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ANNOTATSIYA
Ushbu magolada ko‘p o‘lchamli Minkovskiy fazosi, minkovskiy fazosidagi
nuqgtaning sferik hamda parallelopipedial atroflari hagidagi lemma keltirilgan bo‘lib,
Yevklid hamda Minkovskiy fazolarida sferik hamda parallelopipedial atroflari
orasidagi munosabat giyoslangan.
Kalit so‘zlar: Minkovskiy fazosi, masofa, sferik atrof, parallelopipedial atrof,
gism to‘plam.

SURROUNDINGS OF A POINT IN MINKOWSKI SPACE

ABSTRACT
In this article, the lemma about multidimensional Minkowski space, spherical and
parallelopipedial surroundings of a point in Minkowski space is given, and the relation
between spherical and parallelopipedial surroundings in Euclidean and Minkowski
spaces is compared.
Keywords: Minkowski space, distance, spherical circumference, parallelepipedal
circumference, subset.

KIRISH
Hagqigiy sonlar to‘plami R yordamida ushbu
RXRX..XR={(xy,%5,...,X): X1 ER,x, ER, ..., X, €E R} (1)

R ning dekart ko‘paytmalaridan tuzilgan to‘plamni hosil gilaylik. Ravshanki, (1)
to‘plamning har bir elementi m ta x4, x,, ..., x,, haqgigiy sonlardan tashkil topgan
tartiplangan m lik (x4, x5, ..., X;,,) dan iborat bo‘lib, u (1) to‘plamning nugtasi deyiladi
va bitta harf bilan belgilanadi:

X = (X1, X5, eny X))

Bunda xq, x,, ..., x,, sonlar x nuqtaning mos ravishda birinchi, ikkinchi, ...
m —koordinatalari deyiladi.

Agar x = (x4, X3, o, Xm), Y = (V1, Y2, -, Yi) NUQgtalar uchun x; = y;,

Xy = Yo,X3 = V3, ., X = Vi DO°ISQ, x = y deyiladi. [1]
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ADABIYOTLAR TAHLILI VA METODOLOGIYA
Faraz gilaylik,

X = (xlfoI ""xm)ly = (Y1ﬂy2' ""Ym)
lar (1) to‘plamning ixtiyoriy ikki nugtasi bo‘lsin. Ushbu

m—1
> G =102 = O = 1m)?
k=1

migdor x va y nuqtalar orasidagi masofa deyiladi va p(x, y) kabi belgilanadi:

p(x,y) = \/zz:f(yk — %) = (O — )2, (2)

Endi masofalarning xossalarini keltiramiz:
1) Har doim p(x,y) = 0vap(x,y) =0 < x =y bo‘ladi.
2) p(x,y) masofa x va y ularga nisbatan simmetrik bo‘ladi:
p(x,y) =py,x) .
3) (1) to‘plamning ixtiyoriy

X = (%1, %0 i, X ),V = V1, Yoo e, Y, Z = (24, Z5, ooy Zpy)
nuqtalari uchun

p(x,z) < p(x,y) + p(y,2)
tengsizlik o‘rinli bo‘ladi.
Shunday qilib, (1) to‘plam elementlari orasida masofa tushunchasining kiritilishi

hamda masofa uchta xossaga ega bo‘lishini ko‘dik.
Odatda, (1) to‘plam R™ fazo (minkovskiy fazosi) deyiladi. Demak,
R™ = {(xq,x5, .., Xp): Xy ER,x, ER, ..., xX,, € R}.

Endi R™ fazodagi ba’zi bir to‘plamlarni keltiramiz.
Aytaylik, biror a = (a4, a,, ..., a,,) € R™ nuqgta va r > 0 son berilgan bo‘lsin.
Ushbu

B‘r(a) = {(xpxz» rx‘m) € R™: \/Z;(nz_f(xk - ak)z - (x‘m - am)z < T}

yoki gisgacha,

B.(a) ={x € R™: p(x,a) <r}
to‘plam markazi a nuqta, radiusi r bo‘lgan shar (m o‘lchovli shar) deyiladi.
Quyidagi
B.(a) ={x € R™: p(x,a) <7}
to‘plam R™ fazo(minkovskiy fazosi)da yopiq shar,
Bl(a) ={x € R™: p(x,a) =1}
to‘plam esa R™ fazo(minkovskiy fazosi)da sfera (im o‘lchovli sfera) deyiladi.
Ravshanki,
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B,(a) = B,(a) UB,"(a)
bo‘ladi.
Ushbu
1—[(“1: iy Qg3 by, by, b)) =

= {(x1, X9, 0, X)) ER™ ay < xy < bj,a, <Xy < by, ..,y < Xy < by, }

to‘plam R™ fazoda parallelepiped deyiladi, bunda
ai, Ay, ..., Ay} by, by, ..., by, —haqgiqiy sonlar. [2], [3], [4]
NATIJA

Biror x° = (x2,x2, ..., x%) € R™ nugta hamda & > 0 son berilgan bo‘lsin.
1-ta’rif. Markazi x° nugtada, radiusi ¢ bo‘lgan R™ fazodagi shar x° € R™
nugtaning sferik atrofi deyiladi va U, (x°) kabi belgilanadi:
U.(x%) = {x € R™: p(x,x°) < &}.
2-ta’rif. Ushbu

1_[(51,62, vy O) = {(x1, x5, ..., x,,) € R™:
x) — 8, <x; <xV+6, x0 -8, <x, <x2+5,, ...
XY = Oy < Xy < X0+ 8}
parallelepiped x° nugtaning parallelepipedial atrofi deyiladi va Us, s, s (x°)

kabi belgilanadi, bunda 6, > 0,4, >0, ..., 65,, > 0.

R™ minkovskiy fazosidagi nugtaning bu atroflari orasidagi munosabatni
quyidagi lemma ifodalaydi. [5], [6], [7]

Lemma. x° € R™ nugtaning har ganday U, (x°) sferik atrofi olinganda ham har
doim x° nuqtaning shunday Us_ s, . s, (x°) parallelepipedial atrofi topiladiki, bunda

Us, 558, (%) © Ug(x®)
bo‘ladi.
MUHOKAMA
x% € R™ nugtaning sferik atrofi
U.(x%) = {x € R™: p(x,x°) < &}

- ¢ - - ¢ & - - -
berilgan bo‘lsin. Demak, £ > 0 son berilgan. Unga ko‘ra § < = tengsizlikni

ganoatlantiruvchi § sonni olib, x° nuqtaning ushbu
Us(x®) = Uss..s(x%) = {(x1, %2, ..., X)) € R™:
x) =8 <x; <xP+68, x)—85<x, <x0+56,...
e X0 =8 < xpy < x3 + 63
Parallelopipedial atrofini tuzamiz. Natijada x° nugtaning
Ue(x?) va Us(x°)
atroflarga ega bo‘lamiz.
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Aytaylik, Vx € Ug(x°) boIsin. U holda
| — x| <8, (k=12,..,m)

bo‘lib,
m-—1
z(xk—x,g)z—(xm—x,?l)2< =§5-Vm—2
k=1

XULOSA

Demak, p(x,x°) <& bo‘lib, x € U, (x°) bo‘ladi. Bundan Ug(x®) c U.(x?)
bo‘lishi kelib chigadi.

Minkovskiy fazosida Yevklid fazosi kabi nugtaning sferik va parallelopipedial
atroflari bir-biriga ichki joylasha olmaydi, fagat nugtaning parallelopipedial atrofi
uning sferik atrofiga ichki bo‘lib, tashqi bo‘Imaydi. [8], [9], [10].
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