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2% : complex

z=zx+jy

@ = arctan

O R R

double R

By L

double 1

580 i 5

R BR R

complex(double, double)

) 1 B A

void prt()

L. B LR, B

complex operator+ (complex&.)

E¥mk. EREEF+

complex operator— (complex&:)

H¥E. ERERT—

complex operator * (complex&:)

H¥ R, EREHH

complex operator/ (complex&.)

HHRE. ERENF/

complex cpower(int) "R

void croot(int, complex * ) BHH n WH IR
complex cexp() BERAER
complex clog() b-% 00k
complex csin() . HBIEX
complex ccos() BRI

double cfabs() R

double angle() & B0 f

[(EF]

/IEBGER S n
#include <iostream>
#include <cmath>

using namespace std;.



class complex
{
private:
double R;
double 1I;
public:
complex (double real=0, double imag=0)
{R=real; I =imag; }
void prt ()

{

cout <<" (" <KR <KK", " <<I <M " ;

return;
}
double cfabs ()
{
double y;
y=sqrt (R* R+I*1I);
return y;
}
double angle ()
{
double y;
y =atan2(I, R);
return(y);
}
complex operator + (complex& c2)
{
complex c;
c.R=R#+c2.R; c.I=I +c2.1;
return c;
}
complex operator - (complexé& c2)
{
complex c;
c.R=R-c2.R; c.I=I-c2.I;
return c;
}
complex operator %

{

(complex& c2)

complex c;

double p, q, s;
p=R¥*c2.R; gq=1%c2.I;
s =(R+I) * (c2.R+c2.1);

/ /¥ 3 PR
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/1 RER

/1 BB

/1 E

/1B
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}

c.R=p-q; ¢.I=s-p-q;

return c;

complex operator / (complex& c2)

{

}

complex c;

double p, q, s, W;

p=R*¥Cc2.R; g=-1I%c2.1;

s =(R+I) * (c2.R-c2.1);

w=(c2.R) *¥ (c2.R) + (c2.I) * (c2.I);
if (w+1.0 !=1.0)

{
c.R=(p-q)/w; c.I=(s-p-q)/w;
}
else
{
c.R=1e+300; c.I=1e+300;
}
return c;

complex cpower (int n)

{

}

complex c;

double r, q;

q =atan2 (I, R);

r=sqrt(R¥*R +I*1I);

if (r+1.0 =1.0)

{r=n*log(r); r=exp(r);}
c.R=r*cos(n*q); c.I=r*sin(n*q);

return c;

void croot (int n, complex * p)

{

complex c;
int k;
double r, q, t;
if (n <1) return;
q =atan2(I, R);
r=sqrt(R*R +I%1I);
if (r+1.0 !=1.0)
{r=(1.0/n) * log(r); r =exp(r); }
for (k=0; k<n; k++)
{
t=(2.0%k*3.1415926 +q)/n;

/ 1R
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c.R=r*cos(t); c.I=r*sin(t);

plk] =c;

¥
complex cexp () o / /BB
( ;

complex c;

double p;

p =exp(R);

c.R=p*cos(I); c..I =p* sin(I);

return c;
}
complex clog () /1B
{

complex ¢;

double p;

P=R*R+I*I;

p =log(sqrt(p)):

c.R=p; c.I =atan2(I, R);

return c;
}
complex csin () /1 EBOE &
{

complex c;

double p, g;

p =exp(I); q=exp(-I);

c.R=sin(R) ¥ (p+q)/2;

c.I =cos(R) * (p~q)/2;

return c;
}
complex ccos () /1 ZBRE
{

complex ¢;

double p, q;

p =exp(I); g =exp(-I);

c.R =cos (R) * (p+q)/2;

c.I =-sin(R) * (p-q)/2;

return<;

bi
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/1 BBGER XK . cpp

#include <iostream>

#include <cmath>
#include "HPCGEHK .n"
using namespace std;
int main() //E R
{
int i;
double a, b;

complex c¢l, c2, c3, ¢, pl[5];

cin >>a >>b; /7R SLEL c1 i S A

cl =complex(a, b); cout <<"cl ="; cl.prt(); cout <<endl;

cin >>a >>b; /1 AB R c2 MIEH S B

c2 =complex(a, b); cout <<"c2 ="; c2.pxt(); cout <<endl;

cin >>a >>b; / /A EE o3 ML S

c3 =complex(a, b); cout <<"c3 ="; c3.prt(); cout <<endl;
c =cl +c2;
cout <<"cl +c2 ="; c.prt(); cout <<endl;
c=cl -c2;
cout <<"cl -c2="; c.prt(); cout <<endl;
c=cl * c2;
cout <<"cl * ¢c2="; c.prt(); cout <<endl;
c=cl / c2;
cout <<"cl / €2 ="; c.prt(); cout <<endl;
c =c3.cpower (-3);
cout <<"c3 -3 KHF ="; c.prt(); cout <<endl;
cout <<"c3 HJ SIKHFMHK: " <<endl;
c3.croot (5, p);
for (i=0; i<5; i++)
{
pli].prt(); cout <<endl;
}
c =c3.cexpl():

cout <<"cexp (c3) ="; c.prt(); cout <<endl;

c=c3.clog();

cout <<"clog (c3)

"; c.prt(); cout <<endl;
c =c3.csin();
cout <<"csin(c3) ="; c.prt(); cout <<endl;

c =c3.ccos();

cout <<"ccos (c3) ="; c.prt(); cout <<endl;
return 0;
}
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