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n MYFAJTHM XOM Y3JTHKCH3 BHIHMIEHHPHY

HHHT HO3UKJIMKJIAPUHH aHIIa0, YpHaTmiran QyHKIHsu1apIaH (poiaanaHUuIIHT TAaKUKIAITHI
MyBa(aKUSITIN SHIHO YHUKUIITNA MYMKHH.

Harwkaza, IyHH TabKUUIAIl MYMKHHKH, MakTa0ia IOKOpH Japaxaid JacTypliarl
TUUTAPUHU YPraHUII FOSICHIAH BO3 KSUMIIHUHT XOXKaTH YK, akcuH4a, Python nactypiaru
THJIMHY TYFpU EHJIAITyB OnaH Ba yCiyOuil XyCycHATIIapHH XUCOOTa OJIraH XoJ1ia YpraHuii
YKyBUM y4yH SIHTH y(KIap Ba UMKOHUSATIAPHU 04M0 Oepaau, YyHKH 3aMOHABUH JAacTypIiall
THJUIApH TAaKOMUJUIAIIKMO, KYII KUPpad, MOCIAIIyBYaH Ba comia 0ynu0, MAPOK 3TUIL Ba
OTIaKa yIyH Kynai xucobmanaan. FOxopr napaskany THIUIapHH ypranumira OyHaai éHma-
LIyB JacTypJapHH E3UIIa Ky KUppaiu Taxpubara sra OynraH MakTad qapaxacuaa sHri
GoliaraH 1acTypuHIapHU Taiépralira UMKOH Oepa/iy.
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PE3IOME
CTaThs MOCBSIIEHA BOIPOCAM M3y4YeHHUs s3bIKa TporpamMmmupoBanus Python mkoneuukamu o6ujeo6pasopa-
TEJBbHBIX MIKOJI.
PE3IOME
Makoma ymyMuii ypra TabiuM Maktabnapu yKyBuriapuausar Python mactypnamn THAMHM YpraHuin macaia-
napura GaFuIIaHTaH.
SUMMARY
The article is devoted to the issues of learning the Python programming language by schoolchildren in
secondary schools.
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CHIZIQLI DIOFANT TENGLAMALARI VA ULARNI TAQQOSLAMALAR
NAZARIYASI ORQALI YECHISH

Ergashev 1. A., Usmonov B .Z.
Toshkent viloyati Chirchiq davlat pedagogika instituti

Tayanch so'zlar: chiziqli diofant tenglamalari, taqqoslamalar nazariyasi, tagqoslamaviy
tenglamalar.

KitoueBble cii0Ba: JHHEIHbIC JUO(AHTHBIC YPAaBHEHHS, TEOPUs CPABHEHHUH, CPAaBHUTCIBHBIC
yPaBHEHHs

Key words: linear diophant equations, theory of congruences, congruence equations.

Hozirgi davrda talabalarning bilim va ko'nikmalarini oshirishda hamda turli muammoli
masalalarni yechishda turli metodik usullarni ko rsatish hamda ularning qaysilari samaradorligi
yuqori ekanligini aniqlash dolzarb masaladir.Ushbu  maqolada  keltirilgan muammoli
masalalarni turli metodik usullarda yechib ularning qaysi biri masala yechimini topishda
samaradorligi  yuqori ekanligini hamda berilgan usullarning yutuq va kamchiliklarini
ko'rsatamiz.

Biz quyidagi masalalarni qaraylik.

1-masala:Teksilik usti yotuvchi butun qiymatli koordinataga ega bo'lgan nuqtalar to'plami
aniglansin ya'ni boshqacha qilib aytganda tekislik g'alviri aniqlansin (1-chizma) .
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1-chizma

2-masala:Bozorga har bir qadog'ida a ta, b ta va c ta, bo'lgan 3 turdagi mahsulot kirib
kelgan. Agar bozorga kirgan mahsulotlar umumiy soni d ta bo'lsa bozorga har bir turdagi
mahsulotdan nechta qadoq kirib kelgan.

Bunday ko 'rinishdagi anigmas masalalami hayotimizda ham ko'plab uchratishimiz mumkin.
Bunday masalalarning yechimini topishga qaratilgan tenglamalar tuzilsa bu tenglamalar butun
koiffitsentli Diofant tenglamalari hosil qiladi.Ularning butun sonlardagi yechimini esa topish
dolzarb masaladir.

Yuqorida keltirilgan masalalar yechimlarini topish, quyigadi tenglamani butun sonlarda
yechish demakdir.

ax+by+cz=d ap,c,deZ (1.1)
Ushbu (1.1) tenglama butun koiffitsentli uch nomalumli chiziqli diofant tenglamasi hisoblanadi.
Bu tenglamani butun sonlardagi yechimlarini qaraylik.
(1.1) tenglamaning yechimini tanlash olish usuli orqali yechish mumkin lekin bunday holda
yuqoridagi (1.1) tenglama yechimlarni qidirish formal ravishda ko'p vaqt talab etadi. Shuning
uchun biz bir qator algera va sonlar nazariyasi metodlaridan foydalangan holda (1.1) tenglama
yechimini quyidagicha qidiramiz.
(1.1) tenglama quyidagi holatlardan iborat :
1-holat: (1.1) tenglama a.b,c € Z koeffitsentlari va d € Z ozod had uchun quyidagilar o'rinli.
ap,c € Z tenglama koeffitsentlari o'zaro tub emas va (a,b,c)= p bo'lsin hamda d € Z ozod
had p gabo’linmasin.
Bunday holda (1.1) tenglama butun yechimga ega emas.
2-holat: (1.1) tenglama a,p, ¢ € Z koifitsentlari uchun quyidagilar o'rinli .
ap,c € Ztenglama koiffitsentlari o'zaro tub (a,b,c)=1, ixtiyoriy ikki juftlikdagi
koiffitsentlari o'zaro tub emas (a,b)= p,, (a,c)= p, yoki (¢,b)= p,. Bunday holda (1.1)
tenglama butun yechimga ega.
3-holat: (1.1) tenglama a.b,c € Z koifitsentlari uchun quyidagilar o'rinli .
Tenglama koiffitsentlari 0'zaro tub  (a,b,c¢) =1 hamda ixtiyoriy ikki juftlikdagi koiffitsentlari
o'zaro tub (a,c)=(a,b)=(c,b)=1 uholda (1.1) tenglama butun yechimga ega.

4-holat: (1.1) tenglama ab,c€Z koifitsentlari va d € Z ozod had uchun quyidagilar
o'rinli.
(1.1) tenglama koiffitsentlari o'zaro tub emas va (a,b,¢)=p bo'lsin hamda d € Z ozod
had p gabolinsin.
4-holdagi tenglamalarni yuqoridagi holatlarning biriga keltirish mumkin.
(1.1) tenglama yechimlarini yuqoridagi holatlarda qaraylik.

2- holatda (1.1) tenglamani quyidagi ko ‘rinishlardan biriga keltirish mumkin.
(1.1) tenglamada (a,b) = p,, (a,c) = p, yoki (¢,b) = p, bo'lsa u holda
1) pu+cz=d,
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2) p,v+by=d (1.2)
3) p,g+ax=d
ikki o’zgaruvchili chiziqli diofand tenglamasidan biriga keltirib olamiz.

1) u=ix+£y

1 pl
Nv=Lx+ Lz, (1.3)
P P

3)g= i X+ < z
3 3
(1.3) tenglamada kiritilgan yangi belgilashlar.
(1.2) tenglamalarni  u = d-cz , V= d-by , q= e ko'rinishga keltiramiz.
b P, Ps

mos ravishda u,v,qe€Z bo'lganligi uchun (1.2) tenglamalanﬁ quyidagi taqqoslamaviy

tenglamalarga keltirish mumkin

1) cz=d(mod p,)
2) by =d(mod p,) (1.4)
3) ax =d(modps)
(1.4) taqqoslamaviy tenglamalarni qanoatlantiruvchi yechimlar quyidagicha.
1)z=2z,(mod p,)
2)y =y,(mod p,) (1.5)
3)x = x,(mod p,)
u holda (1.2) tenglamaning yangi kiritilgan belgilashlarga ko'ra yechimlari mos ravishta
quyidagicha.

zZ=2z,+pt =Y, +pt X=X,+pyt
1 o TP 2 Y=ot Py 3 0T D3 P (1.6)
u=u,—ct v=v,—bt q=q,—at
(1.2) tenglama yechimlaridan va (1.3) kiritilgan belgilashlarga ko'ra
D Lxr by e
A
2) i)c+iz=vo—bl‘ (1.7)
2 pl

b c
3) —y+—z=gq,—at
Ds Ds

tenglamalarni hosil qilamiz. (1.7) dan foydalangan holda tenglamadagi x va 'y, x va z yoki y
va z nomalumlarni butun sonlardagi yechimlarini qidiramiz.

(1.1) tenglama yuqoridagi (1.2) tenglikning 1) holiga keladi deb faraz qilamiz.
x va y nomalumlari uchun umumiy yechim ko rinishini quyidagicha belgilaymiz.
X, =X +nt
Yun =Y H 1
bu yerda x* va y* lar x a y nomalumlarning xususiy yechimlaridir bu xususiy yechimlar (1.7)
dagi (1) tenglamani t=0 holda keltirilgan

a b
—X+—y=1u, (1.9)
P P 7

tenglamani yechish orqali topiladi. Bu tenglamani esa quyiga ko rinishdagi tagqosmalamaga
keltirib

(1.8)
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ix'zuo(modﬂ) (1.10)
1 1
va albatta tagqoslamalar xossalaridan foydalanib yechish mumkin.
O’z navbatida n; va n, larni umumiy yechimni (1.7), (1) ga qo'ygandagi hosil bo'ladigan
quyidagi diofant tenglamasi orqali topiladi.

in]+in2=—c 1.11)
P b

Masala: Ushbu 13x+5y+10z =289 tenglama bilan berilgan tekislik ustida yotuvchi

butun qiymatli koordinataga ega bo'lgan nuqtalar to'plami aniglansin.

Bu tekislik ustida yotuvchi butun qiymatli koordinatalar mavjud chunki

(13,5,10)=1 va (10,5)=5 bu yuqorida aytib o'tgan ikkinchi holga to'g'ri keladi va tenglama
butun sonlarda yechimga ega.

13x+5(y+22)=289 va y+2z=q deb belgilash kiritamiz.

_289-13x

Natijada 13x+5¢g =289 tenglama hosil bo'ladi. ¢ S

u holda 13x =289(mod5)

Tenglamani taqqoslamalar xossasiga ko 'ra yechamiz
13x=289-120(mod5) 13x=169(mod5) x=13(mod5)

x=13+5¢
q=24-13¢

tenglamadagi kiritilgan nomalum o'riga yechimni yozamiz ya'ni y+2z=24-13¢

demak yechimni quyidagicha yozamiz. {

u holda tenglama umumiy yechimi
x, =13+5¢

Y=y 0t
Z = z' + n,t
Ko'rinishda bo'lganligi uchun yechimdagi y*,z* xususiy yechimlarni va n; ,n, lamni
qidiramiz.
Bu xususiy yechimlar y+ 2z =24 tenglama yechimlaridir y"=24—s, z" =5, s€Z.
topilgan Vum» Zum umumiy yechimlarni y+2z=24-13¢ tenglamaga
qo'yib n, +2n, = —13 tenglamani hosil gilamiz. n,=r, n;=-13-2r, r€ Z yechimni topamiz.
Xususan n, =r1=-7,n; = 1 bo'lgan holda umumiy yechim

x=13+5¢
y=24-25+1 s, tEZ.
z=s5-Tt

Keltirilgan yechimdan s va t parametrlarga turli butun qiymatlar berish orqali masala
shartini qanoatlantiruvchi tekislikda yotuvchi nuqtalarni aniqlab olishimiz mumkin. Misol uchun
s=6, t=0 da M(13,12,6), s=8, t=1 da M,(18,9,1) nugqtalar berilgan tekislikda yotadi.

Demak keltirilgan usul bo'yicha yuqoridagi masalalar yechimlarini qulay topish mumkin.
Taqqoslamalar nazariyasidan foydalanib topilgan yechim tenglamani to'liq qanoatlantirib aynan
bitta yechimni qamrab olmasdan  balki barcha masala shartini qanoatlantiruvchi yechimlar
to'plamini hosil giladi bu esa 0'z navbatida biz qidirayotgan natijadir.
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Adabiyotlar:
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PE3IOME
Ushbu maqolada keng amaliy tadbiglarga ega bo'lgan Diofant tenglama va tenglamalar sistemasini
yechishning ayrim metodlari keltirilgan. Xususan chiziqli diofant tenglamalarini algebra va sonlar nazariyasining
asosiy tushunchalaridan bo'lgan taqqoslamalar nazariyasi kursidan foydalangan holda yechimlarini topish
ko'rsatilgan.
PE3IOME
B naHHOiT cTaThe MPEeCTaBICHBI HEKOTOPBIC METOBI PEIICHHS JHO(AHTOBA YPABHCHHUS U CHCTEMBI YpaBHe-
HUA, IMEIOIIHE IIMPOKOE MPAKTHICCKOE IPUMEHEHHE. B 4aCTHOCTH, M0Ka3aHO, KaK HAXONTh PEIICHUS THHEHHBIX
JMO(aHTOBBIX YPaBHEHHH, HCIIONB3Ys KyPC TEOPHH CPABHEHHsI, KOTOPBIIT SBISIETCSI OCHOBHBIM TOHSATHEM alre0pbl
U TCOPHH YHCEIL.
SUMMARY
This article presents some methods of solving the Diophantine equation and the system of equations, which
have wide practical applications. In particular, it is shown how to find the solutions of linear Diophantine equations
using the course of comparison theory, which is the basic concept of algebra and number theory.
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METOJUKA OPTAHU3AILIMU U YIIPABJEHUE MUKPOCPEOM
YYAIIETOCS HA YPOKAX MATEMATHUKHA

Menznapos X.D.
Yupuukckuil 20Cy0apcmeenvill nedazo2udeckuil yHugepcumen

TasiHu  cy3/1ap:  JKONOTHAATPOD-MYXHT, aXONH, MHKPOMYXHT,MAaKPO MYyXHUT, TacHH(H
(kmacreprar)

KirroueBble ci1oBa: 5KOJIOTHs, Cpela, HOIMYJSILHS, MUKPOCPeIa, MaKpocpesa, KilacCu(HKamust
(kyacrepu3zanus)

Key words: ecology,environment, population, microenvironment, macroenvironment,
classification (clustering)

DKONOrus Kax IIyTh BOCIIMTAHNMS MHIMBU/A BO B3AUMOACHCTBUY MHKDPO U MaKpOCpex.

W3BeCTHO, YTO MOAXOA K JKOJOTMM Kak I0OANIbHOM CHCTEME, U3ydaromed OamaHc
MEXIy CPENaMH, IIPHHEC HYKHBIE YeJOBEYECTBY PE3YNIBTAThl, HO K COXAJIECHHIO JIOMH Kak
BCerza B WCTOPUHM HA0MIOmas 3a BHEIUHEHW Ccpemodl 3a0bIBAlOT 00 OKPY)KEHHH W CHCTEMe
B3alMOCBsI3ei B MHKpOCOLMyMax, MHMKpocpenax» [9]. Bo3MokHO, HY)KHO BCIIOMHHTB, HYTO
BKJIFOYEHHME B IIE€AArOrH4eCcKrUe MCCIIEJOBaHKS alapaTta MaTeMaTUYECKOW KOIOrUH, COCTABHOM
YaCThIO, KOTOPOH SfBISIETCA «MaTeMaTH4YecKas TeOpHs IWHAMHKM IONYISILUI», SBISETCS
HEeOOXOOUMBIM YCIOBHEM Pa3BUTHS JKOJOIMM dYelOBeKa B aBaguarh mnepsoMm Beke. C eé
[OMOIIBI0 UCCIEAYIOTCS (yHIaMeHTaIbHbIe OUOIOrMYECKHe MPEACTABIEHUS O MUHAMUKE
YHCIEHHOCTH BHAOB JKHBOTHBIX, PACTEHHH, MHKPOOPTaHH3MOB, W, MapaMerpsl WX
B3aMMOJIEHCTBHS MEXIY COO0H U apeanoM OOMTaHMS YEIOBeKa, a TAKIKE CHETAHBI IIEPBbIE LIATH
K opManu3anuy B BUAE MATEMATHIECKHX CTPYKTYP. [3]

Cucrembl  pubdepeHuuanbublx, HHTErpo-AUdepeHuranbHblX M Pa3HOCTHBIX
ypaBHEHHH OO0€CIeYUBAIOT OCHOBY 00OpymoBaHus JuHamudeckux Mmoxeneid. Hampumep, B
HAIIeM  HCCIENOBAHMH  IIOCTPOEHHE  MAaTEMaTHIeCKHX  MOJENed  PacrpoCTPaHEHHsI
HH(POPMALMOHHON Cpefbl, BIHSHHE MOTOKOB 00pa3oBaTelnbHOW MH(GOPMALMHE W CTAOMIIBHOCTD
pelueHNsT YpaBHEHHH, MPEACTABISIONINX HX, CBA3AHBI C MENArOrMYecKold HHGOPMATHKOH U

LARLIMU UTAGMU TG AUATU2A TAUTOACTAT AaRnAMATLArA vauTana (ranmeun amamranmunm mareTa



