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315
sin(pi/2)
exp(0.5)
sqrt(l+2%*i)



) 2.2 & A i & k(Matlab p 2 & 3K)

» Matlab:iz /2
exp(x)
sqrt(x)
log(x)
cos(x) sin(x)
tan(x)
acos(x) asin(x)



2.3 R REI L
number = 1.32;
message ='hello’;
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» 2.4 *L 3| (Array)frie L (Matrix)
» ABAA =[1,2,4,8];
» BBB=[0.1,5,3;6,7, 8];

» #ig »AAA(3) diFans=4
» 5 » BBB(2,3) i Zans =38
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fun =
o @(x,y) x"2+sin(y);
] un(2,2) H'3 ans =,4 9093
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» 2.6 fF— ~3 4%
» 12 1{(x)=0
y 3 E - /FE =

fun=@(x) x*2-1; ¢ fun=inline(‘x"2-1’);

fzero(fun,0.5) 23 € 2x=0.5%i74 9
b yE D
f =x"2-1;

solve(f) f2s\ g fader ehe
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A=11,2,3;4,5,6];

Y
xXlswrite('filename.xls',A);

csvwrite('filename.csv',A);

= csvread(

f1

lename.csv');



» 3.1 T & % H
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x=[01234];
=[014916];

plot(x,y)
) % IISTE ;e

|

x2=inline('x2");
fplot(x2,[0 1])

= £ 2
ezplot(‘x*2’,[0,1]);



» 3.2 > 1% @

» F 4 Sk
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[X,Y] = meshgrid(-2:0.2:2, -2:0.2:2);
Z =X .* exp(-X."2 -Y.N2);
surf(X,Y,Z)
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ezsurf('x*exp(-x*2 - y"2)',[-1 1 -2 2])
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» 3.2 = F 58 H
» F d Sdig(d ) plot3
]
t=[0:p1/30:6*p1];
x=t.*cos(t);
y=t.*sin(t);
z=t;
plot3(x,y,z)



Section 4 #IHIEH - if

If condition
statement;

end

if x>2
sum = sum +1;
end

If X <2 && y > 1
Z=X+Yy,
end




Section 4 #EfFEH - if

If condition1
statement1;
elseif condition2

statement2;
else

statement3;
end

ifx>0

output = "positive’;
elseif x <0

output = ‘negative’;
else

output = ‘zero’;
end




Section 4 ‘#&iFEH - for

for counter = a:b

statement;
end

fori=2:10
A(l) = A(i-1) + 1;
sum = |;

end

fork =1:-0.1:0
D = 2%k;
end




Section 4 #HEH - while

while condition |while k < 10

statement; B(k) = k;
end k=k+ 1;
end
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Section 5 m-file
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Section 5 m-file - functionZ! H)m-file

function result = MyDivide(x,y)

if y~=0 % We avoid y=0
result = x/vy;
end
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R 75 LK 2
» Black-Scholes Option pricing model

[Call, Put] = blsprice(Price, Strike, Rate, Time, Volatility, Yield)
[CallDelta, PutDelta] = blsdelta(Price, Strike, Rate, Time, Volatility, Yield)
Gamma = blsgamma(Price, Strike, Rate, Time, Volatility, Yield)

Vega = blsvega(Price, Strike, Rate, Time, Volatility, Yield)

[CallRho, PutRho ]= blsrho(Price, Strike, Rate, Time, Volatility, Yield)

Section 6 &

blsimpv(S,K,r,T,C)

» Binomial Option pricing model

[AssetPrice, OptionValue] = binprice(Price, Strike, Rate, Time, Increment,
Volatility, Flag, DividendRate, Dividend, ExDiv)
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T 2@k meanX) H ¢ XI - Bl
fr iy sum(X)

H& L std(X)

= % 271 floor(y)

+ B 271 ceil(y)

B 3172 B #c round(y)

& ¥ abs(y)

PDF pdf("Normal’,x,mu,v)

CDF cdf('Normal',x,mu,v)
"T¥E randn A 2 HREF L - BRBE
Gamma function Gamma(alpha)



Example 1l: American Put
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Example l: American Put(1/2)

function optl = AmPut(s,x,r,q,siqg,t,n)
% s:present stock price

% x:strike price

% r:riskfree rate

% qg:dividend yield

% sig:standard derivation of return
% t: time to maturity

% n: number of steps

dt = t/n;

u = exp(sig*sqrt(dt));
d = exp(-sig*sqrt(dt));
a = exp((r-q)*dt);

p = (a-d)/(u-d);



Example 1: American Put(2/2)
for j = O:n;
pr(+1,2) = s*(d"(n-j))*(uh));
opt(j+1,2) = max(x-pr(j+1,2),0);

end;
fori=n-1:-1:0;
for j = 0:i;

pr(+1,1) = s*(d*(1-j))*(uh));
opt(+1,1) = max(x-pr(+1,1),(p*opt(+2,2)+(1-p)*opt(+1,2))*exp(-r*dt));
end
opt(:,2) = opt(:,1);
pr(:,2) = pr(:,1);
end
optl = opt(l,1);



Example 1l: American Put
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Example 2: Plotting the European Call Price

% European Call Price
r = 0.03;
sigma = 0.4;
K = 50;
T=1;
Yield = 0;
for s =1:100
Stock(s) = s;
Call(s) = blsprice(s,K,r,T,sigma,Yield);
end

plot(Stock,Call);
legend('Call Price');
xlabel('Stock Price');
ylabel('Call Price');



Example 3: Monte Carlo Simulation(1/2)

function StockMC(5_int,sigma,r,T,n)
% S_int: Initial stock value

% sigma: Standard derivation

% r:Risk free interest rate

% T:Time to maturity

% n: The number of periods

dt=T/n;

S=zeros(n+1);

Qr71\ —Q s T
O(1)— J.J.I.l.,

t=zeros(n+1l); % -t ArrayiE = 4+



Example 3: Monte Carlo Simulation(1/2)

for j=1:n
t(g+1)=dt*j;
end

for j=1:n
S(J+1)=S()*exp( dt*(r-0.5*(sigma”2)) + sigma*sqrt(dt)*randn );
end

plot(t,S,'t');
xlabel("Time");
ylabel('Stock Price');
hold on;



Example 4: Fixed Strike Lookback Put —
Using MC method

r I3 — BFEEE - H Y R payoff i
Max{ S(T)-K, S(T/2)-K, 0}



Example 4: Fixed Strike Lookback Put —
Using MC method

function price =
FixStkLBCallMC(S_int,k,sigma,r,T,n)

% S_int: Initial stock value

% sigma: Standard derivation

% r: Risk free interest rate

% T:Time to maturity

% n:The number of repeat

2l FTIN

R = exp(r*T);



Example 4: Fixed Strike Lookback Put —
Using MC method

sum = 0;
fori=1:n
dt=T/2;
S=zeros(3);
S(1)=S_int;
for j=1:2
S(J+1)=S()*exp( dt*(r-0.5*(sigma’2)) + sigma*sqrt(dt)*randn );
end
¢ = max(5(3)-k,5(2)-k)/R;
¢ = max(c,0);
sum = sum + C;
end
price = sum/n;



Extended Binomial Tree
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plot(x,y1);
hold on;

plot(x,y2);



