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AT LEZZENXR

o EAR#HEHAbool, char, short, int, long, float, double
o MEFEIIR—FAFENHEL. —FBS. &
std: :string name = " K=";
int id = 114514;
double grade = 4.0;
o XFSF—IE%¥, RNABEHFETER
std: :string name2 = " ZE[";
int id2 = 114515;
double grade2 = 3.9;
o MREMELMIOANEAXNER, EEINITE
o HNEEZESFE, WLEIE=E
std::string name[30] = {" #k="," Zm"};
int id[30] = {114514, 114515};
double grade[30] = {4.0, 3.9};
o XHRMRBAFE, ZHABIELTHRLRFHERIRF TUWRES
JRSEFEE (AREAN . IRBER)
'HRAMRREZF Astd: : stringFFHTH

¢
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FKINXT R

XETEHMEFR?

o H—1F 4 #Hname, id, grade

°o F—MEFEEMBEXRREY]

o HANFHBF MY “RKE” AREFRFENEIE
class Student { }

o EINKAEKFN “TE” MN—IFE

Student bob;

I

ZE (Class)

ARBEXRNHIEHY, HEXEFHERREN & #E/ Attribute) B1TH (F
i%/Method) f—ZEZEH)

|

X5 (Object)
RIFBERAECIE HA R ESLH
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PR ZEFIRTR

kY

KPAMNATIAEX T (BIERE), EATMEXAZE (RREH)

Student name, id, grade study, sleep alice, bob
Cat age, weight walk, meow kitty, luna
Dog age, weight walk, bark | shepherd, husky

Window is_active, is_fullscreen close, resize | chrome, terminal
Sun temp, radius rise the sun

F 1 FEFTRAIXTEE

Kk —XKBY”, MRRTHEHP —NRESY”
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1 /** @file fig03_01.cpp

2 ** Define a class with a member funcion, create an object that calls it
3 */

4 #include <iostream>

5

6 /** Qclass GradeBook

7 %% @brief First definition of class */

8 class GradeBook {

9 public:

10 /** Qbrief Display Welcome message */

11 void displayMessage() const {

12 std::cout << "Welcome to the Grade Book!" << std::endl;
13 } // end function

14 }; // end class

16 int main() {

17 GradeBook myGradeBook; // create a GradeBook object named myGradeBook
18 myGradeBook.displayMessage(); // call object's member function
19}

HE3E % WRNFHFEHNE
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SOUTHEAST UNIVERSITY

Line 6-14: EREN

https://cplusplus.com/doc/tutorial/classes/

6 /** @class GradeBook

7 **% Qbrief First definition of class */

8  class GradeBook {

9 public:

10 /** Qbrief Display Welcome message */

11 void displayMessage() const {

12 std::cout << "Welcome to the Grade Book!" << std::endl;
13 } // end function

14 }; // end class

class %4 {
public:

ES L G E
protected:

TE G EHR
private:

TEREAHEN;

HE3E % WRNFHEHNE
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SOUTHEAST UNIVERSITY

Line 6-14: EREN

https://cplusplus.com/doc/tutorial/classes/

6 /** @class GradeBook

7 *% Qbrief First definition of class */

8 class GradeBook {

9 public:

10 /** @brief Display Welcome message */

11 void displayMessage() const {

12 std::cout << "Welcome to the Grade Book!" << std::endl;
13 } // end function

14 }; // end class

o classET AT AW
o S E—MRA Pascal MU XSFEI sk, RUR FRIED Kk
o 2K (body) AKIES {} FE, HSLERE (HS5TEED)

@ public, protected, privateX§&=: i5[alinRASF

o public: fE#EPEE

o private: AFHCHEE

o protected: B FIAARAE

o classHAHNIEAAR), BRIAAprivate

2026.10
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Line 10-12: B GEBREBIEX

https://en.cppreference.com/cpp/language/member_functions

6 /** @class GradeBook

7 ** Q@brief First definition of class */

8  class GradeBook {

9 public:

10 /** @brief Display Welcome message */

11 void displayMessage() const {

12 std::cout << "Welcome to the Grade Book!" << std::endl;
13 } // end function

14 }; // end class

[ : C++ BREY
KA BHEALEASL { BH&K; )

o KRR AR EHE (member function)

o voidRTHEEUZHIEEE, FEIMATLZHreturn
o Mmainif#—H, THEESKREIHELENS
o ARG LAERFE const LA E X

[%
E\_
ke
\_4
Bk
N
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https://en.cppreference.com/cpp/language/member_functions

ES

Line 17-18: #9355 mE0AH

16 int main() {

17 GradeBook myGradeBook; // create a GradeBook object named myGradeBook
18 myGradeBook.displayMessage(); // call object's member function
19}

C++ X R

X4 R4,

C++ i B RR 53 eR Y
HE4. BHE GASE0;
o HMAKIBMATHMAR, EXMNEFMENEMERNNTE—H
o CH+ MITTH Bt Z—RRIETIERF RE 2R
o HIEHM () AT ARAMRINA (EE55E), BFAH W
o RERIES, MEFES— MRS
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Xftt: & FEEUE RS MR REE R

// example
#include <iostream>

void showMessage() {
std::cout << "This is a non-member function." << std::endl;

}

class GradeBook {
public:
void displayMessage() const {
std::cout << "Welcome to the Grade Book!" << std::endl;
}
};
int main() {
showMessage () ;

GradeBook myGradeBook;
myGradeBook.displayMessage() ;

}

int main() { // A A#H 5

return 0; // ?\ja £ 4 4 3

F

} R um, 3tk KRB AT
%

2026.10
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SOUTHEAST UNIVERSITY

UML %[

%—#FHIE S (Unified Modeling Language)
AL EESRER, N EBTHRRAEE. BIERR. REEY

qu

GradeBook Class Reference

First definition of class. More...

Ci ion diagram for

+ displayMessage()

Public Member Functions

void displayMessage () const

Display Welcome message.

[& 1: GradeBook /) UML &, H doxygen &£
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F—: BEEESHIBRARH

1 /** @file f P

2 *x Define a ¢ 7ith a member funcion that parameter

3 */

4 #include <iostream>

5 #include <string> // C++ standard string cl

6

7 /** @class GradeBook

8 ok rief First definition of /

9 class GradeBook {

10 public:

11 /%% @brief Displ ome 3

12 void displayMessage(std::string courseName) const {

13 std::cout << "Welcome to the grade book for\n" << courseName << "!" << std::endl;
14 } // end function

15 }; // end class

16

17 int main() {

18 std::string nameOfCourse; // string of characters to store the course name
19 GradeBook myGradeBook; // create a Grade bject named radeBook
20
21 std::cout << "Please enter the course name: " << std::endl;
22 std::getline(std::cin, nameOfCourse); // read a course name with blanks
23
24 std::cout << std::endl;
25 myGradeBook.displayMessage (nameOfCourse); // call obje n with argument
26 }

HE3E % WRNFHFEHNE
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SHIRE

11 /#x @brief Display Welcome message */

12 void displayMessage(std::string courseName) const {

13 std::cout << "Welcome to the grade book for\n" << courseName << "I" << std::endl;
14 } // end function

B C++ Y
XA BEEGwASE { B&IK; )
&S 0 RIS ISR (parameter list) $2K R 54504 45 H
o LHHET: O (void)
o 1 M8#: (std::string courseName)
o ZNBH: (std::string courseName, int x, int y)

[%
= &
te
B
hq
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class GradeBook {
public:
/** Qbrief Display Welcome message */
void displayMessage(std::string courseName) const {
std::cout << "Welcome to the grade book for\n" << courseName << "!" << std::endl;
} // end function
}; // end class

myGradeBook.displayMessage (nameOfCourse); // call object's member function with argument

I
\

5555
R B E X AR NS XIRH RS (S /parameter), iF % B ERS
SAENSE. KB IRF—BEI 5 (L5 /argument)
o ZNLSRFEMESHIF, FAEAXE
°o KEMAFRITRS, RESMEHRMHMAA, W
int minus(int x, int y) { return x - y; }
o XSZRXLIFHTHIE, FTUREE. 8. REX, W

minus(b * b, 4 * a * c)

2026.10 HE3E % WRNFHEHNE
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Line 18: std::string

https://cplusplus.com/reference/string/string/

17

18

#include <string>

int main() {

std: :string nameOfCourse;

std: :string@ C++ fREEAFZFREEXHIZE. EIFATRTIL SIS
B Astd: :stringA Xt HE name0fCourse.,
o ER&std: :stringAREARKE, EENEsdHATET, ALt
EE#include <string>, FHAREHusing EAEES
o A5 FFRBMMESstd: :string¥}&, Wname0fCourse = "C++";
o std::stringZRHEBECHIK LT L, B0
name0OfCourse.size () &R B FFFH FHIFERF (char) £

2026.10 HE3E % WRNFHFEHNE
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AT TP 4

SOUTHEAST UNIVERSITY

Line 22: std::getline

https://cplusplus.com/reference/string/string/getline/

22 std::getline(std::cin, nameOfCourse); // read a course name with blanks

std::getline % = HH

istream& getline (istream& is, string& str, char delim);
istream& getline (istream& is, string& str);

o MNEINRisHFMENstr, HEBRZLIEfFdelimZ(#ITHF ' \n'
o MIRAEBATistd: : cind§FfFiE A name0fCourse, H EIiE EIHRITHF
o Flstd::cin >> nameOfCourse;PIX FIE, IZBEFF>>BZZmAF
F(gFE o, \n', "\t') #HE
o std::getline AL BMITRIIHstr, ESHBHTIE

2026.10 HE3E % WRNFHEHNE
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SOUTHEAST UNIVERSITY

GradeBook Class Reference

First definition of class. More...

Collaboration diagram for GradeBook:

GradeBook

+ void displayMessage
(std::string courseName)
const

Public Member Functions

void displayMessage (std::string courseName) const

Display Welcome message.

2: GradeBook ¢ E &7 /SHIEY UML 2[E, M doxygen %A

BHTF UML REESH, ARSEARERXHAE, W

displayMessage (courseName : String)

HE3E % WRNFHEHNE
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EEIXE —{ Calculator®, @& computeCircumference I

computeArea W REL, MANEHEZE, FATEEKINER.
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AT TP 4

3 B CH R, RS EE

SOUTHEAST UNIVERSITY

IJ\—I A3

B2 E—{Calculator, & computeCircumference

computeArea W REL, MANEHEZE, HATEEKINER.

// example.cpp
#include <iostream>

constexpr double PI = 3.14159;

class Calculator {
public:
double computeCircumference(double radius) const {
return 2 * PI * radius;
}
double computeArea(double radius) const {
return PI * radius * radius;
3
bH

int main O {
double radius;
std::cout << "Please enter the radius: ";
std::cin >> radius;
Calculator calculator;
std::cout << "Circumference = " << calculator.computeCircumference(radius) << "
<< "Area = " << calculator.computeArea(radius) << std::endl;




iR R éz &7 J’\ ’“?-’
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IR R
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F=: BERHEERERZE

th setter/getter */

#include <i

#include <string> // C++ standard string cl

/*x Qclass GradeBook

** Qbrief First inition of class */
class GradeBook {

public:

/%% Qbrief

void setCourseName(std::string name) { courseName = name; }

void displayMessage() const {

std::cout << "Welcome to the grade book for\n" << getCourseName() << "!" << std::endl;

¥
private:
std::string courseName;
}; // end class
int main() {
std::string nameOfCourse; // string of characters to store the course name

GradeBook myGradeBook; // create a GradeB
std::cout << "Initial course name is: " << myGradeBook.getCourseName() << std::endl; // display initial value
std::cout << "\nPlease enter the course name: " << std::endl;

k object named myGradeBook

std::getline(std::cin, nameOfCourse); // read a course name with blanks

myGradeBook. setCourseName (name0fCourse) ; //
std::cout << std::endl;

t the course name

myGradeBook.displayMessage () ;

HE3E % WRNFHFEHNE
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Line 17-18: #iERK R

https://en.cppreference.com/cpp/language/data_members

17 private:
18 std::string courseName;

B 7£ C++ fSAT S
KEXRE TEL, KEA;
BERE TEL = W, TESL = Wi

o KW TEMARKIBA R (data member)

o EXARNBEHAIESNNEEFRAF/EER (local variable)

o EXEMBXESINIHIEEIRALF/ERE (global variable)

o HIEMRATIERMENEYE, SIMXRABETHCHHERRE

2026.10 HE3E % WRNFHEHNE
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HARM R

SOUTHEAST UNIV zksm

WERR. BHEES528EE (MR)

EREEEEMEITHTR

#include <iostream>
int x = 1; // global variable

class MyClass {
public:
void display() comnst {
std::cout << x << std::endl;
¥
};

int main() {
x=x+1; // x ==
MyClass obj;
obj.display(); // display global x ==

2026.10 HE3E % WRNFHFEHNE
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HiEMS . RMEESE €09

BHEEEACHENXESHATR

#include <iostream>

int main() {

{
int y = x; // error: 'x' was not declared
int x = 1; // local variable within inner bracket
x =x + 1;
{
std::cout << x << std::endl; // display x ==
}
}
x =x + 1; // error: 'x' was not declared in this scope

[}

TEF WSEEFRAEAERE (scope)

2026.10 HE3E % WRNFHEHNE
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HERR. BHEESE/EE
MR RIERM AL, JSMBIE R 44 . I I

#include <iostream>

class MyClass {
public:
void display() comnst {
std::cout << x << std::endl;
3

int x = 1;

int main() {
MyClass objl, obj2;
objl.x = objl.x + 1; // objl.x == 2, obj2.x ==
objl.display(); // display objl.x == 2
std::cout << obj2.x << std::endl; // display obj2.x ==

CRERSEAMEEH AEMEERE, Fik R TR REXERRERERR

2026.10 HE3E % WRNFHEHNE
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https://en.cppreference.com/cpp/language/access

KNBEFiL A ApubliclI R AFLY, FETobj.func OFH

o AHAApublicHIEIBAER, 1
A[i@jdobj . varf§E

#include <iostream>

class MyClass {
public:
void display() const {
std::cout << x << std::endl;
}
int x = 1;

};

int main() {
MyClass obj;
obj.x = obj.x + 1;
obj.display(); // x ==

o FMAAprivateRIM R, XHE
WA M ABRL 525 1]

#include <iostream>

class MyClass {
private:
void display() const {
// within class, no problem
std::cout << x << std::endl;
}
int x = 1;

};

int main() {
MyClass obj;
// error: 'x' is private
obj.x = obj.x + 1;
// error: display()' is private
obj.display();

HE3E % WRNFHEHNE


https://en.cppreference.com/cpp/language/access

HARM R

N RIRECESES

o it b, EMprivateB{ M publicAB AR ZFRIT
o BRARMLL, AMtAXREEprivateFAFIE ?

BEXHIRR RN RBMARB B -1 %P, HRBAT, JBE
BFEAZE

o ¥HERRF (Data Hiding): PRIESMPRBBERLEEERE, #Rix A
o ¥iEIhS (Data Abstraction): ITPARZJREN, AERZEHMEIN

o privateRI¥IEM RINGEREMERAE, SMEBAAGER 7

2026.10 HE3E % WRNFHEHNE
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Line 9-12: Setter 5 Getter

9 public:

10 /** Q@brief Setter */

11 void setCourseName(std::string name) { courseName = name; }
12 /** Q@brief Getter */

13 std::string getCourseName() const { return courseName; }

o BT Setter AR RAME, Bid Getter FEIEIEMAR A LFIE
o TR 5 courseName Rprivate, HKIFTFHRLIMEBAKAED A
setCourseName (name) NI A REER{E
o BRFtE LA Setter & & Aprivate, SELERMIMRMER

° Eﬁi?ﬁﬁﬁJ\E’JﬁTﬁAﬁEﬁ REZKRERNIPRIEA Setter B
FRELFARIZHR RS
° jCIﬁE':F EEERREL (get) = E TRERE (set)
o constXPFFEERMMEF, RiFZRYASERTAEIEN R
o EIk, Setter A& Rconsth, Getter i@H Econsthy

CRFEMIREEFAHIER R, ER(E R Setter/Getter, FFIERAEF L
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H Setter FHIABHRE RS

Setter t A FHERIESEM, WR Kl courseNanefR % 25 NFHF

std::string #B43 A 53 i £

size_t size() const;
size_t length() const;

—EEN, BEFHHFKE (size_t%FTFunsigned int)
string substr (size_t pos = 0, size_t len = npos) const;
IREIM pos (LEFFIE (HLLHA0), |&E len MFHRFFHFH

void setCourseName(std::string name) {
if (name.size() <= 25) courseName = name;
if (name.size() > 25) {
courseName = name.substr(0, 25); // set to the first 25 characters
std::cerr << "Name \"" << name << "\" exceeds maximum length (25).\n"
"Limited to first 25 characters.\n" << std::endl; // merge strings

PEMLE, Setter AR A A KT E FKAIKIE (Validation) 1845, AR

.10

p
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< Setter 5 Getter g UML 2 [E

GradeBook Class Reference

First definition of class. More.

Collaboration diagram for GradeBook:

Public Member Functions

void setCourseName (std::string name)
Setter.
std::string getCourseName () const
Getter.
void displayMessage () const
Display Welcome message.

Private Attributes

std::string courseName

3: 4 Setter 5 Getter fY GradeBook 2 UML &, H doxygen 4B
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std::string BI NG 1L

https://cplusplus.com/reference/string/string/string/

BRF=PIEFIN AR

22 GradeBook myGradeBook; // create a GradeBook object named myGradeBook
23 std::cout << "Initial course name is: " << myGradeBook.getCourseName() << std::endl; // display

initial value

o frifjtsetCourseName (name0fCourse)Z4courseNamelf{{E 2 B,
HMNEEZEBAR T getCourseName O, {2 T EFFHF&H""
° @E‘Eﬂé’éﬂ (fnint) FEEARTEARMMLE, HbRERES

class MyClass {
public:

int getValue() const { return value; }
private:
int value; // uninitialized

bH

int main() {
MyClass obj;
std::cout << obj.getValue() << std::endl; // undefined behavior

o HMiRAITEARSHIMGKL MNREUESAALENLETL
o YiFitstd: :string str;#JE—/35EAT, JHHstd: :stringhyER
MBS RS, BEMREATFRS

SFEfE s, EERMIA A9 B BT Undefined Behavior, BURF4iEBMEASH
2026.10 HE3E % WRNFHEHNE
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1 /*% Qfile £ 7.cpp

2 ** Define a c 7ith explicit constructor */

3 #include <iostream>

4 #include <string> // C++ standard string c

5 /** @class GradeBook

6 ** Q@brief First definition of class */

7 class GradeBook {

8 public:

9 GradeBook (std: :string name): courseName(name) { }

10 /%% @brief Setter */

11 void setCourseName(std::string name) { courseName = name; }

12 /** @brief Getter x/

13 std::string getCourseName() const { return courseName; }

14 /** @brief Display Welcome me

15 void displayMessage() const {

16 std::cout << "Welcome to the grade book for\n" << getCourseName() << "!" << std::endl;
17 }

18 private:

19 std::string courseName;
20 }; // end cla
21 int main() {
22 // create two objects
23 GradeBook gradeBook1("CS101 Introduction to C++ Programming");
24 GradeBook gradeBook2{"CS102 Data Structures in C++"};
25 // display initial value of courseName
26 std::cout << "gradeBookl created for course: " << gradeBooki.getCourseName ()
27 << "\ngradeBook2 created for course: " << gradeBook2.getCourseName() << std::endl;
28 }

HE3E % WRNFHFEHNE



7 class GradeBook {
8 public:
9 GradeBook(std: :string name): courseName(name) { }

C++ ZERI S SR 2

k% CGANZE): R RWHEMNI & {
kg

}

o HJi&E iR Y (Constructor) F— 4RI A 53 ER

o BRAHBREIEE (FRvoid), BHESRE—H

o AILRESH, HATUASISH, BESTHEAR

o EM RWIIBFIFR (member initializer list) AR, NMFSHAS

o BRMIAUTIREX AL & R e ), KER A WA
o HRMEXNER, WMIPAZENIERE

o BTN AR RE R, RRRTER RVIGRLTIRET

Mgl (53IRIMFTX), BHITEREE
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SR HHATIOE (4hR)

class MyClass {
public:
MyClass(int a): y(x + 1), x(a) {
z =X +Yy;
¥
private:
int x = 0;
int y;
int z;
};
int main() {

MyClass obj(1); // x == 1, y == 2, z == 3
}

O #M¥Eint x;RBHIFK, BxWENK Aa ==
O WMiaftint y;RIEFIR, ByiakAx + 1 == 2
O #M%Akint z; HF2zAREFIRDP, int HAEMER, Az RI8GRKE
O MITHREEK, zA)EEH 3
o HTFETEHEALENE, FRconst intTRERBIERVIAK

2026.10 HE3E % WRNFHFEHNE



&

SRR (FBR)

https://en.cppreference.com/cpp/language/default_initialization

o FERA#MIBILFIFE (member initializer list) FERSHES, HbH
ME IR R —ERFIREHITIAR K
o TE X R SRFTE ERI MR 1E AT BAA R B G 1t (default
member initializer), FAFEMR BFIALTIFRP, MERXMEHIT
o EEREA ., MFHITEIA#IE{ (default initialization)
o BRI RAEEMIAL (FEEARERE)
o KM RAABRIANINETE, WMstd: :stringIFALA""

class MyClass ;{{{1}- o RMEFEBRNE, TRAXKESHITMIAL
int y(2}, z; 0 x == 3: HRAVKRLIIRELERTS
d:: i H - s = s
publies TTES ° y == 2. BARRAIAL
MyClass(): x{3} { } 0 z == 7: KN4
0 s == "": BINGESRE

2026.10 HE3E % WRNFHEHNE
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RAIA TS R 21

https://en.cppreference.com/cpp/language/default_constructor

o S HHNSEIIIE &EEFR ABINDIE FE] (default constructor)
o EREHAREMMIERL, N C++ 2EAFE—PINEE L,

Hij7iE)#LBR Apublic
o —BRPFENEMEERY (FEREFSH). BIRXRIMEE
R WMEBR

o MyClassZEHIFE R BOIAEE R EE M T W TS R EL

class MyClass {
public:
MyClass() {}

};
o APHATNEHRENBINGERL, W
MyClass() { std::cout << "User-defined default constructor." << std::endl; }
o WMRBRBRINISEHE, ATIAEE AMyClass() = default;
o MMRIEMFREIADEREL, FI{EAMyClass() = delete;
o WMRMMEIESMERMIE, HATE YprivateyHiEm L]

2026.10 HE3E % WRNFHFEHNE
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G R

Line 23-24: B3 4415 & HHHIE X KR

21 int main() {

22 // create two objects
23 GradeBook gradeBook1("CS101 Introduction to C++ Programming");
24 GradeBook gradeBook2{"CS102 Data Structures in C++"};

o AMSHMIERE, MMER X4 24 (L55150); HE
K4 HEA {L5FIKRY; HITIE
o ERSHIMIERE, AIMER X4 &4, &
x4 R4 )y #HTEE
o HMyClass obj;E{MyClass obj{};
o TEEREIES!
o (EXREESE ZBHHS HEALERY, ARBEBER
o return MyClass();
o std::cout << GradeBook("test").getCourseName() ;

TR AT AEE ST AXES
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Vexing parse (#HFE)

A ATSHHIEN R B U T EREES 7

C+ &4 A XA 24T (most vexing parse)

MyClass obj(Q);
o fAE—: X4 HEL(ZHESFIR); ELXZIIRIIVHRN
o R REIXA FHL(ZMFEFIR);BEMXENIRE K
4 MyClass B &£

FFREERARABREZ (TAFXES), ELNTREA4HE

#include <iostream>
class MyClass {
public:

MyClass() { std::cout << "Default Constructor of MyClass." << std::endl; }

MyClass func();

MyClass func() {
std::cout << "A function that returns MyClass type." << std::endl;
return MyClass();

¥

MyClass obj; // output line 1: Default Constructor

int main() {
func(); // output line 2-3: A function + Default Constructor

}
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Z—gait (HhR)

https://en.cppreference.com/cpp/language/list_initialization

PR C+ (11 &) HEFERKXIES KRG — VK (Uniform initialization)

ZF—iak

o AT ATHEMAER, HAATAEXNER, ERASKHTH
int x{0};
MyClass obj{};

o RATRATRMEE, tHAATHEMRR (SMEAMKELIIR)
S vy
public:
" MyClass(): x{} { }

o BIFHHATER

int x = 1.9; // 0K, x == 1
int y{1.9}; // error: narrowing conversion

o XMTEAIEIBKE, TIHFE {} SHITEIIEW (zero-initialization)?
;221X§%i;/§/xbzizofalse

“https://en.cppreference.com/cpp/language/zero_initialization
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explicit XgE=F

https://en.cppreference.com/cpp/language/explicit

BT CH ZRfa LB, TRES LN T L R BRI D

class MyClass {
int value;
public:
MyClass(int v): value(v) { }

int main() {
MyClass obj{1}; obj = 2;
}

BMEEY 2 EEMES obj, EHSL C++ F RS mE R int 8 L”
ATMyClassEKE, HEABBF, IMEENEHRIEFRE, FEiL3:xA
RexplicitX§#iAl, ZRME R L ARAN 2FLHMHI.

explicit MyClass(int v): value(v) { }

WMkERE, ZRTRIMSHAERET . FEobj = MyClass{2};
XA ARG E BT, TG R EER I Lexplicit

2026.10 HE3E % WRNFHEHNE


https://en.cppreference.com/cpp/language/explicit

?«?J*\'“g’

SOUTHEAST UNIVERSITY

GradeBook Class Reference

First definition of class. More...

Collaboration diagram for GradeBook:

Public Member Functions

GradeBook (std::string name)
void setCourseName (std: :string name)
Setter.
std::string getCourseName () const
Getter.
void displayMessage () const

Display Welcome message.

Private Attributes

std::string courseName

4: E¥IE R A GradeBook 2 UML #[E, f doxygen 4B




G R

23] KRS RS BIRER R

BEEIRE—{Calculator$, & computeCircumference F

computeArea B R, MAEFE, FATEEKAER.

Mg
Ef&MCalculatord, {F{Fradius@EIEM R, FHAIEMIEHTEN.

~
-~
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23] KRS RS BIRER R

%3
Ef&MCalculator, (#{Gradius2EIEM G, F A EMSHEN.

=
-~
N>
=
\%

1 // example.cpp

2 #include <iostream>

3

4 constexpr double PI = 3.14159;

5

6 class Calculator {

7 double radius;

8 public:

9 explicit Calculator(double r): radius(r) { }

10 void setRadius(double r) { radius = r; }

11 double getRadius() const { return radius; }

12 double computeCircumference() const { return 2 * PI * radius; }
13 double computeArea() const { return PI * radius * radius; }

14 ¥

15

16 int main O {

17 double radius;

18 std::cout << "Please enter the radius: ";

19 std::cin >> radius;

20 Calculator calculator{radius};

21 std::cout << "Circumference = " << calculator.computeCircumference() << ", "
22 << "Area = " << calculator.computeArea() << std::endl;
23 }
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ESaty

A LEESA

BEREFARIEL, ARG '=yT£— I}?J‘Cﬁ*%ﬁ;ﬁﬁi&
o —NMEFTREESLTEZEILEN
° $ﬂﬁﬁ%*%ﬂﬁﬁﬁ$ﬂ#ﬁﬂ&
o EM— R, AHREHMEALD
o FECAEHMRERBERMEFPEERR

A3 E A (Code Reuse)
ZXERAR—RREE, #R E8iEE

EEHZ (Abstraction)
BHEMERAXEXRATHE, (NBELXIMEORZE
AR, REARERZEANEE, FELEP, Z5E8H

i
|
1
F
F
o>
X

|
3
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e G O Y NP G

0N o U AW N

33214 (Header File)

i34 (Source File)

deB

header file */

/** @file G:

)

** Gra

#include <ic eam>

#include <

/%% @cl deBook

** Qbrie c definition of c
class GradeBook {
public:
explicit GradeBook(std::string name)
: courseName(name) { }

/*x @brief Setter */

void setCourseName(std::string name) {
courseName = name;
}

/*x @brief Getter */

std::string getCourseName() const {
return courseName;
¥

/** @brief Displz

Welcome message */

void displayMessage() const {
std::cout << "Welcome to the grade book for\n"

<< getCourseName() << "!" << std::endl;
}
private:
std::string courselName;
}; // end class

0N UEWN =

#include <ios

ream>

#include "GradeBook.h"

int main() {
// create
GradeBook
GradeBook

// display

std: :cout

two obje

book1("CS101 Introduction to C++ Programming");
book2{"CS102 Data Structures in C++"};

initial value of courseName

<<
<<
<<
<<

"bookl created for course:
book1 . getCourseName ()
"\nbook2 created for course: "

book2.getCourseName() << std::endl;
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L iR
BEEEs .h, .hpp .cpp, -C, .CXX
RN EEN. REER EEEX

{EH 5| B#include ".h" #RiFg++ -c .cpp

o HIHRET, #includeIBBANAER, BHRESEFN—H
° ZIK %I)—“ﬁﬂ PTEXHTRESBREEENL

#include <
#include "
#include "Grad k h" error: redefinition of 'cla GradeBook

° qufﬁitl_ﬂliu,% Fz %ﬁﬁjﬁﬁé—i#ﬁ:‘- #pragna oncefiiti#
B, BHEEREXIPH

#ifndef GRADEBOOK_H
#define GRADEBOOK_H

#endif // GRADEBOOK_H

o ANHWA S| AEAML . RURBEIMt ARSI ATA
SCrr BREWHLALM, FERTRBFBERALMAE, RUERT

2026.10 HE3E % WRNFHEHNE



LA RS iF

https://en.cppreference.com/cpp/preprocessor/include

o INHBEFEMpE, HNBAHmEESKARZe++ nain. cpp
o YEEBALIE#includeig SR, SRESIAAXHEEH
o MRMMANSIS, RABREXHMEERE (FEHT e+ HBER)
o WMREKE, HEARFES, MRUTIRFER
o HFRLHP-I <path>IFEME R
o FREERFR
o RFEEARSHREXHER, HLATFSIH <trAESLE> W3]
SRS RN
o IXHHFRMHMusingtEEd (REZXAZNHRIFHEIR)
o XLMETRMATIE, (HAMEAIZLEN A PELRE
ZstringdEfstd: :string
o RiER/INSIAEN, BMEAREH, RIFtEHHISIH, &

fusing namespace std;
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o BTN ERMEN SnainifE, FKIHIGradeBookEMER#E A
o {BGradeBook . hX{HKAFM B EEOSIH, SSH—L0)H
o F P FGradeBook KR AT B AR B B M k4% O
o —BEEMLI, {E{A5]| FGradeBook. hifiR LI ERIA M E HRiF
o FAFHE L FcradeBook. M {REB RV HILELAA
o b 4miEAE ANE AR miE
o ik A P EmE Al {E A

o WEFRSLIMAT M EIGradeBook. cppf, AALFRXRFE

0 (Interface)

EOR—MEY (promise), RAMELRFIURHMPLIREM AR R XL
Ihae an{ASEER
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SCERIR 324 (GradeBook.cpp)

/** @file GradeB
«x Grade he

#ifndef GRADE_BOOK_H

#define GRADE_BOOK_H

ing> // C++

/*x Qclass GradeBook

#include < ndard string class

*x @brief First definition of
class GradeBook {
public:

explicit GradeBook(std::string);
*/

/*x @brief S
void setCourseName(std::string);
/** @brief Getter */
std::string getCourseName() const;
/** @brief Display Welcome message */
void displayMessage() const;
private:
std::string courselame;
}; // end ¢
#endif

w N

0N O U

/*x @file GradeBook

P
** GradeBook fun definitions */

#include "GradeBook.h"

#include <iostream>

GradeBook: : GradeBook (std: : string name)
: courseName(name) { }

void GradeBook: :setCourseName(std::string name) {

courseName = name;

std::string GradeBook: :getCourseName() const {

return courseName;

void GradeBook::displayMessage() const {
std::cout << "Welcome to the grade book for\n"
<< getCourseName() << "I" << std::endl
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GradeBook.h: #[O

8 class GradeBook {

9 public:

10 explicit GradeBook(std::string);
11 /%% @brief Setter */

12 void setCourseName(std::string);
13 /** @brief Getter */

14 std: :string getCourseName() const;
15 /#* Qbrief Display Welcome message */
16 void displayMessage() conmst;

17 private:

18 std::string courseName;

19 }; // end class

o BEOMRERIBRIR + A5 R R ELRE (function prototype)
o MR 5
o BAMEHEHEBR "ERFTEMEATGNIWNEAEELZNE
o APWREEEIRIZER () HELFEHEN R
o R¥YREY
o RIERE—FhFEAAH (declaration)
o MEEERIRERE + BHZ + HBSHE + BIFF, S 2k
o FIXLFR, HESEAA P AENMERiZEET
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#include <ios
// declaratic
int foo(int x, int y) { return x + y; }

eam>

+ definition

// forward declaration

int bar(int a, int b);

int main() {
std::cout << foo(1,1) << bar(1,1) << std::endl;
}

// definition

int bar(int x, int y) { return x - y; }

o F#{ A (Declaration) RmAEIZEL B, ENX (Definition) TR
BEEEAZH

—MmE, FRELXGF, EXEEXEHR (BFHGH)
WUEEXE"JEH’J’EHH WAL SEFAEE X
BRATUBAREZR, EXREFT—T

ARASE (R ﬁﬁ%?iﬁ?. ), EXRAXES

e © o o
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GradeBook.cpp: SEIf

3
4
5
6
7
8

GradeBook: : GradeBook(std: : string name)
: courseName(name) { }

o —fikME . BV cpp XHEITRIAY.h STERLTE include HRAIHE, /&
ERR2IRAERE. Efbske
o IFELENidGradeBookZ, MAMRREEFHEN, RELHILAT
=z be: o ekt af =Ry el
o operator:: AE AN PHEER, £ CH+ BEMPRELTES
o :ETAXZBHAAZZTIE, Mstd::cout
o FEEM AL 4. RAKS, Wstr.size()
o HAPEZE(GradeBook: : SEFRAAE {12 GradeBook ZERIFK R EREY,
TN mERRSIBRR AZ cop XHNHI L FRE
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o HNMAEBZMopp X HEPAF—1Anainiflf, REFH
EAO

o H#(EMg++ main.cppfiF, SIWTIRAZRBENX

2 dmiF
O Bidg++ -c file.cpp -o file.ofFiE X144 A4F ABEIREF
Q @idg++ file.o ... -o mainFHIRNGHEEATHITIERF

o APREM.0 BIRXH (PaR1ES), MARMENRE, SSHRS
o SEIERTER, HHEIIEOSBARCHFRISSI AR
o BAMEFHNHFARE— main HEY
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I C+ TiR@E B CMake, F Makefile ATA E E M IE MR miF it 72 .

1 all: main

2

3 main: main.o GradeBook.o
4 g+t $~ -o %@

5

6 %.0: %h.cpp

7 g++ —c $< -o $@

o EERTEIE— Makefile X, BIA@iTnakef§S—RHFIF
o all: main, makeBRIAHITE—NHAR, BT all RiFZ BiR
@ main: main.o GradeBook.o, F£JF main /KA BER3C{E

o YEANA g+ RIS -0 BER
© %.0: %.cpp, .0 HARFIXT RIHY.cpp X1

o YERNH g+t -c KL -0 Bir.o
o makeF[1RIELHRFFRTIE, WEEES HFiFTUIHHIHF
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GradeBook.cpp File Reference

#include "GradeBook.h"
#include <iostream>

Include dependency graph for GradeBook.cpp:

GradeBook.h iostream

string

Detailed Description

GradeBook function definitions

5 MR IIRRE, H doxygen &R

M F GradeBook.h ;%% B F| <iostream> B 5, FELA5| BLLEFE
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23] KRS RS BIRER R

4% Calculator Ze474r A% 3L
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o EEME X RAERHS
o . X%, HIEMR. MRHRH. HIE. BIERE. BiEHSR
o ZiFGIELK, €. FRAMMBRENSKHREMA LS
o BIEZ: class MyClass { };
o BIEXIHK: MyClass obj{};
o [FHME: obj.funcO;
o M EREETHNE
o ERFEFIXTSREHE A AN R WA 18]
e public, private
o obj.setValue(v);
o obj.getValue(Q);

o EEMIKZEORIASE
o ik, EXH. O

o RHERHMBUTIR
o FEX: MyClass(int v): value{v} { }
o {#H: MyClass obj{1};
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