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Annotatsiya: Biz bu maqolada Strling formulasining isbotini bir nechta usullarini
ko'rib chigamiz.Bunda bizga kerak bo’ladigan bir nechta formulalarni isbotini keltirib
chiqarish yo'li bilan isbotlaymiz.Frulleni integrali,Raabe integrali,Bernulli qatorlarini
ham ko'rib o‘tamiz.Shu maqsadda bir nechta qadamda biz bu formulaning isbotini
keltirib chiqarishimiz mumkin.Ayniqsa isbot davomida biz bitta narsani o'rganish
natijasida ko'pgina formulalarga duch keldik va ko'p narsani o'rganib ketishga sabab
bo'ladi.shu qadamlar bilan biz strling formulasini isbotini ko 'rib chigamiz.

[Ruscha] B amoii cmambe Mbl paccmMompum HeCKO/IbKO cnocob608 dokaszameibcmaa
¢popmyasl CmupauHea. JJokaxcem amo, 8bigedst d0KA3ames1bcmaeo HecCKoNbKux opmyd,
Komopble HamM noHadobsimcsi. Takace Mbl paccmompum uHmezpan Ppyaietu, uHmezpan
Paabe u psaod BepHyaau. 3a HECKO/bKO Wa208 Mbl MOXceM 00KA3amv 3my hopMmyy.
OcobeHHo 60 8pemsi doKA3ameaAbCcmea Mvl CMOJKHYAUCL CO MHO2UMU (HOPMYyAamu 8
pe3ysbmame u3yyeHust 00HOU 8ewju, U 3Mo 3acmas/siem HAc yYUmbsbcsi MHO2UM 8EUjaM.
C noMowbo 3Mmux wazo8 Mol MoxHceM ygudems 00Kazameabcmao opmyavl CmupauHeaa.
svllidem.

[inglizcha]ln this article, we will consider several methods of proving the Stirling
formula. We will prove it by deriving the proof of several formulas that we will need. We
will also consider the Frulleni integral, the Raabe integral, and the Bernoulli series. In a
few steps, we can prove this formula. Especially during the proof, we came across many
formulas as a result of learning one thing, and it causes us to learn many things. With
these steps, we can see the proof of Stirling's formula. we will go out.

Kalit so'zlar:Stirling formulasifrulleni integraliraabe integralibernulli
qatorikoshi formulasi,gauss integral logarifmik gamma
-[Ruscha]:@opmysa Cmupaunea, uHmeepan PpyaseHu, uHmezpaa Paabe, psid
bepnyanu, ¢opmysa Kowu, uHmezpan [laycca, nozapugmuyeckas 2amma 4Hucaax
UHTEerpaJibl raycc

-[Inglizcha]:Stirling's formula, Froulleni's integral, Raabe's integral,
Bernoulli's series, Cauchy's formula, Gauss's integral, logarithmic gamma

STIRLING FORMULASINI ISBOTLASH
Demak Strling formulasi ko' rinishi:n! = vV2rn xn™ x e ™ % (6,)) < ﬁ
Shuni isbot qilish talab qilingan bo’lsin.
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e—xa

LdinW (@) = [~ =

ikkala argumentda x uchun integral a ga nisbatan bir xil yaqinlashadi.
Biz a dan 1 gacha integrallab:
InW(a) = foo(a —De™ - M)d—x(a > 0)
0 l—e™ ~ x

0 eax_ex

)dx bu uzluksiz bo " 1gabi uchun x=0,anoldan katta da

(—,0) qilib almashtiramiz: InW (a) = |

—®© 1-—eX

—(a— 1)ex)% X =

—0,0 < ay < a < A< 4o damavjud:R(a) = f_ooo InW (a)da = f_OOO§ — ej: —(a—
1 dx .. .1 e X—e~ M gx 0 e%—e*dx
2)e*)— (1), Frulleni integrali:~Ina = Jy ——= I —— @ @)=
1 0 1 1, m, e?*
1) +2) = InW(a) — R(a) +;lna = . S oot dx
—fo L1 Lo ik deb belgitaymi
w(a) = _oo[ex 1> 2] .~ dx deb belgilaymiz.

InW(a)=Inv2r + (a — %) Ina —a+w(a)

Logarifmik gamma funksiyasi:

dinw(a) W\(a)_ o0 ﬂ _ e~ ax

da - w(a) _fo [ x 1—e‘x]dx
Frulleni integrali:
I(a) = fowwdx ab >0 (bularning isbotini o'quvchining o'ziga

qoldiramiz)
Raabe integrali:fanr1 InW (2) = Inv2r(lna — 1) isbhot: K = f01 InW(a)daa,1—

aga ko'ralnW(a) = InW(a+ 1) — lnaK = fol InWw(1 —a)da, 2K =

f01 InW (@) iInW (1 — a)da = f01 In—

1,1 .
——da = Int — = [ Insinxdx = Inw —
sinam w0

% J¢ Insinxdx, K = f01 InW (a)da = In\/2m,
W(a) =mW(a+1) — inW(a) = lna
K(a)=a(lna-1)+C a nolga intilganda C=K
R(a)=faa+1 InW (a)da == a(lna — 1) + Inv2m ga teng bo'ladi, isbotlandi
Demak bu formulalar isboti ko'rilgach InW(a)=Inv2r + (a — é)lna —a+
2 (0<6<1) Isbotlandi

2-USULDA STRLING FORMULASI ISBOTI)I=f_°°OO e " dx = Gauss integralidan

foydalanamiz.
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[e0)
n! = f x"e *dx - x = [nz]
0

- j (nz)"e ™ndz
0

oo oo

e—iwte—iwtdz — nn+1j en(lnz—z)dz

[00)
— nn+1f Zne—nzdz — nn+1f
0 0 0

endi bu funksiya uchun Teylor formulasini qo'llaymiz:
f(z)=Inz-z f(1)=-1
. 1 .
f@=--1f1=0
ff@=-% fM=-1 lz-z~-1+(-)(z-1)? n!=

1 n
0o —1-3(z—1)2 _ o _Z(z_1)2
nntl fo en(-1=3EZ=D% 4, — pyn+l, nfo e 2V g, 5

gauss integralidan n”“e‘"\/%n/ Znn(g)" ga teng bo’ladi.

Demak Strling formulasini isbotladik.
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