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#include <iostream>
#include "Point.h" // this class represents a two dimensional point (an element of IR"2)

int main() {
void* arr[10]; // ageneric data structure

for(int i = 0; i<10; i++)
arr[i] = new Point(i,i+1); // implicit cast: Point* -> void* (like up-cast)
for(i = 0; i<10; i++)



std::cout << *((Point*)arr[i]) << ™ "; // explicit cast was needed (like down-
cast)

std::cout << std::end!;
}
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filee A.h

template <class Type>
classA {
private:
Type datg;
public:
A(Typedata) : _data(data) {}
Type getData() { return _data; }
1
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file: main.cc

#include "Point.h"
#include"A.h"

int main() {
A<double> ad(5.5);
Point p;
A<Point> ap(p);
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class A<double> {
private:
double data;
public:
A(double data) : _data(data) {}
double getData() { return _data; }
1
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class A<Point> {
private:
Point _data;
public:
A(Point data) : _data(data) {}
double getData() { return _data; }
i
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template <typename T>
clasA{...}
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file A.h:
template <class Type>
classA{
private:
Type datg;
public:
A(Type data);
Type getData();



};

template <class T>
A<T>:A(T data) : _data(data) {}

template <class T>
T A<T>:..getData() { return _data; }

2 T oy A7 class—5 no»y spnany o0 “A<T>: L7 DAamD PNINY NN

TPND9NIP DTN ONMN NIAND XY . =71 ¥IP2 NPXPNON FWINN NN 03 NI YITN
15995 (“.cC') NI

95 .75 °ND2 0TI TPEI9MIP 121V .CC NP DI, MIDNY D21 PEDMPN DTINA 710D
N2 18 object files—n Yo nx vann linker -n 1 object file nx»n N9 P8>aNIP
nian!
: .CC X212 template member function —n NX DXWHNN WONY NN
file A.cc:
template <class T>
A<T>:A(T data) : _data(data) {}

template <class T>
T A<T>:..getData() { return _data; }
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int A<int>::getData() { return _data; }
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SMatrix A<SMatrix>:.getData() { return _data; }
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file: main.cc

#include “A.h”

int main() {
A<double> &(7.8);
agetData();

}
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file ListNode.h:
#ifndef _LISTNODE_H
#define _LISTNODE_H

template <class Type>
class ListNode {
public:
Type* data;
ListNode* next; // “ ListNode<Type> * next “ isaso correct
ListNode(Type *data= NULL, ListNode* next = NULL)
. _data(data), next(next) {}
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#endif

file LinkedList.h:
#ifndef LINKEDLIST H
#define LINKEDLIST H

#include <iostream>
#include "ListNode.h"

template <class Type>
class LinkedList {
friend ostream& operator << <>(ostreamé& o0s, const LinkedList& list); // * see remark
private:
ListNode<Type>* head; // the '<Type>' is needed here
public:
LinkedList() : _head(NULL) {}
void insert(Type& data);
|3

template <class Type> // *template function*
ostream& operator <<(ostreamé& os, const LinkedList<Type>& list) {
ListNode<Type> *tmp = list._head,;
while(tmp '= NULL) {
0s<<" ->" << *(tmp->_data);
tmp = tmp->_next;
}

return os,



}

template <class Type>
void LinkedList<Type>::insert(Type& data) {

_head = new ListNode<Type>(&data, _head);
}

#endif
: 7172 Main 23N55 117 N

filemain.cc:

#include <iostream>

#include "LinkedList.h"

#include "Point.h"

int main() {
LinkedList<int> iList;
LinkedList<Point> pList;
intil=2,i2=3,i3=-33;
iList.insert(il);
iList.insert(i2);
iList.insert(i3);
Point p1(2,1),p2(5,7);
pList.insert(pl);
pList.insert(p2);

std::cout << iList << std::endl << pList << std::endl;

LinkedList<LinkedList <Point> > Il; // the space '<Point> >' is essential
[l.insert(pList);

[l.insert(pList);

std::cout << Il << std::endl;

}
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file ListNode.h:
#i fndef LI STNODE_H
#define LI STNODE H

tenpl ate <typenane Type>
cl ass Li st Node {
publi c:
Type* _dat a;
Li st Node* _next;
Li st Node(const Type* data = NULL, ListNode* next = NULL)



. _next(next) {
i f(data)
_data = new Type(*data); // assum ng copy ctor of

Type
el se
_dat a=NULL;
}
~Li st Node() {
i f(_data)
delete _data
}
1
#endi f
fileLinkedList.h:

#i f ndef _LI NKEDLI ST_H
#define _LINKEDLI ST_H

#i ncl ude <i ostreanr
#i ncl ude "Li st Node. h"

tenpl ate <typenane Type>
cl ass LinkedLi st {
friend ostrean& operator << <>(ostrean& os, const LinkedList& list);
private:
Li st Node<Type>* _head; // the '<Type>' is needed here
publi c:
Li nkedLi st() : _head(NULL) {}
Li nkedLi st (const Li nkedLi st& ot her);
voi d insert(const Type& data);
~Li nkedLi st ();

}s

tenpl ate <typenane T>
Li nkedLi st <T>:: Li nkedLi st (const LinkedLi st& other) {
/1 better to inplement it using ListNode<T>**
i f(other. _head == NULL) {
_head=NULL,;
return;

Li st Node<T>* tnpT = _head = new Li st Node<T>(ot her._head->_dat a);
Li st Node<T>* tnpO = ot her._head;
whi l e(tmpO >_next) {
tnpT->_next = new Li st Node<T>(t npO >_next->_data);
tmpO = t mpO >_next;
tmpT = tnpT->_next;

}

tenpl ate <typenane Type> // *tenplate function*
ostreanm& operator <<(ostrean& os, const LinkedList<Type>& list) {

Li st Node<Type> *tnp = |list._head;
while(tmp !'= NULL) {
0S << " -> " << *(tnp->_data);

tnp = tnp->_next;
}

return os;



}

tenpl ate <typenane Type>

voi d Li nkedLi st <Type>::insert(const Type& data) {
_head = new Li st Node<Type>( &dat a, _head) ;

}

tenpl ate <typenane T>
Li nkedLi st <T>:: ~Li nkedLi st () {

Li st Node<T>* t = _head;
whi | e(_head) {
_head = _head->_next;
delete t;
t = _head,
}
}
#endi f
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file main.cc:

#i ncl ude <i ostreanr

#i ncl ude "LinkedLi st.h"

#i ncl ude "Point. h"

int main() {
Li nkedLi st <i nt> i Li st;
Li nkedLi st <Poi nt > pLi st;
int i1=2, i2 =3, i3=33;
iList.insert(il);
iList.insert(i2);
i List.insert(i3);
Poi nt pl(2,1), p2(5,7);
pList.insert(pl);
pLi st.insert(p2);

std::cout << iList << std::endl << pList << std::endl

Li nkedLi st <Li nkedLi st <Point> > ||
I'l.insert(pList);

pl.set X(7777);

pList.insert(pl);
I'l.insert(pList);

std::cout << || << std::endl
}
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