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APPLICATIONS OF THE JACOBIC SYMBOL
Gayniddinov Shaykhislom Tolibjon ugli
Teacher of the Department of Exact Sciences, Namangan State Pedagogical Institute

Annotation: In studying Jacobi symbols, we examine quadratic residues and their properties. The
Legendre symbol is used to determine the quadratic relationship between two prime numbers. The
Jacobi symbol, on the other hand, is a generalization of the Legendre symbol and is defined for any
positive odd number. It is computed as the product of the Legendre symbols corresponding to its prime
divisors.Legendre and Jacobi symbols are powerful tools for studying the behavior of integers modulo
some number. While the Legendre symbol is based on prime numbers, the Jacobi symbol extends to
composite numbers, providing a broader framework for number theory.
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AnHoTaTuusA:B un3ydeHun cuMBoioB SIkoOM MBI paccMaTpuUBaeM KBAaJpaTUYHBIE BBIUETHI U HUX
cBoiictBa. CuMBoun JlesxaHapa UCIONB3yeTCs Ul ONPENEIICHUs KBaIPATUYHOTO COOTHOLLEHUS MEXKIY
IBYMsl MPOCTHIMU unciaMu. CumBon SIkoOHM, B CBOIO oOuYepenb, SBISETCS 00OOIIEHHWEM CHMBOJIA
Jlexxanzapa u ompenensercs Ui JIF0OOro MOJI0XKHUTENbHOT0 HedeTHOro uucia. OH BhIYMCISETCA Kak
IIpoM3BeIeHNE CUMBOJIOB JlekaHapa, COOTBETCTBYIOLIMX €ro OCHOBHBIM JenuTensiM. CHUMBOJIBI
Jlexxanzpa u SIkoOu ABISAIOTCS. MOIIHBIMU UHCTPYMEHTAMH JUIsl U3y4EeHUs ITOBEICHUS 1IeIIbIX YUCEl 110
Moaymto. CumBon JlexxaHjapa OCHOBBIBAETCSI Ha MPOCTHIX 4YHUCIAX, TOrjJa Kak CUMBOJ SkoOu
OXBaThIBACT U COCTABHBIE YHUCIIA, YTO MO3BOJISIET C/IENIATh TEOPHUIO YHceN 0ojiee BCeoObEMITIOIIEHIO

KiaroueBble ciioBa: CpaBHCHHUC, MOAYJIb, KJIACC BbIYCTOB, CUMBOJI He;xaHI[pa, cUMBOJI Sko0u.

Annotatsiya: Yakobi simvollarida biz kvadratik qoldiglar va ularning xossalari to‘grisida o‘rganamiz.
Lejandr simvoli ikki tub son orasidagi kvadratik munosabatni aniqlashda ishlatamiz. Yakobi simvoli
esa Lejandr simvolining umumlashmasi bo‘lib, har ganday musbat toq son uchun aniqlanadi va uning
asosiy bo‘luvchilariga bo‘lingan holda Lejandr simvollari ko‘paytmasi sifatida hisoblanadi. Lejandr va
Yakobi simvollari butun sonlar modul bo‘yicha xatti-harakatini o‘rganish uchun kuchli vositalardir.
Lejandr simvoli oddiy sonlarga asoslangan bo‘lsa, Yakobi simvoli murakkab sonlarni ham gamrab
oladi va bu sonlar nazariyasini yanada keng qamrovli gilishga imkon beradi.

Kalit so‘zlar: taqqoslama, mod, chegirmalar sinfi, Lejandr simvoli, Yakobi simvoli.

KIRISH

Ushbu mavzuda yuqori darajali tagqoslamalarni yechishni o‘rganamiz, ya’ni bizga
= ( )

tagqoslama berilgan bo‘lib, ( , ) = 1 bo‘lsin.
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1-ta’rif. Agar = ( ) tagqoslamaning yechimi mavjud bo‘lsa, u holda  soniga -
darajali chegirma deyiladi, yechimga ega bo‘lmasa  soni - darajali chegirma bo‘lmaydi.

Shuningdek, =2, =3 va =4 bo‘lganda chegirmalar mos ravishda kvadratik, kubik va
bikvadratik deyiladi.

Dastlab kvadratik bo‘lgan hol uchun ko‘raylik, bizga

( ) (1)

Kvadratik tagqoslama berilgan bo‘lsin, bu yerda ( >2)—tubson.

Agar soni modul bo‘yicha kvadratik chegirma bo‘lsa, u holda (1) chegirma kamida bitta

yechimga ega. Aytaylik, = 4( ) yechim bo‘lsin, u holda (— ;)> = ;2 ekanligidan ushbu
=— ( ) ham yechimi ekankigini ko‘rishimiz mumkin.

Kvadrat chegirmaning ikkitadan ko‘p yechimi bo‘lmaganligi uchun bu yechimlar uning barcha
yechimlarini beradi.

Yakobi simvoli. Endi Yakobi simvoli tushunchasini aniqlaymiz.
Yakobi simvoli Lejandr simvolining umumlashmasi hisoblanib, quyidagicha aniqlanadi.

3-ta’rif. Birdan katta toqsonuchun = ;- ,-..- bo‘lsin,buyerda 1, 5,..- tub
sonlar bo‘lib, ular orasida o‘zaro tenglari bo‘lishi ham mumkin.

Berilgan  soni bilan o‘zaro tub  soni uchun quyidagi tenglik yordamida aniglangan son

O-00-6

Lejandr simvolining yuqoridagi xossalaridan foydalanib, Yakobi simvolining xossalarini keltiramiz.

1-xossa.
a) agar = 4( ) bo‘lsa, u holda (—) = (—l);
b) (l) =
) (B=cv7
d (=)=()-() )
) G)=cv=
Isboti.
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9 (=) )=¢
b (=) ) ()=t

c) quyidagi tenglikni qaraylik:

(=) (@) @) =it

ammo,
1 _ g g -1

i - —

(1+2.1T‘1).(1+2.2T‘1).,,_.(1+2T'1)—1 _ 12_1 2, T_l"' 5

. -1 =t D
ekanligidan (—) = (—1) 2z kelib chiqadi.

d) Ushbu xossa quyidagi tengliklardan kelib chigadi:

() = ) () e

e) ma’lumki, (E) = (31) (i) (3) =(-1)"5 " et

quyidagi tenglikdan
21 _ 12 92 21 —
8 8
(o2 (0.2 (o
21 21 21
L+ o+ +2
8 8 8

xossasi kelib chiqadi.

3-xossa. O‘zarotub va  toq sonlar uchun quyidagi tenglik o‘rinli:

465


https://eijmr.org/conferences/

INNOVATIONS IN SCIENCE AND EDUCATION SYSTEM

INTERNATIONAL CONFERENCE Dehli, India, 2025
https://eijmr.org/conferences/
-1 -1
(=)o

Isboti. Aytaylik, = - ,-..- va = 1+ o-..- bo‘lsin.
(‘) - (_1) ' (_2) e (_) - == (_)
(-1) =t =1T_1'T_1. IR <_) = (_1)( =1T_1)'( =1T_1) (_)

[N

2-xossaning c¢) qismidagi kabi

-1 _ -1 -1 _ -1
- = a5 *t2 .= 45 +2

Ekanligidan xossaning isboti kelib chigadi.

. 319\ . .

3-misol. (ﬁ) ni toping.

Yechish: 1-xossaga ko‘ra quyidagilar o‘rinli:

22\ _
1. (E) - 1 3—1319-1

SY=(F. -1z 7z =— () =— (}) =—
2 (E)_(s)(l)gfgljl_ (3) (3) 1

7\ _ (319 =R 319y 2_2 _
3. (ﬁ)_(T)'( DI (7)_ (7)_ 1
Demak, bulardan quyidagini topamiz:

5%2 i_(g:%) . (_1)3192_1.4032‘_1 _ _ (g) __ (38%) — (2:-1357) — (32_129) (3_;) (%) 1 (_1) |

Javob: -1.
XULOSA VA TAKLIFLAR

Lejandr va Yakobi simvollari sonlar nazariyasining muhim tushunchalari bo‘lib, ular kvadratik
qoldiglar va bir qator arifmetik xossalarni o‘rganishda muhim ahamiyat kasb etadi. Ushbu simvollar
yordamida arifmetik masalalarni yechish ancha sodda va samarali bo‘lishi ta’minlanadi. Lejandr
simvoli asosida Yakobi simvoli kiritilgani esa ushbu tushunchani kengaytirib, undan katta
bo‘linuvchilar uchun foydalanish imkonini yaratdi. Bu esa, o‘z navbatida, algoritmik hisoblashlar
uchun qulaylik yaratadi va zamonaviy kriptografiya tizimlarida keng qo‘llaniladi.Shuningdek, Lejandr
va Yakobi simvollarini qo‘llash orqali sonlar nazariyasining boshqa yo‘nalishlarida, masalan, elliptik
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egri chiziglar nazariyasida yoki kriptografik algoritmlarni mustahkamlashda yangi imkoniyatlar
ochilishi mumkin.
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