Feladat

Objektum elvii alkalmazasok
fejlesztése o » e
Készitstink olyan Gjra-felhasznalhaté kédot, amellyel vermet
lehet létrehozni és hasznalni. A példanyositdsnal tetszélegesen
Verem Tl’pllS OSZ,T(”V-Sablonja valaszthassuk meg a verem elemeinek tipusat, valamint a
* verem konkrét reprezentacidjat, amely lehet statikus (témbos
azaz aritmetikai), illetve dinamikus (egyiranyu, fejelem nélkli
lancolt listds) abrazolas! Kiilonitstk el a verem interfészét a
Gregorics Tibor reprezentaciojatol!

Verem-tipus specifikacio

Statikus reprezenticié Dinamikus reprezenticio
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Absztrakt dbrazoldsok: p .

Idébélyeges elemek halmaza: Sorozat: 1. Régzitett a lefoglalt meméria 1. Valédi mérethez igazodik a lefoglalt
mérete (felesleges vagy kevés) memodria (de a cimeket is tarolja)
2. Tombnyi szabad meméria kell 2. Sok kisméret(i memoria szelet kell
3. Adatelemek elérési ideje konstans || 3. Adatelemek elérési ideje altalaban
(A top illetve a vect[top] linedris, de példaul az elsé elem
elérésére van szuikség.) elérési ideje konstans.

Osztély-sablon példanyositas Verem-tipus osztaly-sablonjanak publikus része

template <typename Item>
class Stack

Stack<Item> osztaly-sablon példanyositasai
ahol Item az elemi-tipus paramétere

{ +push(Item): void
public: +pop() :ltem
Stack (int max = 0); +op() :ltem
+empty() : bool

Stack<int> sil; Stack<int> si2(20);
Stack<strl]:g> ss; / void push(const Item &e);
Stack<Test*>  st; verem maximélis mérete Item pop();
statikus reprezentaciohoz Ttem top() const;
. i, ;
sil.push(4); bool empty() const;
ss.push("alma");

Kup *o = new Kup (2.0, 4.5);
st.push (o) ;

private:




Osztaly diagram 1. valtozat

StackExceptions
[
PPN FULLSTACK

+push(ltem): void
+pop() :ltem
+top() :Item
+empty() : bool

LinkedRepr

head : Node* vect: Item[]
top @ int

Verem-tipus sablon-metodusai

template <typename Item>
Stack<Item>::Stack(int max = 0){
if (max==0) repr = new LinkedRepr<Item>();
else repr = new ArrayRepr<Item> (max);

}

template <typename Item>
void Stack<Item>::push(const Item &e){ repr->addFirst(e); }

template <typename Item>

Item Stack<Item>:: pop () {
Item e = repr->getFirst();
repr->removeFirst () ;
return e;

}

template <typename Item>
Item Stack<Item>:: top() const { return repr->getFirst(); }

template <typename Item>
bool Stack<Item>:: empty() const { return repr->empty(); }

Reprezentacio

+addFirst() : void
+removeFirst(): void
+getFirst() : Item
+empty()  : bool

template <typename ewrite - void

class SegRepr
{
public:

virtual void addFirst (const Item &e)
virtual void removeFirst() = 0 ;
virtual Item getFirst() const = 0 ;
virtual void empty() const = 0 ;
virtual void write(std::ostream&) const
virtual ~SeqgRepr () {};

seqrepr.hpp

Osztaly diagram 2. valtozat

Stack SeqRepr

+push(ltem): void +pop() +addFirst() : void
Item +removeFirst(): void
+top() :Item +getFirst() : Item
+empty() : bool +empty()  : bool
+write : void

StackExceptions

head : Node* vect: Item[]

top : int

EMPTYSTACK
FULLSTACK

Verem-tipus miiveletei ,inline” modon

template <typename Item>
class Stack
{
public:
Stack (int max = 0) {
if (max==0) repr = new LinkedRepr<Item>();
else repr new ArrayRepr<Item>(max);
}
void push(const Item &e){ repr->addFirst(e); }
Ttem pop () {
Item e = repr->getFirst();
repr->removeFirst () ;
return e;
}
Item top() const { return repr->getFirst(); }
bool empty() const { return repr->empty(); }

stack.hpp

private:
SeqRepr<Item> *repr;

rep

SeqRepr

template <typename Item>
class LinkedRepr : public SeqRepr<Item>{
public: +addFirst() : void

+removeFirst(): void
+getFirst() : Item
+empty()  : bool
+write()  : void

LinkedRepr () { head = NULL;}
LinkedRepr (const LinkedRepr&);
LinkedRepré& operator=(const LinkedRepré&)

~LinkedRepr () { destroy(); }

i ltem |
virtual void addFirst(const Item &e); A LT
virtual void removeFirst(); LlnkedRepr
virtual Item getFirst() const; ~destroy(): void
virtual void empty () const; —copy() : void
virtual void write(std::ostream&) const;

*
private: hea
struct Node{ ,—| i
Item val; i Mtem
Node *next; L Node |
Node (int e, Node *n):val(e), next (n){)| *val:ltem
bi
Node *head; et

void destroy();
void copy(const LinkedRepr&);

)i linkedrepr.hpp




Lancolt repr metoausai Lancolt reprezentacid - segédfiiggven

void LinkedRepr<Item>::addFirst (const Item& e) { template <typename Item>
try{ void LinkedRepr<Item>::copy(const LinkedRepré& r) {

head = new Node (e, head) ;
}catch(std::bad_alloc o) { throw FULLSTACK; }
}
template <typename Item>
void LinkedRepr<Item>::removeFirst () {
if (head==NULL) throw EMPTYSTACK;
Node *p = head;
head = head->next;
delete p;
}
template <typename Item>
Item LinkedRepr<Item>::getFirst() const {
if (head==NULL) throw EMPTYSTACK;
return head->val;

}
template <typename Item>
bool LinkedRepr<Item>::empty() const {

return head==NULL;
} linkedrepr.hpp

Lancolf reprezentacio - masolo konstruktor,

értékadas operator

template <typename Item>

LinkedRepr<Item>::LinkedRepr (const LinkedRepr& r) {
copy (r) ;

}

template <typename Item>
LinkedRepr<Item>& LinkedRepr<Item>::
operator=(const LinkedRepr& r) {

if (this==&r) return *this;

destroy () ;

copy (r) ;

return *this;

linkedrepr.hpp

if (r.head==NULL) head = NULL;
else {
try
head = new Node (r.head->value,NULL) ;
Node *g = head; Node *p = r.head->next;
while (p!=NULL) {
g->next = new Node (p->value,NULL) ;
g = g->next; p = p->next;
}
}ecatch (std::bad_alloc o) {
destroy();
throw FULLSTACK;|

template <typename Item>
void LinkedRepr<Item>::destroy () {
Node *p;
while (head!=NULL) {
p = head;
head = head->next;
delete p;

linkedrepr.hpp

Lancolt reprezentacio - kiirds

template <typename Item>
void LinkedRepr<Item>::write (std::ostream& o) const
{
o << "[";
Node<Item> *p = head;
if (p!=NULL) {
o << " " << p->val;
P = p->next;
}
while (p!=NULL) {
0 << ", " << p->val ;
P = p->next;
}

0 << " ";

linkedrepr.hpp

Tombas reprezentacio metodusai

template <typename Item>
void ArrayRepr<Item>::addFirst (const Item& e) {
if (top+l==(int)vect.size()) throw FULLSTACK;

Tombos reprezentacio

template <typename Item> +addFirst() : void
class ArrayRepr : public SeqRepr<Item>{ +removeFirst(): void

SeqgRepr

public: +getFirst() : Iltem vect [++top] = e;
ArrayRepr (int max) { +empty()  :bool }
try{ vect.resize (max); } +writef : void
h B 11 h FULLSTACK;
iz;:_iftd bad_alloc o){ throw FULLSTACK;} template <typen: Ttem>

void ArrayRepr<Item>::removeFirst () {
if (top==-1) throw EMPTYSTACK;
--top;

}
Int getMaxSize() const {
return (int)vect.size();

} }

virtual void addFirst(const Item &e);
virtual void removeFirst();

virtual Item getFirst() const;
virtual void empty () const;

virtual void write(std::ostream&) const;

template <typename Item>

Item ArrayRepr<Item>::getFirst() const{
if (top==-1) throw EMPTYSTACK;
return vect[top];

}

private:
vector<Item> vect;
int top;

template <typename Item>

bool ArrayRepr<Item>::empty() const
{ return top==-1; } arrayrepr.hpp

arrayrepr.hpp

)i




Tombas reprezentacio - kiirds

Telepitési diagram

int main() template <typname Item>
{ class Stack {

template <typename Item>

void ArrayRepr<Item>::write(std::ostream& o) const

{

} Yi

private,” IEMERERT | private

enum StackExceptions template <typname Item>
[I——Y class SeqRepr {

o << "[n;

if (top>=0) {
o << " " << vect[top];

}

for (int i=top-1 ; i>

;-1 g
0 << ", " << vect[i];

yi

linkedrepr.hpp arrayrepr.hpp

template <typname Item> template <typname Item>
class LinkedRepr class ArrayRepr
: public SegRepr { : public SegRepr

}

0 << "

}i bi

Barat fiiggvény-sablon

template <typename Item> inc ’icst‘reanw
class Stack; #inc ck.hpp
using namespace std;

template <typename Item>

std::ostream& operator<<(std::ostream& out, const Stack<Item>& s); int main()
{

template <typename Item> Stack<int> s; // Stack<int> s(10);
class Stack try{
{ int i;

public: while( cin >> i ){

s.push(1i);

friend } ‘

std::ostream& operator<< <> (std::ostream& out, const Stack& s); )cat.;ch (StackExceptions e) {
Vs if (e == FULLSTACK) cout << ".";

}

template <typename Item> cout << s << endl;
std::ostream& operator<< (std::ostreamé& out, const Stack<Item>& s)
{ while (!s.Empty()) {

s.repr->write (out); cout << s.pop() << endl;}

return out; }
} return 0;

stack.hpp

Alapértelmezett sablon-parameéterek

template <typename Item = int>
class Stack{ Stack<int> y;
public: Stack<> y;

bi Stack<Test*> y;

template <typename Item, int maxsize = 100>
class ArrayRepr({
public:
ArrayRepr () {
try{ vect.resize (maxsize); }
catch(std::bad_alloc o) { throw FULLSTACK;}
top=-1;

Stack<int, 10> y;
Stack<int> y;




