
�

���������	�
������������������	�����

�	������������� �!���#"
��$%�

&('*),+.-�/1032546),+	7	8�9,7:+.7�/:2 &('*),+.-�/3012 -3;�<>=@?6),+	7	8.;A),+.7	8�9,7CBD7�/:2 &�;E;�8.2>+	2D/F8�7�G	=�-�9�BBH=�0�'
I 9�+.7D)�BJ/F),+	<>9K&L;5M�N�-�&('�=�&�=�9,OPBD&�-3;>Q
< I 8�-�=
+�G%BR&('S? /T;,U,2VB I 8�-�=�+�G./FBD+.N:2>-38WQ�7.+	< I 8.X�-3<
<>+	B8W/FBH+.N:2V-18WQ�7.+	<�BR9�-�+	2,;�;Y<,8.B I 8�-
=�+�G%BR&L;5),+�/T8.;,U,B),+.7.+.+�Q
<,2�BR0
U,<5?Z),+.=�-�'[O�+.7.=1BD&

BD+.N:2>-38WQ�7.+	<,B\9�< I O�=1<>&[),+.N:8�-S8�7.UV7	< 9�8W/3-S),+	2H'#QS? /T;,U�2H/SBDN1-�9�+.7.=18�9�B\0�'[&#=]9,=3;�2,7>4^9�+.7	2�G
I 8�O,=1<_+�'�N:2�<H/F),+%;�2>9�;�2K8�7	< `
=S)�;,&�? /:;,U�2,B\+	8W/1+.=�-
U,<V&[)�XH-32,;,+%; I 8�O�=1<54 '�8W/1a I Q
8.<D/

?ZbZ=38
cd
4^UV+	;�aKa,O,+.0@4Z)�+.c�a,O,+.0

–
),+.+.c,7.7	2>-�Q

d ),+.=�-�'eO�+.7.=1BD& I 9,+.7C)�BJ/F),+	<>9K&�;EM�N1-
=@4 I 8�-�=
+�G�&[BV2,8�0�/SO,UV+.+.9,7:+.c,7.7	2V-�Q
B I 8�O,U�<,B\+�'�N:2,<V&

&�;EBD-�0
O,=�O,UV+.+.9PBH& I 9�+.7Tf#/T8�a,&�?^g ���.� 9P<>-
a,7:+.c,7.7	2>-�Q�B I 8�-�=
+�Gh/S9�+.O,+.OV/FBH+.N:2V-18WQ�7.+	< 9�0�+.UV+
X�8�OK+�Q�&i9>'�/1a,7:9,0
018�aP2KBH+.N:2V-18WQ�7.+	<KBD9P8.<j9P8.B>25? 9�2>+	8�OP2KBD+.N:2>-18WQL7.+	<K),+.0�018�aP2,B),+.-�Q�OP2

-�U�<V&�9P8W'�+�Q
8.2�BR9�8�+.9P8.<,B\9,-�0
+.O d 8�&L; extension –
B <�8.Bkf#/T8�a�BX�8�O,&i&(/T8�a�2,B I 8.2>+.OPBj? f#/T8�a�B

d )�+.7	8.;E),+	X�8�O�2 9P8�+	BH&[BD&�8�=
+Tf#/T8�a>/F),+.-�Q�O�2V=e9,0
018�aP2,B BD+.N:2V-18WQ�7.+	<�Bj? f#/T8�a�B)�;>/FBH038�a,7	B
?68�&L;ml �n�:����" f#/:8�aPB X�8�OE&('i/:8.;,UV&i-1;>Q�<546)�+.7.9P;�2>&[BV2,8�0�/\?6bZ=38J)�+.7	8�9�7:+.O,+.O>/\4 &�8�aA46BD7	8.2>9A4 text?^&#=18.2�BR+.-�Q�O�2�BR`�-#'
B\&�; ���������D�#������oV� 9P<R'#/:8�aPB <,8.B\O�8WQ�+.cPBj4p),+.7.9�;�2D/F)�X

BDN1-�7	;EBH+.N:2V-18WQ�7.+	< -:G	U,<V&�81-18.2,;,&i+.0
=�/S+.c,7.7	2V-�Q
B I 8�-�=
+�Gh/F;�2V9�;�2�B C++ –
/S018�a /:8�9�=�7C8�7.UV7	<
? '
8W/1a I Q�8.<H/S-18.2�;,&

���1��qD"�rs�:�,o��t���,r[���������KrL�u�P�>�%q>�

d <H/:B header –
Bkf#/T8�aK9�< &#&�=�&[8�7.+�&s'�),+.N�/3a>/F;�8.2,+	;E),+.-1;>Q
<�2,B),+.9�8�-�+	;>/F;�2V9�;�BD&i+.0�=�/

#include <fstream>;�8.2V+	;5),+	X�032 <D/:BR038�a�BK?
of st r eam d <>+	BBJ/1+�9�=ef#/:8�a�& st r eam

9PX�N1+.+	2,BBHa�&#U�2,B
d 9,+.UV=
8�7	B di r ect or y –

/�f#/:8�a�&
t ext

9,+.+.N:2V-18WQ�7.+	<R/T8�9,=
&�+.0
=�/v8�GVBDa,&#U�2D/

#include <fstream>
int main() {

std::ofstream outputFile;
outputFile.open("out-file.txt");
if(!outputFile) {

std::cerr << “can’ t open out-file.txt\n” ;
std::exit(1);

}
outputFile << "here is an example of a text file..\n"

<< " the way we do it is similar to the way we send text \n"
<< " to the standard output stream" << std::endl;

}
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#include <fstream>
int main() {

std::ifstream fl;
fl.open("out-file.txt");
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if(!fl) {
std::cerr << "problem opening input file\n";
exit(1);

}
char buf[20]; // max word size
while(!fl.eof()) { // while not end of file

fl >> buf; // read a word (untill a separator)
std::cout << buf << " ";

}
}

� get �������
	���������������������������������������� �!�"#�!��%$��&�
char c;
while(fl.get(c)) {

std::cout.put(c);
}
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file.open(“/home/me/stam.data”);
file.open(“../../anotherDir/stam.txt”);
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#include <fstream>

class Point {
public:

double _x,_y;
Point(double x=0, double y=0)

: _x(x),_y(y) {}
};

std::ostream& operator <<(std::ostream& os, const Point& p) {
os << '(' << p._x << ',' << p._y << ')';
return os;

}

std::istream& operator >>( std::istream& is, Point& p) {
char c;
is >> c >> p._x >> c >> p._y >> c;
return is;

}

int main() {
Point p;
std::cout << "please enter a point\n";
std::cin >> p;
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std::ofstream out("points");
out << p;
p._x = 17;
out << p;
out.close(); // close the file
std::ifstream in("points");
in >> p; std::cout << p;
in >> p; std::cout << p;

}
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class Triangle {
public:

Point _p1,_p2,_p3;
};

std::ostream& operator <<( std::ostream& os, const Triangle& tr) {
os << '[' << tr._p1 << ','<< tr._p2 << ','

<< tr._p3 << ']';
return os;

}

std::istream& operator >>( std::istream& is, Triangle& tr) {
char c;
is >> c >> tr._p1 >> c >> tr._p2 >> c

>> tr._p3 >> c;
return is;

}
int main() {

Triangle tr;
std::cout << "please enter a triangle\n";
std::cin >> tr;
std::ofstream out("triangle");
out << tr;
out.close();
std::ifstream in("triangle");
Triangle t2;
in >> t2;  cout << t2;

}
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#include <fstream>

class Point {
public:

double _x,_y;
Point(double x=0, double y=0)

: _x(x),_y(y) {}
};

std::ostream& operator <<( std::ostream& os, const Point& p) {
os << '(' << p._x << ',' << p._y << ')';
return os;

}

std::istream& operator >>( std::istream& is, Point& p) {
char c;
is >> c >> p._x >> c >> p._y >> c;
return is;

}
class Triangle {
public:

Point _p1,_p2,_p3;
double val() { return _p1._x+_p2._x*2+_p3._x; }
Triangle() {}
Triangle(Point& p1, Point& p2, Point& p3):

_p1(p1), _p2(p2), _p3(p3) {}
};

std::ostream& operator <<( std::ostream& os, const Triangle& tr) {
os << '[' << tr._p1 << ','<< tr._p2 << ','

<< tr._p3 << ']';
return os;

}

std::istream& operator >>( std::istream& is, Triangle& tr) {
char c;
is >> c >> tr._p1 >> c >> tr._p2 >> c

>> tr._p3 >> c;
return is;

}

class Node {
public:

Triangle _data;
Node *_ls,*_rs;
Node(const Triangle& data, Node* ls = NULL, Node* rs = NULL);
Node(Node* ls = NULL, Node* rs = NULL);
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};
Node::Node(const Triangle& data, Node* ls, Node* rs):

_data(data),_ls(ls),_rs(rs) {}
Node::Node(Node* ls, Node* rs):

_ls(ls),_rs(rs) {}
// could have just the first ctor:
// Node(const Triangle& data=Triangle(), Node* ls = NULL, Node* rs = NULL);

class Tree {
friend ofstream& operator <<(ofstream& os, const Tree& tree);
friend ostream& operator <<(ostream& os, const Tree& tree);
friend istream& operator >>(istream& is, Tree& tree);
static void print(ostream& os, Node* p);
static void get(istream& is, Node** p);
Node* _root;

public:
Tree();
void insert(Triangle& data);

};

Tree::Tree() : _root(NULL) {}

std::ostream& operator <<( std::ostream& os, const Tree& tree) {
os << "a tree:\n";
Tree::print(os,tree._root);
return os;

}

std::ofstream& operator <<( std::ofstream& os, const Tree& tree) {
Tree::print(os,tree._root);
return os;

}

void Tree::insert(Triangle& data) {
Node** p = &_root;
while(*p) {

if(data.val()<((*p)->_data).val())
p = &((*p)->_ls);

else
p = &((*p)->_rs);

}
*p = new Node(data);

}

void Tree::print(ostream& os, Node* p) {
if(!p) {

os<<'n';
return;

}
os << '{';
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print(os,p->_ls);
os << ',' << p->_data <<',';
print(os,p->_rs);
os<<'}';

}

std::istream& operator >>( std::istream& is, Tree& tree) {
Tree::get(is,&(tree._root));
return is;

}

void Tree::get(std::istream& is, Node** p) {
char c;
is>>c;
if(c == 'n') {

*p = NULL;
return;

}
*p = new Node;
// the '{' was already read
get(is,&((*p)->_ls));
is >> c >> (*p)->_data >> c;
get(is,&((*p)->_rs));
is.get(c); // '}'

}

int main() {
Tree tree;
Point* array[3];
array[0] = new Point(1,1);
array[1] = new Point(2,2);
array[2] = new Point(3,3);
Triangle* arrT[6];
int ix = 0;
for(int i=0; i<3; i++)

for(int j=(i+1)%3; j!=i; j=(j+1)%3)
arrT[ix++] = new Triangle(*array[i],*array[j],*array[3-i-j]);

for(int t=0; t<6; t++)
tree.insert(*arrT[t]);

std::ofstream of("trees.txt");
std::cout << tree << endl;
of << tree;
// delete ...
of.close();
Tree tree1;
std::ifstream in("trees.txt");
in >> tree1;
cout << tree1;  

}
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