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Pakmopuan

[IpousBeeHre TI€PBBIX HATYPATbHBIX YUCEJT
Ha3bIBAeTCS N-ghakmopuan u obo3Havdaercs n!; 1o
OIpeAeneHMIO:

Yro661 HaWiTH paKTOPHAJI YHCJIa, HEOOXOIHUMO
BBIYMC/IUTH MPOM3BEAEeHHE BCEX YHCel, B TPOMEXKYTKe
OT 1 10 337 /aHHOTO Yrca. O61rast popmysna BeITIISAIUT
TaKHUM 00pa3oM: n! = 1*2*...*n, rae n — mo000e 1ie10€
HeoTpUllaTebHOe Ynci0. PaKToOpHraa MPUHSITO

0003Ha4aTh BOCKJIMIIATE/IbHBIM 3HAKOM.



OcHOBHbIe CBOIMCTBa (PaKTOPUAIOB

* Olr="ie
*n! =n*(n-1)!;
n!"2>nn=>n!=>n.

Bropoe cBoticTBO pakTOpUaa HA3bIBAETCS
peKypcHuei, a caM GpaKTOpHUaI — JIeMEHTAPHOU
peKypcuBHOU pyHKIHel. PekypcuBHbIe

YHKITUU YaCTO MPUMEHSIOTCSI B TEOPUH a/ITOPUTMOB
Y B HAlIMCAHUM KOMIIbIOTEPHBIX IIPOT'PaMM,
MTOCKOJIBKY MHOTHE aJITOPUTMBI U QyHKITUU
IIPOrPAaMMUPOBAHUA UMEIOT PEKYPCUBHYIO CTPYKTYPY.



Popmyna Cmupaunza - Myagpa

Onpenenuth GpaKTOpHA OOTHIUIOTO YUCIA MOXKHO TI0
dopmyne CTUPIUHTA, KOTOPAs IaeT, OTHAKO,
npuOJIMHKeHHOEe PaBeHCTBO, HO C MaJIEHbKOM
norperHocTobio. [TomHast popmysia BRITJSIAUT CrieIyOIM
o6pasom: n! = (n/e) n*V(2*n*n)*(1 + 1/(12*n) + 1/(288*n"2)
i)

In (n!) = (n+1/2)*Inn-n + In V(2*n),

r7ie € — OCHOBaHHe HAaTypPaJIbHOTO ioTapudma, YUCIO0
Diinepa, YMCIeHHOe 3Ha4yeHUe KOTOPOTO MPUHSITO
npuOIN3UTETHHO PABHBIM 2,71828...; T — MaTeMaTU4YecKast
KOHCTAHTA, 3HAYeHHe KOTOPOH MPUHSITO PAaBHBIM 3,14.

[ITnpoko pacrpocTpaHeHO HCIIO/b30BaHHE POPMYIIBI
Crupnunra B Buge: n! = V(2*n*n)*(n/e) n.



ncetimc CmupauH

Zxcetimc Cmupaune (anen. James Stirling, mati 1692—5
dexabps 1770) — womaaHIckull Mamemamux.

Zxncetimc CmupauHe poduica 8 HecnokoliHoe epems. Yembipbm
6bL1 ceepeHym kopoaw Hxos I, on xuce Axoe VII [Llomaandckudi.
Lllomnandus 6vina npucoeduHera k Anenuu. Koeda Jxcetimcy 6
e20 omeu 6bL1 apecmMosaH Kak akobum (CmopoHHUK c8epeHymo
o6suHéH 8 cocydapcmeerHoll udmeHe. Cyd ezo onpasdan. Mame
npodoaxcanucs ewe doeoe 8pemsi.

O6pazosarue Cmupaune noayuun 8 Oxcgopde, 3amem, seposmig®, ¢ [1a3
[Tonyuums dunaom emy mewano mo, Ymo npu 3mom Hado 6bL10 HenpemeHHO
npuHecmu npucsey aHeaulickoltl kopoaiege; CmupauHe kKame2opuvecku 0mkasaics
denamsb amo. Tenepw yxce yepo3a apecma Hasucaa Had HUm camum. CmupauHe
ye3xncaem 8 Mmanuto, 2de scusém do 1722 2oda.

B Umanuu nauuHaemcs Hay4Has deameavHocmb Cmupaurnea. OH nybaukyem
pabomy «HvromoHoseckue kpugble mpemube20 nopadka», 2de

usyyaem anzebpauveckue Kpusble 3-U cmeneHu, yxce ucciedosaHHvle Horomorom.
CmupauHe 06Hapy#cun 4 HOBbIX MUNA 3MUX KPUBLIX, He 3AMEYEeHHbIX 8eIUKUM
anaaumukom. B amoti uce pabome dokasaH psd meopem, 8blCKA3AHHbIX
HuvromoHom 6e3 dokazamenbcmea, usy4aromcs Kpueas ckopeliwezo cnycka

U yenHas auHus, pewaemcs netibHuyesckan 3adavya 06 0 pmo2oHaIbHbIX
mpaekmopusax. CmupauHe 8bl1CHU, YUMo aneebpauieckas Kpusas n-20 nopsaoka
onpedensiemcs cgoumu n(n+3)/2 moukamu.
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Hay4Hasa gesaTe/1bHOCTD

1724: CtupnauHr npuesxaer B JIOHIOH, paboTaeT mpemnojaBaTesneM. BeméTr aKkTHUBHBbIE
MaTeMaTHu4ecKHre UCCaeJOBaHUsI.

1726: 110 pekoMeHaamu Hbpl0TOHA, TaHHOW UM He3aZoaro A0 cMepTH, CTUPIMHT U30paH
yseHoM KoposieBckoro o01iecTBa.

1730: ony0/IMKOBaH raaBHbId Tpya Ctupnaunra, «JIuddepeniuanbasie MeToas» (Methodus
Differentialis).

OTO OAVWH W3 TMEPBbIX COAEP)XaTeTbHbIX yYYeOHUKOB IO MaTeMaTUYeCKOMY AHaJIU3Y,
M3/1aralouiuii HIOMMMO OCHOB aHa/IM3a HeMaJio TUYHbIX OTKPBITUU Ctupnunra. Cpeau Tem
KHUTHU: OeCKOHEYHbIe PSObl, UX CYMMUPOBaHHE UM YCKOPEHUE CXOAMUMOCTH, TeOpHUs
WHTerpupoBaHUsl  (KBaJpaTypbl), WHTEPIOTMPOBAHME, CBOMCTBA TramMMa-(yHKIIMH,
ACUMIITOTUYeCKHe TmpencTaBieHusi. OpHO W3 Takux IPeJCTaB/leHUi, HeCKOJIbKO
npeoOpa3oBaHHoOe e MyaBpoM, M3BeCTHO ceityac Kak popmyna CTupvHTa.

HexkoTopsle getanu nccnesoBannii CTUP/IMHTa MOXKHO TTOYEPIIHYTh U3 €ro IePenucKy C Jie
Myaspowm, Jitiepom u Kpamepowm.

1733: elié OAWH Ba)kHbIN TPy CTUpIMHTA: «/IBeHaAIaTh MpeAIoKeHuit 0 purype 3eMan».

1735: CtupnuHr Bo3Bpainaetcs B lllomnanauio, Kyga TpUIIAIIEH YHPaBAATh TOPHOU

KOMITaHWEel. AIMUHUCTPATHBHAs pab0Ta XOPOILIO eMy ZAETCS U XOPOIIIO OT/IAYHMBAETCSI, HO
CBOOOZHOTO BpeMeHH MPAKTHUYeCKU HeT. EquHcTBeHHast onmy0/MKOBaHHasl ero pabora 3a
STOT MEePUO/, KacaeTcsi Mpo6ieM HIaXTHOM BeHTHU/IsIuK. Ha 3Toi JO/MKHOCTH OH OCTaBasICs
710 KOHIIA )KHU3HH.



AbGpaxam e MyaBp gx

Poguncs Bo PpaHiinu, B HEIBOPSTHCKOU CeMbe Bpaya- x
T'YTeHOTa; YaCTHIy de Tiepes cBoel paMuirel oH ,
n06aBuMII TT0 COOCTBEHHON MHULIMATHBE. B 11 1eT mocTymu
B [IpoTecTtanTCKyl0 akagemuio B Ceane, rae ycresn
MIPOYYMTHCS 4 TOZAQ, TTOC/IE YeTO aKaJeMusi OblIa
3ampelieHa Baactsamu (1682). MyaBp nmpogo/mKu
obpazoBanue B Comiope (2 roza). BeposiTHo, B 3TO Bpems
OH IT03HAaKOMMJICSA C TeOprer BEPOSITHOCTEU I10 TPyLaM
['ronrenca.

anee okomo roga MyaBp ciryiian eKiiuu mo Gusuke mu
matemaruke B [lapike (B Tom uncie y O3aHama), HO

B 1685 rogy /ltogoBuk XIV oduiiaibHO

oTMeHUT HaHTCKU 51UKT, BO30OHOBHUJIUCH TTIPUTECHEHUS
MPOTECTAHTOB, a caM MyaBp momasn B TIOPbMY.
[Tompo6HOCTH ero 3aK/IF04YeHMsI HEU3BECTHBI, HO TaK HJIH
WHa4de, OH BBIHY)XJIeH ObIJI TOKUHYTh POAMHY.



Hay4yHasa nesaTenbHOCTH

OTtkpsin (1707) dopmyny MyaBpa /it BO3BeZieHUST B CTETeHb (M N3B/I€YEHUSs
KOPHEeM) KOMITJIEKCHBIX YMCeJI, 3aJJaHHBIX B TPUTOHOMETPUIECKOI popme.

OH mepBbIi CTajI UCMOIb30BATh BO3BeIeHHEe B CTelleHb 0eCKOHEYHbIX PS/IOB.
MyaBp TaroKe YCTAaHOBHJI CBSI3b MEXAY PEKYPPEHTHBIMU
MOC/IeIOBAaTeTbHOCTSIMU Y PA3HOCTHBIMU YPaBHEHUAMU. BHEC BKJIa B TEOpUIO
pelileHrs] OAHOPOJHbBIX TMHEHHBIX PA3HOCTHBIX YPaBHEHUH C TTOCTOSTHHBIMHU
Ko3pduLIeHTaMU.

Emy u bx. CTUpAUHTY OPUHAAIEXXUAT ACUMIITOTUYECKOe MpeICTaB/IeHre
dakTopmana, Hocsiee Ha3BaHue Gpopmysibl CTUP/IMHTA.

[Tomumo aHanm3a, MyaBp BHEC 60BIION BK/IaZ, B TEOPHUIO BEPOSITHOCTEM.
Jlokaszan yacTHbIN ciiydau Teopemsbl Jlaniaca. [Iposén BeposTHOCTHOE
VCCJIeJOBAHME a3aPTHBIX UT'P U PAJA CTATUCTUYECKUX JAHHBIX 1O
HapogoHaceneHN0. Kpome HOpMasIbHOTO, OH UCIO/Ib30BaJ/I PABHOMEPHOE
pacnpezenerye. borbmHCTBO pe3ynbTaToB e MyaBpa ObLIH BCKOPE
NepeKpbIThI TPyZaMHu Jlamiaca; crerneHb BO3SMOXXHOTO BAUsIHUSA e MyaBpa Ha
Jlannaca HesicHa.






