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Definition of Hermite Polytnomials

Hermite Polynomials

Definition

Ho(x) = 1

Hi(x) = x

Hy(x) = x?-1

Hiy(x) = x3—3x
Hi(x) = x*—-6x>+3

D
— 5N
(Umbral Hp(x) = e~ 2 x".)
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The Generating function

Alternative definition with generating function

Definition

d" uxfﬁ
Hp(x) = &

The Generating Function

2 > n
e T =3 Halx)
— n!

%Hn(x) — nHp_1(x). J

[e.o] u2
H,,(x):/ 60 (u)e™ 7 du.
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Wiener process

Wiener process

o Wp=0

o W; ~ N(0,t)

o Independent increments (W; — Ws), (W, — W,) for all
v<u<s<t.

Elena Boguslavskaya Calculi your maths professors may not tell you about: from shad




Wiener process
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Wiener process

W_th2 -t

5]
|
L
\ A MY ’ M
FART. WP LW YA

sin"2(x) - 1
o]
02
S04
06
08
-]

1 1 1

8 ] 2

+ t T T t
0 200 400 600 800

t
1000

Elena Boguslavskaya

Calculi your maths professors may not tell




Wiener process

x*3 -3x
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Wiener process

Differentiation?

df = f'(x)dx
df — f’(x)dx—i—%f”(x)(dx)z—i—...

Taylors?
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Wiener process

Variation

n—1
FV: = lim f(t; t;l = lim (t)|(¢ t;
T ”II%OJZ_;’ (J+1 (J’ 1A= Z| _/ J+1 )
-
_ / I(£)|dt
0
f® Slope £'(t)
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Wiener process

Second variation

What about second variation?

[£,AI(T) = lim Z!f(fj+1—f(t)!

Imfl—

W.W(T) = lim Z\th W(g)?=T.
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Wiener process

[to's formula

df (W) = F'(W,)dW, + %f”(Wt)(th)z J

and (dW;)? = dt.
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Wiener process

What is a martingale? How is it related to Hermite polynomias?

Ho(We, t) = t2H, (%) is a martingale! J

E(Hn(We, t)|Fp) = Ho(Ws, s).
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