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s) C+ +
s)
s)
bo |
bool,
enum bool { false, true

bool

void f (int);

void f (bool);

int x, y;

f(x<y); /7
bool

s)
C+ +
C++
true
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int
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enum

<
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false

global enum:

overloading)
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4 Introduction)
" typedef bool true false:
typedef int bool;
const bool false = 0;
const bool true = 1;
C/LC+ +
bool
(overloading) bool int
static_cast const_cast
dynamic_cast reinterpret_cast
2 C
C+ + ,C+ + (
E49) string char*
string objects char*-based
exception
9 10) , string objects memory leaks (
string char 29
string
string classes, char
Standard
Template Library ( “STL” --—- 35) STL bitsets vectors lists
queues stacks maps sets
STL
Silicon Graphics SGISTL

More Effective C++



Introduction)

STL (

E35)

base-derived

31
C+ +
base classes
classes GameObject)
Spaceship)
Inheritance ( “pointers (  references)

reference

GameObject *pgo =
new Spaceship;
Asteroid *pa =

pgo = pa;

STL

inheritance (
public inheritance,

derived classes

static type)

“ STL”
STL

public inheritance (

base classes

derived classes
abstract

concrete classes

dynamic type) Pointer

”

// pgo GameObject*
// Spaceship*
new Asteroid; // pa Asteroid*
// Asteroid*
//pgo GameObject*
/7 Asteroid*
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GameObject& rgo = *pa; // rgo GameObject
/7 Asteroid
pgo pointer-to-GameObject;
pa pointer-to-Asteroid; rgo ~" reference-to GameObject
pointer reference
lhs rhs “left-hand side”  “right-hand
side” (rational
numbers) class:
class Rational { ... }

Rational objects”

bool operator==(const RationalS lhs, const RationalS rhs);
Rational rl, r2;
if ('l ==r2) ...
operator— rli “==" lhs, r2
“ ::11 r.hS
ictor “constructor” dtor “destructor”
RTTI CHm runtime type identification dynamic_cast
memory leak ( Memory
leaks C C+ + C+ + memory leaks
C+ + constructors constructors
resources)
class Widget { ... % // class—
Widget *pw = new Widget; // Widget
// pw — deleted)
pw Widget Widget
constructor file descriptors, semaphores window handles,
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database locks) , Widget

C+ + memory leaks

resource leaks — memory leaks
inline inlining,
inline CHm inlined
E33) inlining
inlining non-inline
inline “ inline”
C+ +
client
classes  fimctions) Date class (
class client
Date class clients Clients
clients
clients “
" classes
functions client, clients
class templates function templates classes
fimctions -——- templates instantiations
( Array class template T
Array template instantiation)----
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Array<T> class swap fimction template
T, swap swaP<T>
template template
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pointers (
arrays ( constructors ( -—
C+ +
C C+ +
constructors non-C
pointers  references
C+ + casts)
C C+ +
default constructors C+ +
1: pointers
Pointers  references
references

null reference

references (

Basics

casts (

references dynamic casts default

C
polymorphism)
default constructors (
references
pointers
pointers references

reference
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mill
null,
char *pc = 0; //
char& rc = *pc; //
references
“reference
reference —
strings rs;
string s ("'xyzzy');
strings rs = s;
pointers
string *ps; //
“ null reference”
pointers

void printDouble(const doubles rd)

{
}

cout « rd; //

pointers

pointer,
reference
pointer null
reference null pointer
C+ +
null”
C+ + references
// references
// rs s
references
reference
rd double

null:

void printDouble(const double *pd)

{
if () { //
cout « *pd;
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Basics)

Pointers references

reference

string si ("Nancy")

string s2 ('Clancy");

strings rs = si;
string *ps = &sl;
rs = s2;
ps = &s2/
null,
operator”®
assignment "

vector<int> v (10) ;

v [5] = 10;
operator [
*v[5] = 10;
\%

operator []

references

1
// rs si
// ps si
// rs sl
// si
// ps s2
// si
pointer
pointer
reference,
// int vector
// vector C#im
// template
// assignment
pointer
vector,
reference 30
pointers

n
pointers
“Clancy”
pointer
reference
10
35)
operator []
pointers
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12 Basics)

goto— “

pointer-to-const-object pointer-to-non-const-object
( pointer-to-base-class-object
pointer-to-derived-class-object(
C C
C C++)

C+ +

” grep

C C+ + 4 cast operators) :

static_cast const cast dynamic cast reinterpret cast

(type) expression

static_cast<type> (expression)

int double,
C

int firstNumber, secondNumber;

double result = ((double)firstNumber)/secondNumber;

C++

double result = static_cast<double>(FfirstNumber)/secondNumber;
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Basics) 2 13

static_caSt C
static_cast struct int — t' double
pointer; C static_cast
ccmstness)
const_cast
C++ ( ) c nst_cast
constness) volatileness) const_cast
C nSt_Cast
class Widget { ... };
class SpecialWidget: public Widget { ... %
void update(SpecialWidget *psw);
SpecialWidget sw; // sw non-const
const SpecialWidget& csw = sw; // csw sw reference
/7 const
update (&csw) ; // const SpecialWidget*
// SpecialWidget
update(const_cast<SpecialWidget*>(&csw));
// &csw
/7 CSW ( SW)
update SpecialWidget*)&csw);
//
//7 C
Widget *pw = new SpecialWidget;
update (pw); // pw Widget*
// update () SpecialWidget*

update(const_cast<SpecialWidget*>(pw));
// e const_cast
// ft,
// cast down)

C nSt_CaSt
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14 Basics)

dynainicjast,

K dynamiC_CaSt, “ base
class objects  pointers  references “ derived(  sibling base)class objects
pointers  references” 1 null
exception ( reference)
Widget *pw;
update(dynamic_cast<SpecialWidget*>(pw));
// update Q0 —
// pw SpecialWidget——- pw
/7
// null

void updateViaRef(SpecialWidgetS rsw);
updateViaRef(dynamic cast<SpecialWidget&>(*pw)>;

// updateViaRef()
// pw SpecialWidget—--
/! pw
// exception
dynamiC_Cas t
24) constness) :

int firstNumber, secondNumber;

double result =
dynamic cast<double>(firstNumber}/secondNumber ;

//
const SpecialWidget sw;

update(dynamic cast<SpecialWidget*>(&sw));

// dynamic_cast
static_CaSt;
constness) const_cast
" reinterpret_cast

reinterpret_casts

1 dynamic_cast
n 27
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reinterpretjast “ ”

typedef void (*FuncPtr) Q ; // FuncPtr

/7 void
FuncPtr funcPtrArray [10] ; // funcPtrArray
// 10 FuncPtrs
funcPtrArray
int doSomething(Q);
doSomething
funcPtrArray funcPtrArray
void doSomething int:
funcPtrArray [0] = SdoSomething; //
reinterpret_cast
funcPtrArray [0] = //

reinterpret cast<FuncPtr>(&doSomething);

C+ +
31) ,
static—-cast const cast reinterpret-cast (macros)
tdefine static_cast(TYPE,EXPR) ((TYPE) (EXPR))
#define const cast(TYPE,EXPR) ((TYPE) (EXPR))

#define reinterpret—cast(TYPE,EXPR) ((TYPE)(EXPR))

double result = static cast(double, firstNumber)/secondNumber;
update(const cast(SpecialWidget*, &sw));
funcPtrArray[0] = reinterpret—cast(FuncPtr, &doSomething);
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16 Basics)

dynamiC_caSt ,

dynamic_cast

#define dynamic—cast(TYPE,EXPR) ((TYPE) (EXPR))

dynamiC_CaSt,

3: (polymorphically)

inheritance) base class objects”
pointers  references derived class objects pointers  references
polymorphically)— C++

base class  pointers  references “derived class objects

class BST ( binary search tree) BST

classBalancedBST:

class BST { ... };
class BalancedBST: public BST { ¢ ¥}

classes templates,
template

BST BalancedBST intS
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BSTS BST

void printBSTArray (ostream& s, const BST array [], int numElements)

{for nt i = 0;
s « array[i];
}
}

BST

BST BSTArray[10];

i < numElements;

+i> {
/1 BST objects "
// operator<<

printBSTArray (cout, BSTArray, 10); /1
BalancedBST printBSTArray
BalancedBST bBSTArray[10];
printBSTArray (cout, bBSTArray, 10); //
(
for (int 1 = 0; 1 < numElements; +i) {
s « array[i];
}
array[i ] ”
*(array+i) array array
array+i i*Size f(
array[0] arrayU] i
array
“ BST” BST
array array+i * i*sizeof (BST)
printBSTArray
BalancedBST
BST BalancedBST

derived classes

derived class objects

base classes data members

base class objects
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18 Basics)

BalancedBST object BST object

printBSTArray BalancedBST objects

base class derived class objects

//
void deleteArray(ostream& logStream, BST array[])

logStream « "Deleting array at address ~
« static_cast<void*>(array) « '\n';
delete [] array;

}

BalancedBST *balTreeArray = // BalancedBST
new BalancedBST[50];

deleteArray (cout, balTreeArray) ; //

“ ”

destructor 8),
delete [] array;
// *array
for (int 1 = the number of elements in the array - 1; i >= 0; --i)
{
array [i] -BST:: BSTQ ; // array [i] destructor
}
C++ base class

derived classes objects “ "

polymorphism)

BalancedBST)

More Effective C++



Basics) 4 19

BST), “ "
33 “ ”
33,
4 : default constructor
default constructor ( C++ —
“ " Constructors default constructors
0 (
28) null linked lists hash tables
maps
class,
ID
“ " classes,
default constructors “ " classes
default constructors
class default constructor
class
class,

constructor

class EquipmentPiece {
public:
EquipmentPiece(int IDNumber);

EquipmentPiece default constructor 3
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constructor

objects

EquipmentPiece bestPieces [10]; // 1tiM!

EquipmentPiece *bestPieces =
new EquipmentPiece [10] ; //

3

int IDI, 1ID2, 1ID3, .- 1D10; //

EquipmentPiece bestPieces|[] = { //
EquipmentPiece(IDl),
EquipmentPiece(l1D2),
EquipmentPiece(ID3),

...f
EquipmentPiece(1D10)

heap

typedef EquipmentPiece* PEP; // PEP

PEP bestPieces [10] ; //
PEP *bestPieces = new PEP [10] ; //

Basics)

EquipmentPiece

EquipmentPiece ctors

non-heap

ctor

EquipmentPiece

ctor

EquipmentPiece object:

for (int 1 = 0; 1 < 10; ++i)

bestPieces[i] = new EquipmentPiece( ID Number );

resource leak (

objects

“placement new” 8)

More Effective C++
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