/] Vahe Karamian - CS 301 - Project 1 - Or. HK Liu
/1 Filename: Taylor.cpp

#i ncl ude <i ostream h>
#i ncl ude <fstream h>
#i ncl ude <i onmani p. h>
#i ncl ude <mat h. h>

float factorial ( float m); /1 Function prototype
void Ti( float x, int m int s ); // Function prototype
void T2( float x, int m int s); // Function prototype
void T3( float x, int m int s ); // Function prototype

int main(

int s
int n

)
1
0;
int m=0;

fl oat
float & ;

float original = 0.0;
float P = (float) 3.14159;

X

ifstreamdataFile( "taylor.dat", ios::in);
if( !dataFile )
{
cout<<"\n Data file not found! \n"<<endl;
return O,
I/ Step 1 - Get input
while( dataFile >> x )
original = x;

/l Step 2 - Reduce input x to -pi/2 to pi/2

/1A sin(-x) =-sin(x), if x<0 then x=| x| but save the sign!
i f (x<0)
{
X =X * -1
s =-1
el se
{
s =1,
}
/1 B) sin(x) =sin(x - 2*n*pi)
/1l if x >2*%pi then x = x - n*2*pi
11 n=int( x/(2*pi) )
/1l X =X - 2*pi*n
/1l this will nake sure that 0 <= x<= 2*pi
if( 2Pl <x)
{
n /] conpute n turn into integer

(int)( x/(2*P1) )
/

X - 2*n*Pl; / conpute new x val ue

/1 Q if 0 <=x <= pi/2 no change
11 if pi/2 <=x<=3*pi/2 x=pi - X
I if 3*pi/2 <= x <= 2*pi X =X - 2*pi
if( x>P/2&& X <=3*P/2)
X =P - x
}
elseif( x >=3*P/2 & x <= 2*P )
X =x- 2*H;
/]l Step 3 - Determine how many mterns such that B <= 10*(-7)

/1l using try ad error mnethod.
/1l B <= (xM2*(ml)))/(2*(ml))! <= 10°(-7)



vhile( 1)

B = (float)( pow x, (float)2*mtl ) / factorial ( (float)2*ml ) );
if( B <= (float)pow 10, -7.0) )

br eak;

M-+

}

cout <<"x: "<<ori gi nal <<endl ;
cout<<"m "<<nx<end ;

T X, m s );

T2( X, m s);

T3( x, m s);

cout <<end! ;

}

return O;

/! Return factorial of m
float factorial ( float m)

float z = 1.0;
for( int i=1;, i<=m i++)
z = Z*i;
return z;
}
void T1( float x, int m int s)
float sin_x =0.0;
float error = 0.0;

/1 Traylor Series in Forward O der
for( int i=0; i<=m i++)
sinx = (float) (sinx + pow -1, i ) * (pow x, 2*i+1) / factorial ( (float) 2*i+1) ));

if( sinx - sin(x) <O

error = (float) (-1 * (sinx - sin(x)));
el se

error = (float) (sinx - sin(x));

cout <<setiosflags( ios::left )
<«<'Sin(x) ="
<<set W 6)
<<setiosflags( ios::scientific )
<<set W 16)
<<setprecision( 6 )
<<s*si n_x
<<set W( 10)
<<"Eror: "<< error <<end ;

}

void T2( float x, int m int s)
{

float sin x =0.0;

float error = 0.0;

/] Taylor Series in Backward O der
for( int i=m i>=0; i--)
sinx = (float) (sinx + pow -1, i ) * (pow X, 2*i+1) / factorial ( (float) 2*i+1) ));

if( sinx - sin(x) <0)

error = (float) (-1 * (sinx - sin(x)));
el se

error = (float) (sinx - sin(x));

cout <<setiosflags( ios::left )
<«<"Sin(x) ="
<<set W 6)
<<setiosflags( ios::scientific)
<<set W( 16)
<<setprecision( 6 )
<<s*si n_x
<<set W 10)
<"BEror: "<< error <<end ;



}

void T3( float x, int m int s)
{

float sin x =0.0;

float v = 1.0;

float error = 0.0;

/] Taylor Series using Hner's Approach
for( int i=m i>=2; i--)

v = (float)(1 - ( pow(x, 2) / ((2¥i+1)*(2*i)) ) * v);

sinx = (float) (x - pow(x, 3)/factorial (3) * v);

if( sinx - sin(x) <0)

error = (float) (-1 * (sinx - sin(x)));
el se

error = (float) (sinx - sin(x));

cout <<setiosflags( ios::left )
<«<'Sin(x) ="
<<set W 6)
<<setiosflags( ios::scientific )
<<set W 16)
<<setprecision( 6 )
<<s*si n_x
<<set W( 10)
<<"Eror: "<< error <<end ;



