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C++

C++

Array
Array C++ vector
C++

2.1

1 C++

/'l declares an integer object, iva
[/l initialized to a first value of 1024
int ival = 1024;

/1 declares a double precision floating point object,
[/ initialized to a first value of 3.14159
doubl e dval = 3.14159

/1 declares a single precision floating point object,
/1 also initialized to a first value of 3.14159

Array

dval

fval



C++

float fval = 3.14159;

C++
C++

int ival2 = ival + 4096; /1 addition( )

int ival3 =ival2 - ival; // subtraction( )
dval = fval * ival; // multiplication( )
ival =ival3/ 2; /1 division( )
bool result =ival2 == ival3; /1 equality( )
result =ival2 + ival !'=ival3; // inequality( )
result = fval + ival2 < dval; /1 1ess-than( )
result =ival > ival2; /] greater-than( )
2.7
vector

(compound types)
2.2
(array)
01123581321

int fibonf 9] ={ 0, 1, 1, 2, 3, 5 8, 13, 21 };
fibon 9 (dimension)
0 21 (subscript)

int first_elem=fibon[ 11]; //

C++ 0 1 1
0
-1

fibon[ 0 1; //
fibon[ 11; //

1.‘i.50n[ 81; /1
fibon[ 9 1; //
9 fibon 9 0-8

21
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1-9
off-by-one
10
0 9
int main()
{
int ia[ 10 ];
int index;
for ( index = 0; index < 10; ++index )
/1l ia[0] =0, ia[l] =1,
ia[ index ] = index;
for ( index = 9; index >= 0; --index )
cout <<ia[ index ] << " "
cout << endl;
}
10 for index
i ndex = 0;
i ndex < 10;
(stopping condition)
for ( )
index 10
ia[ index ] = index;
++i ndex
index = index + 1;
for for “ index
index ” for
5 for
C++ “ ”
C++ (abstraction)

(size)



2 C++

int arrayO[ 10 ], arrayl[ 10 ];
I
array0 = arrayl,

for ( int index = 0; index < 10; ++i ndex )
arrayO[ index ] = arrayl[ index ];

C++

2.1
2.2
(afirst class array)
2.2
( C++
C++ -
int ival = 1024,
1024
iva
C++

C++ (first-class)
?
C++
)
ival
— 1024

23
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int ival2 =ival + 1;
ival 1 ivel2 ivel2
1025
C++ ival
/1 int
int *pint;
C++ (address-of) &
iva pint
int *pint;
pint = &val; // ival pi nt
pint (dereference) *
pint (dereference pint) pint ivad 1
I pi nt ival 1
*pint = *pint + 1,
ival
I ival 1
ival =ival + 1;
iva ival
C++
1
2
new  delete
new
int *pint = newint( 1024 );
int 1024
pint

new



2 C++

int *pia = newint[ 41];

pint pia pia
pint
delete (delete expression)
delete
11
del ete pint;
delete
Il
delete [] pia;
(memory leak)
C++
Array
new  delete
2.3
(a) int ival = 1024, (c) int *pi2 = newint( 1024 );
(b) int *pi = & val; (d) int *pi3 = newint[ 1024 ];
24
pia
3.9.2

int *pi = newint( 10 );
int *pia = newint[ 10 ];

while ( *pi <10 ) {
pia[ *pi ] =*pi;
*pi = *pi + 1

}

del ete pi;



C++

delete [] pia;

2.3
C++
1
2
3
4
5
6
7
8
C++
cl ass cl assnane {
publi c:
/1 the public set of operations
private:
/!l the private inplenentation
H
class public private C++ classname
IntArray
Array
I I nt Array

IntArray nyArray,

26



2 C++

I I nt Array
IntArray *pArray = new | nt Array,;

(class head) cass (class

body)

I I nt Array
class IntArray;
public  private “
" ! (member function)
(method) IntArray

class IntArray {

public:
/1 equality and inequality operations: #2b
bool operator==( const IntArray& ) const;
bool operator!=( const IntArray& ) const;

/'l assignnent operator: #2a
Int Array& operator=( const IntArray& );

int size() const; // #1
void sort(); Il #4

int mn() const; // #3a
int max() const; // #3b

/1 if the value is found within the array,
/1 return the index of its first occurrence
// otherwise, return -1

int find( int value ) const; // #3c

private:
/1 the private inplenentation
b
const const
(member access operator)
min()
-> myArray
Il nyArray m n_val
int mn_val = nyArray. mn();

27
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IntArray

int max_val = pArray->max();

(constructor)

IntArray
IntArray nyArray0O, nyArrayl;

I
/1 nyArrayO. operator=( nyArrayl )
nyArray0 = nyArrayl;

11
/1 nyArray0. operator==( nyArrayl )
if ( mnyArray0 == nyArrayl )

cout << "!'lour assignnent operator works!\n";
private  public
private
friend 15.2

(private implementation)——

IntArray

new

class IntArray {
publi c:

28

IntArray

public

(public interface)——

IntArray

(information hiding)



2 C++

/1

int size() const { return _size; }

private:

/1

int _size;

int *ia;
H

_gze
C++
- size()
_size get st

IntArray array,;

int array_size = array.size();

/1 _size public

int array_size = array._size;

aray_size
C++ (inline function)
! for size()
for ( int index = 0; index < array.size(); ++index )
/1
_size
[l array.size()
for ( int index = 0; index < array._size; ++index )
/1
size()

inline 7.6
1 7.6

29
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IntArray 14
5~8
C++ (class
congtructor)
C++ (function overloading)
min()
/1 mn()
/1
#i ncl ude <string>;
i nt mn( const int *pia, int size);
int mn( int, int );
i nt m n( const char *str );
char mn( string );
string mn( string, string );
C++
(9 )

IntArray

class IntArray {

publi c:

explicit IntArray( int sz = Defaul tArraySi ze );
IntArray( int *array, int array_size );
IntArray( const IntArray &hs );

/1

private:

static const int Defaul tArraySize = 12;
/1

30
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IntArray( int sz = DefaultArraySi ze );

(default constructor)
explict

IntArray arrayl( 1024 );

1024
DefaultArraySize

IntArray array2;
DefaultArraySize static

13.5

2.6 sz
0 int

IntArray::

IntArray( int sz )

{

I

_size = sz;

ia =newint[ _size ];

11
for (int ix=0; ix < _size; ++ix )
ial[ ix] =0;
}
(class scope operator)
IntArray::
(scope operator)
( )
(local scope)
IntArray::

IntArray( int sz )

new

31



C++

32

IntArray() IntArray

13.9
IntArray

int ia[10] = {0,1,2,3,4,5,6,7,8, 9};
IntArray i A3(ia,10);

IntArray::

IntArray( int *array, int sz )
{

I

_size = sz;

ia =newint[ _size ];
11

for (int ix=0; ix < _size; ++ix )
ia[ ix] =array[ ix ];

IntArray IntArray

IntArray array,;

/1
IntArray ial = array;
IntArray ia2( array );

(copy constructor)

IntArray::

IntArray( const IntArray &hs )
{11

_size = rhs. _size;

ia =newint[ _size ];

for (int ix=0; ix < _size; ++ix )
ia[ ix] =rhs.ia] ix];

IntArray

IntArray



C++

reference IntArray &rhs
rhs._size rhs->_size
3.6
class IntArray {
public:
11
private:
void init( int sz, int *array );
11
b
voi d
IntArray::
init( int sz, int *array )
{
_size = sz;

ia =newint[ _size ];

for (int ix=0; ix < _size; ++ix )
if (! array)
ia[ ix] =0;
elseial ix] =array[ ix ];

IntArray::IntArray( int sz ){ init( sz, 0); }
IntArray::IntArray( int *array, int sz )
{ init( sz, array ); }

IntArray::IntArray( const IntArray &hs )
{ init( rhs._size, rhs.ia); }
(destructor member function)

IntArray

class IntArray {
public:
11

14

33
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explicit IntArray( int size = DefaultArraySi ze );
IntArray( int *array, int array_size );
IntArray( const IntArray &hs );

/1
~IntArray() { delete [] ia; }

11

private:
11

IntArray array,;
int last_pos = array.size()-1;

int tenp = array[ 0 ];
array[ 0] = array[ last_pos ];
array[ last_pos ] = tenp;

#i ncl ude <cassert>
int&
IntArray::
operator[]( int index )
{
assert( index >= 0 & index < size );
return ial index ];

}
C++ (operator overloading)
iostream 3.15
15
typedef
IntArray.h Matrix.h
Matrix

IntArray.C  Matrix.C

IntArray

IntArray



2 C++

iostream

2.5
C++ “

(
(a) Matrix (c) Person (e) Pointer
(b) Boolean (d) Date (f) Point
2.6
(constructor)
int main() {
IntArray nyArray( 1024 );
11
return O;
}
myArray
C++
int main() {
IntArray nyArray;
Il C++ -
nyArray. I ntArray::IntArray( 1024 );
1.,
Il C++ -

nyArray. I ntArray::~IntArray();

return O;

“ Inside the C++ Object Model”

(destructor)
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2.7
2.5 2.6

2.4
max() min()
min() max() find()
I
class IntArray{ ... };
I
class IntArrayRy ... };

36

25

— C++
14.6

Array

2.3 8 )

3D

check_range()



2 C++

Il
class IntSortedArray{ ... };

void process_array( IntArray& );
voi d process_array( IntArrayRC& );
voi d process_array( IntSortedArray& );

1
(inheritance) IntArrayRC IntArray
IntArray IntArray
C++ IntArray (base class)
(derived) (derived class) (subtype)
IntArrayRC IntArray
(common interface)——
/
(inheritance or derivation hierarchy) swap() IntArray

#i ncl ude <IntArray. h>

void swap( IntArray &a, int i, int j )
{
int tnp =ial i ];
ia[ i ] =ia[ j I;
ia[ j ] = tnp;
}

swap()
I nt Array ia;
I nt ArrayRC i arc;
I nt SortedArray ias;
/1 ok: ia I nt Array

swap( ia, 0, 10 );

37
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38

/1 ok: iarc IntArray
swap( iarc, 0, 10 );

/1 ok: ias I nt Array
swap( ias, 0, 10 );

[l error: string I nt Array

string str( "not an IntArray!" );
swap( str, 0, 10 );

swap( iarc, 0, 10 );

IntArrayRC
swap( ias, 0, 10 );
IntSortedArray swap()
C++
(virtual function)
IntArray
C++ protected
IntArray
class IntArray {
publi c:
I

explicit IntArray( int size = DefaultArraySi ze );
IntArray( int *array, int array_size );
IntArray( const IntArray &hs );

11 !
virtual ~IntArray() { delete [] ia; }

/1 :
bool operator==( const IntArray& ) const;
bool operator!=( const IntArray& ) const;



2 C++

IntArray& operator=( const IntArray& );

int size() const { return _size; }

Il

virtual int& operator[](int index) { return ia[index]; }

virtual void sort();

virtual int mn() const;
virtual int max() const;

virtual int find( int value ) const;

pr ot ect ed:
/1 13.5

static const int DefaultArraySi ze

void init( int sz, int *array );

int _size;
int *ia;
s
IntArray
protected
protected
protected
virtual
size()
virtua
void init( IntArray & a )
{
for (int ix =0; ix <ia.size();
ial ix] =ix;
}

= 12;
public
private
private
IntArray
IntArray
++i X )

min() max()
IntArray

virtual

39
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ia IntSortedArray IntArrayRC  IntArray
size()
ia
17
[LIPPMAN964]
C++ IntArrayRC
IntArrayRC.h IntArray.h
IntArray.h IntArray

#i fndef IntArrayRC H
#define IntArrayRC H
#include "IntArray. h"
class IntArrayRC : public IntArray {
public:

IntArrayRC( int sz = Defaul t ArraySi ze );

IntArrayRC( int *array, int array_size );

Int ArrayRC( const IntArrayRC & hs );

virtual int& operator[]( int );
private:

void check_range( int );
b
#endi f
IntArrayRC IntArray IntArray
1
2

private
3
IntArray IntArrayRC IntArrayRC
class IntArrayRC : public IntArray
IntArrayRC IntArray public
IntArrayRC “ ”
swap() 18 IntArrayRC IntArray



2 C++

inline int&
IntArrayRC: :operator[]( int index )
{

check_range( index );
return ial index ];

}

check_range()
1.3

#i ncl ude <cassert>
inline void

I nt ArrayRC: : check_range( int index )
{

assert( index >= 0 & index < size );

}

check_range()

IntArrayRC
IntArrayRC

IntArray
IntArratRC

int ia[] ={ 0, 1, 1, 2, 3, 5 8, 13 };
IntArrayRCiarc( ia, 8);

ia 8

IntArrayRC

inline IntArrayRC :IntArrayRC( int sz)

assert() assert()

assert()
(subobject)

check_range()

IntArray

14 17
IntArrayRC

41
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42

IntArray( sz ) {}

inline IntArrayRC :IntArrayRC( const int *iar, int sz )

IntArray( iar, sz ) {}

(member initialization list)

IntArrayRC

IntArray
IntArray
IntArrayRC
IntArray IntArray
IntArrayRC.h IntArrayRC
IntArrayRC.C ——

IntArray  IntArrayRC

#i ncl ude <i ostreanr
#i nclude <IntArray. h>
#i ncl ude <IntArrayRC. h>

extern void swap(IntArray&int,int);

int nain()

{

int array[ 4] ={ 0, 1, 2, 3 };
IntArray ial( array, 4 );
IntArrayRC i a2( array, 4 );

I (of f - by-one) size-1
/1 IntArray

cout << "swap() with IntArray ial\n";
swap( ial, 1, ial.size() );

/1 ok: IntArrayRC
cout << "swap() with IntArrayRC i a2\n";

swap( ia2, 1, ia2.size() );

return O;

swap() with IntArray ial
swap() with IntArrayRC i a2
Assertion failed: index >= 0 & index < size

C++ (multiple inheritance



2 C++

(virtual inheritance)

18
RTTI 19.1
2.8
/ “isa( )”

ArrayRC Array (Book) (LibraryRentalMaterial)
(AudioBook) (Book) “isa
a) (isA_kindOf)
b)
c)
d)
e)
f)
9)
h)
i)

2.9
(a) rotate(); (b) print();
(c) size(); (d) dateBorrowed();
(e) rew nd(); (f) borrower();
(g) is_late(); (h) is_on_loan();

2.10

protected
private
protected
public
211
virtual
virtual
virtual

8 [LIPPMAN96a]



C++

Array( ) dze
2.12
(LibraryRentalMaterial) (Book) (Puppet)
(a) Points (b) Enpl oyees
(c) Shapes (d) Tel ephoneNunbers
(e) BankAccounts (f) CourseOferings
2.5
IntArray
double  string double
C++
(parameterizing) 10.1
Array
(instantiate) int double  string
IntArray Array

tenpl ate < class el enType >

class Array {

publi c:

/1
explicit Array( int size = Defaul tArraySi ze );
Array( el enType *array, int array_size );
Array( const Array &hs );

virtual ~Array() { delete [] ia; }

bool operator==( const Array& ) const;
bool operator!=( const Array& ) const;

Array& operator=( const Array& );
int size() const { return _size; }

(Video)

Array(

virtual elenflType& operator[](int index){ return ia[index]; }

virtual void sort();

IntArray



2 C++

virtual el enType mn() const;
virtual el enType max() const;
virtual int find( const el enType &val ue ) const;

pr ot ect ed:
static const int DefaultArraySize = 12;

int _size;
el enType *ia;
H
template <,> -
elemType class elemType
Array
Array int double  string
elemType Array
#i ncl ude <i ostreanr
#include "Array. h"
int main()
{
const int array_size = 4;
/1 el enilype int
Array<int> ia(array_size);
/1 el enilype doubl e
Array<doubl e> da(array_si ze);
/1 el eniType char
Array<char> ca(array_size);
int ix;
for ( ix =0; ix <array_size; ++ix ) {
ia[ix] =ix;
da[ix] =ix * 1.75;
ca[ix] =ix +'a";
}
for (ix =0; ix < array_size; ++ix)
cout << "[ " <<ix <<" ] ja " <<ia[ix]
<< "\tca: " << cal[ix]
<< "\tda: " << da[ix] << endl;
return O;
}



C++

Array

Array<int > i a(array_size);

Array<doubl e> da(array_si ze);

Array<char> ca(array_size);

ia da ca
ia
elemType int

[/l Array<int> ia(array_size);

int _size;

int *ia;

IntArray da
elemType double

46

/1 Array<doubl e> da(array_size);
int _size;
doubl e *i a;

ca demType char

/1 Array<char> ca(array_size);

int _size;
char *i a;
16.8

[ 0] ia: O ca: a da: 0
[ 1] ia: 1 ca: b da: 1.75
[ 2] ia: 2 ca: ¢ da: 3.5
[ 3] ia 3 ca: d da: 5.25

Array

#i ncl ude <cassert >
#i nclude "Array. h"

tenpl ate <cl ass el enfType>
class ArrayRC : public Array<el enifype> {
public:

Array



C++

ArrayRC( int sz = Array<el enType>:: Defaul t ArraySi ze )
Array< el enType >( sz ){};

ArrayRC( el enType *ia, int sz )
Array< el enType >( ia, sz ) {}

ArrayRC( const ArrayRC & hs )
Array< el enifype >( rhs ) {}

virtual el enType&
operator[]( int index )

{
assert( index >= 0 & index < Array<el enffype>: :size() );
return ial index ];

}

private:
/1

}s

ArrayRC Array
ArrayRC<int> ia_rc( 10 );

Array ArrayRC int ia_rc
Array  ArrayRC

I swap()
swap( ial, 1, ial.size() );

swap()

#i nclude "Array. h"
tenpl ate <cl ass el enType>
voi d swap( Array<el enType> &array, int i, int j )
{
elenffype tnp = array[ i ];
array[ i ] = array[ j ];
array[ j | = tnp;
}

swap()
Array  ArrayRC

#i ncl ude <i ostreanr

#i ncl ude "Array. h"
#i ncl ude "ArrayRC. h"

main()

47



C++

tenpl ate <cl ass el enfType>
inline void
swap( Array<el enType> &array, int i, int j )
{
el emype tnmp = array[ i ];
array[ i ] = array[ j 1;
array[ j ] = tnp;
}

int nmain()

{

Array<int> ial;
ArrayRC<i nt> i a2;

cout << "swap() with Array<int> ial\n";
int size = ial.size();
swap( ial, 1, size);

cout << "swap() with ArrayRC<int> ia2\n";
size = ia2.size();
swap( ia2, 1, size);

return 0;

IntArray
2.13

tenpl ate <cl ass el enType> cl ass Array;
enum Status { ... };
typedef string *Pstring;

(a) Array< int*& > pri( 1024 );

(b) Array< Array<int> > aai ( 1024 );

(c) Array< conpl ex< double > > acd( 1024 );
(d) Array< Status > as( 1024 );

(e) Array< Pstring > aps( 1024 );

2.14
cl ass exanpl el {

public:
exanpl el( double mn, double max );



2 C++

exanpl el( const double *array, int size);

doubl e& operator[]( int index );
bool operator==( const exanplel& ) const;

bool insert( const double*, int );
bool insert( double );

double mn() const { return _mn,; };
doubl e max() const { return _max; };

void mn( double );
void max( double );

int count( double value ) const;

private:

int size;

doubl e *parray;
double _mn;
doubl e _nax;

b

2.15

tenpl ate <cl ass el enfType>
cl ass Exanpl e2 {
public:
explicit Exanple2( el eniType val = 0 )
_val ( val ){}

bool m n( el enType val ue ) { return _val < value; }

voi d val ue( el enType new val ) { _val = new.val; }

voi d print( ostream &os ) { os << _val; }
private:

el enType _val;

b

t enpl at e<cl ass el enType>
ost rean®& operator<<( ostream &s, const Exanpl e2<el enilype> &ex )
{ ex.print( os ); return os; }

(a) Exanpl e2< Array<int>* > ex1;
(b) exl.mn( &ex1);
(c) Exanple2< int > sa( 1024 ), sb;



C++

(d) sa = sb;
(e) Exanpl e2< string > exs( "Wl den" );
(f) cout << "exs: " << exs << endl;

2.16
Example2

explicit Exanpl e2( el enType val
;o _val( val ){}

0)

Exanpl e2< Type > ex1( val ue );
Exanpl e2< Type > ex2;

Type “ 0 K
0 string
print() Example2
min()
C++ Type

Type

C++
Type Example2

217

Type
min() C++

print)  min()

2.6

exception

(exception handling) * ”

Example2(elemType nva = elemType() ) : _val(nva) {}
50

Type

print()



2 C++
1 (raising)
C++ throw
string
if (!'infile) {
string errMsg( "unable to open file: " );
errMsg += fil eNane;
throw errMsg;
}
2
(program call stack)
C++ catch catch
1

catch( string exceptionMsg ) {
| og_nessage( exceptionMsg );
return fal se;

}
catch try try catch
stats()

int*

stats( const int *ia, int size)

{

int *pstats = newint[ 4 ];

try {
pstats[ 0] = sumit( ia, size);
pstats[ 1 ] = mn_val( ia, size);
pstats[ 2 ] = max_val ( ia, size);

}

catch( string excepti onMsg )
{7~ *1}

catch( const statsException &statsExcp )
{7~ 1}

pstats[ 3 ] = pstats[ 0 ]/size;
do_sonet hi ng( pstats );

return pstats;

}

51
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sats() 4 try

(1) int *pstats = newint[ 4 ];
(2) do_sonething( pstats );

1 new
bad dloc try
pstats stats()
2 do_something()

do_something()
do_something()
stats()
stats()
size 0

pstats[ 3 ] = pstats[ 0 ]/size;
0
0

try
min_val() max_val()
stats() try catch

pstats{ 3]

throw string( "internal error: adunp27832" );

pstats[0] try
sum_it() try
catch
string catch

catch( string exceptionMsg )
{ /* code to handl e exception */ }

catch

catch( string exceptionMsg )

{

stats()

do_something()

try

stats()

catch()

cerr << "stats(): exception occurred: "

<< exceptionMg << endl;

pstats[0] = pstats[1l] = pstats[2] = O;

}

52

bad aloc

do_something()

sum_it()

sum_it()

catch



2 C++

catch catch

pstats[ 3 ] = pstats[ 0 ]/size;

do_something() pstats stats()

catch( string exceptionMsg )
{
cerr << "stats():

<< exceptionMsg
<< " unable to stat array "
<< endl;

delete [] pstats;

return O;

}

exception occurred: "

catch

try catch

stats()
main()

terminate() terminate()
catch

catch( ... )

{
/1 handl es all exceptions, although it cannot
/'l directly access the exception object

}
catch-dl catch
11 19
“ Inside the C++ Object Model” ([LIPPMAN964])
Josee Lgjoie [LIPPMAN96D] “  Exception Handling: Behind the Scenes”
[LIPPMAN96b] Tom Cargill “ Exception Handling: A False Sense of

Security”
2.18

int *alloc_and_init( string file_nane )
{
ifstreaminfile( file_name );

53



C++

int elemcnt;
infile >> elemcnt;
int *pi = allocate_array( elemcnt );

int elem
int index = 0;
while ( cin >> elem)
pi[ index++ ] = elem

sort _array( pi, elemcnt );
regi ster_data( pi );

return pi;

}

2.19
aloc_and_init()

all ocate_array() noMem
sort_array() i nt
regi ster_data() string

try catch catch
2.20
2.18 aloc_and int()
2.18 2.19
2.7
Intel
class Array { ... };
Array Array
C++
Array
class Oplusplus_Prinmer_Third_Edition_Array { ... };



2 C++

C++ C++

(pollute the global namespace)
Array

nanmespace Cpl uspl us_Primer_3E {
tenpl ate <cl ass el enfType>

class Array { ... };
11

namespace

nanmespace | BM Canada_Laboratory {
tenpl ate <cl ass el enType>

class Array { ... };

class Matrix { ... };

11
}
namespace Di sney_Feat ure_Ani mati on {
class Point { ... };

tenpl ate <cl ass el enType, int size>
class Array { ... };

11

}

(qualified name notation)

nanmespace_i dentifier::entity_narne;

Cpl uspl us_Priner_3E : Array<string> text;
| BM_Canada_Laboratory:: Matrix nat;
Di sney_Feat ure_Ani mati on:: Poi nt origin( 5000, 5000 );

Disney_Feature Animation 1BM_Canada L aboratory Cplusplus_Primer_3E
P3E DFA IBM_CL

C++
(namespace alias)
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I
namespace LI B

| BM Canada_Labor at ory;

Il
nanespace DFA

Di sney_Feat ure_Ani mati on;

#i ncl ude "1 BM Canada. h"
nanespace LIB = | BM Canada_Labor at ory;

int nmain()

{
LIB:: Array<int> ia(1024);
/1

nanespace LIB = Cpl uspl us_Pri ner_3E;

int nmain()

{
/1
LI B:: Array<int> ia(1024);
/1

}

Disney  Array

nanmespace LI B = Di sney_Feat ure_Ani nati on;

int main()
{
/1
LI B:: Array<i nt> ia(1024);
/1
}
using (using directive)
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#i ncl ude "1 BM Canada_Laboratory. h"

11
usi ng nanespace | BM Canada_Laborat ory;

int nmain()

{
/1 ok: |BM Canada_Laboratory:: Matrix
Matrix mat( 4,4 );

/1 ok: |BM Canada_Laboratory:: Array
Array<int> ia( 1024 );
I

}

using  namespace

using (using declaration)

#i ncl ude "1 BM Canada_Laboratory. h"

I Mat ri x
usi ng | BM Canada_Laboratory: : Matri x;

int main()

{
/1 ok: |BM Canada_Laboratory:: Matrix
Matri x nat (4, 4);

I : I BM_Canada_Laboratory:: Array
Array<int> ia( 1024 );
/1
}
C++ C++
std 1

C++

C++

#i ncl ude <string>

/1 string
string current_chapter = "A Tour of C++";
<string> std 1
“  #include using : C++ <string>
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std

#i ncl ude <string>
usi ng nanespace std;

/1 ok: string

string current_chapter = "A Tour of C++";
std using
using <string>
std
std “ CH+
using std string
#i ncl ude <string>
/1 ok:
std::string current_chapter = "A Tour of C++"
using
#i ncl ude <string>
using std::string;
/1 ok: usi ng string
string current_chapter = "A Tour of C++";
using
using
using
using
8.6 C++ using
3 String(
4 Stack( ) 5 List(( ) 6
Stack( )
Cplusplus_Primer_3E 8
221

nanmespace Exercise {
tenpl ate <cl ass el enType>
class Array { ... };

58
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tenpl ate <cl ass Etype>
void print( Array< Etype > );

class String { ... };
tenpl ate <class |istType>
class List { ... };

int main() {

const int size = 1024;
Array< String > as( size );
List<int >il( size);

11

Array< String > *pas = new Array<String>(as);
List <int> *pil = new List<int>(il);

print( *pas );

}
1 Exercise
2 using
3
4 using
28 — (vector)
C++
C++
C++ C++
vector<int> ivec( 10 );
vector<string> svec( 10 );
10 10
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60

Array vector

vector

sort() min() max() find()
size() empty()

(generic algorithms)

#i ncl ude < vector >

vector

#i nclude < vector >

/1 vect or
vect or <i nt > vecO; /1l vect or

const int size = 8;
const int value = 1024,

[/l size 8 vector
11 0
vector<i nt> vecl( size );

/!l size 8 vector
/1 1024
vector<i nt> vec2( size, value );

/'l vec3 size 4

Il ia 4

int ia[4 ={ 0, 1, 1, 2 };
vector<int> vec3( ia, ia+d4 );

/'l vecd vec2
vect or<i nt> vec4( vec2 );

#i ncl ude <vector >
extern int getSize();

voi d munbl e()
{

int size = getSize();
vector< int > vec( size);

for (int ix =0; ix < size; ++ix )

sort() min()

Array

max() find()

— vector

Vector
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vec[ ix ] =ix;

...

}
(iterator pair)
vector begin()  end()
1

#include < vector >
extern int getSize();
voi d nunbl e()
{

int size = getSize();

vector< int > vec( size );

vector< int > :iterator iter = vec.begin();

for (int ix =0; iter I=vec.end(); ++iter, ++ix )

*iter = ix;

...
}
iter
vector< int > :iterator iter = vec.begin();

Vec iterator  vector typedef

vector int vector
++iter
*iter

vector

° (search) find() find_if() search() binary_search() count() count_if()
) (sorting) (ordering) sort() partia_sort() merge()

partition() rotate() reverse() random_shuffle()
) (deletion) unique()  remove()
° (numeric) accumulate() partial_sum() inner_product()

adjacent_difference()
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° (generation) (mutation)
for_each()
) (Relational) equal() min()
“ sort()”

sort( ivec.begin(), ivec.end() );

“ sort()” ivec

generate() fill()

max ()

sort( ivec.begin(), ivec.begin()+ivec.size()/2);

int ia[7] ={ 10, 7, 9, 5, 3, 7, 11};
“ sort()”

sort( ia, ia+7);
“ sort()”

sort( ia, iatd);

#i ncl ude <al gorithne

cl ass object:

#i ncl ude <vector>

#i ncl ude <al gorithne
#i ncl ude <i ostreanr

int ia] 10] ={
51, 23, 7, 88, 41, 98, 12, 103, 37

int main()

{

vector< int > vec( ia, ia+l0);

/1 sort the array
sort( vec.begin(), vec.end() );

/1 grab value to search for
int search_val ue
cin >> search_val ue;

/] search for an el enent
vector<int>::iterator found;

found = find( vec.begin(), vec.end(),

if ( found !'= vec.end() )

vector

, 6},

transformation()

ivec

search_val ue );

copy()
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cout << "search_val ue found!\n";
el se cout << "search_val ue not found!\n";

/'l reverse the array
reverse( vec.begin(), vec.end() );

11

#i ncl ude <map>
#i ncl ude <string>
#i ncl ude " Tel ephoneNunber. h"

map< string, telephoneNum > tel ephone_directory;

6 vector map C++
12
C++
C++
2.22
vector
string pals[] = {
"pooh", "tigger", "piglet", "eeyore", "kanga" };
(a) vector<string> svecl( pals, pals+5);
(b) vector<int> ivecl( 10 );
(c) vector<int> ivec2( 10, 10 );
(d) vector<string> svec2( svecl );
(e) vector<doubl e> dvec;
2.23
min() vec
“ Vec for " min() “ Vec
” min()

tenpl ate <cl ass el enfType>
el enType
m n( const vector<el enifype> &vec );

for
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