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Vpelpmo moment pamzddotne - to so abrane
vrednastr mahlpwneopemenfrvheX.hr so znooblke
za para tdehter pcx) .
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Statiotrha :Empiwdnrdohwageueyetnastnhpvnn-deh.twin mphomh znoorlnh parameter.

1£ vtvrdnegu pristine nubenema return meduaotr
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Poopedgo in variance para tdehtueboxdaj
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Opamba : Alguntnwshutenmiobioajmomtpolageomo.ir
programohhjetilnhmovadnrgeneorrapis-teuln.lv
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• Veodna euahamenmh generatorjer je 2-cosmorama

ma cdus-tewls.hr anitmetrhi . Vnriajo sleulu na
dntervulu [ O , ta - n] , Iyer je m = 232 of 264

TF IF
• Reduce stewla na [ 0, it patundubuuo s
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"gastro
"

genes rank stent , soj go mutmh

genenranhilevl lubber may
'

,
but jih

podpiru mantra sealnega podathornega hpa !
Glej ,

Sira
,
RMF

,
Str

.
604 .



Limearns hangmenow generatorji ( LC G)
( bwana hangmenca je problem iohanpe 2- c- It,
da uelfu a 2- = b ( mod m ) , Iyer a, be 2-
in ur C- IN . )
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2-gled : Generator ran 0 it HRC

2-in = (75 - Xi to) mod 1231 - a)
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kvutdnahlgoona stew la :
• hvutonahlprdna stemler or miti n stent

( ✗n , . . . . . , ✗m) , lw dim bag enahumerno
pahwjejo / itpulmju m - donenNanako pastor -
bulj enahanvrnr od nahlpwmh ñtewl .

•To now nahljwuasleula.pro pas pasebmhw
pronto pewdno ithruni muti steal - took
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( to je bootnenu ra mas ! )
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Prove nahfoona stealer :

Uporubitr se da -tudo prom nahljvonaskwlu .

Generatorji prank nuhlpvmh steal najpogastyeslow ja nooputovanyiwdroahhhmihrutpodor.aebathe venue, da se se> dogajapinahlprko !
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1£ primerjure zapure duh oooor tvonjo
2-aposedue bite bi :

bi = {
^ i tai > ta ; . ,

O
'

,
tzi ⇐ ti - n

Dobomo sehnna nahlprdnh biter :
01 0 11 0 10 10 11 0001,0 1 00 1 . . . . - . .
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S pvuexvanjem biter dubilmo paten nahlpwmaedu stew la , b- mph pupation tudo nabua .
( Gbj zgled ! )



Nahlpwnastewilaporuoddjena podnegh
neenah anaermh porutdelitvah .

2-mama gemeriratr ✗ , hi orpomtddjeurpreuahamernrparazddotwflxt.tl(o, e) . Iz teh steal
bi seduj who s palpiseem y= YH genesrub

nahljvdnastewla y.lu border

porai-ddjeuaprpaljubwdougrpomadditwg.ly) :

gly) > 0 in Jg G) dy =L
Dy

Metvda -2 inner#on humulutrune fanhcije :

Ohmmeter verjetnoitr 2-ahtevu :

dp = IfG) dx I =/ giddy /
=

gly) = ftp. ¥1
her
je fix) = I see ✗ c- [ 0, 1) , je 2-gornja euodba

enaha doferenwalw euodbi :

dig = gly)



Reiiterteenoobe D:
Y

✗ G) =) giddy = Fy G)
- oo kuwulutrvna pumtdckhena

fmhaju !
Od tod sleds

, da go transformoapi ,lweuahumernrpomi-ddotwpeohhavtahr.ba/-joEelrmo, je :
↳ leg 2-glede .

y G) = Fy
- "

(x)

T
To je invert humidortime
femhcije , tow rewpnwnavrednost !

kamentar :

Ee Minori feunhuije FyG) no aualrtidnriwomlyiv ,
poteen ititrebaueo ✗ ~ V10, a) nutvpa pwpudajoov
y puri demo t numen drum reimagine euaébe :

wG) = ✗ - Fy G) = O
F To isdemo !

Midler fuuhwp WH) pwideuwz-npr.brsehwjo!



2-gledo pomtdekter, pvpudajooohbumnlnthnh
funhaj in njihowh investor ( Devraye )



2-gbd : Itenahamernrparas-ddjemh.sk/-~UCoi)Ielomogenenrats nahfwnas-teulry.tw
so puredefence po ehopcnentnr pvnetdehtni :

g G)
= f- . e-TY : yelo.ae)

y

T-y.li/)--f1e-dY=-e-HY--i-e-H-- ×
U

O

e-
> Y
= 1- ✗

yG) =
-1- .lu/1-x)lgTojeeuahr

,
her

je ✗ euahr

= - f- tu ✗ pomtdeljeu bath-×)
(Paenostou Gena oblrka)
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2-ogled #2 : Genenrauje gaussouster pomtddjeinhstewl y s sinker T=L :

g ly)=¥= e-
¥

; y c- too, a)
y

Fly) =) :# e-¥dy ¥111 + Erf⇒ = ✗

- oo Verno od

todnjro
Inverter FG) me tmcauoanalottonrnnrknab , auto
lumber f-G) - ✗ =0 to dam + ~ V10, 1)
ltrodeiuouuv numenduo

.

Baljsa metvda ( Box - Muller) Gbj , circa, VF.
Metodasexunisa ma transformcryo v 2D in ddyo
pecej bulge , hat tgormja metvda .

4-Enebcuuo ×, , ×, ~
V10 , a) in turnover :

ya = cos 211--12

92 =FIsin 21T✗n

yn du yzotapomtddjeuagaunoos.hr V10 , 1)
Mi r



Metvdu £ zavrodaujem :

Generator 5-ethno stewla y , he so poratdelfena
po pvrutddvtnw fly) . •

✗ a

A - - - - - - - - - - - -
- . . . fogG)dy

luahaneermr

① / GG) = kanhalnafunhwja
""

÷.

lzbenmrfunhcijog.ly) tu v alibi let mad
pomi-dehtwjrfy.info dobro potnamo : tmanw

hnounñtr humnlnhnmr funhwjo G G) in mien
invert G-

'

G)
.

Melinda aura Ivo kosaka
.

1.) Maj pignahlpwnogeneorramrtooheevneumlyixl.tw'

soenahamerwpomtdelfeuepoporihwpodfunhwjog.ly)
.

2.) de go tooha tudo pod fly) joopejmemo ,
drogue joe torriani ! hourdonate y opxjébhtook too poratddfene per fly) .



1.)Toole enuhamernr porutdeljeue pod gcy) dubrow
Kebir du liberum ×

,
~ A. Ufo , e) . Hutu

poker bumbutiune fuuhwp duhrshmrpnpvdujwvy .
Resiimr euooho :

{ = Fly) otdrama : y = F-
'

(4)

Nato geneodrumrdmguhoordiwutn but ✗ ugly).U(0,1)
Toole ly, ✗ ) so euubeunerno

para+define
pudgly) .

2.) Tooka aprejmemu , de uelja Y L fcx) .

Limitw primer :

gly) go hauskmtua fmhajuzvrednastjo go :

g G) = { % i y c- Df -- [ a.b)
O

'

,
nicer ldefiwcojolwobnwje f)

b

Integral hantnduefuhuje : A =/ giddy =

go G- a)

a



kumulutrnnufunhwja in dahñitery :
GG) = [go dy = go ly - a) = { ~ A. Ual)
-

a

y = kg. + a
y je r Tem primero Tudo euahawernr

pvratddjen med la , b) .

Geueniruno be ✗ ~ go . Ulan) .
Ee
je por ly, ×)

velja ,
da
je ✗ < fly) , puttin y spy

'

memo,

druggie torrnemo !
Fovrnernr

✗ ^ dy -
gG)

② go
- \ .

.

tlahljvomr • •

-

genenrmnox . spyimmu

÷
I • • 's ?

,a ① tluhljudno generator y
kcunentvr : ldeja , hip ohntuzadiy , je tu , da na intervale
siiwnedypwydeleiopefetrhtoohenahvmjetma.fi

dp = fly) dy



Recept : Iza ruetodo "hot and win ")
1.) b-beremr go > fly) za Ty c- [a. b) .

2.) Po euuhamenwpamtdeh.tw Ula . b) Hire barney:
✓Euwmkntnr.

y = la - b) Ulan) +a

3.) Po enahamermpomtdeh.tw V10 , go) Airebano ×:

✗ = go Ufo, e)

4.) Oe p y L ftp.putemyspejmemo,
drogue gu torturer

5.) Panameno
.

Power : Hetvda je +do euastorna
, a zdopatoatnu .

He dekyi dobro , her a. b → too .



Dodabti.I-rebanje-stewl.ua euotshem tengu :
buhr itzrebutr torte

,
lw so

euahomernrporetdeljeuepomotmmjoe.tneuotshegukroga .

A.) Lahhv pus topamor por return mettle
"

but and miss
"
.

Geuenhcunv pore na hvodmtn.hr orbe euatdw

Krog in tautomer Foote , how teeny Kouga :
AY

I
'

☒
turn

7
,

- - spy'm
,

- n ✗i
1
,

'
✗

ix.
✗i = 2. Ufo , a) - 1

Yi
= 2 U lo , n) - n

Por (✗i , y;) obdrtwo , de ×? + Yi
'
c- 1



B.) hahha papas topamor Tudo drogue in
roouncuuv v palormh koordvuatah

.

AY

µ;Ids-plosohweuegainfembwnadngaboidha.tn
?

Hiyama it verjetnostnegn rodina :
dP

d¥ = Is = ¥, =⇒ = d¥÷q
Hodeuro euahanvrnr

para+debtor.

dP= 1 . dlr')d(¥)
--

To more btw pcscetdeljeur( per
euatshr pmcetdektm !

slehi-e.ua
,
we geuenlruwu per 41011)

r = TUT , 4 = 21TNz



IntegraWpi £ metrodu Monte Carlo

lzroounñtr Ieldmo dolmen integral :
b

I = f. fix> dx
1£ uerjetnasto in statistic uponbihar nasledw.
tnh : lmejmv uahlpwnr spemenljvhr ✗ ,
ko je para +defence po a-uetnw pomtdektmr pH.
2-anwma waspwoahoranavoeduastn-bmnefunhwpg.CH. Velja :

Glejddoverjetswib .E[g(✗)]-=Jg(⇒ p↳)d×← Tam smrtvvpdfab.
Dp

Ee reoemo
,
da

go plx) euahcunerma pooutdehter
ma intervale [ a , b) :

pG)
= Ula , b) =⇐ i a ← ✗ c- b

④
0 ;

war
,

paten mega :



b

E [ guy] =¥{ glx) dx
Eerie nonna

,
da p g (X) = fcx) , paten :

E[ f- (X)] =⇐f fCD dx =Ibab- a
ozioama :

I = (b- a) . Elf(X)]
-

Tego ne +mama itroonnatv , 2-mamapa
vomit

v own statisticme unalike
, tigersmrpuoahwanovrednastopuneng.ruhe oprahnhwrebo 2- utardmhm

poopedgem:amtÑ✗ f poupeoje .

I ÷ I = (b- a) .tn?E:flxi) ,
•

@

hjer so ✗i mahlprhe wreduastri , itzoebune
ohladuo 2- euahauurncr paratddotnyo Ula ,b)



bajsmo stein daseglo ? Problem mommya
integral omer pxuedlona stabshow problem
n-nednateujaprroahovanevrcdnastr-ELf.CH] ,
hw for oprahdrummer a- uxuomhm parpedjum I.

• Oona F- je nepwshousha :

E[I ] = Eflb - a)¥ I.fi#--lb-a)f,-.N.ElflD]
= (b- a) . E [fcx)] ,← Gbsj matey

.

f.G) -÷adx
• Vonanoa I pa go :

Vor [ IT =lb-LY-E.it/orlflxiD/--lb-:5-.VoffHD--lb-ua5-.fffCx)-Elfl dx

u TF Theater .
• Vtordnu variance go pattern :

sÉ = ¥-6 - a) ' =t.mg#yf?Eflxij-.E.F)sE--lb-nI-.lF-f' )



Od tod dabimo uomo integrala -2 nap
ater

I = É ± BE
b

ffu-sdt-l-b-a.f-t-lb-n.ro?--.lF-f-X1vNupahapudaskooenam !
-1 To

pamenr , da de Feldner
stabshour nap

ater

prepcilantro , reborn
4✗

mop name
!

To go vekhust nude dameue D , lie je r ID dalpka •
V veo dohnentrjah ape D

tannery
'

amas

plaidname S , vulumr V , - . . . • V splainam zapiiun :

{ fdv = v. f- ±¥M=ñ
in

popup
povulumnw .# ④

Ta formula je amore meh M. c. metal .



2-gbd : I 2-roounaj poisoner bogus perineum
a- 1 + metvdo Monte Carlo

.

Y ^

- S☐=a
?"

÷ :
so

ii. ! . spyehhdogodhwjem.
i. ÷,meh dogodkwpm

>
✗

Poiana Kroger itwdincuno :

semilunar ma
so =Jtids = integral po =/flay)dS

so
poison s☐

g.
☐ )

Fiuhwpe flay) pure , aloomrznnfrajhroga, alone .

flay)=µ ; ( ✗ - E) + ( y
- E)
'

⇐ (g)
'

0 ; nicer



b- beano 2-retour para tdckterv 2D play) , W

je euuhcunerna por porism bvadmtu s

parishioner S ☐
= a?

play) = { at i 0£ ✗i ⇐ a

0 ; nicer .

Poteen ohlvduu 2- labbe zapbremo :

ffu-idds-f.%f6-idds-ai.LI?..f?n#i.yi-=a$Mns
☐

=fl✗i)={ 9 Rutmerjeopejetrh ✓
us . nah dogodhor .

F-- 1- É÷ÑHi) = my =p

ri-a4.LI -F) = a:(I - mn÷)=
= a

"
p ( 1 - p) To go mupuhawww.he-jparutclelitveikarwpwoahovamo.odtvddobdmu

: e =a?[PT



Opumbe :
- problem se da purest ma roomaye bantante
IT

.

So = 1T¥ = .ci . % I a"Ñ|: i. 4
Dobimo :

IT =4.mn-t-4.EE
M-F

- problem se da mastorna midrib ma

scrimmaged valumna tangle : ai→a3_ .

- Relationa napahu :

EFE ^

F-

€p
=FFFp

n Relationa nopala bar

majmaytia , Ko p
→ 1-

,ploda se
,
do youtordnw

pastoroimbdjpodabenvalamnutdeoa.lu
s Yu obroonoransr

!



2- gled #2 : lzroomaj uatrfnustnw moment
ddsha 2- maser in = 1 In palmeram
D= % in a =L .

to obnrr refer :
E

Vem

÷→ydt=
ridm = Nimrods

= r
'

ftp.21T/rdr--Mrz-.2Ndrj=fd3-idM-.f.Tr3dr--2Y.-.RI---MII =1±
Metrda Monte Carlo : Postopamr analogue , but pm

rooeuaupi purine linga .

f-,F£rÉÑÉ - flay)dxdy
so ÷ s☐ Tah tapes To jd meh father

febclj
ugoden ! 4

g-- ¥ . 1- É FEE . flxiin. ) ±¥ . }
i = I

t
Gloom
trend



Ocendmo dos roomanja 2- metvdr Me .

Napaha , lw go nordvnw p
: E =¥

Vehhustvtarca otiramañkwlv Erebuni otiruma
horahor roiunalnrha

, za danger *brane nutndnaihi
E ( npr . 10-9) je patens euaha :

=/ ~ nooo ) t.nu trio no
snow parable)

Gas rooenaya Tmc =
"pitt = 0¥ .pe .
=

Kahin roti door v pwmerforws doorhvudmturmh formed Ta ?

Ta v m = by ④
← dthnentija preston/integral. !

T
aikwlrrodinshih
← Velo hast haruka

.

operowj E.
g.
:

ID : iiiiH-*"iiiii_ ⇒ a- E- • In
d
d

2D :

d oooo u ⇒ u --1¥ a :-.
h



Nupuhao bvodmtornn formule roma segundo but

e = 6th "÷Lu =p .

T
Red hvodmtvme

feumle .
Trope +ma :b =L
Simpson : k = 4 .

Glede ma red murmur to danger rteljeue
natanonostr pnlogoditv horah :

h =/⇒÷
[as roiunanja je poteen euah :

To =3 - (5)
- £

Primerforce metal :

v. ¥
✗ E÷- = edu -2¥÷= y(÷j%



Ker
je E at rufa :

• de go In > 2 , puttin Tmc < Ta .

• de p dy < 2 , patens Tmc > TQ
.

2-a problem u roo ddnewarfah ( d > 6)
metvdu Monte Carlo pasture superiornanotube ,
hlrjia od levodruturmh formal, uoohfob

nomdetnipooasndkannergeuw.tn#).Npr:PoimujovuTmpetne mettle in mettle M.c.pro
roiunouyu integrate v AD 2- notoriously 10-9

.

D= 1
,

k= 2 & -2
E = 10-9 Tmc = Tq - (10-9) = 3.10

'>

Ta

To se ve opluoa .

Primerfam Tnepetne metre in M.c. pnnrkuagu
vuleuunu 413 hrogle . 2- nutouduslju 10-9

.

D= 4M.c.pk=L Tmc -- Ta . 40-95 = Ta
. laije6=10-9 spsocpceowratr !



Pnedmostno vtoroenje Lang . Importance sampling)
taneoimatoñdomo integral funhwgo fG) , hi
se ddujeopnminjn lena iuajhnun dela
definerwjdrgu obmooja , drooped pase opening 'ale pwari .

+ ^ Tartini:
by

'

e openingy.

"Pr . : Cauchywe fake .

E.
. .! ??;÷×

:

C X

te La is] vturodruv euahcunernr
, puttin bonus

pemalahmt utoroilo ma obmwju, hier se funhupi
opening'a an tnatuo propene h integrate . Pasledrdur
dabimo 2- metvdr M.c. netanesljivrvoeduast.
Tetovo rsinvo s pndnustnrwu vtordeujeui :

b b

I = JfG) dx = 4- a) fix) . ulx) dx
-

T euahumemu
a To smoprwedli

"

porui-dehtlr.nu
ceceufenuyo

pvrametwr para+delta .



b

I = µ÷÷gf↳ul×)d× : !- ¥-1b-a) fix:)it ✗i smrntvoilv
Nada cecena poenahamermw
na humdrum poratddotru !vovrcu !

ldeja peduastnegu noardeuja joke , da ulx) tamuytanr
s pumtdulvtwpi WH) , tu je bug palabra
fix .

Serveda mom ueljati :
G) 2 O ta Tt e Dw in §wwHdx =L .

2-apiiemo: s ± YG)

I =/ fc⇒d✗ -

- f.tw#.wcx)d?i
a

b

= f. gcdwci-dx-in-Ega-it-1-n-E.tw??-.,i--n)a
L

Tu so sedaj ✗i poratdefuw
per ponetdelrtw wcx) . 6km

dabdurnesivtororteun
, Geir

jib patoebujuuo.

tableau : gC✗)=fw¥⇒ < •



✗neuroma) variance integrity :

SÉ = IF - F) =L.LI?E.gHi5-fh--?I:gcxiHDaxpukutatir
,
da variance teen

may
'sa teen body :

jef w4) pudubmee f¥← To je para webcast
integrator , huge war

-2¥euro variance , mate pa me potnounr
!

2- www.jokrmetvdriuupambo
Lagrange-ga multiplehatarja
dulodhurtah wld

,
da go

reunionon nwnwruednu .

Glej Sima , RMF .
V lomntw wld = t¥ : guy = tg¥I

SE =1µµ?¥I' - É,I))=Ei¥- I' ] =I
=E IE

ie W potato I in bi Enbulo dogodhe per wlx) ,
lw ima euaho cobbler but fat , biM.c.in/-ecpoajuduluvorraucee0

.



Opamba : Obouteh
,
da variance pada , howG)→ fG)lI,

pro nrrunauju plusone , hjerp bila
variance mod v primera , dojo biter

obmodjeñrbawjadogodkoreuakr powwow
loha ( p -

- 1)
.



Napatho za Hulagu #3 :

1.) Elopsa : a =
" Vehhu palas

"

^

b =
" Mala palas "

b

>
0 a

\ Enodba elope :
(E)
'

+ = 1

PlusNona : S = I.a -5

2.) Elo poured :

b

a

c

l Enodba elopocwda :
(E)
'
+ (E)

'

+ (E)
'
= 1

Vatanen :
✓ = Egltabc


