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Osnovne preklopne funkcije

Peircov op. (negirana disjunkcija) - NE ALI (NOR)
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Shefferjev op. (negirana konjunkcija) - NE IN (NAND)
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Ekskluzivni ALl (XOR)

y=x1Vx, =X .%,VX1.%;

Ekvivalenca (XNOR)
y=X1 EXZ == x_l.x_zvxl.xZ
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Vy=X1 2 X, =X1 VXy

Implikacija

Komutativnost za implikacijo ne velja
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Poenostavitev preklopnih funkcij

f(x1,x,x3) = (%1 Tx2).X3

= (X1.%2) . X3 = (X1 VX3). X3 = X1. X3V X3.X3

[y, x5, %3) = (1 T x2). (%2 4 X3)
= (%1 %2) - (X2 VX3) = (X1 VX3). (03 X3) = X1.X5. X3 V X5. X5. X3 = X1.X3. X3 V X3, X3

=% x3(X1 V1) =% x3

f(x1,x3) =% = %,

=X1.%z V x1.% = (1. %2). (- %2) = (g Vxp). (F V) = x. %3 VXp. % VX1 X V X1 %

== xl.va_l.xZ = x1|7x2

f(x1,x2,x3) = (%1 Tx2) Tx3). (X2 V x3)
= (G117 x2).x3 ).z V x3) = (O Txp) VE)- (%2 V x3)
= (Crx) VX3). (7 V xs) = (X122 VX3). (G V x3) = X1. %2 X3 V X1. X X3 V . X3 V X3. X3

== xl.xz.xg VE.X_:;

f(x1,x2,x3) = (%1 = x3). (%2 VX3)

== (X_1Vx3)(x2 Vx_3) =x_1.x2 Vx_l.x_3Vx2.X3 VX3.X_3=X_1.x2 Vx_lx_3VxZX3



Zapis popolnih oblik preklopnih funkcij

Normalna oblika — dva nivoja operatorjev

Popolna oblika — v izrazih prvega nivoja so vse spremenljivke

PDNO — popolna disjunktivha normalna oblika

Xo —

oy, wo,wy) = Vig 'mg f (@)
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PKNO — popolna konjunktivna normalna oblika Xa
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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, e je vhodna vrednost enaka I.

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 | xy | x3 f(x1,x5,x3) minterm maksterm

0 0 0 f (wp) Mo = X1.X3. X3 | M7 =x; VX3V x3
0 0 | f(wy) my = X1. X3. X3 Mg = x1 VX VX3
0 | 0 f(wy) My = X1. X2.X3 Ms = x; VX3 V X3
0 | | f(w3) M3 = X1. X2. X3 My =2x1 VX VX3
| 0 0 f(wy) My = X1.X3.X3 | M3 =X VXV x3
| 0 | f(ws) Ms = X1. Xp. X3 M; =X VX VX3
| | 0 f(We) Mg = X1.X2. X3 My =X, VX3 VX3
| | | fwy) my; = X1.X3. X3 My =X VX3 VX3




PDNO

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

X1 | x| x3 | f(xq,x0,x3) minterm

0| O 0 0 my = Xq. X3. X3
0 0 I 0 my = Xq. X3.X3
0 I 0 0 my = Xq1. X3.X3
0 I I I msz = Xq1. X3. X3
I 0 0 I my = Xq1. X3. X3
I 0 I I Mg = Xq1. X3. X3
I I 0 0 Mg = X1.X3. X3
I I I I my = Xq1.X3. X3

f(xl,xz,xg) =m00Vm10Vm20Vm31Vm41Vm51Vm6OVm71
=m3Vm4Vm5Vm7 =
=V?(3,4,5,7) =

= x_1 Xp. X3 Vv X1- E X_3V X1- E X3 V X1.-X2.X3



PKNO

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

X1 | x| x3 | f(xq,x0,x3) maksterm

0 0 0 0 M; = x1 VX3V X3
0 0 I 0 Mg =x,VXxyVX3
0 I 0 0 Ms =x, VX3 VX3
0 I I I My =x,VX; VX3
I 0 0 I M3 =%X1Vxy VX3
I 0 I I M, =X VX, VX3
I I 0 0 M; =X VX3 VXxs3
I I I I My =X VX3 VX3

£y, %z, %3) = (MyV 0). (MgV 0). (MsV 0). (MV 1). (MsV 1). (MyV 1). (MyV 0). (MgV 1)
= M,.Mg.Ms. M, =
= &3(7,6,5,1) =

= (X1V X2 V x3).(X1 V X3 VX3).(X1 VX3 V Xx3).(X1 V X3 V X3)



Naloga

Zapisite PDNO in PKNO za preklopno funkcijo f(x1, x5, x3), ki zavzame vrednost |, e sta dve
vhodni spremenljivki enaki O ali tri vhodne spremenljivke enake |.

X1 | x| x1 | f(xq,x0,x3) minterm maksterm

0 0 0 moy = X1. X3. X3 M; =x,VxyV X3
0 0 I my = Xq. X3. X3 Mg =x,VxyVX3
0 I 0 my = Xq1. X3. X3 Ms =x, VX3 VX3
0 I I ms = Xq1. X3. X3 My, =x,VX; VX3
I 0 0 my = Xq1. X3. X3 M; =X{VxyVXx3
I 0 I Mg = Xq1. X3. X3 M, =X{Vx,VX3
I I 0 Mg = X1.X3. X3 My =X VX; VX3
I I I m; = X1.X5.X3 My =% VX, VX3

PDNO:f(xl,xz,X3) =7

PKNO:f(xl, xz,xg) =7



Resitev

Zapisite PDNO in PKNO za preklopno funkcijo f(x1, x5, x3), ki zavzame vrednost |, e sta dve
vhodni spremenljivki enaki O ali tri vhodne spremenljivke enake |.

X1 | x| x1 | f(xq,x0,x3) minterm maksterm

0 0 0 0 moy = X1. X3. X3 M; =x,VxyV X3
0 0 I | my = Xq. X3. X3 Mg =x,VxyVX3
0 I 0 | my = Xq1. X3. X3 Ms =x, VX3 VX3
0 I I 0 ms = Xq1. X3. X3 My, =x,VX; VX3
I 0 0 | my = Xq1. X3. X3 M; =X{VxyVXx3
I 0 I 0 Mg = Xq1. X3. X3 M, =X{Vx,VX3
I I 0 0 Mg = X1.X3. X3 My =X VX; VX3
I I I | m; = X1.X5.X3 My =% VX, VX3

PDNO: f(xq,%x5,x3) =myVm,Vm,Vm, =V3(1,2,4,7)

= x_1 E.Xé Vx_1 xz.x_3Vx1. x_zx_3v X1-X2.X3

PKNO:f(xl, xZ,xg) == M7.M4.M2.M1 - &3(7, 4‘, 2, 1)

= (X1V X2 V x3).(X1 VX3 V X3).(X1 V X2 V X3).(X1 V X3 V X3)



