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Matematika fani o ‘gituvchisi

Annotatsiya: Ishda ma’lum davrda uzluksiz tarmogqlanish jarayonidan
boshlangan tarmoglanish jarayon uchun limit teorema isbotlangan.

Tayanch so’zlar: Tarmoglanish jarayon, tasodifiy sondan boshlanadigan
jarayon, hosil giluvchi funksiya, xarakteristik funksiya, ommaviy xizmat nazariyasi,
demografik jarayon, energiya miqdori.

Tarmoqlanish jarayoni uchun refarativ xarakterdagi ma’lumotlar [1] da
keltirilgan.

Robbins ishida [2] yoritilgan masalani uzluksiz tarmoglanish jarayoniga
ko’chiramiz. Bu masala diskret tarmoqlanish jarayoni uchun [3] da ko’rilgan.

u; bilan t vagtdagi uzluksiz tarmoglanish jarayonini belgilaymiz va p; uchun
quyidagi shartlarni Kiritamiz.

P, (At) bilan bitta zarracha At vaqt ichida k ta zarrachaga aylanish ehtimolligi,

P, (At P.(At) —1
R

Pk= lim
At—0

z P.=0, f(s)= Z PSSk a=f(1), f'(1)=h,
k=0 k=0

F(t,s) = MSH = )" P(u, =K%, 151 < 1,1, i =T %,
k=0

va x; uzluksiz tarmorlanish jarayonlar bog’ligsiz, ugi) I bo’yicha bog’ligsiz va
U bilan bir xil tagsimlangan jarayon bo’lsa quyidagi yig’indini garaymiz:

1 2 3
Zo, ()=t 4+ 4, P(=0)=0
X uchun quyidagi talablarni kiritamiz:

o q(AD) -1
qr = lim AL ,kil,ql—AllmT,kZqu—O,

t—0
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bu yerda qi(At) bitta zarrachani At vaqt ichida k ta zarrachada aylanish
ehtimolligi, hosil giluvchi funksiyalarni kiritamiz:

Hi(s) = Ms™,N(s) = ) qs®, ay = N'(D), by = N"(D).
k=0

M SZtx(He) — z P(x, = k)F¥(t,s) = H,(F(t,s))
k=1

ligiga ishonch hosil gilish mumkin. Oxirgi ifodani s bo’yicha 1- va 2-tartibli
hosilalarini hisoblab topamiz.
Mty y =(H(F (& 5)))s=1 =(F'(t,5))'s_ e,

(MSZexeBOY Ly =(H (F (£, $))) 5= ((F' (£, ))5=1)3 (H (F (£, 9))s1 - (F"'(6,5))s=1
Natijada faktorial momentlar

MZF;I) — eatealt
"t

b b
MZy o, () (Ze () — 1) = ae‘“(e“t —1)e%t + a—iealt(ealt —1) - 2%

Endi quyidagi normallashtirilgan va markazlashgan jarayonni garaymiz:

1 2 3
M£)+u£)+ﬂt(:)+“.+”t(:xt)

O

i MZt,xt (.ut) \/k_

t

N tx; (ue) =

b1 a

— e®1ttat yyqoridagi shartlarda quyidagi teorema
1

bu yerda k;= 1+
o’rinli:
Teorema. Agar a; >0, a< 0, bb; < 4o, t - o0 da x, e%! atrofidagi
giymatlarni gabul gilsa, u holda
lim P(n ¢, (1) < x) = @ (%),

2

I
buyerda @ (x)—mf_ooe 2 du
Teoremani isbotlash uchun quyidagi lemmani isbotlaymiz:
Lemma.Teorema shartlari bajarilsa, n ., (1) ning xarakteristik funksiyasi
|s| < T,TeR da

SZ
lim Y, (s) =e 2
t > oo
o’rinli
Lemma isboti. Ma’lumki,

_ie%edts [k, k

- 2 is\ k¢
b= Y P=ke VT - F(t,e : ) _
t kz=1 t
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k

> i(x—e®t)edts [ke [ —ise® [k, is\/ke
= Z P(x, = k)e ot e 9 Fle o (2)
k=1

Qo’shimcha xarakteristik funksiyasini kiritamiz:

B ® i(k—e®t)eds [k, —ise® Jky  isJke ase
B =) Pla=ke @ (¢ % Fe w )™ (3)
k=1

(2) Ba (3) nan

B * i(k—e%1t)ets [k,
() = F©] = ) PG = k)
k=1

e Ot

aqt
—ise® [ky is\ke —ise® [k; is\ke )
(e 9t F(te ot Y—|e o Fle o =
=) PG = B)ID@®1ID,(0)] &
k=1
[3] ga asosan t— oodﬁ D, (t) =0 (D,,) Ba|D; (t)|—0 demak (4) dan
Ye(S) - Pe(s) — 0. ®)
Ikkinchi tomondan Teylor gatoriga yoyib,
—ise®t [kt is\[kt et . at %
[e o F(te o) = [1 _ Lotk stk +o0(e®™)(1 +
Ot ZO't
, , ( ) eait , et
ise® F''(t1 K '
Ve — o(e“t))] = <1 — A FE D - e“%) =
_S? K¢ . §2
=e T (F'(t,1) - e2)* 40 (e®)=eTz (I+0(e™) ()
x, ni  e™t atrofida yig’ilganini hisobga olsak, t > coda
i(k—ealt)sJk_t
Yrei P(xy = k)e ¢ - 1 (7)
bo’ladi. (4) - (7) lar yig’ilsa
t2
tlim Ye(s) =e 2 (8)
kelib chigadi.
Demak (5), (8) dan lemma isbotlandi.
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Teoremani isboti lemmadan kelib chigadi. Bu teorema ommaviy Xxizmat
nazariyasida, demografik jarayonda, kimyo, biologiya va boshga jarayonlarda muhim
ro’l o’ynaydi.
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