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o FF=VPTRL:  double A=-L.0;

double Result;
Result=fabs(A);

o H P‘JE{”E' B =t (mcluded in math.h):

dou L exp(double x) e*
double pow(double x, double y): XY

double sqgrt(double x):
double log(double x): |n X

double log10( double x ): 100, X
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#include<stdio.h>

#include<math.h>

void main()

{
double A=-1.0,B=2,C=10;
double Result;
Result=fabs(A);
printf("%f\n",Result);
Result=exp(A);
printf("%f\n",Result);
Result=pow(B,B);
printf("%f\n",Result);
Result=sqrt(B);
printf("%f\n",Result);
Result=log(exp(B));
printf("%f\n",Result);
Result=log10(C);
printf("%f\n",Result);
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double a=pow(0.1,1000)*pow(0.1,-1000);.
printf(“%lf”,a);

double a=exp(1000*log(0.1)-1000*l0g(0.1));
printf(“%lf”",a);
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if (a>b)
{

| —~return a,;
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else

{

™ return b;

}
}
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#include <stdio.h>

float Max( float a, float b)
{

}

if (a>b) "
{

return a;

}

else

{

return b;

}

void main()

}

float a,b,c;

scanf("%f",&a);
scanf("%f",&b);//

c=Max(a,b);

printf("%fA1%f | 1§ iU fL%(", a,b,c);
printf("%fF1%f | 1k [ £L%MAN",-a,-b,Max(-a,-b));
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#include <stdio.h>
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e T _  $#¥%7 double logab( double a, double b)
i « F7 (Nextline)
if (a>b)
{ e B s Inb
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void main() =
float a,b,c;
scanf("%f",&a);
scanf("%f",&b);
c=Max(a,b);
printf("%fF1%f | ik [ kL%f" a,b,c);
printf("%fF1%f[| i A [UkL%An",-a,-b,Max(-a,-b));
}
ST —D
Scope Rules P (YA = (
= Local variables U‘;Igjzo
= Declared inside body of given function {
int b=3;

= Available only within that function
= Can have variables with same names
declared in different functions
= Scope is local: ‘that function is it's scope’
= Global variables
= Declared ‘outside’ function body
= Global to all functions in that file

printf(“%d”,a);

int main(int argc, char *argv[])}{
printf(“%d”,b); //illegal use
int a=3;

printf(*%d”,a);

return O;

}
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int a=2;

void f(int b)

double a=3;
cout<<a+b<<endl;

Int main(int argc, char *argv([]){
cout<<a<<end!;
for(int a=1;a<3;a++)
{
f(a);

return O;

}

Variable Usage

= Local variables preferred

= Maintain individual control over data
= Global variables?

= Possible, but SELDOM-USED

= Dangerous: no control over usage!

Black-Scholes Formula
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double Standard_Normal_Distribution(double d)

{ float S,r,T,X,V;
. e . printf(j@r * 1 ER");
:;1(;11%?—0, /IFlag =1 if d<0 scanf('@:f",&st;
( printf("ﬁﬁj‘ F");
flag=1: sqanf("° of',&r);
d=fabs(d); printf("fia * Z[IE");
} sqanf("%f",&T); )
double rr=0.2316419; p”mf(l:ﬁ: WEOE;
double a1=0.31938153; scanf("%%f" &X);
double a2=-0.356563782; printf('f * PUE");

scanf("%f",&V);

double b=1/exp(r*T);

double d1=(log(S/(X*b))+V*V*T/2)/(V*sqrt(T));

double d2=d1-V*sqrt(T);

double Value=S*
Standard_Normal_Distribution(d1)
-X*b*Standard_Normal_Distribution(d2);

printf("Call value=%f",Value);

double a3=1.781477937,
double a4=-1.821255978;
double a5=1.330274429;
double k=1/(1+d*rr);
double PI=3.14159265359;
double value=1-exp(d*d/(-2))*
(al*k+a2*pow(k,2)
+a3*pow(k,3)+ad*pow(k,4)
+a5*pow(k,5))/sqrt(2*Pl);
if(flag) return 1-value;
else return value;

}
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BS Call formula  +  Put-Call Parity Put Value
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BS Put formula

% 5 E % (Implied Volatility)

o IR EIE BRI AL E A (Volatility)
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— LML R (Historical volatility)
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float Low=0, High=1;
A

41 Middle =(High+Low)/2;
4 Value=BS(Middle)-Price;
Py 7+ implied vol. /i %% (Low, middle)§s (Middle, High)

true

while(High-Low>=0.0001)

~ while(High-Low>=0.0001)
I false {
float Middle=(Low+High)/2;

double Value=BS_Call(S,r,T,X,Middle);
Value=Value-Price;

if(Value>0)

{ High=Middle;}
else

}

{Low=Middle;}
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e Hint;

— R {170 BS_Put(), " g A s
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while(High-Low>=0.0001)

float Middle=(Low+High)/2;

double Value=BS_Put(S,r, T,X,Middle);
Value=Value-Price;

if(Value>0)

else

}

{ High=Middle;}

{Low=Middle;}

Homework:
The Structural Credit Risk Model
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* Equity can be treated as a call option on
the firm’s asset

» Debt value can be viewed as a contingent
claim on the firm value

« See the next figure




Merton’s Structural Credit Risk
Model
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‘ double DownAndInCall (double S, double T, double X, double H, double r, double g, double SiQma)

double OptionValue;
double lambda = (r-q+0.5*Sigma*Sigma)/(Sigma*Sigma);

double y = log((H*H)/(S*X))/(Sigma*sqrt(T)) + lambda* Sigma*sqrt(T);
OptionValue = S * pow((H/S),2*lambda) * Standard_Normal_Distribution(y) / exp(q*T) —
X * pow((H/S),(2*lambda-2)) * Standard_Normal_Distribution(y- Sigma*sqrt(T)) / exp(r*T)|;
return OptionValue;

}
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— double DownAndOutCall(double S, double T, double X, double H, double r,
double g, double Sigma)
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Modeling the Credit Risk with Barrier Options

Equity can be viewed as a down-and-out call option under the “first-passage® model.
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Homework: Evaluate the Equity/ Debt
Value under the Black&Cox Model
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» double Two_Dimension_Normal(double a,
double b, double rho)

IR A TR Uy A 7
=rho iﬁ@\f ng< =a, y<=b gugJ%%,;&q:

 Ex: Two_Dimension_Normal(0,0,0)=0.25

/ICheck C++URTH Rt 5-2. 3573 i BRI f* (p5-19)
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C = max{[S(T) - S(t,)].0}

double ForwardStartCall
(double S, double T_1, double T, double r, double g, double Sigma)

Example:
ForwardStartCall(100, 0.25, 1, 0.1, 0, 0.3)
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— i fEAYE 48 (call on put)
— ETAERYE R (put on call)
— EREAYEYAE(put on put)
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double CallOnCall

(double S, double T_1, double T_2, double X_1, double X_2, double r,
double g, double Sigma)

double CallOnPut(...)

double PutOnCall(...)

double PutOnPut(...)

S
R R 2 SRR A T

— R

« $=100, Vol.=0.3, =0
— [T

o o I R L0 ORI
— By

* FIWE  Ei 1007 O e o

[FIVERE 22 451
o FoFHEEY M T R ARSI P R PRI
Pttt (E1 (T Ade) - BY RLIF-HARE P 1
FHSERT T (PR

maX(S_ Snin’o)

double LookbackCall
(double S, double T, double Smin, double r, double g, double Sigma)
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double ChooserOption
(double S, double X, double T, double t, double r, double g, double Sigma)
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double GeometricCall(double S, double T, double X, double r, double Sigma)
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« ExoticOption projecti{H & BV =S
o GRF[FERES AR

ExoticOption Copy | ExoticOption

New Program

o VUGN = [ (RA AV G T

I S p |

Intuition

ExoticOption
(header)

b

ExoticOption
(cpp)

—* #include “ExoticOption.h”

New Program

R P A
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a0 int main(...)
void () void 0; «__ {
{ // . f0;
int main(...) return 0;
} { }
int main(...) { fO); void f()
f0; return O; {
return O; }
} void f() }
{

} PERLROL i 0
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int main(...)
{
f0;
void f(); return O;
}
int main(...) l
fQ); ‘ Complier ‘
return O;
) |
SR R PTA0 — nker
Compile Current File works! J
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b F=VE T g

#include “f.h”
/ void main()
{
void f(int x); ;(1);
I ‘ Complier ‘
void f(int x) J
printf(“%d”,x);
} Linker
& E R

SRS RV R

#include <header>
void main()
{
Function prototype
/ }
Documentations !
‘ Complier

|

Function implementation . )
Canbe hidden [ | Oblectcode Linker
to programmer J
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o ¥ WriteHeader project
— WriteHeader.cpp #f & 3 Hi T B4 4 [ily
— £ Hheader file
o LIEf¥main.cpp
—include 7 header file
— ¥ Black Scholes[%iﬂ@? f%’f,’? =
— Szl BSCall project




