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MUKAMMAL DIZYUNKTIV VA MUKAMMAL KONYUKTIV NORMAL
SHAKLLARNI BIR NECHA USULDA HISOBLASH

Rustamov Bilol

Abdurashidov Nuriddin
Xolboyev Sanjar

Denov tadbirkorlik va pedagogika instituti Oliy matematika kafedrasi
o‘qituvchi
rustamovb374@gmail.com
abdurashidovnuriddin9550@gmail.com
xolboyevsanjar0911@mail.ru
Buvajonova Sevinch
Denov tadbirkorlik va pedagogika instituti talabasi
Sevinchbuvajonova 52@gmail.com

Annotatsiya: Ushbu maqolada mukammal dizyunktiv normal forma (MDNSH) va
mukammal kon’yunktiv normal forma (MKNSH) tushunchalari batafsil korib chiqiladi.
Shuningdek, MDNSH va MKNSH ga oid misollarni yechish usullari ikki xil yo‘l bilan
haqiqat jadvali yordamida va analitik yondashuv orqali o‘rganiladi. Bundan tashqari,
magqolada dizyunktiv normal forma (DNSH) va kon’yunktiv normal forma (KNSH)
tushunchalari ham tushuntirib beriladi.

Kalit so‘zlar: Mukammal dizyunktiv normal forma (MDNSH), mukammal
kon’yunktiv normal forma (MKNSH), dizyunktiv normal forma (DNSH), kon’yunktiv
normal forma (KNSH).

AHHOTauuA: B JdaHHOU cmambe nodpobHO paccmampusarmcs nOHAMuUs
cosepuieHHOU OQu3BlOHKMUBHOU HOpMaabHOU ¢Gopmbul  (CAHP) u cosepweHHOl
KOHBIOHKMUBHOU HOopMabHOU opmbl (CKH®). Takoce usyyaromess memodsl pewleHus:
npumepos, ces3aHHbvix ¢ C//[H® u CKH®, dgyma cnocobamu: ¢ nomMowbld mabauysl
UCMUHHOCMU U aHajaumu4ecko2o nodxoda. Kpome mozo, 8 cmamve pas3ssiCHAHOMCA
noHsiMusi  QU3BIOHKMUBHOU HOpMaabHOU dopmbl  ([JHDP) u KOHBIOHKMUBHOU
HopMabHOU popmbl (KHD).

Kinw4yeBoe c10B0: CogepuieHHass du3sloHKMU8HAsi HopmaavHas gopma (CAHP),
CosepwieHHas1 KOH®IOHKMUBHASA HopmaavHass ¢opma (CKH®), /JussroHKmugHas
HopmaavHas popma (/[HP),KonsroHkmueHass HopmaavHas popma (KHD).

Annotation: This article provides a detailed explanation of the concepts of Perfect
Disjunctive Normal Form (PDNF) and Perfect Conjunctive Normal Form (PCNF). It also
explores how to solve examples related to PDNF and PCNF using two different methods:
the truth table approach and the analytical method. In addition, the article explains the
general concepts of Disjunctive Normal Form (DNF) and Conjunctive Normal Form
(CNF).
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Keyword: Perfect Disjunctive Normal Form (PDNF), Perfect Conjunctive Normal
Form (PCNF) Disjunctive Normal Form (DNF), Conjunctive Normal Form (CNF)

O‘zgaruvchilarning bir hadi mukammal deyiladi, agarda unda har bir o‘zgaruvchi
o‘zi yoki inkori fagat bir marta kirsa.Biror o‘zgaruvchilardan tuzilgan normal shakl
mukammal deyiladi, agarda unga kiruvchi har bir had ushbu o‘zgaruvchilarnig
mukammal bir hadi bo‘lsa, ularning gisqacha yozuvi:MDNSH-mukammal diz’yunktiv
normal shakl, MKNSH-mukammal kon’yuktiv normal shakl ko‘rinishida bo‘ladi.

Barcha ikki o‘zgaruvchili elementar funksiyalarni ikki xil normal shaklidagi
ifodalarini keltirib o‘tamiz:
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y = f(xq,%3) MDNSH MKNSH
f;=0 - (X1 VX2) A (X7 VXp)
A XL VXZ) A (X VXy)
f, =x1 AX, - (X1 VX2) A (X1 V Xp)
A (X VX3)
f3 =%\ x4 - X1 AXp=
(X1 VX)) A (X1 VXp)
A (X1 VX3)
fa = %4 (X1 AXz) V (X1 AX3) (%1 VX)) A (X1 VXp)
fs = %1 \ X2 - X1 AXp=
(X1 VX)) A (%1 VXy)
A (X1 VX3)
fo = x; (X1 AXZ) V (X1 AX3) (%1 VX2) A (%1 VXy)
f; = x,©x; (X1 AXZ) V(X3 AXp) (X1 VX)) A (X1 VXy)
fg =x1 VX, (x1 AXZ) V (X1 AXyp) X1 VX;
V (X1 AXp)
fg = X1 ~L XZ - X_l /\E=
(%1 VX)) A (%1 VXy)
A (X1 VX3)
fio =% © X (X1 AXZ) V(%1 AXp) (X1 VX)) A (X1 VXy)
fj1 =%; (X1 AXZ) V(X1 AXy) (X1 VX)) A (X VXy)
f1o =%, 2% (X1 AXR) V(X AXyp) -
V (X1 AXp)
fi3 =% (X1 AXZ) V(X1 AX7) (X1 VX)) A (X1 VXy)
fla =x1 2 x5 (X1 AXZ) V(%1 AXR) -
V (X1 AX3)=%1 VXy
f15=X1|X2 (X_IAE)V(XIAE) -
V (X1 AXp)
fie =1 (X1 AX) V(%1 AXR) -
V(X3 AX2) V(X AXZ)

1-ta’rif:DNSH ifodasida barcha elemenrat kon’yuksiyalar x4,X,,...,X, ¢
o‘zgaruvchilarga nisbattan tolq va to‘gri bo‘libtakrorlanuvchilari bo‘lmasa *
mukammal diz’yunktiv normal shakl (MDNSH) deyiladi.
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%’?«\J@ A(Xq, X9, e, Xp) = X7 1X5% X"

(01,02,..,0n)
A(64,03,..,0n)=1

0 dan tashqari istalgan A(x4,Xy,...,X,) formulani mukammal diz’yunktiv normal
shaklga keltirish mumkin.[1-5].

Misol:(x & y) V (y < z) MDNSH ko'rinishiga keltiring.

Yechimi:

1-usul(jadval usuli):MDNSH ifodasini aniglashning jadval usuli quyidagicha:

1.Berilgan formulaning chinlik jadvalini tuziladi.

2.Chinlik jadvalidan funksiyasining 1 ga teng bo‘lgan qiymatlari to‘plamini |
(04,09, ..., 0) ajratib olinadi.

~

? sl

: ‘C&
@

i
o) s; g

zg:‘:, : 3.Har bir ajratib olingan qiymatlari to‘plamiga mos elementar kon'yuksiyalar 3 2 e
&q# 5 tuziladi.
S g, 4.Hosil bo‘lgan elementar kon’yuksiyalar diz’yunksiya amali bilan bog‘lanadi.

v,
»‘y.z .
Eo!o;g.
>
<
N

R Xoy | you xoyviyer)
X @ 0 0 0 1 1 1
oy 4 0 0 1 1 0 1
gﬁ’" 3 0 1 0 0 0 0
S J@\, 0 1 1 0 1 1
P Y

égﬁf‘ 1 0 0 0 1 1
k‘t& ¢ 1 0 1 0 0 0
9 V%é 1 1 0 1 0 1
é'g“ g
«;u ' 1 1 1 1 1 1
Se

ey V(yez)=x%20vx002 vxOylzl v xly%20 v x1ylz0 v x1ylz!

Formulaga ko‘ra quyidagini hosil qilamiz:
xeyV(ye s

=XYZ V XYZ V XyZ V XyZ V XyZ V XyZ

2-usul (analitik usul):

Formulani qo‘llab quyidagiga ega bo‘lamiz:
xey)V(ye z)=xyVXyVyzVyz

Endi yana formuladan foydalanib MDNSHga keltiramiz:
xy(zVZ)VXy(zVZ)VyzZ(XVX) VYVZ(x VX)=

=XyZ V XyZ V XYZ V XyZ V XyZ V XyZ V XyZ V XyZ=

Y

N
e
m‘.

Vo
(Q ©)

2,

‘,,ﬂ_

o

s’i
%

o~
) h@ .

=XyZ V XyZ V XyZ V XyZ V XyZ V XYZ.

2-ta’rif: KNSH ifodasida barcha elementar diz'yunksiyalar x;,x5,...Xp
o‘zgaruvchilarga nisbattan to‘liq va to‘g'ri bo‘lib takrorlanuvchilari bo‘lmasa
mukammal kon’yuktiv normal shakl (MKNSH)deyiladi.

5
%7 | *é‘% ’
L& al?@

a%l (J

B ¢
-. sq

& &
5 v G G G %
A4 A(Xy, Xz, -, Xp)=  (01,02,..,00) (X' VX,2 V..VX,")
£ p’@"b"- A(04,03,...,0,) =0
€ G ) {g*
‘\gz}’(: '.g:’@_’qﬁ
50 ‘| P 3 M
S o 4 IEEI 5 %z}#
X e ahny WX
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) 1 konstanta tashqari istalgan A(xq, Xy, ...,X,) formulani mukammal kon'yuktiv
¢ normal shaklga keltirish mumkin.[6-9].
, Misol: (x + y)(z — x)MKNSH ko'rinishiga keltiring.
Yechimi:
1-usul:(Jadval usuli): MKNSH ifodasini aniqlashning jadval usuli quyidagicha:
1.Berilgan formulaning chinlik jadvalini tuziladi;
2.Chinlik jadvalidan foydalaning 0 ga teng bo‘lgan qiymatlari to‘plamini
(04,05, ..., 0,) ajratib olinadi;
3.Har bir ajratib olingan giymatlari to‘plamiga mos elementar diz’yunksiyalar
., tuziladi;
: 4.Hosil bo‘lgan elementar diz'yunksiyalar kon’yuksiya amali bilan bog‘lanadi.

[ . (x
?’*
,@4

.

M e
iS¢ . X z X + Z-X x+y)(z > x p %
o g3 y y E+yE-% b BES
e 0 0 0 0 1 0 ) X

SR Ny
RSO 0 0 1 0 0 0 @ ‘(%}

(< 9
y *’3:‘%5 0 1 0 1 1 1 2 F
WL o |1 |1 |1 0 0 by :
gy, R

. 1 0 0 1 1 1
%’ S 1 0 1 1 1 1
‘ %*a‘:g’oi 1 1 0 0 1 0
k‘ : 1 1 1 0 1 0

x+y)(z- x)=(x6 vyov zﬁ)(xﬁ vyov ZT)

xOvylvz) vyl vzl vylvzl)=
=(xVyVvz)(xVyVvVZ)(XVyVZ)(XVyVz)(XVyVZ).
2-usul.(analitik usul):

x+y)(z - x)=RyVyx)(zVx)=
=EVY)EVYIEV)FVY)(ZVX)=
=XVY)EEVY)EVZ)=REVyVzZ)(XVyVzZZ)(XVZVyy)=
=(XVyVvVz)XVYyVZ)(xVyVvVz)XVyVvVZ)(xVyVvVZ)(xVyVZ)=
=XVyvz)XVyvVZ)xVyVvz)XVyVZ)(XVyVZ).

Misol:((x Ay) = Z) = ((z = y) = x) MDNSH va MKNSH ko‘rinishiga keltiring.
Yechimi:

MDNSH ko‘rinishiga keltiramiz:

1-usul.(Jadval usuli):

W
JN

N,
P
s INCALED
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»
)L_‘ ¢ X y Z y Z XAy | (XAY)—=Z |z (z—=¥)—x ({xny}—»f}—)
0y, -y
: SEE = (z—-y)—x)
i
S o 0 |o |0 |1 |1 |o 1 1 |0 0
-
k 0 0 1 1 0 0 1 1 0 0
?;8\“ 0 1 0 0 1 0 1 1 0 0

i
200
) V“" p
[}
=
=
(]
=
[}
=
[}
=
=

,:is.,o 1 o o |1 1 Jo |1 1 |1 1
’{1
s
\, A 1 |o [1 [1 [o Jo |1 1 |1 1
iy, G
« . [1 |1 [o Jo [1 [ 11 1 |1 1
S 1 |1 [1 o o [1 o 0 |1 1

N

,'ﬂ &

(xAY) > 2) > (2> F) > %)=
=x0y°7° v x%y%71 v x%y17z0 v x%y1z1 v x1y070 v x1y0zt v xlylz v xlylzl=

e

'{{i Y| =XyYZ V XYZ VXYZV XyZ V XyZ V XyZ V XyZ V XyZ.

2-usul.( Analitik usul):

((AY) > 2) > (> 7) = 0= [GAD V) > (> 7) - )=
=(xAY)VZV(ZVY) V)= (xAy)Az)V((zAY) VX)=xyz V zy V X=
=xyzZ V zy(x VX) VX(y V ¥)=XyzZ V Xyz V Xyz V Xy V Xy=

=XyZ VXyzV xy(zV Z) VXy(zV Z)=Xyz V Xyz V XyZ V XyZ V XyZ V XyZ=
=XyZ V XYZ V XyZ V XyZ V XYZ.

MKNSH ko‘rinishiga keltiramiz:

1-usul(jadval usuli):

X|y|z|¥V|Z| XAy xAY)—=Z | 227 | (=) —x {{xny)—»f}—)

- (z=9-x

o(ojo |1 1|0 1 1 0 0]
o(o|j1 |1 |0]|0 1 1 0 0]
o(1 )]0 |0 |1]|0 1 1 0 0]
0(1]1 |0 0|0 1 0] 1 1
1jo0(0 (1 |10 1 1 1 1
1jo0(1 (1 |0|0 1 1 1 1

= et

= ot

= o
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(xAY) = 7) > (2~ ) > %)=
=(x°vy®vz®)(x°vy®vzl)(xX* vyl vz?)=(xVyVZ) A(x VY VZ) A (X V§V 2)
2-usul.(Analitik usuli):
(xAY) = 7Z) > (> 7 > %)=
=((xAYVZ) = (EVH) > 0=(AY) VDV (EZVT) VX)=
=((XAy)/\Z)V((Z/\y)VX)=XyZVZyVX=yZ(XV1)Vx= =
=YAZVX= (VI VY)=EVXVyPDEVxVeE) =@V EV)EVINY |, %
(XxVZ)(XVZ) = (zVXVy)(ZVXVF)(XVyV7) ‘@( X
Bul funksiyasining o‘zgaruvchilar bo‘yicha yoyilmasi ning
MDNSH VA MKNSH larda qo‘llanilishi
¢ Teorema 1. E to‘plamdagi har bir f(x4,..,x,) funksiya quyidagi ko‘rinishda ;é{ ) ,,%\{
. ifodalanishi mumkin: .{fg:
1. f(xq, .., Xp)=%X1 + f(1, %5, ..., Xy) VX7 - £(0, X5, ..., Xp), Z‘@( p"‘,%
2. f(Xq, o, Xp)=%q - f(1, %y, ..., X,)DX; - £(0,X,, ..., Xp), "o‘@}‘
X

‘?""\ e
3 92 ’ (%

- REA 3. f(xq, ..., Xp)=(x1 V (0, X5, ..., X)) &K1 V (1, X5, ..., Xp)). ‘

E}m* @g Isbot. Ushbu formulalarni isbotlash uchun g}él h,;é

3 % 1) Agar x; = 0 bo‘lsa, unda ,:};}.
Fo1

f(0,x%5, ..., x,)=0V (0, x,, ...,x,) = f(0,%,, ..., X).

2) Agar x; = 1 bo'lsa, unda

f(1, x5, ..., x,)=1& f(1, x5, ..., X,) V 0&£(0, x5, ..., x,)=f(1,X,, ..., Xp,).

Xuddi shunday 2-3- tasdiglarni ham isbotlashimiz munkin.[10-11].

Teorema 2. Har bir E dan olingan f(x4, ...,x,) funksiyani quyidagicha ifodalash

TR e
\x%i" ' l'..‘
¥

0
.a(gv

e
\Wt%vi
* 3

a¥e
2,
R
-

3
W né’%
POES
- 7

Yo
e ‘ﬁ"
D ¢

;(g!,d @ mumkin,bunda Vk,1 < k < n: Sy 5
G o o e
’:g_& 6' l.f(Xl; -.-;Xn) = v Xll&...&ka& f(O'l, ...,O-k,Xk+1, ...,Xn), raﬁ
ERE GO
}%@ bunda

9 9 n
'{{33 P x,agaro = 1;
SO 3 o 5
,\.}4@5 x% = % agar o = 0; Xi =X; VX, V..VX,.
r p’é‘" i=1

o5

F’
) h&‘ .

2. f(Xll ey Xn) = Z(cl,...,ok) Xfl& &X](:k& f((yll vy Oy XRp 10 ooes Xn); bunda
n

Z X; = X, Dx,D ... Oxp,.
i=1
_ &
~ (04, ., 01)

o

3.f(Xq, ey Xp) (xf_1 V..V X? V (04, ) Oks Xig 1y - ,Xn)),

B, 4

Ny

el
:

R
X, 655 n _ (x,agaro = 0;
3 43 bunda & x;&x,&...&x,, X° = {_' _ 1'.
. =1 T 5
"f’ ' )@g 1-tasdigning isboti: k-(ay, ..., ay) bo‘lsak, f(x4, ..., X,) funksiya quyidagi ko‘tinishga Z
Gz keladi - (o, ..., Oy, Xy ooes Xpy)-

& .
b5
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e .
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o
ockk=1(=>ak=ck}

chunki qolgan barcha kon'yuksiyalar=0. Formulaning chap tomonining ham
f(o4, ..., Ok» Xk41, -+ » X ) KO'rinishga ega chumki, o, = 64, a; = 05, ..., ax = Oy.

ega bo‘ladi:

f(xq, ..., X)) = \/ X;'& ...&xy" — Mukammal diz'yunktiv normal

ko‘rinishga ega bo‘ladi:

=1<:>a1=01\
02 _ —
a, —1(:)0(2—02}

Bundan esa o} '&a;?& ...&0(1((yk =1 o, =0,,0, =0y,.., 0 = Oy.
1&x =x dan f funksiya berilgan formulaga faqat va fagat o; =0, 0, =
..., Qi = oy bo‘lganda o‘rinli.

Bundan, formulaning o‘'mg tomoni

(e Ok _
Vo, o0 X1 X &F(01, 0, Ok, Xpg1, oo, Xp) = f(04, o, Ok, Xg1, -, Xn) g2 teng

g
| g (x
?’ Y
b & -
>
> o
Y O

Demak, f(04, ..., Oy, Xgs1s -+ » Xn) = (01, vor) Opp Xk 1s -e» Xp)-

Xuddi shunday 2-3- tasdiglarni isbotlashimiz mumkin.

MDNSH va MKNSH

Natija 1.2-teoremaning 1-tasdiqida k=n bo‘lsa, unda yoyilma quyidagi ko‘rinishga

E3 ¢
N
) i

X J
”

f(X1, s Xn) = Vioy,..0n) X7t xpt s (04, e, Op). (1)

Agar f # 0, unda (1) formuladan

(61!'--!611)
f(o1,..,0n)=1

shakl (MDNSH).
Natija 2. Agar 2-teremaning 3-tasdiqida k=n bo‘lsa, unda unga yoyilma quyidagi

. ko'rinishga ega bo‘ladi:
f(xq, ..., X)) = S (xf_1 V..Vx2Vf(oy, ..., O'n)). (2)
Agar f # 1, unda (2) formuladan
&
f(Xl, ...,Xn) = (Gll ---)Gn) (Xf_lv ng_n)
f(oy4,...,0,) =0

—Mukammal kon'yuktiv normal shakl(MKNSH).
Natija 3. Agar 2-teoremaning 2-tasdiqgida k=n bo‘lsa, unda unga yoyilma quyidagi

f(xq,.., %) = Z Xt & ... &x " & f(04, ..., Op) 3)

(61,.40n)

Agar f # 0, unda (3) formuladan
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f(xq, ..., X)) = Z Xt & ... &Xp".

(01,-40n)
f(64,..,0n)=1

Xulosa.MDNSH (MKNSH)quyidagi xususiyatlarga ega:

1.Tarkibida ikkita bir xil elementar kon'yuksiyalarni (elementar
diz'yunksiyalarni) mavjud bo‘lmaydi.

2.Birorta ham elementar kon’yuksiyada (elementar kon'yuksiyada)ikkita bir xil
o‘zgaruvchi gatnashmaydi.

3.Elementar kon’yuksiyada (elementar diz’yunksiyada)birorta o‘zgaruvchi
o‘zining inkori bilan birgalikda qatnashmaydi.

4.To'liq elementar kon’yuksiyada (elementar diz'yunksiyada) formulaga kiruvchi
barcha x; o‘zgaruvchi, yoki uning inkori bo‘lgan X; ozgaruvchi qatnashadi.
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