Towkhn S Numeiod oot o SDE s

ecap: B stochoott Jonbal  equabion
%= P+ o0 il
is a shorbhoud B e integen | Equalion )
XH) = X, + YJCGQ; Q(‘x(s)) + Lﬂd{s) T (x(s))
we oo  Tio Mk’gﬂdz ond c;mpcdcp() €+p!n'u'@ o evample
[(wes dwes) = (w7 - ¢)

1 The Shohwmbe Tho-Tasghove etpreat,

(1-1) Wam uwp: Oebe sminlshs  cane
Lk w Qo anodlon Dbemikhie SOEs o Hbo Lom:

x = Plx)
We wele Al inkegral Gy
xlt)= x(o) + f:?(%w)cée ©)

Mow noke Hal B ang Bochn 20, we haw  Gox)= §'09 % = Px) g'cx),
so  Hal
g(x[ﬂ); g(‘?r(o)J ¥ f&; O (xts)) g’(x(s))
= g(xwo) + j;faﬂg ﬁg (xCs)), whwe L= Llx) 2,

Feb v now cve Mk o w@wdﬁe—ﬂi_ W@mler'a @ L;f saMg g=0-’
x(e) = x) + [(xo) foﬂc + Mg anM ﬁf{%[a))

o o [

= %)+ L) ¢ + R,
& ns
whee 2, = fﬂcf Au ﬁ f(K(UJJ e Ot Far small £, w wag_-/aus negled 2, -
Mo Gves A Cuden stheve  xCH= X0+ Plco)t + R, .

% 5& é@#@', V24 CM/)"WLM @{1)449(64, 95%% g: ﬁp ;

x(t = xeo)+ Plxc))t + L L(xco) ftaﬂs fgﬂa + ﬁ(?s (Ju g’tﬂv ﬁzg(x(w)
e e e 2 e v
= x(o) + Plxco) & + L L L) ¢* + 12,



l(/f may h W wocle ap o any. oy
xt)= x@) + = ij; " P o) + R,

whore QH_( E 0[‘6”1) s

Se -
fam_, = g 5 ds; S A Sy ﬁ/ p(')( (9”"))
This & e/Wt’aﬁ"mZO% Tag[w Cfposion  ia 1'nf-€3fo,,( o .

(12) Stoharbt. cone a4t Milskon Sohome
In movivg. dp SDEs, He mal Ioerce ic ok we wmust wse Tho's Borda
oloe. o He chota  le. Far on SDE
%= Plo+ a(x) N&),
W have
gc) = g'tx) x + Lotx) 9"(x)
= a'(x) Plx) + ST (I91 + ') a(x) )
h legeakrg
g[x[é)_ g/x{o)) + fis £, 9(xe) + f;ﬁ g[x(s)) AWis) .
whene
L,= L Dx—!——’—?_o“(w) 9;/ L, = T0) O
we  now W,ﬂl% e b
KlE) = @)+ jtis Llrcs)) + fi—(xm} dwes
s P od g=0 in e abowe:
e X (k) = wi) + Plxew) u; T (x(sY) gtju)(s; + 2,

-

whire A
f\-q‘? Ot 3/2)

;M f | dwcw LF (xes) OCt)
O™ + S P R

AZW@)SJM LT (xw) +Lﬂu}[sJ§£QW[f4} L, ax)

[~

+
o\—

(6w seb R=0, we gl ¢ SN shop. Thi & ceurnte aly b OUE) banuse
we howe  pegteded a derm ob orden £ s @ To gekan algorlitm Fhats
accurale  to OCt), we mwmt ‘va{/ﬁgf €+{7mo/ M ferm.




t

s
j pﬂwmfo@u)[m) ﬁ, Glx) = Lo T (x(0)) JJWM f dww) + o)
° "ZJO_(?% f wis) Awls) <—we adald s aboe

= o(x) T (x) (We- t)
2

“To concude, we hae
x(t) = x, + L) b+ 00 WE) + L T0c) o'(r) (We-£) + R,
whoe 2, € O(£7). %Vg R,=0 v He Milsteh scheme, accurale fo O(DE:

% Milsten Scheme - o inlggeake an SDE &= Plx) + Tl 1), dberchze b
to= nost, od wopule xi.) = 1, recursiely @
Kon = %ot D00 85 +T06) [BY Z, +L 00l T'(0) (68 Z,- 1)
whpe $Z.5 are LI (1)

Mole Hak (or addibae woise  T(x)= T, e Milsteh scheme reduces 4o 4o EAM
scheme, r'MplyM; Uik EM & alo  acueale o OWBE) in dtg oddlibie  aase.

(O: tow an i e eoid o lisher Dmonsion? Trgiomy Ko alove e a 2D sysiem,
we wuld  eneunler Itegals  Lilke

[ ! ™
whoe W od W o dwo indopoulok Weter  procees. Sulh inlegeads bove 1o lenpun
@AMDJ/HLQ’ eHpremians /v%mg(h —ﬂy o be ofmaladed).
bar vechdol poblens iF & dlon bak b Lok B o nelied spechlad 4 Hbe parbedec
SDE ot handd.

2 Slong ad Weak levoymce
bow ¢ we Judae  the quab'lg, o) a gzl  schome ?

fnge/\g/ml,—/’ﬂmm‘é MM&QWWW%MJ‘SMO—M@@A/&&LQW
{) Stoy onwegoe (e wwgow]: For a glun realizaben of §0y3,
how well doey e Diople alagcitm reprdue e o bhueon %




2) Weak  corverapnce - SuppAe L mpgsure Some sheernble glx). o well s <5000
Gpprorimaked bal +e alogsrtlm?
We now Gw ewplet  dbalhens. Feb x(8) deoke Hhe due (stockwahe) soluhen
on 2DE e e Mlenal [0 T]. Sugpre | cun a  Nuwgel ,‘nieém,‘z(r with  hme
step Ab, od ek b produey a dicete agporimate, (Y. "j’at)..., l:jj:);:_j
wih M= T/sb.

Q/dé ﬂak Con/ ) 94(71%/ b X at e T wit ocde o A Jcs0 S50 se
(1Y% - wcr)l) 2 o) Wat<§

@2@ Yo" conwgy wealdly to X ol T with ocle B W B any smooth et
bunchien L 3 Cpo, 550, indepordid sl bt <.t
/<f(>§f&)>~(ﬁ(wr}ﬁ7l ¢, (06)F  YBL<S
Do on chude Aoat B P Hot doot G doo Boby B2 X, 5o Hab sty > wense

One e  shoy

Sony odde | Weale ordn

| |
Melate ) (

(va:hg, Ao elmwg_ or weale odin. & an a!{an%m i Lt br goeit P o e
Bub 1 @n be chockd] nuwerieally s ¥ gou hwe an evad- soluble, gou en
Cofimale e abowe % rung. oy cmulahoe - DBt DL I o s}yg
e, we W same  Wewr pown sampled b suwnively hiher  resolufe,

(reall R % on comhibend istabubos), compite | f5xl e Mook Bt aob
Shen rpeak 0 mon) J% W vealizaber b geb < g-20)

o dhe wark cme, we o Aok SWENT on gk wun .

tovaF ¥ gou ot hane an ewel sslubn? Gupre fo a voy high ey simalabn,

or Jooe b e Ao o you dsuble the  resplula:
lléAb . ﬁbﬁ/zl

/ Mt/ 2 Db /4 )

d =Y



Qm wﬂ@d&%@, small AL, gA*’s x+ CBE)% so Hat

&
lL(jA& - ﬂb /2/ = } C@é}"(-» C(ab/z)"(/_; 20(——l - 20<
,gm&/z_ 561‘:/4} [C(A%)D&__c(ﬂ%)"() |- 97



