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berilgan. Ushbu maqolada ko’rib chiqilgan misollardan
o’quvchilarga  teoremalarni  isbotlash  va  ikki
o’zgaruvchili tengsizliklar sistemasini yechish usullarini
o’rgatishda, shuningdek kreativ qobiliyatli o’quvchilar
bilan ishlashda va matematika fanidan to’garak
mashg’ulotlarini tashkil qilishda foydalanish mumkin.

Ikki oz'garuvchili tengsizliklar,
tengsizliklar ~ kon’yunksiyasi,
tengsizliklar tengkuchli
formulalar, teorema isboti,
predikat rostlik sohasi, kreativ
qobiliyat.

Predikatlar algebrasining tengsizliklar sistemasini yechishga tadbiqglarini o’rganishda uning
tengkuchli formulalarini bilish muhum hisoblanadi. Biz predikatlar algebrasining quyidagi
teng kuchli formulalaridan foydalanamiz:

P(x, YIN(S(x, y)VQ(x, ¥)) = P(x, YIAS(x, y)VP(x, Y)AQ(x, y) (1)
P(x, y)VS(x, YJAQ(x, y) = (P(x, y)VS(x, YDA(P(x, yIVQ(x, ¥))  (2)

P(x, y)AS(x,y) = P(x, y)VS(x,y) 3)
P(x,y)VS(x,y) = P(x,y)AS(x,y) 4)
(60 = &N =PEYVS(Y) (5)

P(x,y) = S(x,y) = S(x,y) = P(x,y) (6)
P(x,y) & S(x,¥) = P(x, y)NS(x, VP (x, y)AS(x, y) 7)

P(x,y) & S(x,y) = (P, Y)VS(L, yYDAS (0, YIVP(x, ) (8

Tengsizliklar predikatlardan iborat bo’lgani uchun tengsizlikni yechish masalasi predikatning
rostlik sohasini topish masalasiga keladi. R haqiqiy sonlar to’plami, P(xy) va S(xy) lar R?
to’plamda aniqlangan predikatlar bo’lsin. Bu predikatlarning rostlik sohalarini mos ravishda

E

_ . =
Ep va Es lar bilan, P(x,y) predikatning inkorini P(x,¥) pilan va ® \EIJ to’plamni =¥ bilan

belgilaymiz. P(x, ¥),
PO, y)VS(06y), PO yIAS(x, y) P(x,y) = S(x,Y)va P(x,y) < S(x,y)
predikatlarning rostlik sohalarini topishda quyidagi teoremalardan foydalanamiz.

1-teorema. Eﬁ = EIJ.
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Isbot. £p to’plamning ixtiyoriy elementini

Ep

Ep to’plamga tegishli ekanligini va Ep to’plamga

tegishli ixtiyoriy elementning to’plamga ham tegishli bo’lishini ko'rsatamiz. (x,y) - E‘.ﬁ

to’plamga tegishli ixtiyoriy element bo’lsin. U holda .E'[x,yj =1 bo’ladi. Bundan
P(x,¥) =0 ya (X, ¥) € Ep polishi kelib chigadi. Bundan va (X, ¥) € R? ekanligidan

(x.y) € ‘RE\EP = E‘F, ya'ni (x,y) € E]E' bo’lishi kelib chigadi. Endi Eyp to’plamga tegishli
ixtiyoriy elementni Ep to’plamga ham tegishli bo’lishini ko’rsatamiz:

(x,y) €E, = (x,¥) € E, = P(x,y) = 0= P(x,y) = 1= (x,y) € E;
isbot bo’ldi.

2-teorema. Epvs =

teorema

E,UE,
Isbot.
V(S(xy) =1)) = ((x, y) € Ep) v((x,y) €E) = (x,y) EE,UE
V(ix,y) EE,VE; = (x,y) EE,V(x,¥y) EE; = (P(x,y) =1)V
(x,¥) € Epys = (P(x,y) VS(x,y)=1)= ((P(x,y) = 1) Vv

5.

V(ESxy)=1)=Px,y)vSx,y)=1= (x,y) €EE,
Epns = Ep N E;

Vs, Teorema isbot bo’ldi.
3-teorema.
Isbot. (I' }') € EI}M bo’lsin. Bundan,

P,y )ASxy)=1= (Px,y) =DASKy)=1)=

= ((x,y) € Ep) A((xy) €EEs) = (x,y) EE, N Es

(%) € Ep 0 Egprigin = ((x.y) € Ep) A(Coy) € E) =
= Py =DASEY) =) =2PEyASky)=1= = xy)EEy;

teorema isbot bo’ldi.
4-teorema. EI?'=>5 = Er.? U E;

Isbot. (xy) - Ep=s to’plamga tegishli ixtiyoriy element bo’lsin. U holda
(P(x,¥) = S(x,¥) = 1) poladi. Bundan va P(x,¥) = S(x,y) = ﬁ(x,y] Vix, y)
ekanligidan (P(x,y) VS(x,¥y)=1)= (P(x,y)=1) V(S(x,y)=1)=

((x.y) € Eﬁ) V((x,y) EE) = ((x,y] € E'p) v((x,y) €E) =

= (X,¥) € Ep U Es elip chigadi.

Endi 7 U Es to’plamga tegishli ixtiyoriy elementning Ep—s to’plamga ham tegishli bo’lishini
ko'rsatamiz: (x,y) € EI? U Eh‘bo’lsin. U holda((x’ y) € EJU) vV(xy)€ ES)bo’ladi.
Bundanva  Ep=Ejp tenglikdan, ((x, y) € Es) V ((x, ¥) € Es) = (P((x, y) =

DVvixy)=1)=
= (P(x,y)VS(x,y)=1) = (P(x,¥y) = S(x,¥y) = 1) = (x, y) € Ep=s kelib chigadi. Teorema
isbot bo’ldi.
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5-teorema. Epess = (Ep N Es) U (Ep N E)
Isbot. (x,y) - Epesto’plamga tegishli ixtiyoriy element bo’lsin. U holda
(x,¥) © (x,y) = 1bo’ladi. Bundan va 7-tengkuchlilikdan
= (L Y)AKYIVPY)AS(xy)=1=
= () A y)=1)V(P(x,y)AS(x y)=1) =
= () =DA(y)=1)V(Pxy)=1)ASKy)=1)=
= ((x, y) €Ep) A((x, ) EEs) V ((x, ¥) € Ep) A ((x, ¥) € Es) =
= ((x, V) EEyNES)V ((x,y) EEp)) A((x,Y) EEs) = = (x,y) EEpNEsUE,NEs.
Endi (x,y) € lEl.‘ﬂf NEsU EP N Eg bo’lsin.
Bundan, ((x,y) EEpN Es) V ((x,y) EEpN Es) =
= ((x, y) €Ep) A((x, y) EEs) V ((x, ¥) € Ep) A((x, ¥) € Es) =
= () =D A((xy) =1 V((xy) €E)A(x,y) €EEs) =
= () =DA((£y) =1 V(Plxy)=1DASky)=1)=
= (YA XY)=1)V(Pxy)ASKxy)=1)=
= (x,y)A(x,¥y)V P(x,y) AS(x, y) =1.Bundan va (7) dan
(x,¥) © (x,y) =1 = (x, ¥) € Epes kelib chigadi. Teorema isbot bo’ldi.
6-teorema. qu:.;; = I:E.'r?' UEs) N (EsU EP).
Bu teorema ham 5-teoremaga o’xshash isbotlanadi. Faqat bu holda (7)-teng kuchli formula
o’rniiga (8)-teng kuchli formuladan foydalanish kerak.
O’quvchilarga predikatlar algebrasining tengkuchli formulalaridan foydalanib tengsizliklar
yechishni va teorema isbotlash usullarni o’rgatishda quyidagi teoremalardan foydalanish
mumkKin.
7-teorema. (V(x, y) € R?)(P(x,y) = S(x,y)) = (EpC Es).
8-teorema. Ep C Es= (V(x, y) € R2)(P(x, y) = S(x, y)).
9-teorema. (V(x, y) € R3)(P(x, y) © S(x,y)) = (Ep=Ejs).
10-teorema. (Ep=Es) = (V(x,y) € R?)(P(x,y) & S(x, y)) [1].
Bu teoremalar teskarisidan faraz qilish usuli bilan oson isbotlanadi. Biz 10-teoremani
isbotini keltirish bilan cheklanamiz.
[sbot. Teskarisidan faraz qilish usulidan foydalanamiz.
VIEYJERZJ(PIX,y)=SX,y)] =
(3(x, y) € R2J(PIXyJ=STOY]) =
(3(x, ¥) € R2J(PIX,YJASXYIVP(X,YJASTXY]) =
(3(x ¥) €RI)((P(x, ¥) VS(x, y) A (P(x, y) V S(x, ¥))) =
(A(x, y) € R?)(P(x,y) AS(x,¥) V S(x, y) A P(x,y)). Bundan
A(x, y) €ER?)((P(x, ) AS(x, y) = 1) V (S(x, ¥) AP(x,y) = 1)) =
Al Y) €RI((Plry) =D ASK =DV (IS y)=1)A(Pxy)=1)) =
A y) ER)((xy)=0)A((xY) =D V((xy)=0)A(P(x,y)=1)) =
@A) € RD(((x,y) € Ep) A((x,y) € EQV ((x,y) € E) A((x,¥) € Ep)) =
= Ep=Es= Ep# Es. Teorema isbot bo’ldi.
x| + |yl <2
1-misol. {x2+y2 <4 tengsizliklar sistemasini yeching.


http://sjifactor.com/passport.php?id=21990
file:///D:/Work/Innovative%20Academy/Innovative%20Academy%20journals/EJAR/Main%20documents%20-%20Asosiy%20fayllar/www.in-academy.uz

'.‘Iq > oV
“» FATIVE ACA -
oo L~
B

Yechish. Berilgan tengsizliklar sistemasidagi birinchi tengsizlikni (x, y) bilan, ikkinchi
tengsizlikni (x, y) bilan belgilaymiz. U holda berilgan masala (x, y) A (x, y) predikatning
rostlik sohasi (Epas) ni topish masalasiga keladi. (Epas) ni topish uchun predikatlar
algebrasining yuqorida keltirilgan asosiy teng kuchli formulalaridan va 2-3-teoremalardan
foydalanamiz.

y)=(xl+lyl<2)=(x20)A(x-2<y<-x+2)V
VxX<OA(x-2<y<x+2)=x20A(y>x-2)A(y<-x+2)VV (x<0)A(y>-x-2)A
(y<x+2).

Hosil bo’lgan predikatning rostlik sohasini koordinata tekisligida tasvirlaymiz.

x 2 0 soha OY o’qining o’'ng tomonidagi yarim tekislikdan iborat bo’lgani uchun, bu yarim
tekislikda y > x — 2 predikatning rostlik sohasi y = x — 2 to’g’ri chizigning yuqori qismidan, y <
-x + 2 predikarning rostlik sohasi y = -x + 2 to’g’ri chizigning quyi qismidan iborat bo’ladi.
Hosil gilingan sohalarning kesishmasi

x20)A(y>x-2)A(y<-x+2)

predikatning rostlik sohasi bo’ladi. Shunga o’xshash OY o’qining chap tomonidan iborat
sohada

x<0)A(ly>-x-2)A(y<x+2)

predikatning rostlik sohasini aniglaymiz. Berilgan predikatning rostlik sohasi
xz20)A(y>x-2)A(y<-x+2)va

x<OA>-x-2)A(y<x+2)

predikatlarning aniqlangan rostlik sohalari birlashmasidan iborat bo’ladi. Koordinata
tekisligida >x-2,y<-x+2,y>-x -2,y <x + 2 predikatlarning aniglangan rostlik sohalari
shtrixlab borilsa, ikki (eng ko’p) marta shtrixlangan soha P(x,y) predikatning rostlik sohasi
bo’ladi (1-chizma).

A 4

1-chizma
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(x, y) = (x? + y? < 4) predikatning rostlik sohasi Es koordinata tekisligida markazi (0; 0)
nuqtada va radiusi 2 ga teng bo’lgan aylananing ichki nuqtalari to’plamidan iborat, ya'ni
bunday aylana ichida yotgan nuqtalarning koordinatalari
x% + y? < 4 predikatni chin mulohazaga (to’g’ri sonli tengsizlikka) aylantiradi. Bundan
ko’rinadiki (x, y) = (|x| + |y| < 2) predikatning rostlik sohasi (x, y) = (x% + y? < 4)
predikatning rostlik sohasining qism to’plami bo’lar ekan, ya’'ni Ep € Es ekan. Shuning uchun
Epans=EpN Es=Ep Epas= EpN Es= Ep bo’ladi. Ep € Es munosabat va 11-teoremadan quyidagi
(V(x, v) € R?)(|x| + |y| < 2 = x%2+ y?2<4) formulaning teorema ekanligi kelib chiqadi.

2-misol. |x + y| < 2 tengsizlikni yeching.
Yechish. Berilgan tengsizlikni Q(x,y) bilan belgilaymiz. U holda berilgan masala Q(x,y)
predikatning rostlik sohasi (E¢) ni topish masalasiga keladi.

Cy)=+y>-2)A(x+y<2)=(y>-x-2)A(y<-x+2)
Q(x,y) predikatning rostlik sohasi y=-x-2 va y=-x+2 parallel to’g’ri chiziqglar orasidagi sohadan
iborat. 2-chizma.

t

2-chizma

Ep © Eq munosabat va 11-teoremadan (V(x, y) € RE)(|x| + |y| < 2 = = |x + y| < 2)
formulaning teorema ekanligi kelib chigadi.
{'Ix -yl <3
3-misol. Ux + ¥| <3 tengsizliklar sistemasini yeching.
4-misol. Quyidagi teoremalarni isbot qiling.
(V(x, ¥) € RAx#Fy? < 4 = Tx[+]y| < 2)
(V(x, y) ER)(x?+y?< 2= x| + |y < 2).

Yuqorida ko’rib chiqilgan misollardan o’quvchilarga predikatlar algebrasining tadbiqglarini
o’rgatishda foydalanish mumkin. O’quvchilarga matematik mantiq fani qonuniyatlari, keltirib
chiqarish qoidalari, tengkuchli formulalari va ularning tadbiglari chuqur va atroflicha o’rgatib
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borilsa, ularning matematik masalalarni eng sodda usullarda, tez va hatosiz yechish
qobiliyatlari rivojlanib boradi.
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