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class POLYGON

/**
* @inv: same _count _as mmplementation:
* count == vertices.size()
* @inv: at _least three: count >= 3
*/
class POLYGON
{
public:
/** constructor */
POLYGON(Int n) - count(n) { /7* ... */ }

/** Number of vertices */
const Int count;

/** Length of perimeter */
float perimeter() const { /7* ... */ }
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class POLYGON

/** Display polygon on screen */
void display() const { /7* ... */ }

/** Rotate by angle around center */
void rotate(POINT center, float angle)

{77 ... */}

/** Move by a horizontally, b vertically */

void translate(float a, float b) { /7* ... */ }
private:

/** Successive points making up polygon */
11st<POINT> vertices;

¥
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voild POLYGON: :rotate(POINT center, float angle)
{

Tfor(11st<POINT>::i1terator iter = vertices.begin();
iter '= vertices.end(); 1ter++)

{
POINT& p = *iter;

p.rotate(center, angle);
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/** Length of the perimeter */
Tloat POLYGON: ::perimeter() const

{
POINT curr, prev;
float rsit = 0.0;
1iSst<POINT>::const_iterator iter = vertices.begin();
prev = curr = *iter;
iter++;
while(iter !'= vertices.end())
{
curr = *iter;
rslt += curr._.distance(prev);
prev = curr;
iter++;
+
rslt += vertices.back().distance(vertices.front());
return rslt;
}

C++ nowvwa n'mxy nNiim nNidn
2'2N 7N NV'0NANIN



POLYGON n wnir RECTANGLE

/** class RECTANGLE
* @inv: four_count: count ==
* @inv: first _side:
* vertices.begin()->distance(*(vertices.begin()++)) == sidel
* 3 more like this for the other sides...
*/
class RECTANGLE : public POLYGON
{
public:
/** set up rectangle centered at center,
* with side lengths sl and s2 and orientation angle
*/
RECTANGLE(POINT center, float sl1, float s2, float angle)
{77 ... %/}

/** Length of the perimeter. Redefinition

*/
float perimeter() const
{
return 2 * (sidel + side2);
}
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POLYGON n vnir RECTANGLE

private:
/** The two side lengths */
float sidel, side2;

/** Length of dragonal */
float dragonal;
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void F(POLYGON p, RECTANGLE r, TRIANGLE t)

{

POLYGON *pp;
RECTANGLE *pr;
TRIANGLE *pt;

PP
PP
Pp

pr
pr
pr

&p;
&r;
&t;
&p; //
&r;
&t; //
&p; //
&r; //
&t;
r, //
t; //

ERROR

ERROR

ERROR
ERROR

SLICING
SLICING
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int j;
float a,b;

void g(POLYGON *p, RECTANGLE *r, TRIANGLE *t, SQUARE *s)

{

vector<POLYGON *> poly arr;

poly arr[0] = p;

poly arr[1l] = r;

poly arr[2] = s;

poly arr[3] = t;

poly arr.at(j)->rotate(a,b);
+
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void expecting_polygon(POLYGON *p);
voild expecting rectangle(RECTANGLE *r);

void O

{
POLYGON p:
RECTANGLE r:
TRIANGLE t;

expecting_polygon(&p); 7/ OK
expecting polygon(&r); // Also good

expecting rectangle(&r); // OK
expecting rectangle(&p); // Error
expecting_rectangle(&t); // Error
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void h(POLYGON *p, RECTANGLE *r)

1

¥

p->perimeter();
r->dragonal ;
r->perimeter();

p->sidel;
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POLYGON *p:
RECTANGLE *r:

p = new POLYGONQ);
r = new RECTANGLE(Q);
p =1r; // p"s static type remains POLYGON,

// 1ts dynamic type 1s now RECTANGLE
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POLYGON& p = *(new POLYGON(Q));
RECTANGLE& r = *(new RECTANGLE(Q));

p =1r; // p"s static type remains POLYGON,
// 1ts dynamic type 1s now RECTANGLE

by reference navn v Awpn? yinn ,nimona o'wnnwn X71oynd> C++1 ”
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(dynamic binding)

POLYGON *p;

1T (chosen_icon == rectangle_icon)
p = new RECTANGLEQ);

else 1T (chosen_icon == triangle_icon)
p = new TRIANGLEQ);

else 1f ...

p->perimeter(); // will use feature perimeter
// according to the dynamic type.
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class FIGURE {

public:
/** Move by a horizontally, b vertically*/
virtual void translate(float,float)

{

}
// ...
}:
72X ,win'n n'n' FIGURE n nivar'y nmion nignn7w 1N o
2270 winm X translate 7

NTD TIZ yIan? nx71 O
FIGURE f; // silly: “shapeless FIGURE”

error(""FIGURE: -translate"); // inelegant
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class Shape { // abstract class

public:
virtual void rotate(int) = 0 ; // pure virtual function
virtual void draw() = 0 ; // pure virtual function
virtual bool 1s closed() = 0 ; // pure virtual function
// ...
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STACK

/** specification of STACK
* @mnv: count_non_negative: 0 <= count()
* @inv: empty 1f no _elements: empty() ==
*/

template <class T>

class STACK

{
public:

/** Number of stack elements */
virtual int count() = 0O;

/** Top element

*  @pre: Yempty()
*/

virtual T top() = O;
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2'2N 7N NV'0NANIN

(count() == 0)

35



STACK

/** 1Is stack empty? */
bool empty()
{

}

/** 1Is stack full? */
virtual bool full() = 0;

return (count()==0);

/** Add x on top
*  Q@pre: 'full(Q
*  @post: lempty() && top() ==
*  @post: count() == $prev(count())+1
*/
virtual void push(T x) = 0;
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STACK

/**

x*
x*

*

Remove top element

@pre: lempty(Q

@post: 'full(Q

@post: count() == $prev(count)-1

*/
virtual void pop() = O;
/** Replace top element by x -- not deferred!!

*

*

*

*

*/

@pre: lempty()

@post: lempty()

@post: top() == X

@post: count() == $prev(count)

void change_top(T Xx)

{

popQ);
push(x);
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