#include <iostream>
using namespace std;
struct complex

{

double r; double i;

; /

complex add(complex a, complex b)
complex c;
cr=a.r+b.r;c.i=a.i+b.i;
return c;

}

complex sub(complex a, complex b)
complex c;
cr=a.r-b.ryc.i=a.i-b.i
return c;

} {

complex mul(complex a, complex b)
complex c;
cor=a.r*b.r-a.i”*b.
ci=a.r*b.i+a.i*b.r;
return c;
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complex operator+(complex a, complex b)

complex operator-(complex a, complex b)

complex operator*(complex a, complex b)

operator overload

int main()

complex x = {0.8, 1.5};

complex 'y ={3.9, 2.7};
X = sub(mul(x, y), x);

X=X*Yy-X;

cout<<"x="<<xr
<K (XI>07?"+": ") << xi<<"I\n"
return O;



#include <iostream>

using namespace std; ri:::) YIRZ 2 ;U
R B A

{
double r;
double i;
public: default constructor N EEX L )
complex() {} . i%y?a%i?\ffgg'Ti
complex(double rr, double ii) : . %ﬁé‘:@f’z‘é&iﬁ'}%ﬁ\. \
r(rr), i(ii) e S TEFREXSE
{ . T
I =ii;
z:omplex operator+(complex b) ostream & operator<<(ostream & s, complex a)
{ { H " "w .
return complex(r + b.r, i + b.i); return s <<ar<<(a.i>07"+":")
} <<a.i<<"%
complex operator-(complex b) }
{ . .
return complex(r - b.r, i — b.i); |{nt main()
}
complex operator*(complex b complex x(0.8, 1.5), y;
{ g g ( g ) y =x * complex(3.9, 2.7) - x;
return complex(r * b.r - i * b.i, cout<<'y="<<y<< \n’,
r*bi+i* br), return O,
} }
I}




/l cmp.hh: Complex Variables
#ifndef CMP_HH

#define CMP_HH iRy U= | ~E‘ =
#incllude <iostream> *mﬁﬁ*n &%::I E

class Complex

il

{ ) fEZ%: cmp.hh
L,
public:
Complex() {}
Complex( p, ip);
Complex( p);
/[ operators
Complex operator+(Complex b) ; e £F % » R & (inline F&41)
Complex operator-(Complex b) ;  Bos®
Complex operator*(Complex b) ; . = N .
Complex operator/(Complex b) ; TEHAZA (#include)
/[ utilities
stream_output(std::ostream & st) ;
I3
/[ overload, inline functions
inline Complex operator+( a, Complex b) {return b + a;}
inline Complex operator-( a, Complex b) {return Complex(a) - b;}
inline Complex operator™( a, Complex b) {return b * a;}
inline Complex operator/( a, Complex b) {return Complex(a) / b;}
inline std::ostream & operator<<(std::ostream & st, Complex & ¢)
{
c.stream_output(st);
return st;
}

#endif
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I/l cmp.cc: Complex Variables, definition
#include "cmp.hh"

Complex::Complex( p, ip) : /[ cmp_test.cc
r(rp), i(ip) #include "cmp.hh"
{} using namespace std;
main()
Complex::Complex( p) : {
r(rp), i(0) Complex a(1.6, 2.4);
{} Complex b = Complex(3.1, -1.6) / a;
Complexc=b + 3;
Complex Complex::operator+(Complex b) cout << "a="<<a <<'\n}
{ cout << "b=" << b << '\n’;
return Complex(r + b.r, i + b.i); cout << "c="<<c <<'\n}
} cout << "(a*c)/(1-b)="<<(a*c)/ (1 -b)<<"\n
}
... Snipped ...
Complex::stream_output(std::ostream & stream)
{
stream <<r; cpl@area:~$ g++ cmp test.cc cmp.cc -o cmp_ test
if (i > 0) stream << '+' << j <<l Cpi@g "gajlﬁ ./cmp_test
. . . ne. a=1.0+2.
} else if (i < 0) stream <<i <<'[' b=0 134615-1. 201921

c=3.13462-1.201921I
(a*c)/(1-b)=6.18521-2.119451I
cplEarea:~$%
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FE U S

$ c++ -c cmp.cc -I. -Wall

$ c++ -c cmp test.cc -I. -Wall
SRR, cmp.o flcmp test.o
FEZURY S

$ c++ cmp test.o cmp.o -0 cmp test
SEIEITHE: cmp test



/[ mat.hh

== ‘ - I -
#ifndef MAT_HH : ,fyﬂ , %j I}E > E} 1]
#define I\/IAT HH .
#include <iostream> Matrlx Matrlx(3|ze t nr, size_t nc)

class Matrix n_row(nr), n_col(nc) constructors
{vals = new double[n_row * n_col];}

{ size tn_row; Matrix::Matrix(const Matrix & m) :
size tn_col: { n_row(m.n_row), n_col(m.n_col)
_double " vals; vals = new double[n_row * n_col];
public: for (size_ti=n_row * n_col; i --;) vals[i] = m.valsi];
Matrix(size t nr, size t nc); }
Matrix(const Matrix & m); //"copy constructor
Matrix(size t nr, size t nc, double const * v); Matrix::~Matrix()
~Matrix(); // destructor — (delete [] vals;) destructor
double & elem(size tri, size tci); // element access
I ov_erloadlng operators _ \ double & Matrix::elem(size_t ri, size_t ci)
Matrix operator+(const Matrix & m) const; {return vals[ri * n_col + ci]:}
Matrix operator-(const Matrix & m) const; B
Matrix operator*(const Matrix & m) const;
Matrix operator*(double v) const;
// making unit Matrix
static Matrix unit(size tsz);
// output
void stream_out(std::ostream & 0) const;
3

/[ external overloads

Matrix operator*(double v, const Matrix & m);

std::ostream & operator<<(std::ostream & o, const Matrix & m);
#endif



// mat exp.cc %E‘.Iz——'*ﬁw\ 3

#include <mat.hh>

using namespace std;

int main() cpl@area:~/hw5$%$ 1s

mat.cc mat exp.cc mat.hh
! cpl@area:~/hw5%$ c++ -c mat.cc -I. -Wall

double v1[] = { cpl@area:~/hw5$ c++ -c mat exp.cc -I. -Wall
1,2,3,4,5, cpl@area:~/hw5$ c++ mat exp.o mat.o -o mat exp
5,4,3,2,1, cpl@area:~/hw5$ ./mat exp
0,1,3,1,5, 6 17 61 64 34
9,8,7,6,4, 26 3 53 20 14
7,1,8,2,6}; 10 15 24 52 30

- 53 31 126 57 41

double v2[] = { 18 22 80 70 31
1,0,3,0,0, cpl@area:~/hw5$%
5’2’3’0’1’
0,1,3,1,1,
0’0’7’4’1’
1’2’3’9’5};

Matrix ml(5, 5, vl);

Matrix m2(5, 5, v2);

Matrix mm = ml * m2 - 10 * Matrix::unit(5);
cout << mm;

return 0;



il

#include <vector>

‘ﬁ Ny ‘{1:"'"" A ._‘
7FZRL|~ %IE}E
#include <iostream>

using namespace std: container classes

main()
{
I[] ={1.2, 3.4, 5.78, 2.22};

vector< > a(l, | + sizeof(l) / sizeof( ));
a.push_back(4.1);

a.erase(a.begin());

for (vector< >:iterator i = a.begin(); i = a.end(); i ++) {

cout <<''<<*j;

Y

cout << '\n"

l?o.;e(SiZ(ia(—E;)(é' i < a.size();i++){ VeCtor—jﬂzﬁ %ﬁ%ﬁ%ﬁ%@?u
= 0; 1 < a.size(); list . B PEETHEE &Y
t ; YA P

, o coutss el queue : JEifE S HAUT

cout << \n’; map : A B

} return O; set: REEBEBEHNES
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AFEAESE

1. SES AR EAE: B mat.cc fE, A4 mat.hh X
mat_exp.cc (f77£ CP SSH fflflx 25 /usr/local/src/hw5 H
PR B MOBAS AT o (B A5 SR AN AT

2ATEHIE: 5 NI RRAIRI G R
d’ x _ X d’y _ y
dt2 (x2_|_y2)3/2 dt2 (x2+y2)3/2

DINZEASEHE r, B—BERXEE x X y7E0 < ¢t < TR
B © 1 x(0) = 2, 1(0) = 0, v(0) = v,(0) = 0.2 & 7=0.02,
0.01, 0.001; T = 100 A EBIEAPIME AL E TEAE ©




FEFCRA T HEA
cp1@area:~$ hwb5-orbit

# Input: time_step xO yO vxO vy0 T
0.02200.20.20.1
# Got: 0.02200.20.20.1

0.02 2.0039 0.004 |
1 i~ ho 0.022 0 0.2 0.2 100 | hw5-orbit > ob1.dat
004 20077 00079988 FHEXITISIAL > o

0.06 20114 0.0119992
0.08 2.015 0.015998 GNUPLOT

Version 4.4 patchlevel 0
0.1 2.01851 0.0199961 last modified March 2010

cpl@area:~$ System: Linux 2.6.35-27-generic

Copyright (C) 1986-1993, 1998, 2004, 2007-2010
Thomas Williams, Colin Kelley and many others

gnuplot home: http://www.gnuplot.info

faq, bugs, etc: type "help seeking-assistance"
immediate help: type "help"

plot window:  hit'h’

Terminal type set to 'wxt'
gnuplot> set st da lines
gnuplot> plot 'ob1.dat' u 2:3
gnuplot>
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