SUN YAT-SEN UNIVERSITY

- B, HE BT
B R : zhangsh52@mail.sysu.edu.cn ‘ BB litwS@mail.sysu.edu.cn

' ™NAFET: shuhangz.github.io f =

2022/04/17



mailto:zhangsh52@mail.sysu.edu.cn
mailto:litw8@mail.sysu.edu.cn

LT




C++ 1 m#vhm

x--CIESHISEE
R REHE,
EIT_?E“ = rjngdﬂwr J
S RN,
iReb--CGES AR
KHELZE (T Eiahe/)EF 1),
SIFHHEH,

2022/04/17




C++fEIFERXNSR L EBIFE

C++iEERE. o0, KBUEHE . BE1. bool. enum, K. FFEHE. 5
FA. inlineBR#E. ENMASESE

AEHIREXE?
FZINRRHBIREE T, SEEEANERETIFMTIS

2022/04/17



C++#REREESTL (&)

 C++i2 R EHFR SR ERAT A ERZH R
AL E— MR RN R B TRIE, LAAL

— N C++IEFR
Bz, jC C++iEfF *U JC++iERERIN
BRFERRTOREES
°7<.t|3 FIC++HY "R "HILFWER
T
c F—EZFSC+HESEAE
- 55 — B SNalE A C++ERERE R RIZEFNR 2L

- "AEESERF"

2022/04/17



C++#REREESTL (&)

* C++iZ R TR /I SRF R EIAY A ERZERK.
LS — MREB L BT, LA
_/|\C++$EI:IEJ%

Bz, j(%%?ﬂgc ++5F%_‘¥__'JE"\*U JC++iERERIN

EERES AT Ty A

AL, FIC++AT "5l
- FE—RFIC+HEE LS
s B_RFIUNAEACH

- "AEESERF"




»
& ARN 7
k =) =
% ® S Z * X
T &
Sty unS

SUN YAT-SEN UNIVERSITY

C++HRERESTL (f&ir)

cAEEEER T

PHER] (software reuse) FEHERXIFIRFEHIZL
- IZMJJ 1’Ef'1 TR RIaiAN—F, FRFVERE, LAREB
SgAlE S
. TS EAFI

- B4k (REFNEENEWITIIFR, ATLdaEC+HRE,

R TERH FIATMEPIRMIRE SRR
i I A e oo

9 Software Engineering Observation 15.1

Use a “building-block” approach to create programs. Avoid reinventing the wheel. Use
() existing pieces wherever possible. Called software reuse, this practice is central to object-
oriented programming.

9 Software Engineering Observation 15.2

When programming in C++, you typically will use the following building blocks: classes
) and functions from the C++ Standard Library, classes and functions you and your
colleagues create and classes and functions from various popular third-party libraries.
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<iostream>

<jomanip>

<cmath>

<cstdlib>

<ctime>

Fig. 15.2 | C++ Standard Library header files. (Part | of 4.)

Contains function prototypes for the C++ standard input and output func-
tions, introduced in Section 15.3, and is covered in more detail in
Chapter 21, Stream Input/Output: A Deeper Look.

Contains function prototypes for stream manipulators that format streams of
data. This header is first used in Section 15.15 and is discussed in more detail
in Chapter 21.

Contains function prototypes for the math library functions.

Contains function prototypes for conversions of numbers to text, text to
numbers, memory allocation, random numbers and various other utility
functions. Portions of the header are covered in Chapter 18, Operator Over-

loading; Class string and Chapter 22, Exception Handling: A Deeper Look.

Contains function prototypes and types for manipulating the time and date.




C++HEH <>
CHIRIEIEIBRERIES, WETRE.

includeIiAANIIRIES?
m #include <file> — system include files

m #include "file" — local include files
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<i
sz¢ R Y| R A=
file IRBEFIEIZHFI34
< # include some_flle.h_pp
//Wecan use contents of file " some_file.hpp" now.
int main() { return 0; }
<c||'|u\.||/ ULILALLIY Tuiiv vl FLULUL)’ t}\.rﬂ 1wVl Ll 1i1iacis llulal] L UIIVLIVULILD.
<cstdlib> Contains function prototypes for conversions of numbers to text, text to
numbers, memory allocation, random numbers and various other utility
functions. Portions of the header are covered in Chapter 18, Operator Over-
loading; Class string and Chapter 22, Exception Handling: A Deeper Look.
<ctime> Contains function prototypes and types for manipulating the time and date.

Fig. 15.2 | C++ Standard Library header files. (Part | of 4.)



<array>,
<vector>, <list>,
<forward_1l1ist>,
<deque>, <queue>,
<stack>, <map>,
<unordered_map>,
<unordered_set>,
<set>, <bitset>

<cctype>

<cstring>

<typeinfo>

These headers contain classes that implement the C++ Standard Library con-
tainers. Containers store data during a program’s execution. The <vector>
header is first introduced in Section 15.15.

Contains function prototypes for functions that test characters for certain
properties (such as whether the character is a digit or a punctuation), and
function prototypes for functions that can be used to convert lowercase let-
ters to uppercase letters and vice versa.

Contains function prototypes for C-style string-processing functions. This
header is used in Chapter 18.

Contains classes for runtime type identification (determining data types at
execution time). This header is discussed in Section 20.8.

Fig. 15.2 | C++ Standard Library header files. (Part 2 of 4.)



<exception>,
<stdexcept>

<memory>

<fstream>

<string>

<Ssstream>

<functional>
<iterator>

<algorithm>

<cassert>

These headers contain classes that are used for exception handling (discussed
in Chapter 22).

Contains classes and functions used by the C++ Standard Library to allocate

memory to the C++ Standard Library containers. This header is used in
Chapter 22.

Contains function prototypes for functions that perform input from and out-
put to files on disk.

Contains the definition of class string from the C++ Standard Library.

Contains function prototypes for functions that perform input from strings
in memory and output to strings in memory.

Contains classes and functions used by C++ Standard Library algorithms.
Contains classes for accessing data in the C++ Standard Library containers.

Contains functions for manipulating data in C++ Standard Library
containers.

Contains macros for adding diagnostics that aid program debugging.

Fig. 15.2 | C++ Standard Library header files. (Part 3 of 4.)



C++ Standard

Library header
file

<cfloat>
<climits>
<cstdio>

<locale>

<limits>

<utility>

Explanation

Contains the floating-point size limits of the system.
Contains the integral size limits of the system.
Contains function prototypes for the C’s standard 1/0O functions.

Contains classes and functions normally used by stream processing to process
data in the natural form for different languages (e.g., monetary formats, sort-
ing strings, character presentation, etc.).

Contains classes for defining the numerical data type limits on each com-
puter platform.

Contains classes and functions that are used by many C++ Standard Library
headers.

Fig. 15.2 | C++ Standard Library header files. (Part 4 of 4.)

©2016 by Pearson Education, Inc., Hoboken, NJ. All Rights

Reserved.
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M const int a=5;

cout << a ;
b = a +10;

a = 2; )(
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constlFig§T

const int*
int const *
int* const

-constENMERTFHEHEABRGA, MIRE
BigBEA, WERTFHERBAIA:

econst applies to the thing left of

it. If there 1s nothing on the left
then it applies to the thing right
of 1it.

https://www.zhihu.com/question/443195492/
Aancwoer/1772QQA5A85
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char const *str="asdf";

IR I8EtiE F]E’JX]‘%T BEBITIXMEETRIE
str[1]="k'; X 3, SRR LB R
str="qwerty"; \ /

char* const str="asdf";

str[1]="k'; \J  =exgsst, MMesgsmmns
str="qwerty";><

const char* const str="abcds"; //#¥JBHE
ABERNET
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RIEXEFZL (inline functions)

N
i ‘' 1 // Fig. 15.3: fig15_03.cpp
2 // inline function that calculates the volume of a cube.
3 #include <iostream> ;
(] .
4 using std::cout; /
5 using std::cin;
6 wusing std::endl;
7
8 // Definition of inline function cube. Definition of function appears
L 9 // before function is called, so a function prototype is not required. ;E
10 // First line of function definition acts as the prototype.
Il 1inline double cube( const double side ) F ﬁlé&
12 { .2|$2 o
13 return side * side * side; // calculate the cube of side
y 14 1}
® [ 15
I6 1int main()
17 { 5'5
® |8 double sideValue; // stores value entered by user g&
19
. | 2Ry
Fig. 15.3 | inline function that calculates the volume of a cube. (Part | of 2.)
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// Fig. 15.3: figl5_03.cpp

// inline function that calculates the volume of a cube.
#include <iostream>

using std::cout;

using std::cin;

using std::endl;

. K% 511 -
ﬁhm%é s, T

// Definition of inline function cube. Definition of function appears

// before function is called, so a function prototype is not required.

« BRZ cube, £=const fore e, 50
IEIU% fazEn ?ﬁi‘l ﬁ@lgﬂﬁz et et o o ey T
1

7TIN 13 return side * side * side; // calculate the cube of side
Beside, 14}

R ;
SldEH{]{ETA%&/\ Eﬁxo 16 int mainO

18 double sideValue; // stores value entered by user
19

OoO~NSNUNDE WN =

Fig. 15.3 | inline function that calculates the volume of a cube. (Part | of 2.)

ol

-EX*SZcube FEEHEN,

20 for (int i =1; i <= 3; i++ )
21 {
- 22 cout << "\nEnter the side Tength of your cube: ";
\ 23 cin >> sideValue; // read value from user
*fLA, © HY Ij\J Eﬂ%l:l 28
‘- 25 // calculate cube of sideValue and display result
— —= 26 cout << "Volume of cube with side "

V!

27 << sideValue << " is " << cube( sideValue ) << endl;

LAAESE o

EV

RIRTE
*gy

<o\ |7/ lml
uﬂ?#»ﬁml

I}? ;2 14:E Enter the side length of your cube: 1.0
o Volume of i i 1is 1

cube with side

Enter the side Tlength of your cube: 2.3
Volume of cube with side 2.3 is 12.167

Enter the side length of your cube: 5.4
Volume of cube with side 5.4 is 157.464

Fig. 15.3 | inTine function that calculates the volume of a cube. (Part 2 of 2.)
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‘B 4-617HJusing, !
2217LAERYstd: : cout :
muR] LAE ISR cout :
A—-61TIAHBEENE

& ;

// Fig. 15.3: figl5_03.cpp

// inline function that calculates the volume of a cube.
#include <iostream>

using std::cout;

using std::cin;

using std::endl;

// Definition of inline function cube. Definition of function appears
// before function is called, so a function prototype is not required.
// First Tline of function definition acts as the prototype.

inline double cube( const double side )

{
}

o=

return side * side side; // calculate the cube of side

int mainQ)
{

double sideValue; // stores value entered by user

eusing namespace std; ™

15.3 | inTine function that calculates the volume of a cube. (Part | of 2.)

._Y_s L\ tda |_\_|\\ :l: Eor('int'i:l;'i<=3;'i++)
lT\)-ED] - S np il E] 22 cout << "\nEnter the side Tength of your cube: ";
- "’\\~ 23 cin >> sideValue; // read value from user
— 24
|:Egﬁ’ i L4 np% ( n ame S ) 25 // calculate cube of sideValue and display result
- 26 cout << "Volume of cube with side "

27 << sideValue << " is " << cube( sideValue ) << endl;
28 }
29 }
Enter the side length of your cube: 1.0
Volume of cube with side 1 is 1

AN SIrg A7 . Enter the side length of your cube: 2.3

A = H . Volume of cube with side 2.3 is 12.167

https://www.cplusplus.com/doc/oldtutorial/nal enter the side length of your cube: 5.4

mespaces/

Volume of cube with side 5.4 is 157.464

Fig.

15.3 | inline function that calculates the volume of a cube. (Part 2 of 2.)
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namespace
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true=1, false=@

IR
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o

1 // Fig. 15.3: figl5_03.cpp
2 // inline function that calculates the volume of a cube.
3 #include <iostream-
4 using std::cout;
5 using std::cin;
6 using std::endl;
7
8 // Definition of inline function cube. Definition of function appears
9 // before function is called, so a function prototype is not required.
10 // First line of function definition acts as the prototype.
I1 inline double cube( const double side )
12 {
13 return side * side * side; // calculate the cube of side
14 1
15
16 1int main(Q)
17 {
18 double sideValue; // stores value entered by user
19
Fig. 15.3 | inline function that calculates the volume of a cube. (Part | of 2.)

20 for (int i =1; i <= 3; i++ )
21 {
22 cout << "\nEnter the side Tength of your cube: ";
23 cin >> sideValue; // read value from user
24
25 // calculate cube of sideValue and display result
26 cout << "Volume of cube with side "
27 << sideValue << " is " << cube( sideValue ) << endl;
28 }
29 }
Enter the side length of your cube: 1.0
Volume of cube with side 1 is 1
Enter the side Tlength of your cube: 2.3
Volume of cube with side 2.3 is 12.167
Enter the side length of your cube: 5.4
Volume of cube with side 5.4 is 157.464
Fig. 15.3 | inTine function that calculates the volume of a cube. (Part 2 of 2.)
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Keywords common to the C and C++ programming languages

auto
continue
enum

if

short
switch
volatile

break
default
extern
int
signed
typedef
while

C++-only keywords

and

bool
delete
friend
not
private
template
typeid
xor

and_eq

catch
dynamic_cast
inTine
not_eq
protected
this
typename
xor_eq

case
do
float
Tong
sizeof

union

asm
class
explicit
mutable
operator
public
throw
using

Fig. 15.4 | C++ keywords. (Part | of 2.)

char
double
for
register
static
unsigned

bitand

comp]l

export

namespace

or
reinterpret_cast
true

virtual

const
else
goto
return
struct
void

bitor
const_cast
false

new

or_eq
static_cast
try

wchar_t
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« (B3) a2 XEiA?
Keywords are pre-defined words in a C++ compiler.

Each keyword is meant to perform a specific
function in a C++ program. Since keywords are

referred names for compiler, they can’t be used as
variable name.

C++11 keywords r-l'

alignas alignof charlé_t char32_t constexpr
decltype noexcept nullptr static_assert thread_local

Fig. 15.4 | C++ keywords. (Part 2 of 2.)
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CESHEUTIRHS, ASHmSENSERE
malloc()&fifree ) ERER
[H]int *p;

p=(int *) malloc (PEY * sizeof (int ));

...... / IM{EREISTR

free( p );
«C++mHnew ] delete, FER G,

[451] int *p;
p=new 1int ;
*p=10;
cout<< *p ;
delete p;
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new#lldelete

o DISHIBAFERER new
new REIET (#)EFIFER)

DORe: EREFHRITEAIR], ERERTETREISR
sizeof (T) HIWNEFZE, FHKYMESIZRIELALY]

(B,

SERE: BTD: TRERVIEET, IEEFOERIRE,

KM @ (NULL)
cdelete ISETP

DIgE: FERUEETPATIEEAINTE, PRR

IR[B)(E,

EnewtE{ERY
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#include <iostream>
using namespace std;
int main()
{
int *p;
p=new int;
*p=10;
cout<<*p;
delete p;
return 0;

}
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e newf[ldeletelfL=a:
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new#lldelete

- 5288
(1)C++RT Anews N2 2148
char* string = new char[25];

(2) C++tiFlinitFoBcRINISR, (BEYBFRIP
float *thingPtr=new float(3.14159);
char* pChar=new char(‘a’);
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#include <iostream>

using namespace std;
int main()

{
int *p;
p=new int(99);//INEDBEREFHERMNLI9
cout<<*p;
delete p;
return 0;

¥
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new#lldelete

(3) C++Hdelete [ [FEMENED ECHIENEZSH]
delete [ ] string;

delete [ ] arraylnt;

(4) newNEDBEEEMINHITIRE,
S 0 (NULL)
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#include <iostream>
using namespace std;
int main()
{
int *p;
p=new int;
if(!p)
{
cout<<"allocation failure\n";
return 1;
}
*p=20;
cout<<*p;
delete p;
return 0;
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double)b; b doubl
w e ﬁfi%%i%éﬁz%ﬂg

i (float) (7%5); RF7%5{EFEHRAYSEEY
I
int main()
{ float x;

int i;

X = 3.6;

i = int(x);

cout << "x=" << x << ","

<< "i=" <« 1i;

y return 9;

IB1T455R x=3.6 , 1=3
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long Area(int,int); = SZFRET])IESHZ

long Area(int length,int width);
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#include <iostream>

using namespace std;

void write(char *s); //BR&URELHYRA
int main()

{

write("Hello,world!");
return 0;

}

void write(char *s)
{ cout<«s;}

44
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RESEUTIERN ST . BI&E (pass-
by-value)F#%5| B{&1E (pass-by-
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‘S|AAA.& (reference parameters)
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void swap(int& a, int& b) {...}
s aEXT intBFESRELRYS |
S| RRIENZERIHZ
* 5|B(&ERRFRBIS, FI40:
int i,7;
int &ri=i;
/ /BN intBRIS | Ari, FHIEE
/ /B R EIRN—NEIE
o FHE—S|FERY, AR ERTIN, Feisr—
EFERIER.
- —B—\5|BHRtE, AR siEEEENS.
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5| R ZA)

#tinclude <iostream>

using namespace std; return 0;
void Swap(int &x, int &y); }
int main()
{ void Swap(int &x, int &y)
int a =1, b = 2; {
cout << "a=" << a << " b=" int t;
<< b << endl; t = X;
X =Y,
Swap(a, b); y = t;

cout << "a=" << a << " b=" }
<< b << endl;

E1T45

a=1 b=2
a=2 b=1
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pointer)

#include <iostream>
using namespace std;

IZ5 | BEEESE AR

e &IE (pass-by-

¥

void Swap(int *x, int *y); //£F void Swap(int *x, int *y)

HEN, TEEI5E
int main()
{

int a =1, b = 2;

cout << "a=" << a << " b="
<< b << endl;

Swap(&a, &b);

cout << "a=" << a << " b="
<< b << endl;

return 0;

int t;

t = *X;

X = y;

*y = t; "——

Y TR
a=1b=2
a=2 b=1

e

https://www.geeksforgeeks.org/passing-by-
pointer-vs-passing-by-reference-in-c/
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#include <iostream>
using namespace std;
void test(int xa, int &xb, int *xc)
{
Xxa=100; xb=200; *xc=300;
}
int main( )
{
int a = 10, b=20, c=30;
test(a, b, &c);
cout<<"a="<<a<k<", b="<<b<<", c="<<ckkendl;
return 0;

e

Vi
ill

=M T4

14t
175

-~ [

a=10, b=200, c=300
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%3 DIMEFINEITER

#include <iostream>
using namespace std;
void f(int &m, int n) {
int temp;
temp = m;
m = n;
n = temp,;
}

int main() { N g
inta-s, b<-10; BITHR:a=10 b=10
f(a, b);

cout << "a=
return 0;

<< a << "b=" << b << endl;
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%3 DIERFIIEITESER

#include <iostream>
using namespace std;

int& f(int& i) {
i += 10;
} return 1;
int main() {
int k = f
int& m = f(k); v g _
cout << k §<)endl; BATH R 10
m = 20; 20
cout << k << endl;
return 0;
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SIREREERIR

|

2

3 #include <iostream>

4 using namespace std;

S5

6 1int mainQ

7 {

8 int x = 3;

9 int &y = x;
10
11 cout << << X << endl << << y << endl;
12 y = 7;
13 cout << << X << endl << << y << endl;
14 1

X 3

y 3

X =7

y =7

yEXHYFZ
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SUN YAT-SEN UNIVERSITY

S|IRFAESHIA

|

2

3 #include <iostream>

4 using namespace std;

5

6 1int main()

7 {

8 int x = 3;

9 int &y;

10

Il cout << << X << end] << << y << endl;
12 y =73

13 cout << << x << endl] << << y << endl;
14 }

Microsoft Visual C++ compiler error message:

figl5_07.cpp(9) : error C2530: 'y'
references must be initialized

GNU C++ compiler error message:

figl5_07.cpp:9: error: 'y' declared as a reference but not initialized

Xeode LLVM compiler error message: http://www.doocch.com/cpp

Declaration of reference variable 'y' requires an initializer
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S|IRFAESHIA
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What if ??

#include <iostream> #include <iostream>
using namespace std; using namespace std;
int main() { int main() {
int x=3; int x=3;
int &y=x; int &y=x;
int &z=x; int &z=y;
2=6; 2=6;
cout << X << endl; cout << X << endl;
cout << y << endl; cout << y << endl;
cout << z << endl; cout << z << endl;
return 0; return 0;
} }

MhETA? ?
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MEREHREIS|F
» BRELETLARE]S |

//R[E 5] H
const string &shorterString(const string &sl,const
string &s2)

{
}

SUN YAT-SEN UNIVERSITY

, (B—RRAHETFER

]

return sl.size()<s2.size()?sl:s2;

/ /ZELEIR BB RIS | F

const string &mainip(const string &s)

{
string ret=s;
return ret;

}
https://blog.csdn.net/qq 33266987/article/details/53516977
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FIC—HF, C++IITFESEHIRREN
EC++HR, FESHIRETTHESvoidERAILA:

*void print();
void print( void );

LA EFREREURELZFNRY
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FAIASEZ (default arguments)

// Fig. 15.8: figl5_08.cpp
// Using default arguments.
#include <iostream>
using namespace std;

BIF: KEFHE
%7 (TRREURBLPKER

I_Jl\\‘ \]’Ajj 1 | -
- SB121TAFE HE S

- b 11 // no arguments--use default values for all dimensions
A /%j: 12 cout << "The default hox volume is: " << boxVolume();
boxVolume REGEBIE -

// function prototype that specifies default arguments
int boxVolume( int length = 1, int width = 1, int height = 1 );

oSN UBDLE WN=-

% 14 // specify length; default width and height
* 15 cout << "\n\nThe volume of a box with Tength 10,\n"
16 << "width 1 and height 1 is: " << boxVolume( 10 );
17
ecceee 18 // specify length and width; default height
N - s 19 cout << "\n\nThe volume of a box with length 10,\n"
%241?? E i ﬁﬁ/% \\! 20 << "width 5 and height 1 is: " << boxVolume( 10, 5 );
21
/ 22 // specify all arguments
= 23 cout << "\n\nThe volume of a box with length 10,\n"
~os 24 << "width 5 and height 2 is: " << boxVolume( 10, 5, 2 )
.\_ ﬁ' 25 << endl;
T El i
27

I

\

:I

AT '~ %I S \;ﬁ 28 // function boxVolume calculates the volume of a box
"‘\ -l/ * = /‘)\ Ez 29 int boxVolume( int length, int width, int height )

{
Wlﬂ SNFEEE 2
The default box volume is: 1

31 return length * width * height;
32 }
® /%A A ’\' I I t ? iFﬁE The volume of a box with Tength 10,
1’ JJEI E — width 1 and height 1 is: 10
l% iE)Jn I 17& |\ | The volume of a box with Tength 10,

width 5 and height 1 is: 50

7
~

\\\
.EI

The volume of a box with length 10,
width 5 and height 2 is: 100




FAIASEZ (default arguments)

\

+ BEFH—IE
+ RASLZEIMNAREIRFFRE, FEEMR

INES ENAEAEEIERIASTSERNSEL
R AEANEESEEESEMN R ARz,

o« A1

int add(int x, int y=5, int z=6); //IFff
int add(int x=1, int y=5, int z); //581%

int add(int x=1, int y, int z=6); //j81%

2022/04/17 60



B3 --KFEEE

LARKRTT

TEVAS S ERRE RS ERERER?

1: int f(int i = 0, int j);
2: int f(int i = 10); //eR#=HR
int f(int i = 10) //BEENX

{ 1,48
. 2. 58, REUFEIGRFIETTEOALS, K
return 1*10; e il =
) ﬁmx¢$%ﬁm% \
} 3.58., BREUARGVSE.

3: int f(int i, int j, int k = 9); / /R = AR

f(1);

/ / R EE




#53]2
SNEREROIE, IR TEBLR AR ER?

(a) int ff( int a, int b = 0, int c = 0 );
(b) void init( int ht = 24, int wd, char bckgrnd );

- [RIKBEW NEREFIRFIVE A 8 BLER AR A
EiZH?IREE S AR BRI BEA T aIEF RAYIR

=
=7

A Y|

void init( int ht, int wd = 80, char bckgrnd =);
(a) init();
(b) init( 24, 10 );
(c) init( 14, *’);
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° |E.]IEIEE : J%§3WE$D§EJ

‘oJLA, BT ERIRaEma—JolE

(::)

SR EALIE

522147

NN =L

I // Fig. 15.9: figl1l5_09.cpp

2 // Using the unary scope resolution operator.

3 #include <iostream>

4 using namespace std;

5

6 int number = 7; // global variable named number

7

8 1int main(Q)

9 {

10 double number = 10.5; // local variable named number
I

12 // display values of local and global variables

13 cout << "Local double value of number = " << number
14 << "\nGlobal int value of number = " << ::number << endl;
15 }

Local double value of number 10.5

Global int value of number = ;

Fig. 15.9 | Using the unary scope resolution opera

tor.




— A ERBIENERFF(:2)

IR
«(EF : : ThIAINERPHBEPEEREIREY
IR, FMENZEFRAENBZFERTFY,
Ba0: count, global count

#include <iostream>
using namespace std;
int k=1;
int main() {
for (int 1=0; i<10; i++)

#include <iostream>
using namespace std;
int main() {
int k=1;
for (int 1=0; i<10; i++)

{ {
int k=0; int k=0;
s o k++; sok++;
} }
cout << "test\n"; cout << "test\n";
return 0; return 0;

}
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FEEH (function overloadingy

» C++ 7B IFLIREtEVTRYRR EEE R RIME _iEJZ
ALHEIRE 2R, MITIAZRER, R
BXEREE TR BRI SEEIE 2L,

-0 .

int add(int x, int y); } 5 S ]
float add(float x, float y); e

int add(int x, int y);
int add(int x, int y, int z); }

2022/04/17
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SUN YAT-SEN UNIVERSITY

e el 0\ ¥4 A e o A A 4 I // Fig. 15.10: figl5_10.cpp
® E/I\1§U¥ EQEZIXF’E& 2 // Overloaded square functions.
- I — =1 3 #include <iostream>
4 using namespace std;
5
Sq ua r\e 6 // function square for int values
T 7k /\ 7 int square( int x )
8
° 1% Ea EJZEﬁSqua r‘ebl 9 cout << "square of integer " << x << " 1s ";
_IJ 10 return x * X;
B EintFldoubles I
12
Hﬁ N /7}3_ 13 // function square for double values
N\ | —t— 14 double square( double y )
15 {
16 cout << "square of double " <<y << " is ";
17 return y * y;
is }
19
20 int main(Q)
21 {
22 cout << square( 7 ); // calls int version
23 cout << endl;
24 cout << square( 7.5 ); // calls double version
25 cout << endl;
26 }

square of integer 7 is 49
square of double 7.5 is 56.25

Fig. 15.10 | Overloaded square functions. (Part 2 of 2.)




BBEyE# (Ffunction overloading?

EREHEOT SV : MERERE
BRI
SRR IRIESL S T SRR R R AN
AR (AR DRI — AL,

int add(int x,int y); int add(int x,int y); ><
int add(int a,int b); >< void add(int x,int y);
MESALUREEREX S mERALIEEIEREX S

o AEBEARINEERIREEA NEERRREL, LR HINERERANREE.
BB, IXIEAEF:

int add(int x,int y) i float add(float x,float y)
{ return x+y; } { return x-y; }
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ERZYEEZ (function overloading)) 7+ X %

RS =23 /9addAYEREEREN, 7RISCINF BEEN
EN ISR GE NN *%E?JDEI’JI)Jﬁm

#include<iostream>
using namespace std; complex add(complex cl, complex c2)
{
struct complex complex c;
{ c.real=cl.real+c2.real;
double real; double imaginary; c.imaginary=cl.imaginary+c2.im
}s aginary;
return c;
int add(int m, int n) }
{
return m+n;
}
double add(double x, double y)
{

return x+y;

}
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&y EZ; (function overloadingy

SUN YAT-SEN UNIVERSITY

int main(void)

{ TP

int m, n; double x, y;

35
complex cl, c2, c3;
cin>>m>>n; ié336§84 2
cout<<add(m,n)<<endl; . .
Cin>>xX>>y; ;A?illjl'%j
cout<<add(x,y)<<endl; ;J .
cin>>cl.real>>cl.imaginary; 9.1
cin>>c2.real>>c2.imaginary; 15711899)

c3=add(cl1,c2);
cout<<c3.realk<', '<<c3.imaginary<<")\n";
return 9;
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ERERR (function template)

=i/ Zypra
-template <typename FRIEFT>
«//8% template <class FRIRfT>

* RE=EH
—— ~ \,\1 =
Bl REEIHERRZIHIRR

#include <iostream> int main()

using namespace std; {

template<typename T> int n=-5;

T abs(T x) double d=-5.5;

{ cout<<abs(n)<<endl;
return x<0 ? -X:X; cout<<abs(d)<<endl;

} return 0;

¥
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ERERR (function template)

TR ZF T LB ER SRR
Sfabs () RISCSHIRA, HESE

fit $Z i) j‘_\ua‘;_ X
Etaos N, B FsnAint, prLES B

'éﬁﬁbﬂ )J\J .
PREEIRAISSRIS

l

REPEEISENT Aint,

#include <iostream> int main()
using namespace std; {
template<typename T> int n=-5;
T abs(T x) double d=-5.5;
{ cout<<abs(n)<<endl;
return x<0 ? -X:X; cout<<abs(d)<<endl;
} return 0;
}

http://www.dooccn.com/cpp/
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ERERR (function template)

IEIR B F TR LAFERA

fRiEes NEHabs () BISLERYRE, S

RREY E?I‘)iﬁ’ﬂ%‘éf”% 8
Tlabs(n), HHFLZSn
IREPSSEIS T Aint.

l

#include <iostream>
using namespace std;
int abs(int x)

{

return x<0 ? -xX:Xx;

¥

int main()

AR

gD, J‘_\LE_“__ X
nAintE, FRLESHE

{
int n=-5;
double d=-5.5;
cout<<abs(n)<<endl;
cout<<abs(d)<<endl;
return 0;

}

http://www.dooccn.com/cpp/
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ERERR (function template)

B_ERIFIF

VoO~NGONUNE WN =—

10
11
12
13
14
15
16
17
18

// Fig. 15.12: maximum.h
// Function template maximum header file.
template < class T > // or template< typename T >
T maximum( T valuel, T value2, T value3 )
{
T maximumValue = valuel; // assume valuel is maximum
// determine whether value2 is greater than maximumValue
if ( value2 > maximumValue )
maximumValue = value2;
// determine whether value3 is greater than maximumValue
if (C value3 > maximumValue )
maximumValue = value3;
return maximumValue;
}

Fig.

15.12 | Function template maximum header file.
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18, 28F138175AliH
17int, double F
charfIX/NELER

* LOHT BRZAEAR AT Ak T
7N

v~ h WN=

N = e o e e e e e
O VNGO UNHE WN=

NN
N -

// Fig. 15.13: figl5_13.cpp

// Demonstrating function template maximum.
#include <iostream>

using namespace std;

#include "maximum.h" // include definition of function template maximum

int main()

{
// demonstrate maximum with int values
int intl, int2, int3;
cout << "Input three integer values: ";
cin >> intl >> int2 >> 1int3;

// invoke int version of maximum
cout << "The maximum integer value is:
<< maximum( intl, int2, int3 );

// demonstrate maximum with double values
double doublel, double2, double3;
‘\n\nInput three double values: ";
wublel >> double2 >> double3;

Input three integer values: 1 2 3
The maximum integer value is: 3

Input three double values: 3.3 2.2 1.1
The maximum double value is: 3.3

Input three characters: A C B
The maximum character value is: C

» double version of maximum
'The maximum double value is:
timum( doublel, double2, double3 );

itrate maximum with char values
'1, char2, char3;

"\n\nInput three characters: ";

Fig. 15.13 | Demonstrating function template maximum. (Part 3 of 3.)

1arl >> char2 >> char3;

» char version of maximum
'"The maximum character value 1is:
¢timum( charl, char2, char3 ) << endl;

"

nstrating function template maximum. (Part 2 of 3.)



LS

»

4 AN 7|
\Z & &
o N &
St NS,

SUN YAT-SEN UNIVERSITY

CH{EIFRRIXNRL AN 7

N O v bW N R

C++FRERESTLIE

C++HISL 344

const{E{mFT
WEXERZ{Inline functions
C++KiEid]

newfJdelete

SR H A EE IR

8.
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