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/1l Illustrate the use of static nenber variables and static nenber functions
/1 Georgia Tech, ECE2036, Fall 2012

/1 W will define a class Point3 that nmanages a point in 3-D space, naintaining

/1 an x, y, and z coordinate. It also will maintain the "pixel index"
/1 that will index a 1-dinmensional array of pixels that represents the
/1 set of points for an inmage.

I

/1 To do this, the conversion fromx/y/z to pixel index requires

/1 know edge of the width and height of the inmage. Since the width and
/1 height are the sane for all instances of Point3 objects, it does not
/1 make sense to use nornal nenber variables for these. What we want are
/1 variables that are part of the Point3 class, but are common for all
/1 instances. This is called a "static nmenber variable", and is defined just
/1 like any other menber variable, but is preceeded by the "static"

/1l keyword. One other difference is that the static variables

// must |later be "created", as illustrated in the Point3 cl ass bel ow.

I

/1 Since width and height are not in fact nmenber variables for any

/'l specific Point3 instance, it would nmake sense that we have a way

/1 to set new values for these without requiring an existing object

/] of class Point3. Recall that for normal menber variabl es

/1 we must have a Point3 object to access a nenber variable or

// call a nmenber function, such as:

I
/1 Point3 p(1, 2, 3);
[l int x = p.GetX();
[l int y = p.GetY();
I

/1 The above snippet calls menber functions GetX and GetY for object
/1 "p" returning the x and y values for that specific Point3 object.
I

/1 To create functions that can be called WTHOUT an object, we create
/] "static nenber functions". As in the static nenber variables, we
/1 sinply preceed the menber function declaration with the "static"
/1l keyword. We can then call "SetW (if SetWis static) wthout

/1 any existing objects of class Point3, as follows:

I

/1 Point3::Set W256);

/1 Point3::SetH(256);

/1

/1 or, if the Wand H variables are public, we can just access them
[l directly:

/1

/1 Point3:: W= 256;
/1 Point3::H = 256;

#i ncl ude <i ostreanr
usi ng nanespace std;

/1 The follow ng Point3 declaration would nornmally be put in Point3.h
/1 but is here for sinplicity:

class Point3

{
public:
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Point3(int x0, int y0, int z0);
Poi nt3(int x0, int y0); [/l Assunes z = O;
Point3(int i0); /1 Initialize with index
/'l Accessor functions
public:
int GetX() const;
int GetY() const;
int Getz() const;
int Getlnd() const;
private:
/'l x, y, z, and ind are nenber variables, but private.
int x;
int vy;
int z;
int ind; // Pixel index val ue
/1 Now define the "static" width and hei ght
private:

static int W // Wdth of inmge

static int H // Height of inmage

/1l Create the static "setter" functions for Wand H
public:

static void SetWint w0);

static void SetH(int hO);

b

/1 The follow ng would be in Point3.cc

I

/1 Since we have static nenber variables Wand H, we just actually
/1 define those and (optionally) initialize.

I

int Point3::W
int Point3::H

0;
0;

// Point3 constructors
Poi nt 3: : Poi nt3(i nt x0, int y0, int z0)

x(x0), y(y0), z(z0)
{
/1 Conmpute the pixel index
ind =z +* Wx H+y * W+ Xx;
}
Poi nt 3: : Poi nt 3(i nt x0, int yO0)

x(x0), y(y0), z(0)
{
/1 Conmpute the pixel index
ind =z W H+y * W+ x;

}

Poi nt 3: : Poi nt 3(int i)

ind(i)

{ I/ i is the pixel index conpute x, y, and z
z=ind/ (Wx H;
y=(ind-z* W+« H /| W
X =ind %W

}
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// Define the accessors
int Point3::GetX() const

{
}

return x

int Point3::GetY() const

{
}

returny

int Point3::GetZ() const

{
}

return z

int Point3::CGetlnd() const

{
}

return i

// Define the static

nd;

"setters" for Wand H

voi d Point3::Set Wint w0)

voi d Point3::SetH(int hO)

/1 Main programfor testing

{

W= w0;
}
{

H = hoO;
}
int main()
{

int i mnageW= 128;
int imageH = 128;

/1 Arbitrary values for testing

Poi nt 3: : Set Wi nageWw ;
Poi nt 3: : Set H(i nageH) ;
int maxzZ = 36;

int erro
for (int

r Count
i = 0;

/1 Arbitrary value for testing
0;

< imageW* inmageH *» maxz, ++i)

{ Il Construct a point3 with all possible "ind" val ues
Poi nt3 plnd(i);
/1 Construct another with the corresponding x, y, and z val ues
Poi nt 3 pXYZ(plnd. Get X(), plnd. GetY(), plnd. GetZ());
if (pXYZ. Getlnd() != plnd. Getlnd())

{ /1 OOps,

cout <<
<<
<<
<<
<<
<<

m snmat h
"Error on index " << i
" XYZ.Getlnd " << pXYZ. Getlnd()

Ind. Getind " << plnd. Getlnd()
X " << pXYZ. Get X()
y " << pXYZ. Get Y()
z " << pXYZ. CGetZ() << endl;
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169 error Count ++;

170 }

171 }

172 if (errorCount !'= 0)

173 {

174 cout << "Found " << errorCount << " errors in index test" << endl;
175 }

176 error Count = O;
177 /1 Test the other way, starting with XYZ and converting to ind
178 for (int zO = 0; z0 < nmaxZ; zO0++)

179 {

180 for (int yO = 0; y0 < i mageH, ++y0)

181 {

182 for (int x0 = 0; x0 < inmageW ++x0)
183 {

184 Poi nt 3 pXYZ(x0, yO0, z0);

185 Poi nt 3 pl nd( pXYZ. Getlnd());

186 /1 Now see if the x, y, and z match
187 if (pXYZ. GetX() !'= plnd. GetX() ||
188 pPXYZ. Get Y() !'= plnd. GetY() ||
189 pXYZ. Get Z() !'= plnd. GetZ())
190 {

191 cout << "Error on index " << plnd. Getlnd()
192 << ", X1 " << pXYZ. Get X()
193 << ", yl " << pXYZ. GetY()
194 << ", z1 " << pXYZ. Get Z()
195 << ", X2 " << plnd. Get X()
196 << ", y3 " << plnd. GetY()
197 << ", z4 " << plnd. GetZ()
198 << endl ;

199 error Count ++;

200 }

201 }

202 }

203 }

204 if (errorCount !'= 0)

205 {

206 cout << "Found " << errorCount << " errors in xyz test" << endl;
207 }

208 }

209

210
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