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HHooyq Einntein refotion on Browniaen Motion.
Einatein was the first person To develop a Quartitative theory
for Brownian motions . Later-, Femn pe«%vmeoi oleta et To
\/E’/r?ﬁ/#\eﬁxeory and won the Nobel ize cn 1926 W5 .
_ Later, we will dlerive the. impovtant rédbtion
7@? (ax)"= ope | Where @xY"= (xte)>
X(o) Since (X))=0.
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The pofh O Sepaated inte N=t/c

A%menf‘é (L_cz Q/-;-Pz-f- '”+€\] Qd = (Axd)z.
' J N oo~

B EE X BYIZR(FT)RRZERLER



pz.
Fx T2 T, each aegment (b dleacribed by (0%:)"= 2DT
N
o =0 = : o2 (=l
e E (DX N /(2D< [\/20 t] = xT
Thus, the fractal dimennion fcjg\’—'/\%, On the other hard, f&r
- e Yo the mothon ¢ baistic €~ C-T.
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D Lrebokility ditribation s Now we want to denve the probablty
deatribudion feunchion ot microscopic Gevel . Intecluce POLt) S

dp :
W | P6OdX = preb. To findd parficle ax}

will faks,
For convenience, 1S moke fime oliscrefe w 0 Dfer,
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where F<(B) > the probabibity clensity
forthe particke To Move A withinthe fime infena® <.
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Feo
=¥ f dA @Y= 1 and LOY=EFLY T e
Now we are recdy to expandl the manter equahion .-

B EEARBYIER(FRMAEICE



P3
R+22. ¢ folA L [ p-4Z +i42‘92~9

=
= (5{5 ok _L (A > =,
The manter equation ts Greatly simpliGed (£ the higher croter
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Q%Mm equaton. Short-time expraxyon - D &

Suppose POgt=0)= &) @ particle af #he onigin

In the Fowrier spocy, Pk t=0) —-—/a‘x @hckxéf(&) =

e Dt = © Lopmny D& Dl ) Sm}&a}
[he Aoludhon U : ot

Blee) ____P(&/O)Q—Dﬁet =& PRt it Fvenertrenstfarmch
back G the cevrdinale. SPAR —v P@t)=\[—{—— eﬁ 4)52 ‘
The probability distribudion for the i

Brownian moton cs gt the nomma® olistribution. It ¢
N?a«g/ﬂ‘%rwafbl To Compute #he variance XD

— Jiffeni et
K= ZDt —v XY= aDt [

/l . Qaferhme_ £ W
J\ a normal clistribudion?

sl == P8R
D Eirstein relation, ot Zest oo Now we woul Gke o nelate
The difZwon conatant D and the mab(“Q«'-l-y /& agcu‘n.
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Connider an (rolated wire with No curent™ in or ouwt. Affer themas
SO NI S=0  Squiébrium o reached, theolnsity dist.
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r— % and the Yofal curent dlemity Ca zero
@ ' everywhere . There are Two Corfrbutions
=7 o In 8D exteral feree Ry =96
Fex . ‘ =

@) denyity gradient 7N,

The driff velecity o s = o B = m gioing
Hae To o cuyrent dendity

® At
J.(arift)= N 5=~ VY -
- L e o T,
On the Other handl, the denxity groclient AAAAAA
gived riae to Counfer propagahing Ceurent, an deacribed by Ficks
€ e :Pc;\d“o\) Qes 3 T (UfBrion)= - D VN
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A FRn'on Combine both Contribucdiona fz@e#\eﬁ

(ohrift) + (iffznion ) =0 —> — B nTv+ B2 nFy=o
The defail balance fov current Leadis o the Sinatein el fion

( D= M | Taomebooks, mobilty s cefnaslas (G = Fa,
5 Eiratein relakion becomes D=0t @O

QD Brownian motion cn stodk market & Convicler the crolex of
Stock market S(t) where =0T, 2T, - Introdlucs. HAe

(growth ) ratio R: defined ad o= S@) - SETY
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ArF fime E=NT, #he index of the rlock market cs

— Sty St | SED) ST | op)
S STy S((n=2)c) §(T) Sco) >©

= RhRn-.:""@’Q -8 hofeMo<’Q¢<°ﬂ are
A~ A positive  Botoras .

Introdluce, the random varioble X = Log (St /scoy]) .
X = Z eoand = Xf+X2.+ """?CA‘J whkere DQ'=&8'QC

o=

According To @piral &imit theorem, the Probability clist. f
X o Normal dastribution (£ X are indeperdent with+the
2ame_(Though wnkrown) olestribetion .
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The drf# Veﬁooh‘y N = u>t — |
Rewrite the dist: A ap 5
— (x—u>t)

iis R @og(S&)/s0y) moves Cikg
Broumf‘an mo hon ZZ
The Sr‘rqo@a madlel more or Cona
Coptewres the main frenol with
S%nr‘ Reant Fauil correchons
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