EURASTAN JOURNAL OF MATHEMATICAL

THEORY AND COMPUTER SCIENCES
Innovative Academy Research Support Center
IF = 9.206 www.in-academy.uz/index.php/ejmtcs

FINDING THE NUMBER OF PYTHAGOREAN PAIRS OF A
NATURAL NUMBER THAT ARE NOT COMMON BASES

Ibragimov Husniddin Hikmatovich
https://doi.org/10.5281/zenodo.17548901

EURASIAN JOURNAL OF

MATHEMATICAL THEORY
AND COMPUTER SCIENCES

ARTICLE INFO ABSTRACT
Received: 28t October 2025 The following explains that if (a,b;c) is a Pythagorean
Accepted: 04" November 2025 pair, then the number a is a Pythagorean pair of the
Online: 05 November 2025 number b, and the Pythagorean triples ..., then the
KEYWORDS

Pythagorean pairs for the number a are given. It is
also stated that if the number a is a Pythagorean pair
of the number b, then the number b is also a
Pythagorean pair of the number a. Pythagorean
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NATURAL SONNING OZARO TUB BO'LMAGAN PIFAGOR JUFTLARI

SONINI TOPISH
Ibragimov Husniddin Hikmatovich
Denov tadbirkorlik va pedagogika instituti, Surxondaryo, Denov
Denov Institute of Entrepreneurship and Pedagogy, Surkhandarya, Denov
e-mail: husniddinhikmatovich@gmail.com
https://doi.org/10.5281/zenodo.17548901

ARTICLE INFO ABSTRACT
Received: 28t October 2025 Quyida (a,b;c) Pifagor juftligi bo‘lsa, u holda a soni b
Accepted: 04" November 2025 sonining Pifagor jufti bo'lishi haqida,Pifagor
Online: 05" November 2025 uchliklari ~ (a, by; ¢1), (a,by;cy), .. , (@, bp;cy)
KEYWORDS

berilganda u holda a soni uchun by, b,,...,b,
Pifagor juftlari  haqida ma’lumot berilgan.
Shuningdek a soni b sonining Pifagor jufti bo‘lsa, u
holda b soni ham a sonining Pifagor jufti ekanligi
keltirilgan.Pifagor sonlari, biror Pifagor soning
Pifagor juftlari sonini aniqlash yoritilgan.

Pifagor soni, Pifagor juftlari,
Eyler uchligii, Eyler g‘ishti,
diagonal, to'gri  burchakli
uchburchak, teng yonli
uchburchak.

Ma'lumki, istalgan n,m € N, n > m sonlari yordamida hosil gilingan
a=n*>-—m? b=2nm, c=n?+n? (1)
(a, b; ¢) uchlik Pifagor uchligini bo‘ladi. (1) formula yordamida istalgan Pifagor
uchligini hosil qilish mumkin [1]- [5].
Endi bir Pifagor uchligi berilgan bo‘lsa, uning yordamida yangi Pifagor uchligini
hosil qilish usulini bayon gilamiz.
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2.5-ta'rif . Agar (a, b; c¢) Pifagor juftligi bo‘lsa, u holda a soni b sonining Pifagor jufti
deyiladi.

Bizga Pifagor uchliklari (a, by; cy), (a, by; c3), ..., (a, by; ¢;,) berilsin, u holda a soni
uchun by, by, ..., bysonlari Pifagor juftlari deb ataladi.

Ta'rifdan kelib chiqgadiki, agar a soni b sonining Pifagor jufti bo‘lsa, u holda b soni
ham a sonining Pifagor jufti bo‘ladi.

2.1-teorema.n = 2k,V k € N juft sonlar Pifagor juftlari (PJS) soni
NBS(k?) —1

2
2.2-teorema. Ixtiyoriy n = 2k + 1, V k € N toq sonning Pifagor juftlari soni

2)_
PJS(2k + 1) = NBS((2k2+1) )-1

2 2
@) + G —p? = G +p)?

V n, p; € Z uchun bunday Pifagor juftlarining soni ((p; - n? ning turli bo’luvchilari)

(PJS) (2k) =

2
% — p; - p; < x tengsizligini ganoatlantiruvchi butun sonlar soni. Agar biz ayniyatning
l

ikkala gismini p; ning kvadratiga ko'paytirsak, u holda biz barcha Pifagor sonlarini
beradigan klassik formulani olamiz, ya'ni ular orasida 2n juft sonli barcha Pifagor juftlari
bor, ya'ni
2 n’ 2 n’ 2
@Cn)* + (= —p)° = -+

pi l pi l
n* n*

4n® + — —2n® + p;® = — + 2n* + p;?
pi pi

2

tenglik bajariladi va 2n juft soni Pifagor juftlarining soni % — p;sonining butun son
yekanligiga bog'ligligidan, u holdan = 2k, V k € N juft soni Pifagor juftlari

NBS(k?) —1
(PIS) (2k) = ————
2.1-misol. 72 sonining Pifagor juftlarini topamiz.

Yechish. 1-usul. k=36 bo‘lgani uchun

(2.36)% + (362 Z = (362 +p)?
. D pi D pi
4 34- 24- 4
236)2 + (—— —p)? = (—+p;)?
(2.36)% + ( o pi)* = ( o Pi)
4 24
Zp'. kasr butun songa teng bo'lgan shunday p; < 36ni topamiz.

_ 2 2%3* 2 _ (23t 2 2 2 _ 2
pr =1 7274+ T 1= . +1) 72+ 12954 = 1297

_ 2 2*.3* 2 _ (23t 2 2 2 _ 2
P, =2, 72+ ( . —-2)" = 5 +2) 72 + 646° = 650

_ 2 2*.3* 2 _ (23t 2 2 2 _ 2
p3 =3, 727+ . —-3) = 3 +3) 724+ 4294 = 435

_ 2 2%.3* 2 _ 2%3% 2 2 2 _ 2
Py =4, 72+ " —4) = ( " +4) 724+ 320° = 328

_ 2 2%3% 2 _ 2t3% 2 2 2 _ 2
ps =6, 72 +(T_6) _(T+6) 7244+ 210° = 222
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_ 2 2*3% 2 _ 2t3% 2 2 2 _ 2
ps=8 722+ (S8 =482 722+ 1542 = 170

_ 2 2*3% 2 _ 2t3% 2 2 2 _ 2
pr=9, 722+ (EE-9) ‘(T+9) 722 + 135% = 153
pe=12, 722+ (2 —12)2= 32 +12)2 722+ 962 = 1207
P =16, 722+ (5~ 16)2 = (—+ 16)2 722+ 652 = 972
po=18, 722+ (S -18)7 = X4+ 18)2 722+ 542 = 907
iy =24, 722+ (%— 18)? = X +18)2 722+ 542 = 907

4—
Pz =27, 72%+ (22' —27)% = ( S+27)2 722 4217 =752

Bundan kelib chiqadiki, biz 72 sonlnmg barcha natural bo'luvchilari sonini topdik.
Demak, (P]S) (72)=12.
2-usul. 1-teorema asosida buni ham topish mumkin
NBS(36%) — 1
PJS(72) = ( 5 ) =12
2-misol. 15 sonining Pifagor juftlarini topamiz.

Yechish. 1-usul.

32,52 3252
p =1, 152+ ()2 = (02 1524 1122 = 1132
pe, o2,
p, =3, 152+ (—32 )2 = ( 32 )? 15% 4+ 352 = 382
2 5 2 s 2 2 2 2
p3 =5, 15°+ (=)= ("5 15% +20% = 25
3252 3252
ps =9, 152+( )2—( )2 152 4+ 82 = 172

2-usul. 2-teoremadan foydalamb, topamiz

PIS(LS) = NBS((Zk;— DH-1_ .
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