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Annotatsiya:To‘rt o’Ichovli fazoda nuqtalarning geometrik xossalarini o’rganish
zamonaviy matematika va fizikaning muhim sohalaridan biridir.To'rt o'lchovli fazoda
kollinearlikni tekshirishning 3 xil usulini ko’rsatib o’tdim: vektorlar nisbati,
determinant, skalar ko'paytma usullari. Har bir usulning hisoblash murakkabligi, sonli
barqgarorligi va amaliy qo'llanish sohalari aniglandi. Determinant usuli eng universal
va ishonchli usul sifatida tavsiya etilgan. Ushbu magolada 4-o’Ichovli fazoda berilgan
nuqtalarning bir to‘g‘ri chiziqda yotishini tekshirishning turli usullari ko‘rib chiqiladi.

Kalit  so’zlar:abstrakt  matematik fazo ,  kollinearlik,  skalyar
koeffitsient,determinant usuli,vektorlar nisbati usuli,skalyar ko'paytma usuli, minor

I[TPOBEPKA KOJUIMHEAPHOCTHU TOYEK B
4-MEPHOM ITPOCTPAHCTBE

AHHOTauMA:VI3ydeHrEe TIEeOMETPUYECKUX CBOMCTB TOYEK B YETBIPEXMEPHOM
IIPOCTPAHCTBE-0/IHA U3 BaKHENUIIUX 00J1acTEll COBPEMEHHON MaTEMATUKH U PU3HKU. S
MOKa3aJl 3 pPa3au4HbIX METOJA IPOBEPKM KOJUIMHEAPHOCTH B YETBIPEXMEPHOM
IIPOCTPAHCTBE: BEKTOPHOE OTHOILICHHE, ONPEHEINUTENb, METOAbl CKaJIsIPHOIrO
yMHOXeHH. Bpimn ornpenenensl 00JaCTH BBIYUCIUTENBHON CIIOKHOCTH, YUCIICHHOM
CTaOMJIBHOCTHU U IPAKTUUECKOI0 MPUMEHEHUS KaX10ro MeToaa. Meron onpeaenuTens
pEeKOMEHAyeTcsd Kak Hauboliee YHHMBEPCAJIbHBIA M HaACKHBIA.B 3TOl crarhe
paccMaTpUBAIOTCS Pa3jJU4YHbIE METOJBI IIPOBEPKU TOTO, JIEXKAT JIM AaHHbIEe TOYku Ha
OJTHOU NPSAMOU B 4-MEPHOM IPOCTPAHCTBE.

KuaroueBble  cjoBa:  aOCTpakTHOE  MaTeMaTHMYeCKO€  MPOCTPAHCTBO,
KOJUIMHEAPHOCTb, CKAJSpHBIA  KOA(G(UIMEHT, METO[ OINpeAeNUuTeNsl, METOJ
BEKTOPHOI'0 OTHOLIEHHUSI, METOJ CKAJISIPHOTO IPOU3BEIECHUS, MAJIbIN.

CHECKING FOR COLLINEARITY OF POINTS IN 4-DIMENSIONAL SPACE

Annotation:The study of geometric properties of points in four-dimensional
space is one of the most important areas of modern mathematics and physics.l showed
3 different ways to test for collinearity in four-dimensional space: vector ratios,
determinant, and scalar multiplication methodsAreas of computational complexity,
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numerical stability, and practical application of each method have been identified. The
determinant method is recommended as the most universal and reliable method.This
article discusses various methods for checking whether points given in 4-dimensional
space lie on a single straight line.

Keywords: abstract mathematical space, collinearity, scalar coefficient,
determinant method, vector ratio method, scalar product method, minor

Asosiy Tushunchalar

4-0’Ichovli fazo

4-0’Ichovli fazo har bir nuqta to‘rtta koordinata bilan ifodalanadigan abstrakt
matematik fazodir:

P = (xq,X2,X3,X4)

Kollinearlik

n-o’Ichovli fazoda nuqtalar bir to‘g‘ri chizigda yotadi (kollinear), agar ularning
barchasi bir chizigni ifodalovchi parametrik tenglamani ganoatlantirsa.

1. Tekshirish usullari

Vektorlar nisbati usuli

Matematik asos:

IKki vektor v = (vq,v,,v3,vy) Vau = (uq, Uy, uz,uy) kollinear bo'lishi uchun:
U Uy Uz Uy
v e ve
bo'lishi kerak, bu yerda t — skalyar koeffitsient.
Algoritm:
1. Agar nuqgtalar sonii < 2 bo'lsa, ular har doim bir chiziqda
2.v = P, — Pj vektorini hisoblang
3. Har bir gqo'shimcha P; nugta uchun (i = 3):
- u = P; — P vektorini hisoblang
- v va u vektorlarning barcha komponentlari nisbati tengligini tekshiramiz
- Agar barcha nisbatlar teng bo'lmasa, nuqtalar bir chiziqda emas.
Afzalliklari:
- Sodda va tushunarli
- Kam hisoblash talab giladi
Kamchiliklari:
- Nolga bo'lish muammosi
- Sonli noaniqliklar
Determinant usuli
Matematik Asos:
Ikki vektor kollinear bo'lishi uchun ularning barcha 2x2 minor determinantlari
nolga teng bo'lishi kerak.
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4-0’1chovli fazoda 6 ta 2 X 2 minor mavjud:

D = 1 2 = ViU
12 ”1 ”2 142
D == 1 3 = Vqiu
13 u1 U3 13
D = 1 4 = VvqiUu
4=y, uy 144
D = 2 3 = Vyu
23 = u, us 23
D = z 4 = Vyu
24 u2 u4 244
D == 3 4 = Valu
34 U3 U4 354

Algoritm:

Vauyq

Viuq

VaUq

ViU

Valuy

Valus

1. Agar nugtalar soni ikkidan kichik yoki teng bo'lsa, True gaytar

2.v = P, — P, hisoblanadi
3. Har bir P; uchun (i = 3):
u = P; — P, hisoblanadi
- Barcha 6 ta determinantni hisoblanadi

- Agar biron biri nolga teng bo'lmasa, False qaytar

4. True gaytar

Afzalliklari:

- Sonli jihatdan barqaror

- Nolga bo'lish muammosi yo'q

Skalyar ko'paytma usuli
Matematik asos:

Ikki vektor kollinear bo'lishi uchun ularning vektor ko'paytmasi(4-o’Ichovdagi

umumlashtirilgan) nolga teng bo'lishi kerak.
Algoritm:
1.v = P, — P, hisobla
2. Har bir P;uchun (i = 3):
u = P; — P, hisobla
- Quyidagi miqdorlarni hisobla:
K; = vyuz — v3u,
K, =v3u, — vaus
K3z =vau; — viuy
K, =vquy; — vouy
- Agar barcha K; =~ 0 bo'lImasa, False gaytar
3. True gaytar
2. Qiyosiy tahlil

https://journalss.org/index.php/new

Volume—90_Issue-1_December-2025



JOURNAL OF NEW CENTURY INNOVATIONS

Usul hisoblash murakkabligi sonli bargarorlik kod soddaligi
Vektor nisbati o(n) o'rtacha juda oddiy

Determinant o(n) yuqori oddiy

Skalar ko'paytma o(n) yuqori o'rtacha

3. Amaliy misollar

1. Bir chizigda yotgan nuqtalar

A= (1,2734)

B =(2,468 v=1(1,234%

C=(36912) u = (2,46,8) = 2v

D =(0000) u=(-1-2,-3,-4) = —v
Tekshirish:

v = (1,2,3,4)

cu = (2,4,6,8) > 2/1 = 4/2 = 6/3 = 8/4 =2V
cup = (=1,-2,-3,-4) > —1/1 = =2/2 = =3/3 = —4/4 = -1V

2. Bir chizigda yotmagan nuqtalar
A = (1,0,0,0)
B =(2000) v =(1,0,0,0)
C=1(100 u=(1,100)

Tekshirish:

. v = (1,0,0,0)

-u = (1,1,0,0)
- 1/1 = 1, lekin 1/0 aniglanmagan — kollinear emas
4. Maxsus hollar

1. Nol vektor holati

Agar P; = P, bo'lsa, v = (0,0,0,0) bo'ladi. Bu holda:

- Agar barcha nugqtalar bir xil bo'lsa, ular bir chizigda hisoblanadi
- Aks holda, bir chizigda emas

2. Bir komponent nol holati

Agar vektorning biror komponenti nol bo'lsa, mos u komponenti ham nol bo'lishi
kerak.

5. llovalar

1. Kompyuter grafika

4-0’lchovli fazodagi nuqtalar 3D grafika va animatsiyalarda homojen
koordinatalar sifatida go'llaniladi.
2. Fizika

Maxsus nisbiylik nazariyasida fazo-vaqt 4-o’Ichovli manifold hisoblanadi.
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3. Ma'lumotlar tahlili

Yugori o'lchovli ma'lumotlarda chizigli bog'liglikni aniglash.

4-O’Ichovli fazoda nuqtalarning kollinearligini tekshirish quyidagi usullar bilan
amalga oshiriladi:

1. Vektor nisbati usuli - oddiy dasturlar uchun

2. Determinant usuli - aniq hisoblash talab gilinganda

3. Skalar ko'paytma usuli - geometrik tushuncha aniq bo'lganda.

Amaliyotda vaziyatga garab eng mos usulni tanlash maqgsadga muvofig.
Determinant usuli ko'p hollarda eng ishonchli va universal usul hisoblanadi.
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