo | fofifafzfafsfe
00 0O 1000000
00 01 0100000
00 10 0010000
00 11 0001000
01 00 0100000
01 01 0010000
01 10 0001000
01 11 0000100
10 00 0010000
10 01 0001000
10 10 0000100
10 11 0000010
11 00 0001000
11 01 0000100
11 10 0000010
11 11 0000001
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L 6sning/fér enkling via funktionstabellen och Karnaughdiagram nér sd behovs:
fo=x1%0Y1Yo'
f1=X1%0Y1Yo + X1'%0 Y1'Y0' = X1'Y1'(Xo[Yo)

1Yo
X1Xp 00 01 11 10

00 1
01 1
11
10 1

f2=X1'%X0'Y1Y0' + X1'Xoy1'Yo *+ X1X0'Y1'Yo' = XoYo' (X10y1) + X1'%Xay1'Yo

1Yo
X1Xp 00 01 11 10

00 1
01 1
11 1
10 1

f3=X1'%X0'Y1Y0 + X1'%X0 Y1 Yo' + X1X0'Y1'Yo + X1 X0 Y1'Yo'= (X10y1)(Xoyo)

1Yo
X1Xo 00 01 11 10

00
01 1
11 1
10 1

f4=X1'%X0y1Y0 + X1X0Y1Y0' + X1Xoy1'Yo = Xoyo(X10Y1) + X1Xo'y1yo
f5 = X1X0Y1Yo0 + X1Xoy1Yo' = X1¥1(XoOYo)

fg = X1Xoy1Yo

Realisering: Ur dessa uttryck gors en realisering.
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4.8 Funktionsbeskrivning via funktionstabell: L 6sning/férenkling
X1 X0 Y1 Yo S2 51 So 1Yo
00 00 000 XX\, 00 01 11 10
00 01 001
00 10 010 00
00 11 011 —
01 00 001 01 1
01 01 010
01 10 011
01 11 100 11 |1 | 1
10 00 010
10 01 011 10 111
10 10 100
10 11 101
11 00 011 S2 = XQy1Yo *+ X1XoYo * X1Y1
11 01 100 = (X1 + y1)X0Y0 + X1y1
11 10 101
11 11 110
1Yo
X1X0 00 01 11 10

00 b {1

01 1| (L

11 1 1

10 [l 4l

S1=X1%X0Y1+X1Y1Y0 + X1y1Yo' +X1XoY1' + X1'Xoy1'Yo + X1Xay1Yo
=X1'y1(Xo' +Y0) + Xay1'(Yo' + X0) + Xoyo(X1'y1' + Xay1)
= (X0 +Yo)(X1y1+ Xay1) +Xoyo(X1y1' +X1y1)
= (Xoy0)'(x1 0 y1) + (xoyo)(x1 O y1)' = (Xoyo) O (x2 O y1)

1Yo
XX\, 00 01 11 10
00 111
01 1 1
11 1 1
10 111

S0 =XoYo + Xoyo' =Xo U Yo

Realisering: Ur dessa uttryck gors en realisering.
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49 Realisering:
3 2 1 0
faO:bo
ao —
bo =1
fagzbg
fal:bl
ag —
bl =1

T 557
k2

fa3:b3
5
az —
b3 =1
fagzb,
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410 L&sning/forenkling: via Karnaughdiagram

X1Xo
X3X> 00 01 11 10
00
01
11 [[ala]a]s
10 1)1

dg = X3X2 + X3X1

d3 = x3Xo'x1" eller d3=dg'x3

X1Xo
X3X3 00 01 11 10
00
o1 |lilall]4l
11 111
10

dp = X3'%X2 + XoX1 eller da = dg'x2 + dgxoX1

X1Xo
% 00 01 11 10

00 111
01 111
11 |[a]1]

10

d1 = X3'Xq + XaXoxy' eller dp = dgxg + dgxy’
do =Xo

Realisering: Ur dessa uttryck gors en realisering.
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411 Realisering: a252 6151 aogo 4,13 Funktionsbeskrivning
w X zZ|dec|A|B|C|D|E|F|G6
0O 0 0 O 0 1 1 1 1 1 110
a - 0O 0 o0 1 1 0|1 1{0]0]|0]|O
o 0 1 O 2 1 1 ({011 11011
a2 0 0 1t 1|3 |1|1]t1]|1|lo]o]1
1 - 0 1 0 O 4 |o|1|1]ojof|1]1
*—
& p— fo o 1 0 1 5 11011 11011 1
— 0t 1 o|e6 |t]|o|t|1|1]1]1
&p—f; ot 1 1|7 |1]1|1]o]|ofo]o
— | 1 0 0 O 8 1 1 1 1 1 1 1
& p—f,
L 1 0 0 1 9 1 1 110|011 1
] 1t 0o 1t of - |-|-|-1-1-/-]1-
& p— f3
| 1 0 1t t| - |-|-1-1-1-1-1-*
— |
&bt 1t 1 0 of - |-|-|-1-1-1-]-
— 1 1 0 1| - |-]-1-1-1-/-]-
& p— fg 1 1 1 o - |-|-1-1-1-1-1-
— VRN TS RN T [ (OO I N N N I
*—
&p—fo Realisering:
&3_f7 w 21
aya, aja; agag y—— —A
X =1 I
z B y —=1
zZ —
412 a) f=wxz+xyz b) f=yZ c) f=xy+xz X — X
21 B
—B
d) f=xy +x7 e) f=wXxy+xyz+xyz f) f=xy +x7 y =1 -
z — X —s1 | —
0) f=wXy'z+Xxyz +wyz+Xxyz h)f=2 y ] |& [—E
>1 z L
y —C
X —]
Z'_
y
w F
X
7
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414  Losning/forenkling: via Karnaughdiagram

1Xo
X3X2 00 01 11 10

00

01 1111
11 - ey
10 111 -1-

f = X3+ XoXg + XoX1

Realisering: Ur dessa uttryck gors en realisering.
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415 L osning/forenkling: via Karnaughdiagram

1Xo
XaX2 00 01 11 10

0o |lo]4l
01
| -]-]-1-
10 - -

Y3 = X3%2X1'

1Xo
X3X3 00 01 a1 10

00 111
01 1|1
11 o I I
10 -] -

Y2 =XoX1' + Xo'X1 = X2 U X1
Y1=X1
Yo=Xo

Realisering: Ur dessa uttryck gors en realisering.
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416 L&sning/forenkling: via Karnaughdiagram

X3=03

9190
@\oo 01 11 10

00
or [[alafz1]1]
11
10 [[aflafa]1]

X2=0302+ 0302’ =gzl O

190
030> 00 01 11 10

00 [1[1]
o1 [[[a]
11 L[1]
10 |[1]1]

X1=03'02'01 +03'0201' + 930201 + 939201’ =93 U g2 U o

9190
@\ 00 01 11 10

00 1 1
01 1 1
11 1 1
10 1 1

X0 =93'02'0100' + 93'92'91'0o + 93'0201'00" + 93'020190 +
+039201'Jo *+ 93920190’ + 9392'01'J0’ + 392’0100 =

=geUgUglUg

Realisering: Ur dessa uttryck gors en realisering.
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417  Studentens egen |6sning skall diskuteras!

4.18 Studentens egen |6sning skall diskuteras!

4.19 Funktionsbeskrivning:

L ésning/férenkling

via funktionstabell via Karnaughdiagram
X1X0 Y1Y( P3P2p1pP; 1Yo
1X0 Y1Yo 3P2P1P0 XX
1X0
11 10
00 00 0000 00 o1
00 01 0000 00
00 10 0000
00 11 0000
01 00 0000 01 1 1
01 01 0001 —1 l
01 10 0010 11 1 1 XoYo
01 11 0011
10 00 0000
10 01 0010 10
10 10 0100
10 11 0110
11 00 0000
11 01 0011 Yo
11 10 0110 X1X3
11 11 1001 00 01 11 10
00
L~ X1'XoY1
Po = XoYo 01 1171
P1=X1'Xoy1 + XoY1Yo' + X1Xo'Yo * X1Y1'Yo 11 1 1
= Xoy1(X1" +Yo') + X1Yo(Xo' + Y1) / > ,
_ ) 3 XoY1Yo
= XoY1(XYo)' + XaYo(Xoy1) 10 1 1
= Xoy10X1Yo /
X1Y1'Yo X1Xo'¥o
1Yo
X1X
ON_ 00 01 11 10
00
P2 =X1y1Yo' + X1Xo'Y1 o1
=X1y1(Yo' +Xo') vy
= X1Y1(YoXo)’ 11 : 1Y1Yo
10 1 1

P3 = X1XoY1Yo (tas direkt ur funktionstabellen)

X1X0'Y1
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Realisering:

« med inverterare, OCH- och och X OR-grindar realiseras uttrycken for

produktbitarna pa foljande sétt

Xo — & |
Yo 1 & —ps
Xo — &
1 & P2
X1 ] & 1 D—’_
Yo —
X1 | =1r—p
Y1 — &
Po
420 a) f=xEw+y) b) f=y'@ c) f=(y+2) x'
d) f=(y+z) ¥ €) f=(x+y)x+y)lw'+z) f) f=xy+2)
g) f=(y+2) (X+y+Z) W' +y) (x+2) [w+x+y’) h) f=2
421  Studentens egen 16sning skall diskuteras!
422 Realisering: $15: S0
%0
:
) el o
& — f1
.__
& +— f
}—_
& — fa
.__
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423 Realisering: MUX

x <
» o
[
@
w|o

N
-]
O

w N P O

4-16 Kapitel 4 Kombinatoriska nat

Facit till dvningsuppgifter

424 Realisering:

MUX
zZ—o }
co
Y —1 3
x |0 — f
x—1
X =2
0—13
425 Realisering:
MUX

q —
d —]
d —
d —
d —]
1 —
d —
d —]

N oo M WON B O
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4.26 Realisering:

a

[ .
°‘

Si

21 —on
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