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class Basel {

public:
Basel () { cout << "Basel::Basel ()" << endl; }
~Basel () { cout << "Basel::~Basel ()" << endl; }

};

class Derivedl : public Basel {

public:
Derivedl () { cout << "Derivedl::Derivedl ()" << endl; }
~Derivedl () { cout << "Derivedl::~Derivedl()" << endl; }

};

class Base2 {

public:
Base2 () { cout << "Base2::Base2()" << endl; }
~Base2 () { cout << "Base2::~Base2 ()" << endl; }

};

class Derived2 : public Base2 ({

public:
Derived2 () { cout << "Derived2: :Derived2 ()" << endl; }
~Derived2 () { cout << "Derived2::~Derived2()" << endl; }

};

class Base {
Base2 b2;

public:
Base() { cout << "Base::Base()" << endl; }
~Base () { cout << "Base::~Base ()" << endl; }

};

class Derived : public Base {
Derivedl dl;
public:
Derived() { cout << "Derived::Derived()" << endl; }
~Derived () { cout << "Derived::~Derived()" << endl; }
};
int main ()
{
Derived d;
cout << "main ()" << endl;
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Derivedl::~Derived1()
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Base2::~Base2()
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class Basel {
public:
Basel () { cout << "Basel::Basel ()" << endl; }
~Basel () { cout << "Basel::~Basel ()" << endl; }

};

class Derivedl : public Basel {

public:
Derivedl () { cout << "Derivedl::Derivedl ()" << endl; }
~Derivedl () { cout << "Derivedl::~Derivedl()" << endl; }

};

class Base2 {
public:
Base2 () { cout << "Base2::Base2()" << endl; }
~Base2 () { cout << "Base2::~Base2 ()" << endl; }
};

class Derived2 : public Base2 ({

public:
Derived2 () { cout << "Derived2: :Derived2 ()" << endl; }
~Derived2 () { cout << "Derived2::~Derived2()" << endl; }

};

class Base {
Base2 *b2;

public:
Base () { cout << "Base::Base()" << endl; }
~Base () { cout << "Base::~Base ()" << endl; }

};

class Derived : public Base {
Derivedl dl;
public:
Derived() { cout << "Derived::Derived()" << endl; }
~Derived() { cout << "Derived: :~Derived()" << endl; }
};
int main ()
{
Base *b = new Derived();
cout << "main ()" << endl;
delete b;
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Base::Base()
Basel::Basel()
Derivedl::Derived1()
Derived::Derived()
main()
Base::~Base()
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class Basel {
public:
Basel() { £(); 1}
~Basel() { £(); }
void £() { cout << "Basel::f()" <<

};

class Derivedl : public Basel {
public:
Derivedl () { £(); }
~Derivedl () { £(); }
void £() { cout << "Derivedl::f ()"

};

class Base2 {
public:
Base2() { £(); 1}
~Base2() { £(); }
void £() { cout << "Base2::f()" <<

};

class Derived2 : public Base2 ({
public:
Derived2() { £(); }
~Derived2() { £(); }
void £() { cout << "Derived2::£()"

};

class Base {
Base2 *b2;
public:
Base() { £(); }
~Base() { £(); }

endl; }

<< endl;

endl; }

<< endl;

void £() { cout << "Base::f()" << endl; }

};

class Derived : public Base {
Derivedl dl;

public:
Derived() { £(); }
~Derived() { £(); }

void £() { cout << "Derived::f()" << endl;

};

int main ()

{
Base *bd = new Derived();
cout << "main ()" << endl;
bd—->£ () ;
delete bd;
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class Basel {
public:
Basel() { £(); }
virtual ~Basel() { £(); }
virtual void f£() { cout << "Basel::f()" << endl; }

};

class Derivedl : public Basel {
public:
Derivedl () { £(); }
virtual ~Derivedl () { £(); }
virtual void f£() { cout << "Derivedl::f()" << endl; }

};

class Base2 {
public:
Base2() { £(); }
virtual ~Base2() { £(); }
virtual void f£() { cout << "Base2::f()" << endl; }

};

class Derived2 : public Base2 ({
public:
Derived2() { £(); }
virtual ~Derived2() { £(); }
virtual void £() { cout << "Derived2::f()" << endl; }

};

class Base {
Base2 *b2;

public:

Base() { £(); }
virtual ~Base() { £(); }
virtual void £() { cout << "Base::f()" << endl; }

};

class Derived : public Base {
Derivedl dl;
public:
Derived() { £(); }
virtual ~Derived() { £(); }
virtual void £() { cout << "Derived::f()" << endl; }
};
int main ()
{
Base *bd = new Derived();
cout << "main ()" << endl;
bd—->£ () ;
delete bd;
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class Date {

intd ,m, y;
public:

int day() const { return d ; }

int month() const { return m ; }

int year() const { returny ; }

//
};

NNINKD PINNN NIX NPINNN string_rep () NTNHN IR IPONNY POINY NN
.(5WNY NOSTN YNNY)

(MYTIPI 2) YN 1NTIPO IN NNINY NN T NTIND ONN X
TIY NPINN NOINY NP NNDINY IO
(MTIPI 2) M NN DY NdPANN N .2
string string rep() const
;90N N KO string_rep () NTINHNN D NYNN NPYNNN DY DAY INNRY )
PN 1D PON NPONNN NNIYI NN DYMY YT .APINNM MYINIIL PIAPA INNY NINM
: NN TIPN YOPA ININND (caching) NVN HV

class Date {
mutable bool cache_valid;
mutable string cache;
void compute_cache_value () const;

//
public:

//
};

N TNIYY TNINIL ONX .OTIPN PYONN MINNN Y string_rep () NN OVOIN
L(MTPI 8) NNIYPNI— DOWTNN DN NAPY NINND

string Date::string_rep() const
{
if (!'cache_valid) {
compute_cache_value();
cache_valid = true;
}

return cache;
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DNTINND DHIN MY .mutable 2TIN cache_valid -y cache .7

.Date 2V LYMNN 2NN NN MYN NN NTINNN O PAVYW string_rep ()
M) 8)

Y MININD YT .INYN NPNDINN MITINDD NNN DY TIY TWRD MINYHD DWNIN I8N
NNNX QN DY NYAWN NN NI D IR DYIINN ANNN IR MYN NN string_rep
: NPMNDXN MHTHINNDNN

/** @post: day() == $prev(day())

* Q@post: month() == $prev(month())
* (@post: year() == $prev(year())
*/

string string rep() const

(MTP) 20) 3 9991 NHNY

)29, NYAIN-NTINRT , NYIIVN-NTNDA 01N 1) MY NPOTN MNXA HaVNN DIWNA
:(CONE == v17n) DXXAN TIPNOYOP IR (. TIW DIvN ,woIvwn

// CONE.h

class CONE {
double r;
double h;

public:
static const double PI;
double volume () const;
//. ..

};

// CONE.cpp

double const CONE::PI = 3.1415926535897932384626433832795;

double CONE: :volume () const
{

return (PI * r * r) * h / 3;

}

V> ON YY) volume NTINND YN ITH NINN NUTIN DY DINNNIIPIDN N
(MYTIPI 5) .DNIN D) 2N HNINN YINMNY MNIND

1T NN NNN .NPIVVIN MINN TY 27 190D HHVN DIV D YNNI PIN NINYA
MYNYN MNP O) NP IWN volume() NTINHND YiNdHNa 1P 2199V vv 92
19NN Y95 NN 2N NN D90NY 7PN 1N DIPNRN NYIDY Y51 .My

2ONY 955 oNINYR INT .volume() == baseArea() * height() / 3 : 700NN

VN MTTINGD MNIND Y52 N

MDD NIN IXIIN WINMNY WIv DNDN NI
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NN NYTY THPRY THIOIND OXNNN DY DN PINYNT YNRNYND 1N LOMIN YPTIN

5 VD NTINHD G YHNY TNY PR (01N Dpna HAROOT NnonTd) owys
NOTN YY NYHYI MLIYI NYNHNYN ON ,)NINN DX NINPA > PIA0N . volume ()
(MTIPI 15) .NVOWN DY NN O (NMYORDP 2INY NN : 1NI) MIN

nYTI-T MPONn Non N SHAPE nvnvwy miphnn  n»oapdn

NTNN AN YT Mponny (3DSHAPE) nymn nom 2DSHAPE)
N9 DY (NOORIVIM) NTIND TPNN NP TIN-NONN MPINNY .NLY HY (NDNIVI)

MY ANPAY MITTINDD MNXN NNSYWNI MPNN NP THMD-NINN MPINNN DY NNAWN-NN
:TINID MTINNDD IR PTHIN,NIN Y THIN 1T D02

virtual double PointedShape: :volume () const

{
return baseArea() * height() / 3;

}

virtual double PointedShape: :baseArea () const

{

return base()->area();

}

.(template method design pattern) *555 DN IMON NNON volume ()
hooks 1 NX NN NTTINND NPYNNK VTN DX NHD PIIDY VIIN DY N9 AWND >TD
CONE -2 volume NX YN0 PTHND TN PN .DTI DTN NPponny

o5y n7271 STRATEGY mmann .STRATEGY 1o nn n2an n»x 1 9w
PIAN INND NI WASIY YPYINY TV, 000 DY YW NNMND DY TPHRRIT NaYNND
MPONN DY NNaYN Y MNMINN

12 7nn 11 My



(5711993 20) 4 9991 nHNY

91191 WAy M NPONNRD) .Base* -5 Derived* 1nnY 9nm C++ nova N

(MY 5) 1 .NMON Base®* -5 Derived** nannn 091N (MINNSNSD

S5 Y530 DI1pw Derived * 5 waxn ,nmiTa Base * Hw bnY 5ipw Base * D yrasn
is-a o ©N»pPN Base -1 Derived (019719°919) NyNNIX 290 9995295 Derived *
Base* -5 Derived* nnnn qN (slicing) namin Base -5 Derived n7nnn 199
UMY DX DOMPN 0PN Base * 5w Y5901 Derived * bw Y7 ,001N) .(DV9N0919)
NN NYAND THINIITINND NPTIN PR JI9) is-a

179NN 1991 Base Y waxmn oy is-a on> 0»pn X Derived Y ¥a8n - 990 pind
.NMON Base** -5 Derived**

(MTIPI 15) DY 1IN DY NN XN MAOYYNN AR 19X THN C++ 2 Tip NHNT N

MY MPINN SNY DY RDNT MY 77 1N, NIWON 1NN 1T NNYN DN
NPONNNN DYDY WIANN 5192 AP 7PN 1NN NNRD YIANND IR ,NPYNN NNIND
SV 950) DI0AN NPYNN DY YIANNY WIANNID YIDIY 7Y TWIRNN NNYNN .TINND
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class Vehicle {
public:
virtual ~Vehicle() { }
virtual void startEngine() = O0;

};

class Car : public Vehicle {
public:
virtual void startEngine();
virtual void openGasCap () ;

};

class NuclearSubmarine : public Vehicle {
public:

virtual void startEngine();

virtual void fireNuclearMissle();

};

int main()
{
Car car;
Car* carPtr = &car;
Car** carPtrPtr = &carPtr;

NuclearSubmarine sub;
NuclearSubmarine* subPtr = &sub;

Vehicle** vehiclePtrPtr = carPtrPtr; // Thisis an errorin C++
*vehiclePtrPtr = subPtr; / This would have caused carPtr to point to sub !

carPtr->openGasCap (); // This might call fireNuclearMissle()!
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