Digitalna vezja
UL, FRI

Vaja 2 Funkcije, PDNO in PKNO




Osnovne preklopne funkcije

Negacija Disjunkcija Konjunkcija Percipov operator
(NE, NOT) (ALl, OR) (IN, AND) (NE ALI, NOR)
y=X y=x1Vx; y=Xx1"X y=x1lx=%Vx
x1 x]_ — xl
X2 X2 — Xz
Xy | X2 | Y=X1V Xz X1 | X2 | y=x1"X2 xg | x |ly=x1x
X y=x 0 0 0 0 0 0 0 0 1
0 1 0 1 0 1 0 0 1 0
1 0 1 0 1 1 0 0 1 0 0
1 1 1 1 1 1 1 1 0
Shefferjev operator Ekskluzivni ALI Ekvivalenca Implikacija
(NE IN, NAND) (XOR) (XNOR)

y=xTy=x"y

y=x1Vx2=X1 "x2VXx1'X2

Y=X1=X2=X1"X2VX1"X2

V=X1—2X2=X1 VX2

Xy Xq X3
. y y y

2 — X2 Xs
Xy | X2 | ¥y=x1Tx Xy | X2 | y=x1Vx X1 | X2 | Y=X1 =X X1 Xz | Y=X% > X
0 0 1 0 0 0 0 0 1 0 0 1

0 1 1 0 1 1 0 1 0 0 1 1

1 0 1 1 0 1 1 0 0 1 0 0

1 1 0 1 1 0 1 1 1 1 1 1




Zapis popolnih oblik preklopnih funkcij

Normalna oblika — dva nivoja operatorjev; na posameznem nivoju le en operator

Popolna oblika — v vseh izrazih prvega nivoja so vse spremenljivke

Popolna disjunktivha normalna oblika (PDNO)
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Popolna konjunktivha normalna oblika (PKNO)
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Primer: Preklopna funkcija f(xq, x5, x3)

Minterm — konjunkcija vhodnih spremenljivk x, x5, x3. Spremenljivka x; je negirana, ce je vhodna

vrednost enaka 0, in je nenegirana, Ce je vhodna vrednost enaka |.

Maksterm - disjunkcija vhodnih spremenljivk x1, x5, x3. Spremenljivka Xx; je negirana, ce je vhodna

vrednost enaka | in je nenegirana, e je vhodna vrednost enaka O.

X1 | X2 | X3 f(xq,Xx5,X3) minterm maksterm

0 0 0 f(wp) Mo = X1 "Xz * X3 Mo =x1 VX3 VX3
0 0 | fwy) my = X1 X2 X3 My =x1 VX, VX3
0 | 0 fwy) My =X "Xz X3 M; = x1 VX3 VX3
0 | | f(ws) Mz = Xp* Xz * X3 M3 =x1 VX VX3
| 0 0 f(wy) My = X1 X3 " X3 My =%x1 VX3 VX3
| 0 | f(ws) Ms = X1 * X3 * X3 Ms =X Vx; VX3
| | 0 f(we) Mg = X1 X2 * X3 Mg =Xx1 VX3 V X3
| | | f(wy) mz; =Xy * X * X3 M; =X VX VX3




PDNO

Zapisite PDNO za preklopno funkcijo f (x4, x5, x3) = x1 - X3 V X5 * X3.

X1 | X2 | X3 f(xq,%5,X3) minterm

0 0 0 0 my=12%Xq X X3
0 0 I m; =Xg X, * X3
0 I 0 0 my =Xq * Xy * X3
0 I I 1 M3 = X1 " Xz * X3
I 0 0 1 My = Xq X3 * X3
I 0 I 1 Mg = X1 * X3 * X3
I I 0 0 Mg = X1 * X3 * X3

1

my; = X1 X3 * X3

f(xl,xz,xg)=m0-0Vm1-0Vm2-OVm3-1Vm4-1Vm5-1Vm6-OVm7-1

m3Vm4Vm5Vm7 =

v3(3,4,5,7) =

x_l-xz'x3Vx1'x_2'x_3Vx1'x_z'x3Vx1-x2 * X3



PKNO

Zapisite PKNO za preklopno funkcijo f(xq, x5, x3) = x1 * X3 V X5 * X3.

X1 | X2 | X3 f(xq,X5,X3) maksterm

0 0 0 0 My =x1 VX, VX3
0 0 I 0 M; =x1 VX, VX3
0 I 0 0 M, =x1 VX, VX3
0 I I 1 M; =x,VX; VX3
I 0 0 1 My =Xx7Vx,Vx3
I 0 I 1 Ms =X Vx, VX3
I I 0 0 Mg =X{ VX, VX3
I I I 1 M; =X VX, VX3

f(x1,x2,x3) = (MgV 0) - (MyV 0) - (Mpv 0) - (M3V 1)+ (MgV 1) - (MgV 1) - (MgV 0) - (M7V 1)
=My -M, M, - Mg =
— 83(0,1,2,6) =

= (X1V X3 V x3) «(x1 VX2 VX3) (X1 VX3 V X3) «(X1 VX2V X3)



Pretvorba PDNO < PKNO

Relacije med mintermi in makstermi:

ml-=Ml- miVMl-=1

M; =m; m; - M; =

Pretvorba PDNO & PKNO:
I Funkcijo negiramo (izpisemo komplementarne terme).

2. Manjkajoci indeksi predstavljajo indekse dualnih termov.

f(x1,%2,%3) = X1 - X5 V x5 * X3

PDNO: V3 (3,4,5,7) o PKNO: &3(0,1,2,6)



Naloga

Preklopni funkciji f(x;, x5, x3) = x1 - X, VX3 dolodite pravilnostno tabelo ter zapisite PDNO. Z
uporabo relacij med mintermi in makstermi pretvorite PDNO v PKNO in jo zapiSite v skrajsani in
eksplicitni obliki. Dobljen PKNO nato narisite v Logisimu.

X1 | X2 | X3 f(xq,x5,X3) minterm maksterm

0 0 0 Mo =2Xq * X3 * X3 My =2x, VX,V X3
0 0 I my; =Xq X, * X3 My =x1Vxy,VX3
0 I 0 my, =2Xq Xy * X3 M, =x, VX, VX3
0 I I ms =Xq * Xy * X3 M;=x, VX, VX3
I 0 0 my = Xq Xy * X3 My =X Vx,Vx3
I 0 I Mg = X1 * Xy * X3 Ms =X Vx,VX3
I I 0 Mg = X1 * X3 * X3 Mg =% VX, VXx;3
I I I My = Xq1* Xy * X3 M;, =X VX, VX3

PDNO: f (xq, x5, x3) =1

PKNO: f(xq, x5, x3) =1
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