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S0=1; % initial price

r=0.0002; % in units of days

sigma=0.001; % in units of days

K=1.05;

N=252; % number of days in year

M=5000; % number of simulations

r1=r-sigma^2/2;

Z=randn(M,N+1);

S=S0*ones(M,N+2); % first N+1 cols are end of day prices for first year

% last col is end of year price for second year

for i=1:N

S(:,i+1)=S(:,i).*exp(r1+sigma*Z(:,i));

end

S(:,N+2)=S(:,N+1).*exp(N*r1+sigma*sqrt(N)*Z(:,N+1));

Sbar=mean(S(:,2:(N+1)),2);

PA=exp(-N*r)*(Sbar-K).*(Sbar>K); % value if Sbar>K

PB1=exp(-2*N*r)*(S(:,N+2)-K).*(S(:,N+2)>K).*(Sbar<=K); % value if Sbar<=K - method a

PB2=exp(-N*r)*blsprice(S(:,N+1),K,r,N,sigma).*(Sbar<=K); % value if Sbar<=K - method b



P1=PA+PB1;

P2=PA+PB2;

[mean(P1),std(P1),std(P1)/sqrt(M)]

[mean(P2),std(P2),std(P2)/sqrt(M)]

% run 1

% ans = 0.0505 0.0220 0.0003

% ans = 0.0504 0.0156 0.0002

% run 2

% ans = 0.0504 0.0223 0.0003
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ut + yux − (2x + 3y)uy +
1

2

(

λ2uxx + 2λµuxy + µ2uyy

)

= 0zepexzt 2 yi z`fd d`eeynly wea (a)
u1 = (2x + y)e−(T−t) − (x + y)e−2(T−t)

u2 = u2
1 + k(t)dn .( dk

dt
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yi la` ,xliie` zhiy ly zihxphqd zeaivid ziira yi - zeixwir zeira izy yizlaeq x = 1
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dewpa ea ynzydl jixvy uxx -l geind aexiwdy ztqep diirarityi df ji` xexa `l df .zihxphqd O(h2) -d mewna O(h) leb xqn zerhn.reaw h mr dhiy lr oexzi didi gxkda `l la`dirad oexztl oeqlewip-wpxw zhiy z` xaqd .5

ut = uxx − u(1 − u) , 0 < x < 1 , t > 0dlgzde dty i`pz m`
u(0, t) = 1, u(1, t) = 0, u(x, 0) = 1 − xlreta ji` xiaqdl mbe ,onfa oexztd z` mwl ik xeztl yiy ze`eeynd z` aezkl yi.dl` ze`eeyn xeztl ozip-y jk ,j ≥ 0 ,0 ≤ i ≤ N ,ui,j miaexiw mr miaer u(x, t) divwpetd mewna
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z` u ii lr onqp .oeheip zhiy `id ze`eeyn ly z`fd zkxrnd oexztl zvlnend dhiydzkxrn z` aezkl ozip .mirei-`l ly xehweed epiid ,{ui,j+1}N−1
i=1 miaikx mr xehweedze`eeynd oexztl ziaih`xhi` dhiy `id oeheip zhiy . f(u) = 0 dxeva ze`eeynd

u
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′(u) o`k
(f ′(u))−1

f(u) `evnl lw didie ,zepqkl`-zlz didz ef dvixhn eply ze`eeyndzhiy .xliie` zhiy ii lr iaih`xhi`d jildzd z` ligzdl u
0 oey`x aexiw zepal ozip.mirv ly ohw xtqn jez qpkzi llk jxa oeheip!dglvda


