
Ðàáîòà íà ÝÂÌ è ïðîãðàììèðîâàíèå, ìåõìàò, 2 êóðñ 2 ïîòîê

Òåìà 2. Íåïðåðûâíûå ñõåìû õðàíåíèÿ äàííûõ

Ñòåê, äåê, î÷åðåäü

Ìàññèâ ïðåäîñòàâëÿåò íåïîñðåäñòâåííûé äîñòóï ê ñâîèì ýëåìåíòàì â ëþáîé ìîìåíò
âðåìåíè. Áûâàþò ñèòóàöèè, êîãäà öåëåñîîáðàçíî îãðàíè÷èòü äîñòóï ê ýëåìåíòàì â
çàâèñèìîñòè îò ìîìåíòà èõ ïîÿâëåíèÿ. Èñòîðè÷åñêè áûëî ñôîðìóëèðîâàíî äâå äèñ-
öèïëèíû ïîäîáíûõ îãðàíè÷åíèé äîñòóïà, êîòîðûå ïîëó÷èëè íàçâàíèÿ

LIFO � Last In First Out � ñòåê stack
FIFO � First In First Out � î÷åðåäü queue
È äàëåå ê íèì áûëî äîáàâëåíî ïîíÿòèå äåê - double ended queue, î÷åðåäü ñ äâóìÿ

êîíöàìè êàê îáîáùåíèå ïîíÿòèé ñòåêà èëè î÷åðåäè.

Èëëþñòðàöè: ñòåê, î÷åðåäü, äåê
âåðøèíà ñòåêà, ãîëîâà è õâîñò î÷åðåäè
äèñöèïëèíà äîñòóïà

Ìû áóäåì ñåé÷àñ ñòðîèòü òàê íàçûâàåìûå íåïðåðûâíûå ðåàëèçàöèè äàííûõ ñõåì
õðàíåíèÿ, êîãäà ýëåìåíòû ðàçìåùàþòñÿ â íåêîòîðîì îãðàíè÷åííîì ìàññèâå. Òàêèì
îáðàçîì, ýòè êîíòåéíåðû áóäóò èìåòü îãðàíè÷åíèå ïî ìàêñèìàëüíîìó êîëè÷åñòó ýëå-
ìåíòîâ, õîòÿ ýòî îãðàíè÷åíèå ìîæíî ëåãêî ñíÿòü çà ñ÷åò èñïîëüçîâàíèÿ äèíàìè÷å-
ñêîãî ìàññèâà, íî ñ åñòåñòâåííûì óâåëè÷åíèåì òðóäîåìêîñòè ïðè âûäåëåíèè ïàìÿòè
è êîïèðîâàíèè, ïðèñóùåé îïåðàöèÿì ñ äèíàìè÷åñêèì ìàññèâîì.

Íåïðåðûâíàÿ ðåàëèçàöèÿ ñòåêà. Ñëåäóåì ñôîðìóëèðîâàííûì âûøå 5 ïóíêòàì, îò-
íîñÿùèìñÿ ê êîíòåéíåðíûì îáúåêòàì.

Èëëþñòðàöèÿ: Ñòåê. Îñíîâû ðåàëèçàöèè è äèñöèïëèíà äîñòóïà

Ó íàñ áûë êëàññ MyException, îí íàì ïîëíîñòüþ ïîäõîäèò ïî ôóíêöèîíàëüíîñòè.
Ïàðàìåòðè÷åñêàÿ ðåàëèçàöèÿ ñòåêà.

template <class T>
class Stack
{
private:
T *mem, *top;
size_t maxsize;

public:
Stack(size_t msize);
Stack(const Stack<T> & st);
~Stack() { delete [] mem; }

bool Push(const T & x);
bool Pop(T & x);
bool Del();

T & Top();
const T & Top() const;
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size_t Size() const { return top-mem+1; }
size_t Maxsize() const { return maxsize; }

}

template <class T>
Stack<T>::Stack(size_t msize)
{
try {
maxsize = msize;
mem = new T[maxsize];
top = mem - 1;

} catch (std::bad_alloc e) {
throw new MyException(EC_MEMORY, "Stack: cannot allocate memory\n");

}
}

template <class T>
Stack<T>::Stack(const Stack<T> & st)
{
try {
maxsize = st.maxsize;
mem = new T[maxsize];
size_t size = st.Size();
for (size_t i=0; i<size; i++) { mem[i] = st.mem[i]; }
top = mem + size - 1;

} catch (std::bad_alloc e) {
throw new MyException(EC_MEMORY, "Stack: cannot apply copy constructor\n");

}
}

template <class T>
bool Stack<T>::Push(const T & x)
{

if (Size() == maxsize) return false;
*(++top) = x;
return true;

}

template <class T>
bool Stack<T>::Pop(T & x)
{

if (Size() == 0) return false;
x = *top--;
return true;

}
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template <class T>
T & Stack<T>::Top()
{

if (Size() == 0) throw new MyException(EC_ACCESS, "Stack::Top: empty stack\n");
return *top;

}

Ðåàëèçàöèÿ î÷åðåäè íà áàçå ìàññèâà

Èëëþñòðàöèÿ: ñõåìà õðàíåíèÿ, ãîëîâà è õâîñò
êîëüöåâîé áóôåð, ïóñòîå è ïîëíîå ñîñòîÿíèå

template <class T>
class Queue
{
private:
T *mem, *head, *tail;
size_t size, maxsize;
T * Next(T * p);
T * Prev(T * p);

public:
Queue(size_t msize);
Queue(const Queue<T> & qe);
~Queue() { delete [] mem; }

bool PushTail(const T & x);
bool PopHead(T & x);
bool DelHead();

T & Head();
const T & Head() const;

size_t Size() const { return size; }
size_t Maxsize() const { return maxsize; }

}

template <class T>
T * Queue<T>::Next(T * p)
{

return (p - mem < maxsize - 1) ? p+1 : mem;
}

template <class T>
T * Queue<T>::Prev(T * p)
{

return (p - mem > 0) ? p-1 : mem + maxsize - 1;
}
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template <class T>
Queue<T>::Queue(size_t msize)
{
try {

maxsize = msize;
mem = new T[maxsize];
head = mem;
tail = Next(head);
size = 0;

} catch (std::bad_alloc e) {
throw new MyException(EC_MEMORY, "Queue:: constructor: memory allocation error\n");

}
}

template <class T>
bool Queue<T>::PushTail(const T & x)
{

if (size == maxsize) return false;
tail = Prev(tail);
*tail = x;
size++;
return true;

}

template <class T>
bool Queue<T>::PopHead(T & x)
{

if (size == 0) return false;
x = *head;
head = Prev(head);
size--;
return true;

}

template <class T>
bool Queue<T>::DelHead()
{

if (size == 0) return false;
head = Prev(head);
size--;
return true;

}

template <class T>
T & Queue<T>::Head()
{

if (size==0) throw new MyException(EC_ACCESS, "Queue::Head empty queue\n");
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return *head;
}

template <class T>
const T & Queue<T>::Head() const
{

if (size==0) throw new MyException(EC_ACCESS, "Queue::Head empty queue\n");
return *head;

}

Äåê � ýòî ñèììåòðè÷íàÿ �äâóñòîðîííàÿ� î÷åðåäü.

template <class T>
class Deq
{
private:
T *mem, *head, *tail;
size_t size, maxsize;
T * Next(T * p);
T * Prev(T * p);

public:
Deq(size_t msize);
Deq(const Stack<T> & dq);
~Deq() { delete [] mem; }

bool PushTail(const T & x);
bool PushHead(const T & x);
bool PopHead(T & x);
bool PopTail(T & x);
bool DelHead();
bool DelTail();

T & Head();
const T & Head() const;
T & Taild();
const T & Tail() const;

size_t Size() const { return top - mem + 1; }
size_t Maxsize() const { return maxsize; }

}

Èñïîëüçîâàíèå î÷åâèäíûì îáðàçîì

Stack<int> a(100);
Stack<double> b(200);
Queue<const char*> s(1024);
a.Push(123);
b.Push(3.14);
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const char *str = "some string";
s.Push(str);

Queue<Stack<int> > abc(10); // íå ñðàáîòàåò !!!
íóæíî êîíñòðóêòîð áåç ïàðàìåòðîâ
è îïåðàòîð ïðèñâàèâàíèÿ

Stack();
Stack(msize = 0);

const Stack<T> & operator= (const Stack<T> & st);

Ðåàëèçàöèÿ îïåðàòîðà ïðèñâàèâàíèÿ äëÿ ñòåêà � íóæíî óíè÷òîæèòü ñòàðîå ñî-
äåðæèìîå è ñîçäàòü êîïèþ äðóãîãî îáúåêòà.

template <class T>
const Stack<T> & Stack<T>::operator= (const Stack<T> & st)
{
try {
delete [] mem;
maxsize = st.maxsize;
mem = new T[maxsize];
size_t size = st.Size();
for (size_t i=0; i<size; i++) { mem[i] = st.mem[i]; }
top = mem + size - 1;
return *this;

} catch (std::bad_alloc e) {
throw new MyException(EC_MEMORY, "Stack: cannot apply operator=\n");

}
}

Èñïîëüçîâàíèå:

Queue<Stack<int> > abc(10);
Stack<int> a1(10);
Stack<int> a2(10);
Stack<int> a3(10);
Stack<int> a4(10);

a1.Push(123);
a1.Push(234);
a2.Push(1123);
a2.Push(2234);

a3.Push(555);

abc.PushTail(a1);
abc.PushTail(a2);
abc.PushTail(a3);
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abc.Head().Push(555);

Ìîæíî ëè ñòåê ïåðåäàòü ïàðàìåòðîì â ôóíêöèþ èëè âåðíóòü êàê çíà÷åíèå?
Ìîæíî, íî íóæåí êîíñòóêòîð êîïèðîâàíèÿ! Îí ïðàêòè÷åñêè ïîâòîðÿåò îïåðàòîð

ïðèñâàèâàíèÿ, òîëüêî íå íóæíî óíè÷òîæàòü ïðåäûäóùåå ñîäåðæèìîå òàê êàê åãî íåò
(êîíñòðóêòîð åãî êàê ðàç è äîëæåí ñîçäàòü).

Íî ïðè òàêîé ïåðåäà÷å êëàññà êàê ïàðàìåòðà èëè âîçâðàùàåìîãî çíà÷åíèÿ ïðî-
èñõîäèò êîïèðîâàíèå. Äëÿ ïðîñòûõ îáúåêòîâ ýòî ëåãêî, à äëÿ ñëîæíûõ ìîæåò áûòü
òðóäîåìêî. Ïîýòîìó âñåãäà ëó÷øå â êà÷åñòâå ïàðàìåòðà è âîçâðàùàåìîãî çíà÷åíèÿ
èñïîëüçîâàòü (êîíñòàíòíóþ) ññûëêó íà îáúåêò (åñëè ýòè íè÷åìó íå ïðîòèâîðå÷èò).

Â áîëåå ïîçäíèõ âåðñèÿõ Ñ++ ïîÿâèëîñü ïîíÿòèå ïåðåìåùåíèÿ (move), ÷òî ïîçâî-
ëÿåò â íåêîòîðûõ ñëó÷àÿõ ñóùåñòâåííî óñêîðèòü ðàáîòó, èñêëþ÷èâ èçëèøíèå êîïèðî-
âàíèÿ ïðè ðåàëèçàöèè îïåðàöèé ñ îáúåêòîì. Íî îá ýòîì áóäåò îòäåëüíûé ðàçãîâîð.
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