JINlabopaTtopHasa pabota Ne1

«MeToabl reHepauunm cny4yanHbiX BeIMYMH C NPOU3BOMbHLIM 3aKOHOM
pacnpegeneHus»

1. MeToa o6GpaTHbIX PYHKLUUN (MeToA HENMMHEMHOIo Npeobpa3oBaHuUA
obpaTtHoro yHKUUMN pacnpeaeneHuns)

DTOT METOJ] OCHOBAH Ha CIIETYIOIIEH TeOpEeMe TEOPUH BEPOSTHOCTEH: €CITH UMEETCS
CilydaiiHas BEJIMYMHA T) C INIOTHOCTBIO PACTIPEIETIEHUs BEPOATHOCTH W, (), To criyuaiinas

BeJIMYMHA &

" (1)
&= [w,(ndy

MMeeT paBHOMEPHBIHN 3aKOH pactipenenenus Ha uatepsane [0,1]. JleficTButenbHo, HallieM

BEPOSTHOCTh Pr{§ < x} =F, (x) , TJIe X - HEKOTOpOE JACUCTBUTENIbHOE YMCIo U3 uateppaia [0,1];
F. (x) - HHTETpabHast PYHKIUS paclpeaeNeHus CIIydaiHON BeTmuuHbl & . [l 9TOro 3aMeTuM,

YTO MHTErpaJl, CTOSIIUHI B paBoi yacTH (1) paBeH HHTETpaIbHON (DYHKIIUHU pacTpe/ieeHus
CIIy4aiiHOM BEJIUYUHBI 7]

: @)
w,(v)= [w, (»)dy

U B CHJIy TOTO, 4TO W, (y) > (0, sBIsieTCS BO3pacTarolie pyHkuel BepxHero mnpeaena y. Torma

CIpaBeAIMBa CIEIyIOLIas LIE0YKa PABEHCTB
F. (x) = Pr{§ < x} = Pr{Wn (r[) < x}: Pr{r[ < Wn’1 (x)}: W(Wn’1 (x)): X 3)

rje Wn’1 (x) - hynxuus oOGparHas HHTETPANbHON QyHKIMK pacnipenenenus W, ( y). Ecmu x<0, To
MOCKOJIBKY MHTETpall B paBoi yactu (1) He MOXKET OBITh OTPUIIATEIHHBIM, Pr{§ < x} =0.

Amnanoruuno, ecnu x>1, 1o Pr{§ < x} =1, T.K. 3HAaYCHHE ITOTO UHTETPaAIa HE MOXKET OBITH 0OJIBIIIE
enuHUIBl. Takum 00pazom

0,x<0 4)
Fg(x): x,0<x<1
Lx>1

Huddepenuupys (4), moaTydnM IUIOTHOCTH paclpe/ieNieHus Cy4aiiHON BeTMUUHBI &



0,x<0 (5)
fi(x)=1L0<x<1
0,x>1

CnenoBatenbHO, CllydaiiHast BeIMYMHA & MMEET paBHOMEPHOE pacHpesieieHNe B HHTEpBae

[0,1]. DTO HaeT BOZMOKHOCTb HPEUIOKUTDH CIAECAYIOIINNA aIrOPUTM IF'eHEpalluK CIIydaitHOM
BEJIMYMHBI C IPOU3BOJIBHBIM 3aKOHOM PACIIPEIEIECHHUS:
1-mmar. I'enepupyetcst ciaydaiinas BenuuuHa £ ¢ paBHOMEpHbIM B nHTepBaie [0,1] 3akoHoM

pacnpeneneHusl.
2-mar. Vckomas ciydaliHasi BEJIMUMHA 7] MOJIy4aeTcsl B Pe3yibTaTe CIeIyOIIHNX

BBIUMCIIEHUH

n=w,") (5)

rjae Wn’1 (x) - hynkuus oOGparHas HHTETPANbHON QyHKIMK pactipenenenus W, ( y).
[Tpumep 1. HeoO6xoauMoO MOTyYHTh CAydalHbIE YHCNA ), C INIOTHOCTBIO PACIPEIEICHUS

Ay

BepoATHOCTH W, ()= Ae™™, y >0 n unrerpansHoi Gpynkuueii Bepostaoctu W, (y) =1- e,

y=0.

Vi
CornacHo TeopeMme x; = A ‘[ e ?dy. Torma x, = W, (y)=1- e ™" . Haxoaum o6paTHyIo (QYHKIIHIO:
0

1
V= Y In(1-x,) . Yucno x, pacrnpeneneHo papHoMepHo Ha uHTepsane [0,1]. Torga u pazHoCTh

1
1—-x, pacnpenenena papHoMepHO. [I05TOMY BBIpaXKEHHE MOXKHO YIPOCTUTE: Y, = 7 Inx, .

[Tpumep 2. Heo6x0auMO NMOIYYUTh CAydaliHbIE YHCHA ), , PACHPEICICHHBIE IO 3aKOHY

Penes. ¥V Takoro ciay4aliHOTrO 4ucClla INIOTHOCTh PacIpeielIeHUs BEPOATHOCTH U UHTETpajibHas
(byHKIUS BEPOSTHOCTH UMEIOT COOTBETCTBEHHO BUJ

) y

Wy () Wy () =g, y20, W,()=1-e >, y20.

CnyuaiiHble 9ncIa y, MOXKHO IOJyYUTh ITYTEM CIEIYIOIIETO
peoOpa3oBaHms paBHOMEPHO pacrpesiesieHHbIX B nHTepBaie [0,1]
—p  CIIydalHBIX UHCeN X, ), = G\/— 2In(1-x,) = G\/— 2In(x;) .
0 y

Henocratku pacCMOTPEHHOTO METO/[a 3aKIIFOUAOTCS B TOM, YTO
® MHOTJA TPYAHO HAWTH 0OpaTHyo pyHKIHIO (He Oepercs uHTerpai B (1)),
e TpeOyeTcs JOCTaTOUYHBINA PacXo/l MAIIMHHOTO BPEMEHH.

2. MeToa KyCOYHOM annpoKcumMaLmm NIOTHOCTU pacnpeaeneHus
BeposiTHOCcTU ( MeToa BycneHko H. I.)

CyTb METOJja COCTOUT B 3aMEHE MJIOTHOCTH PACIPEACIICHHS BEPOSITHOCTU CTYIIEHYAaTON
¢bynkuueit — Habopom K mpsiMOYTrOJIbHUKOB, BIMCAHHBIX B HEE M UMEIOIIUX OJIMHAKOBHIE
IJIOLIA/IH.



[IpenBaputenbHO nIepe anmpoOKCUMaLMEN IIIOTHOCTh
pacrpeieeHus] BEpOATHOCTH MOJIBEPTAECTCS YCEUEHUIO
B XBOCTax Ha UHTepBaJe [a, b].

[Tnomaau K mpsMOYTrOJBHUKOB JIOJDKHBI OBITH
OJIMHAKOBBIMU U PABHBIMU l/ K . Beimenum

w(y)

MPSIMOYTOJIbBHUK C OCHOBaHHUEM [dj, dj+1], €TO MIIOLIa/1b

Afy1 1 (6)
[w, 0y = I

A

Ha ocHoBaHuu (6) nocae10BaTeNbHO BBIYUCISIOTCSA 3HAYCHUS | = A,y yees@) sy, seeeslye, =D,
HAYMHAas C TOYKU a U 3aKaHUYMBasi TOUKOH b.

AJNTOPUTM MOJICTMPOBAHUS 3aKIFOUAETCS B TOCIIEIOBATEIBHOCTH CIEAYIOMINX ICHCTBHIA:

1. T'enepupyercst paBHOMEPHO pactnpeaeneHHoe Ha unrepsaie [0,1] cinyuaiinoe aucno &, .

2. C HOMOIIBI0 3TOTo uKca onpenensiercs Homep k = K —1)&, +1[, rae }| - omeparop
OKpyTJeHus 10 Onvpkaiimero nenoro. Takum o0pa3oM, BeIIESIETCS UHTEpBAT [a,,q, ] .

3. T'enepupyercs cienyromee yncio &, , paBHOMEPHO pacnpeeneHHoe Ha uatepsaie [0,1].

4. Beruucisiercs ciay4ailHOe 4uclIo n=a, + (a 4, )52. UYucio n sBseTcs peanusanuci
CIy4alHOM BEJIMYMHBI 3aJAHHOTO 3aKOHA PACIPEICIICHHUS.

Meton ynoben miist Hebompimux K (1o 64).

JIOCTOMHCTBOM SIBJISIETCS] MAJIO€ YMCIIO OTIepaIlHii, HE 3aBHCAIIEE OT TOYHOCTH
anmpokcumMaruu (K), Tak Kak MacIITaOMpOBaHKE JIEJIAeTCs 3apaHee 0 MoaenupoBanus. K
HE/IOCTATKY OTHOCHUTCSI TO, YTO TOYHOCTH alpoOKCUMAIIMH HE OJMHAKOBA 110 BCEH 00IacTH
3ananus GyHKuuu [a,b] U 3aBUCUT OT BENMYMHBI INIOTHOCTH W, (V) . YeM Menbie w, (1) Ha

JAaHHOM I/IHTepBaJIe, TEM MCHBIIC TOYHOCTDh, TaK KaK OCHOBAHUEC BIIMCAHHOTI'O HpSIMOYFOJIBHI/IKa
0oJIbIIIE.

3. MeTop ot6opa HemaHa (MeToq O0TKa30B)

OTOT MCTO TAKKC IMPECAIOJIaracT yCCUCHUC IJIOTHOCTH BEPOATHOCTU CIIpaBa U CJICBA Ha
HCKOTOPOM HMHTCPBAJIC.

CryyaiiHas BeIMYMHA 1] XapaKTEPU3yeTCsl INIOTHOCTHIO PACIpeeNICHHs BEPOSITHOCTH W, (1),

KOTOpasi yceKaeTcss Ha MHTepBane [a,b].

3areM reHepupyroTCs IBa PABHOMEPHO PACIIPEICICHHBIX CIyJaiHbIX yucia: & u & U
, OCYIIECTBIISIETCS MTPOBEPKA, MOTMAAET JIU TOUKA
b W, ()

¢ koopauHatamu [a+(b-a)&, Wy maxr&r] TIOR

KPHUBYIO TUIOTHOCTH BeposTHOCTH. Ecin 310
TakK, TO 3alIOMUHAETCS TIEPBOE YHUCIIO &,
KOTOPOE M UCHOJB3YETCS [Tl BEIYUCIICHUS
ciy4aitHo# BennunHbl N=E&;. Kpurepuem
0TOOpa ABISETCS OUEBUIHOE HEPABEHCTBO:

Wr] max

2

Ty

S <w,(5) (7)



[Taps! cimydaliHBIX YHCEN, YAOBIETBOPSIOIINE STOMY YCIOBHIO, MOKHO paccCMaTpHUBATh Kak
KOOPJMHATHI CIIy4alfHbIX YHCEJ Ha INIOCKOCTH, PABHOMEPHO PACIIPEIEIEHHBIX BJI0JIb OCEH y 1
w, () . BeposTHOCTB TOTO, YTO Cily4aiiHas TOYKA Ha IIOCKOCTH, OMABILAs 0] KPUBYIO W, (1),

OKa)XeTCs B AJIEMEHTApHOMU N0JIOCE C OCHOBaHUEM [V, + Ay| paBHa, OUEBUAHO, IIOIIAN 3TOMI

TIOJIOCKL, T.€. W, (¥)Ay . DTO U €CThb yCI0BHE HEOOXOUMOE JUISL TOTO, YTOOBI Clly4aiiHas BEUYMHA

n=a+(b-a)&, umena 3a1aHHyIO TIOTHOCTE PACTIPENENEHHs BEpOITHOCTH W, (). Takum obpasom,

JITOPUTM TIOJTYYEHUS TOCIIEJ0BATEIbHOCTH CIIyJaifHbIX YHCel, 00IaJaronuX UCXOTHOM
IJIOTHOCTBEO, MOXKET OBITH CHOPMYIUPOBAH CIICTYIOIINM 00pa3oM:

1. I3 ncxo1HOM COBOKYITHOCTH paBHOMEPHO paclpe/iesieHHbIX Ha uHTepBaie [0,1] uncen
BBIOMpaeM mapsi &, &o.

2. Jlnst 9TUX YuCeN OCYILECTBISIETCS TpoBepka HepaBeHCTBa (7).

3. Ecnu HepaBeHCTBO (7) crpaBeUIMBO TO MEPEXONM K 11ary 4. B mpoTUBHOM ciydae K
mary 1.

4. Ecnu HEpaBEHCTBO BHITIOJHSAETCS, TO 0YE€PETHOE YUCIIO OTPEAETISETCS COTJIaCHO
CIIEYIOIIEMY COOTHOIICHHIO: N=a+(b-a)&;.

OmnwmcanHas BBIIIE TIPOIIeypa 0TOOpa CIIy4aiiHBIX YMCENl MOXKET MOTpeOoBaTh
CYIIECTBEHHOTO YHCJIa BEIYMCIIEHUH, B OCHOBHOM 3a CYET BBIYMCIICHUS MTPABON YaCTH HEPABEHCTBA

(4). Kpome Toro, He Bce mapa uucen &, & OyayT yIoBIETBOPATH (7) U, CIEJOBATEILHO, HEKOTOPast

9acTh 3TUX Map OyAeT oTOpolieHa. DTO MPUBOAMT K JOMOJHUTEIBHBIM 3aTpaTaM MAaITHHHOTO

BpEMEHM.

4. 3apaHuAa K nabopatopHoun paborte «MeToabl reHepauun criydamHbIX
BeJINYMH C NPOU3BOSIbHLIM 3aKOHOM pacnpeaerieHnusa»

Ne Pacnpenenenue IIOTHOCTB pacrpenencHus wp(y) [TapameTpsl
pacnpeneneHus
1. Xu-KBajapar ¢ n 1 EEPRETEI n=2
CTCIICHIMHU onl2 [(n/2) € WY
cBOOOTBI
2. Jlorapudmuuecku 1 (ln y— m)2 m=1
HOPMaJIbHOE ———CXpy 5 p0<y<x c=0,3
\2no?y? 20°
3. Xu-kBagpar c n 1 w212 () n=1
CTCIICHIMHU onl2 [(n/2) € WY
cB0OOTBI
4. Cumrncona 0,—0<y<a a=0
4y - +b b=2
(b~a) 2
40— +
(_yz)’ a+b <y<b
(b-a) 2
0,b<y<o
5. Xu-kBagpar c n 1 W22 () n=4
CTCIICHIMHU onl2 [(n/2) € WY
cB0OOTBI




6. Xu-pacnpeaencHue 1 nl 3212 n=1
C n CTCIICHAMU 2"/271 F(n/Z)y € ,0<y<00
cBOOOTBI
7. Xu-pacnpeaeneHue 1 et n=4
C n CTCIICHAMU 2"/2711—w(n/2)y € ? <y<OO
cB0OOTBI
8. lNamma- 1 agvIB g a=2
pacripesienieHue B T(a +1) y e i yse p=1
0. lNamma- 1 @y vIB g o=3
pacnpezeneHe B T (a +1) yrer s yse p=1
10. Hakaramu (m — ) m\' . m m=0,5
pacIpeielIeHue) —|— | ¥ exp{——2 y? },0 <y<o® o=1
I'm)\ o o
1. Hakaramu (m — ) m\" . m m=1
S (P " expl ——— O<y<ow =
pacmpeeneHue) T(m) o2 y P{ o y } y o=I
12. Hakaramu (m — ) m\" . m m=2
- | = " expl ——— O<y<ow =
pacmpeeneHue) T(m) o2 y P{ o y } y o=I
13. Komu 1 t y| <o t=1
ﬂt2+(y—m)2, m=1
14. Penes 2 =]
y y °
?exp{— Gz},0<y<oo
15. Penes-Paiica 2 2 m=1
v y +m my
o exp{— Py }IO(—ZJ,O<y<oo o=]
16. Makcsenna 7 32 2 =1
y y °
— ——expy— LO0<y<oo
\/; c’ p{ 20° } 4
17. Creronenra (- m+1 . m=2
pacnpezienieHue) ¢ I 7 y2) 2
M-CTENICHAMH (l + —] |y < o0
CcBO0OIBI A nmr(m] m
2
18. Creronenra (z- m+1 . m=4
pacnpezienieHue) ¢ r D) Y 2
M-CTENICHAMH (l + —] |y < o0
¢cBO0OIBI A nmr(m] m
2
19. Opianra k-ro A =2
nopsiika r(k+1) ye”,0<y<ow k=0
20. Opnanra k-ro A i A=2
nopsiKa F(k+l)y e ,0<y<OO k=1
21. Opnanra k-ro B i A=2
nopsaKa m ye ,0 <y<w k=3
22. B€ﬁ6YHHa co y‘kl exp{— cya },O <y<o o=1.5




-6-

23. Beﬁ6ynna co y‘kl exp{— cya },O <Y< o=
c=1
24. Beﬁ6ynna co y‘kl exp{— cya },O <y<o o=
c=1
25. Museca x {D cos } < v<n D=3
2n 1,(D) P S

B cooTBeTcTBHM C HOMEPOM BapuaHTa HEOOXOAUMO CT€HEPUPOBATH BBIOOPKY CITyJaitHBIX
YHCEJT C 33JAHHBIM 3aKOHOM PACIPEICIICHUS IBYMS U3 PACCMOTPEHHBIX TEOPETHYCCKUX
MeToJ10B. OTKa3 OT MCIOJIB30BAHMS METO1a 00paTHOM (PyHKIIMK HOKEH OBITh 000CHOBAH.

B xauectBe npumepa ucnonb3yite daitn LAB1.M, pazmeniennsiii B mamnke
JTabopaTopHble paboTbl no mogenuposaHuio PTC na Pabodem CTone. Pekomenayercs
CO3/1aTh KOMHUIO 3T0T0 (haiiina moj cBoum uMeHeM B kataiiore \MATLAB\WORK s

MOIM(UKAITIH TPOTPAMMBI B COOTBETCTBHH C 33/IaHUEM.

Ot4er no mabopaTopHO# paboTe JOKEH BKIIIOYATH:

1. Pe3ynbTaThl TEOPETUYECKOTO UCCIICOBAHMS 33/IaHHOM IJIOTHOCTH pacIpe/IeICHuUs
1 000CHOBaHHE BEIOOPA METOJIOB TEHEPAIIMH CITYIAHBIX YUCEIL.
2. JlucTuHT porpamMMbl B TpadUKH MOTYYEHHBIX PE3YIbTaTOB MOICITHUPOBAHUSI.

3. BriBo b1 IO paborTe.



