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[Mpobnema “ofnMHAKOBBLIX KJacCOB

struct ArrayInt {
explicit ArrayInt(size_t size)
data_(new int[sizel)

, size_(size) {}
“ArrayInt () {delete [] data_;}

size_t size() const

{ return size_; }

int operator[]l(size_t i) comnst
{ return data_[il; }

int & operator[]J(size_t i)
{ return data_[il; }

private:
int =* data_;
size_t size_;

}s

struct ArrayFlt {
explicit ArrayFlt(size_t size)
data_(new float[size])

, size_(size) {}
~“ArrayFlt () {delete [] data_;}

size_t size() const

{ return size_; }

float operator [J(size_t i) comnst
{ return data_[il; }

float & operator[](size_t i)
{ return data_[il; }

private:
float * data_;
size_t size_;

};
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Pewenune B ctune C: makpocsl

#define DEFINE_ARRAY (Name, Type)\

private:
Type * data_;

struct Name { \
explicit Name(size_t size) \
data_(new Typelsizel) \
, size_(size) {} \
DEFINE_ARRAY (ArrayInt, int);
~“Name () { delete [] data_; } \
\ DEFINE_ARRAY (ArrayFlt, float);
size_t size() const \
int main ()
{ return size_; } \ {
\
ArrayInt ai(10);
Type operator []J(size_t i) comnst \ v
X ArrayFlt af (20);
{ return data_[il; } \
Type & operator [J(size_t i) \
return O;
{ return data_[il; } \
}
\
\
\
\

size_t size_;




PeweHune B ctune C++: wabiioHbl KNaccos

template <class Type>

struct Array {

explicit Array(size_t size)
data_(new Typelsizel)

, size_(size) {}

~Array ()
{ delete [] data_; } ) .
int main ()

size_t size() const t

- X Array<int> ai(10);
{ return size_; } Array<float> af (20);
Type operator [J(size_t i) const return 0;
{ return data_[il; }
Type & operator [J(size_t i) ¥

{ return data_[il; }

private:
Type * data_;
size_t size_;
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LLlabnoHbl KNaccoB C HECKONILKUMU MapamMeTpamm

template <class Type,
class SizeT = size_t,
class CRet = Type>
struct Array {
explicit Array(SizeT size)
data_(new Typelsizel)
, size_(size) {}
~“Array () {delete [] data_;}

SizeT size() const {return size_;}
CRet operator [](SizeT i) const

{ return data_[il; }

Type & operator [](SizeT i)

{ return data_[il; }

private:
Type * data_;
SizeT size_;

}s

void foo ()
{
Array<int> ai(10);
Array<float> af (20);
Array<Array<int>,
size_t,
Array<int> const&>
da(30);

typedef Array<int> Ints;
typedef Array<Ints, size_t,
Ints const &> IlInts;

void bar ()
{
IInts da(30);
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LLlabnoHbl dpyHKUWIA: BO3BEAEHVE B KBAaApaT

// C

int squarei (int x) { return x * x; }
float squaref (float x) { return x * x; }
// C++

int square (int x) { return x * x; }

float square(float x) { return x * x; }

INumber * square (INumber * x) { return x->multiply(x);

// C++ + templates
template <typename Num>

Num square(Num x) { return x * x; }

// C++ + 00P
struct INumber {
virtual INumber * multiply(INumber * x) const = 0;
};
struct Int : INumber { ... };
struct Float : INumber { ... };

}
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LLlabnoHbl doyHKLWiA: COPTUPOBKA

// C

void gsort(void * base, size_t nitems, size_t size, /*functionx/);

// C++
void sort (int * p, int * q);
void sort(double * p, double * q);

// C++ + 0OP

struct IComparable {
virtual int compare(IComparable * comp) const = 0;
virtual ~IComparable () {}

};

void sort(IComparable ** p, IComparable ** q);

// C++ + templates
template <typename Type>
void sort(Type * p, Type * q);

NB: y wabnoHHbIX OyHKLMIA HET NapamMeTPoOB MO YMONHAHUIO.
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Buisog aprymenTos (deduce)

template <typename Num>
Num square(Num n) { return n * n; }

template <typename Type>
void sort(Type * p, Type * q);

template <typename Type>
void sort(Array<Type> & ar);

void foo() {

int a = square<int>(3);

int b = square(a) + square(4); // square<int>(..)
float * m = new float[10];

sort(m, m + 10); // sort<float>(m, m + 10)

sort (m, &a); // error: sort<float> vs. sort<int>
Array<double> ad(100);

sort (ad); // sort<double>(ad)
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LLIabnoHbl MeTopoB

};

{

template <class Type>
struct Array {

template<class Other>
Array ( Array<Other> const& other )
data_(new Typel[other.size()])
, size_(other.size()) {
for(size_t i = 0; i != size_; ++i)
data_[i] = other[il;

template<class Other>
Array & operator=(Array<Other> const& other);

template<class Type>
template<class Other>
Array<Type> & Array<Type>::operator=(Array<Other> const&

return *this; }

other)
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[NonHas cneunann3aynA lWabNoOHOB: KJ1acChl

template<class T>
struct Array {

T * data_;
}
template <>
struct Array<bool> {
static int const INTBITS = 8 * sizeof (int);
explicit Array(size_t size)
size_(size)
, data_(new int[size_ / INTBITS + 1])
{3
bool operator[J(size_t i) const {
return data_[i / INTBITS] & (1 << (i % INTBITS));
¥
private:
size_t size_;
int =* data_;

};
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MNonHas cneymanmsauus wabaoHos

. pyHKLUNY

template<class T>
void swap(T & a, T & b)

{
T tmp(a);
= b;
b = tmp;
}

template <>

{
a.swap(b);

template<class T>
void swap (Array<T> & a, Array<T> & b)
{

a.swap(b);

void swap<Database>(Database & a, Database & D)
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Cneymnanusaums wabnoHoB pyHKUNUA 1 neperpyska

template<class T>
void foo(T a, T b) {
cout << "same types" << endl;

template<class T, class V>
void foo(T a, V b) {

template <>
void foo<int, int>(int a, int b) {
cout << "both parameters are int"

int main() {
foo (3, 4);
return O;

cout << "different types" << endl;

<< endl;
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YactnyHasn cneygnannsaymns wabnoHos

template<class T>
struct Array {

T & operator[J(size_t i) { return data_[il;
}

template<class T>
struct Array<T *> {
explicit Array(size_t size)
size_(size)
, data_(new T *[size_])

{3

T & operator[](size_t i) { return *data_[il;

private:
size_t size_;
T ** data_;

};

}

}
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HeTtunosbie wabnoHHblie napaMeTpsi

MapameTpamu wabnoHa MOryT ObiTh TWMbI, LEJOYNCIEHHBIE 3HAYEHNS,
yKa3aTenu/cCblikKu Ha 3HAa4eHUsH C BHELIHENR NIMHKOBKON 1 WabnoHbI.

template<class T, size_t N, size_t M>
struct Matrix {

T & operator () (size_t i, size_t j)
{ return data_[M * j + il; }
private:
T data_[N * M];
}

template<class T, size_t N, size_t M, size_t K>
Matrix<T, N, K> operator*(Matrix<T, N, M> const& a,
Matrix<T, M, K> const& b);

// log - »To rmobanbHas IepeMeHHAs
template<ofstream & log>
struct FileLogger { ... };




LLlabnoHHble mapameTpbl — wabnoHbl

// int -> string
string toString( int i );

// paboTaeT TompKo c Array<>
Array<string> toStrings( Array<int> const& ar ) {
Array<string> result(ar.size());
for (size_t i = 0; i != ar.size(); ++i)
result.get (i) = toString(ar.get(i));
return result;

// oT KoHTelHepa TpebyOTCsS: KOHCTPYKTOp OT size, MeToms size() u get()
template<template <class> class Container>
Container<string> toStrings( Container<int> const& c) {
Container<string> result(c.size());
for (size_t i = 0; i != c.size(); ++i)
result.get (i) = toString(c.get(i));

return result;
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lcnonb3oBaHmne 3aBUCUMBIX UMEH

template<class T>
struct Array {
typedef T value_type;

private:
size_t size_;
T * data_;
};
template<class Container>
bool contains(Container const& c,

typename Container::value_type consté&

int main ()

{
Array<int> a(10);
contains (a, 5);
return O;

}

v);
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lcnonb3oBaHune dpyHKLUMA A5 BbIBOAA NapaMeTpoB

template<class First, class Second>
struct Pair {
Pair (First const& first, Second const& second)
first (first), second(second) {}
First first;
Second second;

}s

template<class First, class Second>
Pair<First, Second> makePair (First const& f, Second const& s) {
return Pair<First, Second>(f, s);

void foo(Pair<int, double> const& p);
void bar () {

foo(Pair<int, double>(3, 4.5));
foo(makePair (3, 4.5));
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Komnunsauns wabnoHos

o [llabnoH HE3aBUCMMO KOMMUIMPYETCS AN KAXKGOrO 3HAYEHUS
WabNOHHBLIX MapaMeTPOB.

o Komnunsums (MHcTaHymmuposarue) wabnoHa NponcxoanT B TOHKE
NepBOro UCMOJIb30BAHUS — TOYKE UHCTAHLUMNPOBAHNS LWabyioHa.

° KOMI'IVIﬂﬂLI,VIFI wabnoHoB Knaccos — JIEHNBAaA, KOMNUINPYHOTCA
TOJIbKO T€ METOAbl, KOTOPbIE NCNONIb3YHOTCA.

e B TouYke MHCTaHUUMpOBaHUS WabNoH f0MXKeH OblTb NOAHOCTLIO
onpepené.
e |llabnoHbl cnepyeT onpefensTe B 3arofloOBOYHbLIX haiinax.

e Bce wabnonnbie dyHkunm (cBoboaHble PyHKLMN 1 METOAbI)
asnatoTca inline.

e B Pa3HbIX €ANHNUaX TPAaHCAAUNN NHCTAHUUNPOBAaHUE NPONCXOoANT

HE3aBNCUMO. 6/7



Pestome npo wabioHsbi

e Bonblune wabnoHHble kKnacchl cneayeT pasfensaTbh Ha ABa
3aronoBouHbIx aiina: obbasneHne (array.hpp) u onpegenequne
(array_impl.hpp).

e YactuyHas cneunmannsauna n WabnoHHbIE napaMeTpbl No
YMON4HYAHNIO €CTb TOJIbKO Y 1WabnoHOB KNACCOB.

e BbiBog 1wabioHHbIX MapaMeTPOB eCTb TOLKO Y LWabioHOB OyHKLWIA.

e [lpeanoyTnTeNnsHO UCNONL30BaTL NEPErpy3Ky LWabaoHHbIX (yHKLUi
BMECTO UX MOJIHOW chneLunannsaunu.

e [lonHas cneunanusaums pyHKUNA — 3TO ODbI4HbIE PYHKLMN.

e BupTyasbHble MeTOAbl, KOHCTPYKTOP MO YMONYaHUIO, KOHCTPYKTOP
KOMVUPOBaHUS, OnNepaTop NPUCBaNBaHUS U AECTPYKTOP HE MOTyT
ObITb WabAOHHBIMUA.

e lcnonb3yiite typedef ans ANAUHHBIX WABNOHHBLIX UMEH. 27



