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VILSON TEOREMASINING ISBOTI VA UNGA DOIR MISOL VA
MASALALAR YECHISH

Zahriddinova Shaxlo
“Matematika va ta'limda axborot texnologiyasi ” kafedrasi o ‘gituvchisi
Musayeva Mushtariy Suyarovna
Shahrisabz davlat pedagogika insituti

“Matematika va Informatika” yo ‘nalishi 2- bosgich talabasi

Annotatsiya.Vilson teoremasi tub sonlarning faktoriali va modul
arifmetikadagi xususiyatlarini ifodalovchi muhim teoremalardan biridir. Teoremaga
ko ‘ra, agar pp tub son bo ‘Isa, u holda (p—1)!=—1(modp)(p-1)! \equiv -1 \pmod{p}
tengligi o rinli bo ladi. Bu teoremaning isboti teskari elementlar va juftliklar hosil
gilish usuli orgali amalga oshiriladi. Shuningdek, Vilson teoremasidan foydalanib,
turli misol va masalalarni yechish mumkin. Bu mavzu tub sonlar va ularning
xossalarini chuqurrog tushunishga yordam beradi.

Kalit so‘zlar: Vilson teoremasi, faktorial, modul arifmetika, tub sonlar,
matematik isbot, teskari element, juftliklar usuli, goldiq, masalalar yechish, misollar.

Annotation: Wilson's theorem is one of the important theorems that describe
the properties of factorials of prime numbers and modular arithmetic. According to
the theorem, if pp is a prime number, then the congruence (p—1)!=—1(modp)(p-1)!
\equiv -1 \pmod{p} holds. The proof of this theorem is carried out using the method
of inverse elements and pairing. Additionally, Wilson's theorem can be used to solve
various examples and problems. This topic helps to gain a deeper understanding of
prime numbers and their properties.

Keywords: Wilson's theorem, factorial, modular arithmetic, prime numbers,
mathematical proof, inverse element, pairing method, remainder, problem solving,
examples.

Annomayun: Teopema Bunvcona — 00Ha U3 BAJCHVIX MeopeM,

ONUCHIBAIOWUX CEOUCMBA PAKMOPUATO8 NPOCMbIX YUCEN U MOOYTbHOU apUhMemuKu.
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Coenacno meopeme, eciu pp — NPOCMOE YUCILO, MO BbINOJHACMCA CPAGHEHUE
(p—1)!=—1(modp)(p-1)! \equiv -1 \pmod{p}. [oxazamervcmseo smoii meopemvi
OCYWecmensiemcs ¢ UCNOAb308AHUEM  Memood  OOpAmHbIX — JJIEMEHMO8 U
popmuposanusn nap. Kpome mozo, meopemy BuibCoHa MONCHO UCTONb306AMb OIS
peulenust pasiudHblX npUMepos u 3adad. dma mema nomozaem 2nyodce NOHsIMb
npocmple YUCid U uUx C80UCmad.

Kniouesvie cnosa: Teopema Bunvcona, paxmopuan,  MoOyIbHAS
apugmemuxa, npocmole HUCIA, MAMEMAMULECKOE OO0KA3AMENIbCME0, 0OPaAmHbLL

Jllemernm, Memoo nap, ocmamok, peuteHue 361061'{, npumepbul

Vilson Teoremasi:Vilson teoremasi matematikada, aynigsa tub sonlar
nazariyasida muhim o‘rin tutadi. Ushbu teorema quyidagicha ifodalanadi:

Agar pp tub son bo‘lsa, u holda:

(p—1)!=—1(modp)(p-1)! \equiv -1 \pmod{p}

ya'ni, (p—1)!(p-1)! faktorialining pp ga bo‘lgandagi qoldig‘i -1 bo‘ladi.

Agar pp tub son bo‘lmasa, ushbu tenglik bajarilmaydi.Vilson Teoremasining
Isboti

Vilson teoremasini isbotlash uchun quyidagi gadamlarni bajarish mumkin:

1.Faktorial ~ tushunchasi  (p—1)!(p-1)! ni  quyidagicha  yozish
mumkin:(p—1)!=1-2-3---(p—1)(p-1)! = 1 \cdot 2 \cdot 3 \cdots (p-1) bu yerda barcha
sonlar pp dan kichik va pp ga nisbatan o‘zaro tubdir.

2. Modul bo‘yicha teskari elementlar.Har bir aa uchun modul pp bo‘yicha
teskari element bb mavjud bo‘lib,a-b=1(modp)a \cdot b \equiv 1 \pmod{p} shartni
qanoatlantiradi.Agar a#ba \neq b bo‘lsa, ular juftlik hosil giladi va ularning
ko‘paytmasi 1 ga ekvivalent bo‘ladi.

3. O‘ziga teskari sonlar.Fagat ikkita son o‘ziga teskari bo‘lishi mumkin:

1=1(modp)1 \equiv 1 \pmod{p}

p—1=—1(modp)p-1 \equiv -1 \pmod{p}

Shuning uchun barcha sonlar juftlik hosil gilib, bekor bo‘ladi, fagat (p—1)(p-
1) gismi goladi.
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4. Yakuniy natija:(p—1)!=—1(modp)(p-1)! \equiv -1 \pmod{p}

Bu orqgali teorema isbotlandi.

Misol va Masalalar Yechish

Misol 1:

p=7p = 7 uchun Vilson teoremasini tekshiramiz:

61=1-2-3-4-5-6=7206! = 1 \cdot 2 \cdot 3 \cdot 4 \cdot 5 \cdot 6 = 720

720720 ni 7 ga bo‘lib goldigni topamiz:

720+7=102(butun qismi)720 \div 7 = 102 \quad \text{(butun qismi)}
720—102x7=720—714=6720 - 102 \times 7 = 720 - 714 = 6 6!=—1(mod7)6! \equiv -1
\pmod{7}

Demak, Vilson teoremasi bajariladi.

Masala 1:

p=11p = 11 bo‘lsa, 10!10! ning 11 ga bo‘lgandagi goldig‘ini toping.

Yechim:10!=1.2-3---1010! = 1 \cdot 2 \cdot 3 \cdots 10

Vilson teoremasiga ko‘ra:10!'=—1(mod11)10! \equiv -1 \pmod{11}

Demak, javob: —1-1 yoki 1010 (modul 11 bo‘yicha ekvivalent).

Vilson teoremasi shunday deyiladi:Agar pp tub son bo‘lsa, u
holda:(p—1)!=—1(modp)(p-1)! \equiv -1 \pmod{p} ya'ni, (p—1)!(p-1)! soni pp ga
bo‘lganda qoldiq -1 ga teng bo‘ladi.

Vilson teoremasining isboti

Faktorial tushunchasi:

(p—1)!=1-2-3---(p—1)(p-1)! = 1 \cdot 2 \cdot 3 \cdots (p-1)

Teskari elementlar:Agar aa soni pp tub songa nisbatan teskari bo‘lsa, ya’ni
a—la"{-1} mavjud bo‘lsa, u holda a-a—1=1(modp)a \cdot a{-1} \equiv 1 \pmod{p}.

Juftliklar hosil gilish:Mod pp bo‘yicha har bir aa uchun teskari son bb topiladi,
shundayki a-b=1(modp)a \cdot b \equiv 1 \pmod{p}.Tub sonlarda bunday juftliklar
hosil gilish mumkin, bundan tashqari fagat a=—a(modp)a \equiv -a \pmod{p} bo‘lsa,
a2=1(modp)a”2 \equiv 1 \pmod{p} tenglik o‘rinli bo‘ladi.Maxsus giymatlar:Fagat 11
va p—1p-1 o‘zining teskari o‘ziga teng. Shuning uchun faktorialda barcha sonlar juft-
juft bekor bo‘ladi, lekin (p—1)(p-1) gismi qolib ketadi:
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(p—1)!=—1(modp)(p-1)! \equiv -1 \pmod{p}

Shunday qilib, teorema isbotlandi.

Misol va masalalar yechish

Misol 1

7 tub soni uchun Vilson teoremasini tekshiramiz:

(7-1)!=6!=1-2-3-4-5-6=720(7-1)! = 6! = 1 \cdot 2 \cdot 3 \cdot 4 \cdot 5 \cdot
6=720

720720 sonini 7 ga bo‘lib goldigni topamiz:

720+7=102 (butun qismi),720—102x7=720-714=6720 \div 7 = 102 \text{
(butun gismi)}, \quad 720 - 102 \times 7 = 720 - 714 = 6 6!=—1(mod7)6! \equiv -1
\pmod{7}

Demak, Vilson teoremasi to‘g‘ri!

Masala 1

p=11p = 11 bo‘lganda (p—1)!(p-1)! ning 11 ga bo‘lgandagi qoldig*ini toping.

Yechim:

(11-1)!=10!=1-2-3---10(11-1)! = 10! = 1 \cdot 2 \cdot 3 \cdots 10

Vilson teoremasiga ko‘ra:

10!=—1(mod11)10! \equiv -1 \pmod{11}

Demak, javob: —1-1 yoki 1010.

Xulosa.Vilson teoremasi matematikada, aynigsa tub sonlar nazariyasida
muhim o‘rin tutadi. Ushbu teorema yordamida istalgan sonning tub yoki tub
emasligini tekshirish mumkin. Vilson teoremasi shuni ko‘rsatadiki, agar ppp tub son
bo‘lsa, unda (p—1)!(p-1)!(p—1)! ning ppp ga bo‘lgandagi qoldig‘i har doim —1-1—1 ga
teng bo‘ladi. Bu teorema matematik isbotlar, modul arifmetika va kombinatorika
masalalarida ham qo‘llaniladi.Matematik masalalarni yechishda Vilson teoremasidan
foydalanish orgali tub sonlar bilan bog‘lig ko‘plab murakkab muammolarni
soddalashtirish mumkin. Shu bilan birga, u oddiy tublikni tekshirish usullaridan fargli
ravishda amaliy hisob-kitoblarda unchalik tez ishlatilmaydi, chunki faktoriallar juda
katta sonlarni hosil giladi.Darslarda go‘llash, o‘quvchilarga Vilson teoremasini
tushuntirish uchun real misollar va masalalar yechish tavsiya etiladi. Ilovalarni
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kengaytirish, Vilson teoremasi orgali boshga tub sonlarga oid xususiyatlarni
o‘rganish va chuqurroq tadqiq qilish mumkin. Dasturlashda go‘llash, tub sonlarni
aniglash algoritmlarida Vilson teoremasidan foydalanish imkoniyatlari o‘rganilishi
lozim.Kombinatorikadagi ahamiyatini tahlil gilish, bu teorema faktoriallar bilan
bog‘lig bo‘lgani uchun kombinatorikada ganday ishlatilishini chuqurrog o‘rganish
mumkin. Yangi isbot usullarini izlash, Vilson teoremasining alternativ isbotlarini
topish va ularni o‘quvchilarga tagdim etish matematikani yanada giziqarli giladi.
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