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TYPES
* STACK <T>

FUNCTIONS

* put: STACK <T> x T — STACK <T>
e remove: STACK <T> — STACK <T>

e jtem: STACK<T> —T
» empty: STACK <T> — BOOLEAN
* new: - STACK <T>
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AXIOMS

Forany x: T, s: STACK [T]
item (put (s, X)) =X
remove (put (s, X)) = s
empty (new)
not empty (put (s, X))

PRECONDITIONS

@pre: not empty (s)
remove (STACK<T>, s)

@pre: not empty (s)
k item (STACK<T>, s) /
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W1: w(new()) =0
W2: w(put(s,x))=w(s)+1
W3: w(remove(s))=w(s)-1
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CPoint

#include <iostream>

class CPoint

{
int m_x; /** X coordinate */
int m_y; /** Y coordinate */

public:
/** Set the coordinates to zero */
void InitQ)
{
m_X
m_y
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CPoint

/** Set the coordinates of the point */
void Set(int ax, int ay)
{

m_X
m_y

ax;
ay,

}

/** Print the point"s coordinates */
void Print()
{
cout<s< "X = " << m_X <<
",y =" << my << endl;

s
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Using CPoint

int main()

{
CPoint pl, p2;
pl.Init();
p2.Set(4,6);
pl.Print();
p2.Print();
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Xan TN CPoint

/** Set the coordinates of the point */
bool Set(int ax, int ay)

{
if (InRange(ax) && InRange(ay)) {
m X = ax;
m_y = ay;
return true;
}
else
return false;
3

int GetXx() { return m_x; }
int GetY() { return m_y; }

private:

/** Check that a given value is in range */
\\\\‘7 bool InRange(int av) { return (av >= 0 && av <= 100); } A////
}:
19
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Xan TN CPoint

int main()

{
CPoint pl, p2;
pl.m x = 12; // ERROR (private member)
pl.m_y = 10; // ERROR (private member)
p2.1nRange(34); // ERROR (private member)

if (pl.Set(20,35))
{
pl.Print();
p2.Set(pl.GetX(), pl.GetY());// same as p2=pl
p2.Print();
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CRectangle

-

class CRectangle

{
// private (default)
CPoint m_TopLeft; /** The top left corner */
CPoint m_BottomRight; /** The bottom right corner */
public:

/** set all the coordinates of the rectangle */
bool Set(int atlx, int atly, int abrx, int abry)
{
if (n_TopLeft.Set(atlx, atly) &&
m_BottomRight.Set(abrx, abry))
return true;
else
return false;

}
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CRectangle
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/** set coordinates of rectangle (function overloading) */
void Set(const CPoint& ptl, const CPoint& pbr)

m_TopLeft = ptl;
m_BottomRight =pbr;

3

void Print()

{
cout << "Top Left Corner: "
m_TopLeft.Print(Q);
cout << "Bottom right Corner: ';
m_BottomRight.Print();

3
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Using CRectangle

int main()

{
CRectangle rect;
rect.Set(10,10,30,24); // using 1lst method
rect.Print();

CPoint pl, p2; // using 2nd method
pl.Set(20,45);

p2.Set(50,70);

rect.Set(pl,p2);

rect.Print();
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CColoredRectangle
class CColoredRectangle
CRectangle m_rect;
enum Color { RED=0 , GREEN=1 , BLUE=2 } m_Color;
public:
/** set the colored rectangle using a rectangle */
void Set(const CRectangle & rec, Color col=RED)
{
m_rect = rec;
m_Color = col;
}
void Print(Q)
{
m_rect.PrintQ);
cout << "color is " << m_Color << endl;
k )
}:
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Using CColoredRectangle

int main()

{

CRectangle rect;
rect.Set(10,10,30,24);

CColoredRectangle c_rect;
c_rect.Set(rect);
c_rect.Print();

\_3
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int mainQ)

{
CPoint *pP1l, *pP2;
CPoint P3, P4, P5;
P3.Set(3,11);
pP1->Set(45,34);
pP1 = new CPoint;
pP1->Set(45,34);
P4 = P3;
pP2 = &P4;
pP2->Print();
P5 = *pP1;

P5.PrintQ);

// OK
// RUNTIME ERROR

// OK NOw

// Copy all data members of P1 to P2
// pP2 now points to P4;

// OK - Will print the data of P4;
// OK - copy the data members of the
// object pointed by pP1l

// And don"t forget to free memory

delete pP1;

\\\\» delete pP2;

// NO WAY - Remember - Don"t free
// memeory you did not allocate

/
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int mainQ)

{
CPoint P1;

CPoint& P2 = P1; // now P1 and P2 reference the

CPoint& P3;

P1.Set(4,5);
P2_Print();

P2_Set(5,4);

k P1.Print(Q);
RN

// same object
// Error! Reference must me
// initialized

-
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class CTeacher; // declaration of class CTeacher

class CCourse

{
char *name; /** name of the course */
long serial;
CTeacher *pCourseTeacher;

public:

/** Get the pointer to the teacher of this course */
CTeacher *GetTeacher() { return pCourseTeacher; }

/** Assign a new teacher to this course */
bool AssignTeacher(CTeacher* pTeacher)
{
if (pCourseTeacher != NULL)
return false;
pCourseTeacher = pTeacher;

return true;
k
3}
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class CTeacher

{
char *name; /** name of the teacher */
int vetek;
CCourse *pCourses[10]; /** all courses of

teacher */
public:

/** Add a new course to this teacher */
bool AddCourse(CCourse *pNewCourse)
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// declaration
class CPoint;
void PrintNice(CPoint *p); // Global function

class CPoint {

ﬁ}int() { PrintNice(this); }
CPoint& Inc(Q)

{ NI'QI72 NIXI97 AR e
m_X++;
m_y++: NI7Yo 2w v .
return *this;
¥
¥
void PrintNice(CPoint *p) {
cout << "X = " << p->GetX() <<

\\\\» L,y =" << p->GetY() << endl; A’///
bs
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this a2 win'w

int main()

{

2

CPoint P1;
P1.Set(10,20);
PL.Print();
PrintNice(&P1);
P1.Inc(Q;
Pl.IncQQ.IncQO.Inc(;
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