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e Partiella differentialekvationer
Exempel

Black-Scholes-Merton for prissattning av
optioner V(x,t):

X: pris pa underliggande papper (aktie, ...)
o volatilitet N 1 0 ey

r: riskfri ranta ot +20 X ax—z+xr§—rv:o




PDE, |: Begynnelsevardesproblem

Varmeledning enligt ——>ﬂ—9—>“—>m_—>

Fourier: Q = - k dT/dx < >

AX
dT KA KA

PAAXC —K = = (T —Ty 1) +——(Tyg — Tk)

AX AX

—— dt
4

m
ATk _ ) Tkea = 2T +Tea _ OT(xt) _ K 8°T (x,1)

dt AX? ot pC  ox?
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Al PDE, I

< Rand-villkor
/ T(0,) = TL, T(L,H) = TR

oT(x,t) _ k 8T (x,1) N

N
V)

ot pC  ox?
e e NG L L > (Tl — 2Ty +Ticky)
x=0 T x=L PLAX

Begynnelse-villkor:
T(x,0) = f(x)
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PDE, Il

n = 20;

linspace(0,1,n);

dx = x(2)-x(1); dx2 = dx*dx;
TL = 0; TR = O; el
T = zeros(n-2,1); ~~qff

T(x > 0.5& x <0.7) =1; g = s
Cdt = 0.001;> 4

Ttab = zeros(n-2,100); Ttab(:,1)=T;

for n = 1:99

Ttab(:,n+l1l) = Ttab(:,n) + ..

dt*diFF(diFF([TL; Ttab(:,n):TR]))/dx2: Prova storre dt
end

mesh(Ttab)




PDE, IV
Taylorutveckling: Lokalt fel O(At? + Ax? At),
Globalt ... O(At + Ax?), om metoden ar stabil:
Begransad felfortplantning (”rénta pa gamla fel”)

KAt

T = - 20T + AT +T), A = >
PCAX

T < @=22) T+ T |+ 1T )
<@A-22+A+A)max|Tj |=max|Tj |
J J

om A < Y: Kraver At prop. mot Ax?



PDE, V
Baklanges Euler istallet

A+ 22T - A +T ) =T

Stabil (i L?) for alla A > 0 men kraver l6sning
av stort ekvationssystem i varje steg

MATLAB: odel5s utvecklad just for sadana problem.

Formulera som iT:AT+b
dt
(-2 1 0 ..
1 -2 1 ..
A= K 5 b= K >
ocaxs| 01 -2 . PCAX
(0 1

(TL )

TR
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Gamla tentor
e Q&A
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