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Bevezetés

Motivacio

Andrey N. Kolmogorov:
Foundations of the Theory of Probability

Paul P. Lévy:
Sum of Independent Random Variables

v

On stochastic processes (Infinitely divisible laws of probability)
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Bevezetés

Az Ito-kalkulus

@ Valdésziniiségszamitas és analizis hatarteriilete

o Flggvényanalizis kiterjesztése a sztochasztikus folyamatokra

Alkalmazasok
Fizika

Populaciégenetika

Szabdlyozastechnika

®© 6 o6 o

Kozgazdasagtan
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Az Itc-kalkulus
Egydimenzids Ito-folyamat
¢ t
X =Xo+ /u(s,w) ds + /v(s,w) dBs
0 0

¢
[/v ds<oo\Vt>O]
0

P[O/|u(s,w)| ds < oo|Vt20] =

ahol
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Az Itc-kalkulus

Az Ito-formula (1D)

dXt:udt+UdBt

g(t,x) : Yy = g(t, Xy) is Ito-folyamat, és

1 2
dY; = 8 tXt)dt+a (t, Xy) dXt+787(t Xy) (dXy)?
1o 2 ?
a . dXtdt+f g . dththng

(dX,)? = (dX;) - (dX;) kiszdmitasahoz:

dt -dt =dt-dBy =dB;-dt =0, dBy - dBy = dt
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Példak
Sztochasztikus folyamat integralja

t

I:/BSdBS

0

Legyen X; = By, g(t,z) = %xZ

1

dY, = 99dt+ 92 4B, + 129 (dB,)’

= Bt dB; + 1 (dB,)* = By dB; + 1 dt
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Példak
Altaldnos mennyiség integralja
t
/3 dBs; =7
0

Legyen g(t, ) = tz, Y; = g(t, By) = LBy

dYy = Bydt+tdB; +0=d(tBy)

t t
/sstztBt—/Bsds
0 0

azaz
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Tovabbi megfontoldsok
Parcialis integralas

Az el6z6 példa eredménye:

t t
0/3st :tBt—O/Bsds
t t
0/ £(s) dBy = £(t)By - O/ B, df,
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Tovabbi megfontoldsok
Az Ito-formula bizonyitasa

dr =adt+bdB

Taylor-sorba fejtve:

f L of 10°f
df = + 5 di o5 det
of of
df = 5~ (adt +bdB) + = dt +
182f 2 742 2 2
5W(a dt* + 2abdt dB + b* dB?) +

C(0F Of 1,0 of
df—(a—+a+ b8x>dt+bade
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Zarszé

Koszonjiik a megtisztelo figyelmet!

Irodalom

Bernt @ksendal, Stochastic Differential Equations, Springer.
Lawrence C. Evans, An Introduction To Stochastic Differential Equations,
http://math.berkeley.edu/ evans/SDE.course.pdf
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