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

Anneotation: In studying Legendre 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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AnHoTaTuuMA:B n3ydenun cumBonoB Jlexanapa paccmaTpuBaeM KBaJpAaTUYHBIE BBIYETBI M MX
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

KaioueBsle cjioBa: cpaBHEHHE, MOAYJIb, KJIaCC BBIYETOB, CHMBOJ Jlexkanpa.
Anneotatsiya: Lejandr simvollarida biz kvadratik qoldiglar va ularning xossalari to‘grisida o‘rganamiz.
Lejandr simvoli ikki tub son orasidagi kvadratik munosabatni aniqlashda ishlatamiz. Lejandr
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 qamrab oladi va bu
sonlar nazariyasini yanada keng qamrovli qilishga imkon beradi.
Kalit so‘zlar: taqqoslama, mod, chegirmalar sinfi, Lejandr simvoli.
KIRISH
Ushbu mavzuda yuqori darajali tagqoslamalarni yechishni o‘rganamiz, ya’ni bizga

= ( )
tagqoslama berilgan bo‘lib, ( , ) = 1 bo‘lsin.

1-ta’rif. Agar = ( ) tagqoslamaning yechimi mavjud bo‘lsa, u holda  soniga -
darajali chegirma deyiladi, yechimga ega bo‘lmasa  soni - darajali chegirma bo‘lmaydi.
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Shuningdek, =2, =3 va =4 bo‘lganda chegirmalar mos ravishda kvadratik, kubik va
bikvadratik deyiladi.

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

( ) D
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 (— ;)?> = 12 ekanligidan ushbu

=— 4 ) ham yechimi ekankigini ko‘rishimiz mumkin.

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

Lejandr simvoli. ga bo‘linmaydigan son berilgan bo‘Isin.

2-ta’rif. bo‘linmaydigan barcha lar uchun quyidagicha aniqlangan songa Lejandr simvoli

deyiladi:
()=t -
-1 :
ifodani quyidagicha yozish mumkin:
1
()= =¢ @)
1-xossa. Lejandr simvoli uchun quyidagilar o‘rinli,

a) agar = q( ) bo‘lsa, u holda (—) = (—1);

h) (®)= (—1)%
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) (=0 Dz 7 (. )=1

1-misol. 2 =595(  431)

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

b (@)= (3) v = ()= ()=
)@= ev s T (=)=
D @@= v T =(3)- (—3)=(3) (7)=1
F=1 @=F vz

Demak, bulardan quyidagini topamiz:

@)=Ca) =) &) G)=1cv-1=-1

Javob: 2 = 595( 431) tagqoslma yechimga ega emas.

2-misol. 2=219(  383)

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

b G=E) T =@ =0=6)-@) @

4121

(E)=cvF s
B-() v =()-(3-0 §
o, TR

E)=G) v =)

() E) = 1=

Javob: 2 =219( 383) tagqoslama 2 ta yechimga ega bo‘ladi.

= ()= (55)=
- \219/ T 219 )

CONCLUSIONS AND SUGGESTIONS
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Legendary and Jacobi symbols are important concepts in number theory, which are of great
importance in the study of quadratic residues and a number of arithmetic properties. Using these
symbols, solving arithmetic problems is much simpler and more efficient. The introduction of the
Jacobi symbol based on the Legendary symbol expanded this concept and made it possible to use it for
large divisors. This, in turn, creates convenience for algorithmic calculations and is widely used in
modern cryptographic systems. Also, the use of Legendary and Jacobi symbols can open up new
opportunities in other areas of number theory, for example, in the theory of elliptic curves or in
strengthening cryptographic algorithms.
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