G
O‘P{‘Qv\ Ww e U\JCW?{ “Zéb én{f‘Jfah"_. ever
}ﬂpm;“{(‘_ &Q Sem ¢ - ?“yr{:*yz.z"{c‘ co.b'wf ar.“wé.,HOw
Qo We QPM wL(_L { l“(\’?

EXOUM IQ', M_X
ST OLLRY
o
One way is to %Mpl/ '(Sv\uw)w.‘}&_ Ou{'
Some (a.rﬁe_ Number A ¢

A - X 2 2
gm/ L% Q;g ¢ Ccos'X x
©
TL,‘; FroQuées an evrrov ! )

F-Q = ge'xcoszxzﬁx < gg'xﬂx =@dﬁ
A A

Whicl i ex/scmen%za/ small!

Ou Eor Ifujnq,'hel ) -H\FS 'S njf LLSMQ,//), true..

Tn generel IT=Q = gquQCQX



‘ SR— R
/‘C .@éx) Tx Tt [c,.ur.g,&.&. £ heu

N N R
g X X = —Z—-A

. mcply -2
| Lu.s *por A’ /0 y error (S s{’I// O(/o ).(

A, be{‘éer‘ wa/ s to ér&nsﬁfwm‘fiez
.Zméea rol L/ Mopp mj +he ,ﬁQawa.Z'h...

Let X= P(t)

.JZ-F we pick P =-=lnt o T‘é‘f
we pap the Bopam [0,%] onto [o1]

| £.4. A xz=-lnt
b ; 9t
f/mén : (@(X)Qx» = - S-F (- /uf) ‘E"

l

| {)
b g‘vp ("Iu '6>-%t



This Con werk very well :

- X
[ Ly T Ll
w_x | Int Qt_ | . ‘
ge &x=<€ ;"EQ{D"O

0
:O*( I‘CL‘HM.‘,V' Feof‘ly £

|
TR IR PEY
p0 |

I e L
g |45 7~£X = g“ (?n‘b‘)z b Qt

Jd o

\J\)L.fCL l\QS an bq't‘f’jrk’p/g g;‘”j-‘-l—[‘ifr"é/ dﬂf'
'&Ltﬁ 01'?3&3’2 ! fn @HEY&’/ ‘I(;L.rf cho(“c'e
Qp W_A/J/OL‘YIJ fQE‘PewiS O T{AE Conction -
Y O wWomt '{Zo CL 605E- QA M-m/ﬂ/f“ﬂj 'fLa,‘f‘

¢ aptures the as Lotic bel avior
o 'O“Hte -ﬁwc{hminf

\{uw Can also Ccm}oh«e MQ/O/ﬁhﬂj wE{L
'bruw\c ation: VHA}O ‘f[é D’?{P\ywthg S0
that ot /s Qx,owfﬂfc"ft///v small S '/«')

OLMQ U\en trun cate /+.



199
Se Car we have Jusf oo ézeoQ a-t
ent -~ rQw €nsi\ml f&(aﬁ/u‘;a/eﬂ @ngw)
we neeﬁ ‘o Zn%fjfa{e over Z o
More &Ms&nsfm@s; €.9.

T = Sg £ (x)y)&/}
D
Say, colewlale +lie [(0F s a_Loig
loy (\’J{Ejfafti‘v\lj’ f/«.»e Pﬂf’SSqu over {Ae

A ‘rwj %u,(‘pqre.ﬁ

We can write the ﬁfﬁobﬂ,f 2-D
?uaﬁra{mfg ruale as:

/) | —
=5 Wi f i, yo) R,
(:

TAK‘S \[‘OY”MLL[& (< O\C ,oa//mw;(/ aOgVP&
R Rn =0 Lor Ony bivariate

_ olyno'wltta‘,f)\p Qé'_\cjrrea L_w{' Non-1€/o

for SHwe fo{/nom;a/ oY oeeyree Q*'

What s a szomzq)fe Pol),naw:;@(?



200
T4 is a [ovwear combatiom of termc

Kft 7

g’

For mamp/e/ the most jwemf Pb/)/nom;q[
DIC L}var‘m‘(e chgme 2 &<

wLBVE’( Pt g < Q

Q,xz-rkyz‘*ny + A x + ey +f=0

There are G /aa,mwte{ws) thus 4o
integrate this exactly we reguire ot
least Z nokes:

T=w £,y)+0 € U y,)

FH ec«.cl» Vloer we /\a.ve ;’_ Cl&QA‘us'l‘fuL/&
/Ddfamtf«ers X y Yoo ank) bOL’

T he ,orojo[ew (€ %AQ% Ethe [ocatios
A dd wé{?L{‘s are che/aeerwb&ﬂ the

K vwia v S’Ata/oe, !

C%plct\m»tm maQe /0ca,€§a~ns* Q,V& W&zzflvfs
have | een Q vi.ueQ 100{' rectanj{e; ca\rclocj
oN ‘Eft( a,nj és.



w\«oi Ao\ff@ﬂs \Cw More Cowylséy_ S[m’pé:?
//Aere are o nwmfner a{\ eLoc‘ceS .

D Maf cmfo o FFM/G’/& ngqm Via. a

(’/Lauagez @10 vay*;dafes.f For e/(cawf/f.)

| S'E‘Mf)‘t .sire%chf, Ma,os an e/'/;;ose,

onto o civele | anf polar conrls.
1< o map of o circle omto a
FtC{"analé,! CDM/O,M VQYE&L{EQ/ {Afoujl.

o Qa %eclanf?u.e .64,-//@40 G-M?ngtta/

- IMmapping. proufc:@es Muy wseful

MQPfNﬁS.

2) BMQ(C f‘«t’, aQa»/%m ap mx‘gjm{r‘cm /7450
oL UN (0 010 S ?‘M/O/er S (U&IOPS f)[,‘/ooss}é/e_,

5&&mp[§'~ vac{qm‘?e_ |

/
[ -
,f 7 D/K/ €Qv‘1?cc\rclg
g r: ;

S soniievcle

%b‘we, 'pof' t A e D'efejr‘a( on QQ,CL &p
these byrts Sepq,m.ée[;,



'3) ﬁlo)oroxmq‘re —Um Qowa,m woth a

Union ap’&r‘aqwjtw éfo{,[\er SZ\Q/C?S:

&

orror &we {0 affrbxh”?tré?m,

The erryr ge{s Smaller a5 {he 4vian los
ave swaller ({iner Q.’iscmfizm(m{

d) Tubed the Bomasy in o cectang o
5 gl oJcLuaw QL\Q,O& anﬁle% -P(xly):o
OM%S},QE Hu&- &MQM‘ TL: ES LS Very
%hmplf’/ to Qo, Eud’ IPQzﬁﬁ 'éo o
@Escm{hau[{y 7 \[)_Cigy) — aud | ouce

Jco 2anra{uve eyvrovsS
A

S ﬁ@»’l@Walj M 4 fz\ﬂg I %Aa.éesi"’.
opf rboch — o F you can Lo [+ As
a\ways) +loere '§ a,ffazﬁéofrbe‘iwwm
Z-(:\\P, @%mc LLHy I n 52‘&&%1\? tL\Q}A/\Oé[E’m
up (e,g. G. cewq,o(ex Mgofz‘nj> _a.nQ the
O bunt Dp OoMper@r W dr k. Péﬂthﬁa

(e.q. | Dealing with Qiscontmuties),



”% a

(ovr
. V¥
CoM !
s Ma,:j;dar panel
L an e
| & M

We
W o <
___L,S,L“_éo Sbl\/

> Sl VE

b P
i g@ x, ) Rk



Thus:
R b
T - 2:_ W [ [g, RS E ey y) +RJ+$R,Q/

L=

n M n b
= i_ Z W Fd ﬁ(xt‘)\/\{)q—zwt-@z —f—gk}g/
'b':’\j::' (s Cu
W
R (tote]
eyyov

7’/\«‘5 X Ou/or‘oﬁucf \()wmwlai
Qesem{}q”/ W e e,unJquie ‘Hle (7 f{fra’ over
ene variable Eost and Lhen over tle
6“:‘&‘&/‘. rl g\M CU’L/ /‘nggnemjj Qfmfom{a

I\C f‘\e tuwo owt-:th.' u}% ay-e (91[‘
Q@ﬂreg &l = 2 =] ) *z,:'ZM‘_; (e’jy)
wWe use (Fawussian ?uaﬁraﬁkuye) ‘Huem 'Hte,
Pw‘ocQuct mle w[” Lﬁ, ean‘: ‘POY‘
]%['7” oA E‘QES o-f 'Hté 1[:;\,;44:

Xfyfi ﬁ.<<Q,>Q§oQL

‘T’he PFMQDLC{T’ w,\e, ;‘Q Q,acQ¢;+ Co{a.
h‘\\fﬁf'ia‘\e f"alyﬂd‘iﬂ/[(a,( 0'{\ &ejféﬁ M‘S’)(.ﬁf)‘Q)



but 4 w‘i/) be @XJECZL €or Some
gpolynmiels 9{7 Q\er‘e& Q, -'I-Q-L,

\A)l\;,& tL.Z_S “:7’061 ,9\£ fv‘oguc{' r’u’,& e
gymple 4 co ¢) Tt may pot be {he
bes cka?ce» A SXZ Fron.wC'l' ru,{p_
s E‘nﬂ (Faussan um‘aoraiw/&, LS
| op \ol\fof fa.*@, Qegwr‘e‘é» 5] wIH\ 7 JoaDPS,

:T!AC‘F& exists = le o*\mﬁe ree_
obles | T4y Lol

ket eml/ N odes .

fof wt:.r‘tlk bfy hnj to _ofa{a-m Z{';
sw evey ¢

IMQP/OLH’JH.S‘

The most e ffective *é‘e(lmr'fue_‘ for Qap@

Mu(ft'ﬁb"" ?Maﬁfcfé%fe_. ./S M aLring.
Uw.a,/{y Wé uua:.ﬂf' Lo Alap O..fumntf/:/: j

_ :o‘ﬂfe o {'P..c.'t’om\?[&. TL:‘S May c._Qo
,s‘ﬁmnge, ’ét\h’lﬂg_

lgmwtf?le.: Mapf a ft%an.j[e, o\n‘l’o a
wec+¢Lnjlv.:



X

/

We con mapthis ovto o rec%anjlcz
w2 X , V= 2%

So that!

| ~ X | ~1
T = g g\m")ﬂ@yg‘ :fﬁj(u)“v)“‘g‘*‘QV

o ~o

Note that Byx is transtormed
to (/QCQ&(Q\/ !,

TLIS Sor't or%f&mS’F\WMQ{-fchz; wr&y VJO'tL
Le &Q%N“QL(Q.) foeceuse 1 w;// /q:c&_
7,%& fuazgm-fwe WocOBS omeuewo/ ‘v
%Le c}r-‘zgc\nql Space

s 4 s * j
6 o ° -——"’—*’)/ ¢ x
..° J 4:‘.}




207
»‘rl/tus {L(, funﬂéah? Ma/ b& u%@

1 Some 3;@5 ax jueream/a
n GHLEN )/ow {Lgu ‘t&ke_

Lanl Lhe goatm,/ be havior of 4he Q»cﬁaﬁ

.m‘fo GLCCau.uf LOLeﬂ Qecwomj O~7 4

M Dl.f,a(y,)jg

:AS Qn A,/‘ferna.{::ue bue cOu.[cQ La.ue_»

____M -Uae (\LLMCZ(W é/ PE‘][?/E’C{(&/}

f——t (— ¢ keose
g Punet ionts
';> Fab be the sam e

GS 1S mivrer
Fm:ej\gf

.. TL\AS we fLCk -F(.X }’)l = -F( )’) X)
| 12X
iamﬂ ze\/a.‘uta{é %Le m-!r? y\alouer O<X < |

ia‘mﬁ 0‘)/ ) /[te oY | pa,',n%e\yrq,/
:le Le hel€ of this vji/u&,

:Wln e ‘LLAL\S M,ves 'ﬂ,e mi’s éva
.Qts{hbwlecg t'é \M’é'f\acQucé’S a, Q /‘)f’{ A,

R tle OQQV\LVA.'{. V& by He /c'?cé /"")6

Y



208

o Can we aff'/ 5}4207011:?1/6, qua ature_

o oo 2-D 2;44?3‘!/*.::, ’

T we have "‘”""-/"f"ﬁ to @ rectangle, s
e Ver}’ sm/D/.Q__.:

We *pbrs{' \@ua)ua%e_, ovey ovie (/mf?aé/&)

ond thea (0 an outer /o,,/ o /Wojmw)

eveluate sver 4he ot Ler |

b
7] ue ¢ F b |
z i[i“&y?&y]fs@é = ggmﬁx
P 23
Where g0 = g(’(x) y) (Qy
v

\)

S’u)opose_ fZg ?acapmfwe voujmw_ ouev*)/

r‘eJrurns e

&%
3(><) = j (x) +§/ (x)

Wheve €76x> is tle error MQ 3# rS
tle pumerceal vesult



Tn £le SBCOWQ ?ﬂ%@jra.' (sverx) e

are net imfeara:khﬁ i(zc){.) but rather
£ q%¢x)

the numerica recu
0 b :
g %*Lxs&c = (}_’ gm'Ey 0<>J 9%
o e

oand thes will Lave Comp OI(or oS we//a’
ITLLMS‘ ‘ELQ CWL&EQ rééu/‘é V€'£wrn5

! ) b . b

I: jg(b&x = IJQ + {Ey OB+ E X

a

_ TL\M boﬂ» %LP/ -D?{Qszra.{ over y ach X

contribute dodle evrar

We reguire. (in A,Q@,?*Féve ?ue@a{we)iﬁd’

. .‘{:Le fo%a) erroy be less Hmn,@m&

thvesls| L £

l g%),oo&x r£ <€




2lo
This is a.fcmplichQ by 38{{0@ (n chcQta[
{:bler nees \C\ch(‘ LoJc e X a,v.éz)/
?uazrabra. Thus -

457

IE\/ ) (E",( ex

Ué\ruerxe_ :

(b-a) €, + £,] <€

In general we repucve Ehy pner
‘l’:fo/ert:,me, Lto ée, Swaﬁer £ hau {Af_/
outer 'tolemme) S_a.y -

(b-a) €y v 0,] £, ¢, %0,9¢
F'eeQ.\qj these Vajues {o ‘{Z\e @504/1454/&

?L{aﬁraﬁfuv—m f‘ou%fyaes wf/./ reswlt
Wil +he Qesa\reco. accuracy.



ST

Monle Ceylo Lplegration

-4

Dy Lo~ a// ?ua,ﬂ/‘a)éu(/\ﬁ M@‘Z'Aoﬁg Ld‘é;[\a,UL
leokeﬁ at av e /Oo/l//)ow?a./ héesez—Q — we_

are opploxbmating a Function Zocq/ﬁx Lo,
& bhigh er\gree fog'nmwc“a«}, Moz te Carlo

Lmi‘elra‘iﬁ'o“n R Omp/&ieﬁ/ cQ.Emrcn'{:.

-S‘*ffose We_ L.A.U'E."
| b
i g (’cm&( = (k-0) <))

Where. LD s e QM of £
.O\),Q“,‘.,‘EQW LJ

TL& !\ﬂ{?ﬂk' 'S %/LVLS JP%S{— ‘£LE. averaqe

,6p ‘éLt unc‘éfm £ es ‘ZL/te w?ﬁfl. .B‘IO
the mterval.

.fh M ovrte Cavilo }ni@jra{?a'n we u_Ja.v;'Z?
_‘lgo Cém)ow{?t ‘él\c\\? CLUETQ?Q/,

We, ! wsf /976k /\/fohri's cﬁoseﬂ a'{."
V"aniom o ver '(:Le, aOawez\n Och {L\Eﬂ
average £le Gwre--“ofvmoboj Cunctéon values,



)
Txg, = (h-a) 4 L€ )

As /\/ 3095 ‘éb z\mpb'zf‘l/) —ﬁ[vg Crror ii»m
GN wil‘ﬂoi‘(zo Zéero.

\QLQ* 'S fLe EN‘DV‘? Fof /arjé /‘/) @,
O.'D)OFOX,MQ«{ES a V)WHQ( cQz“‘s{fc'L u‘H"cbﬂ«

TL.M,S-'
£(s,)=L )
z 1 | '_—-2
v’;N:Eg(g;_VQ ié};(ﬁ’&) f){
o (bt
> O:o

W here T; 'S flue Variance 0F 1ﬂ_(>?>
oNex— ‘(,Lub aner\/aul.

The projoLEH wflLL +i5 Mwﬂan IS ﬂgf
it cowuefjfg Very S/wl/y wetlh N




o Cii2 D
.EVW) ’LLL ﬂq,f‘e ?;olcgg,( V"uJL 'ka,g ay
eror whick goes a5 4 While

,Mmie Car‘o :ﬂ{t\rf ra;};}'w eryor (7995
as ~ 2K |

T ot S € nf@cmi 9}" ’f{s VO
,}’156 3 cwouwgaléa pabaf;ﬁ i

T’Ae fr?“‘Ma,r)( dquw“{Qje op‘“{‘s fruf&;f(lre/
RES [N MK}'[‘Z'QMB/)SFM-Q/ M{?f‘V‘G,/S:

T- gﬁ YRV
D

.w\uefe. ]f (5 &n M'Qm'eﬂsiz,m/ vecfoy;
I'P M 1S lﬂtfgﬁ, this is Qfmca__/l{' Lo code
,LLS('Dﬂj fo’yﬁoMEQ’ Lba,S&Q ?uqﬂra_'{'ure..
/“So) '“C' (SQ)/) m= |24 anQ we useq‘u.sf
,3/3’0171'6 ?MQ&!‘&‘L&T& [ h @Q,cL. &:WKHSFMJ
we re?u?f"b over 500/000/00%!
with £ hes number o€ Po?m’:ﬁ Morte
.CO_FIO N{Z?ﬁra.":‘z!’w Ma,)/ WG” be mee_
ceurate !



@

The most rmpordaat use ic v swubden
o\a V‘aan Meﬁi‘c. a.nQ l”el.a;l:eg {’OP?CS-

Yok C,Lwose a V)uwilof/ m"m.nﬁm
conbiqurations of particles disteibubed
1 e mateix (S ) LHQ ca.}cu’q:{‘e_,
_g(\ﬁ‘@ c+1ue Pfof’él‘rZef QM_CL. C.sS {Le/‘Mq_}
c,omQuc‘LiuL O &Eelecf'ftc Cows'faﬂf’
£or eack Coma‘\jqraf?w‘ You J(LQMJM

Gevage {Le Vedwe s {ogeﬂer!

Monte Carlp Enfej ratéon was oﬁjm%
&eve\ofe& '07 V on N!BLLHan '{o §a/u(’_

‘f: ‘M’; V)eud.'fom &Ipfus&m ,Drola/@w :‘mfwia:«‘]’
" &esigubnj ‘”tt A"bOW'l”c We use

g iwmi loy aFProacLeS 'p&r" MQULLN“@
ghear- aQuce,Q &i\musim In Susfensibls.

Pyrof. Moagian  ses these 'bechlfues to
Cxromme 6lmfe/3} 2€ ée,ecﬁubfy of
Zeol ie a,c.,Jca,\\/S'{:S.



