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(Referential Transparency)
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FILE input;
input . Advance();
input . last_integer == input . last_integer;
2 * input . last_integer ==
input . last_integer + input . last_integer;
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COMPLEX
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class COMPLEX {
public:
COMPLEX (float x, float y); // Rectangular coordinates
COMPLEX (float r, float a); // Polar coordinates
// (radius and angle)
// ERROR: Overload is Ambiguous:
// COMPLEX: :COMPLEX (float, float)
}i

int main()
{
COMPLEX c¢ = COMPLEX(5.7, 1.2); // Ambiguous:
// Which coordinate system?
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COMPLEX
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class COMPLEX {

public:
static COMPLEX rectangular (float x, float y); // Rectangular coord's
static COMPLEX polar (float radius, float angle); // Polar coordinates
// These static methods are the so-called "named constructors"

private:
COMPLEX (float x, float y):; // Rectangular coordinates
float x_, y_;

}i

inline COMPLEX: :COMPLEX (float x, float y)

tx_(x), y_(y) {1}

inline COMPLEX COMPLEX::rectangular (float x, float y)
{ return COMPLEX(x, y); }

inline COMPLEX COMPLEX::polar (float radius, float angle)
{ return COMPLEX (radius*cos(angle), radius*sin(angle)); }
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COMPLEX
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int main()

{

COMPLEX cl = COMPLEX: :rectangular(5.7, 1.2);
// Obviously rectangular

COMPLEX c2 = COMPLEX::polar(5.7, 1.2);
// Obviously polar
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COMPLEX

/**
* @inv: cartesian or polar
* @inv: polar => (0 <= private_theta && private_theta <= Two_pi)
* @inv: cartesian implies private x and private_y are meaningful
* @inv: polar implies private rho and private_ theta are
* meaningful
*/
class COMPLEX
{
bool cartesian, polar;
float private x, private y, private rho, private_theta;
public:
float x();
float y():
float rho();
float theta():;

}; // class COMPLEX
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COMPLEX

/** Abscissa

*/

float COMPLEX: :x()
{

set_cartesian();
return private x;

theta () -1 rho(), y() "YYW DAMTINIX =
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COMPLEX

/** Add z to current

* Qpost: x() == $prev(x()) + z.x()
* Q@post: y() == $prev(y()) + z.y()
* (@post: cartesian

*/

void COMPLEX: :add (COMPLEX z)

{
set_cartesian() ;
private _x = private x + z.x();
private y = private y + z.y():
polar = false;

subtract() MY DAMTINIX =
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COMPLEX

/** Divide z to current

* @post: rho() == $prev(rho()) / z.rho()

* (@post: theta() == ($prev(theta()) - z.theta()) % 2_PI
* @post: polar

*/

void COMPLEX: :divide (COMPLEX z)

{
set_polar();
private_rho = private_ rho / z.rho():;
private_theta = (private_theta - z.theta()) % TWO_PI;

cartesian = false;

multiply () MY DAMATINIX =
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COMPLEX

/** sum of current complex and z

* Q@post: $result.x() == x() + z.x()
* Q@post: $result.y() = y() + z.y()
* Q@post: $result.cartesian
*/
COMPLEX COMPLEX: :operator+ (COMPLEX z)
{
return COMPLEX: :rectangular(x()+z.x(), y()+z.y()):
}
"-" Ny pDaMmTmR =
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COMPLEX

/** Make cartesian representation available
* Q@post: cartesian
*/
void COMPLEX: :set cartesian()
{
if ('cartesian)

{

assert (polar) ;

private_x = private_rho * cos(private_theta);
private_y = private_rho * sin(private_theta);
cartesian = true;

}

assert(polar && cartesian);
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COMPLEX

/** Make polar representation available
* (@post: polar
*/
void COMPLEX: :set_polar()
{
if (!'polar)
{

assert (cartesian) ;

private_rho = sqrt(private_x * private x +
private_y * private_y):

private_theta = arctan(private_y/private x);

polar = true;

}

assert (polar && cartesian);
} C++ nowa nmyy nNim NdN
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float COMPLEX: :x() const
{

set cartesian();
return private x;

> NTaIN X7 set_cartesian — n'x7'onip NX\AW IR 12TH =
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mutable
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mutable cache

class proxy {
mutable string cache;

public:

string get _new_string() const
{
cache = expensive_fetch();
return cache;

}
string get last_fetched() const

{ ~ '
return cache; “

)
)
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