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CS100 Tutorial 8 Fall 2025

0. C++ class

CH++ HY class & —FH & X HURAE ) i TR R (data members) FIKAKE (member
functions), FHIELIFRIBHRT (access specifiers) 41 public, private F1 protected R4zl Bk 52
VIR RR

4 N

class Student {
std: :string name;
std::string id;
int entranceYear;
void printInfo() const {
std: :cout << << name << << id << << entranceYear << std::endl;
}
bool isGraduated(int year) const {
return year - entranceYear >= 4;

}
1




Contents



Contents

Contents

Class HIT5RIALER >
this 5 -

const Ji% bA PRIZL ->
SRR RS >
FIGEERER >



1. Class BYi5RIHN PR



CS100 Tutorial 8 Fall 2025

1. Class 895 RIAX PR

-

o

class Student {
private:
std: :string name;
std::string id;
int entranceYear;

public:
void printInfo() const {
std: :cout << << name <<
}

bool isGraduated(int year) const {
return year - entranceYear >= 4;

}
b

<< id <<

<< entranceYear << std::endl;

o private: AMEARREABETIR], HAZRAHM friend B R] LA IR,

® public: PREHSERA] PATTA],
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1. Class 895 RIAX PR

o —/NYiRIBRFIGEIIFTRIERTEREZ . WHRIA BTG, — B2 N RIREIEBATT 2 (80 22

HIENER),

o 3k —E%E SR FRHIA AL R
o WNHZ class, B2 private,
o WIS struct, EA12 public,

CH++ struct A1 class VAP X, XEZXHIZ—,

-

class Student {
std: :string name;
std::string id;
int entranceYear;
public:
void printInfo() const;
bool isGraduated(int year) const;

b
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1. Class BRI R
WSR2

X (Effective C++) £k 22
K22 s BH N private!

o IBE—BE (WEMKI8): HM AL RAZ public, HF HeEEM MK ARECRYIRIE, 213R public
SNER 2R EL, FH PR FREAEYI R class BRI RIS ICAR S EH/IMES () .

o BHYTMAIR: WRKGZZERN public, MAFEDANEHATLRE Y, HEZ2NRAZEFHN
private, VR#LA] DAEHIAL AR E YR ANER, 18I R AT TR B 75 Uil R R AR B R B

o HPAL: IARPRENRHIFAZR, HEARNMTEZFHXIMEAZE, MHPAXANE class YR
S E LR T2,

N
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2. this 5§t

Vil — B @ A T AR a.men, HHP a BIZEEA— R,

o MARET IXNRI: BMAEINE MR, 25 NEFD. EVIRAIREE, RTEZEREE i

" 275

-

Student s = someValue(); // RIS EEE—ENE
s.printInfo(); // AAER printInfo() HMEHEXER
if (s.isGraduated(2023)) {

/] ...
}

e BFATNAEER A8 non-static G, DA N AR,
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2. this 5§t

4 N

class Student {

/] ...
public:
bool isGraduated(int year) const;
IE
Student s = someValue();
if (s.isGraduated(2023))

/] ...
- J

isGraduated FREE L TN2=580?

11/ 42



CS100 Tutorial 8 Fall 2025

2. this 5§t

4 N

class Student {

/] ...
public:
bool isGraduated(int year) const;
IE
Student s = someValue();
if (s.isGraduated(2023))

/] ...
- J

isGraduated FREE L TN2=580?

o BIUE—A, HIREMA: s WEHHXEEN SHITERE R !
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2. this 5§t

4 N

A BB AN A] -
class Student {
public: 4 A
bool isGraduated(int year) const { bool isGraduated(const Student *this,
return year - entranceYear >= 4; int year) {
} return year - this->entranceYear >=4;
Jis }
Student s = someValue(); Student s = someValue();
if (s.isGraduated(2023)) if (isGraduated(&s, 2023))
/] ... /] ...
\_ PN J

13/ 42



CS100 Tutorial 8 Fall 2025

2. this 5§t

FER B BN ER, 1IEA — 140 this HUFEE: BEEA X * BUE const x * A (A x BIXPMEMH
)o

TE X 2 PR EBAHEART A mem BT, SEFR_ERZ this->mem,

4

PR A DUE S this->mem,

4 N

class Student {
public:
bool isGraduated(int year) const {
return year - this->entranceYear >= 4;

}
1
- J

P2 TES VA RLIAYIR)E: Python A self, (C++23 HAMWAILIA self) -
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https://en.cppreference.com/w/cpp/language/member_functions#Explicit_object_parameter
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3. const FXGaERIER

EBRBIRIGE . FRUKL { BIEAR— const:

4 N

class Student {

public:
bool isGraduated(int year) const;
void setID(const std::string &);

1

const Student s = someValue();
if (s.isGraduated(2023)) // OK

I coc
s.setID( ); // Error

FEIRIAAS AN :

-

- )

IX™ const ZRBH this AYZEAIE const Student * o U5
%A, NZE student * .

bool isGraduated(const Student *this,
int year);
void setID(Student *this,
const std::string &);
const Student s = someValue();
if (isGraduated(&s, 2023)) // OK

/] ...
setID(&s, ); // Error
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3. const FXGaERIER

KA -

1. gk ptr IR const T * , T BHAEZMR v BIEHERL 5 member , Il ptr->member HIZRAUIE: const U o
O constness AL R IT A INAL 3 R 25,

2. 1E2E X 1Y const A GARKELP, this FYSRAE const X * &
O 1E non-const IR PRIZLH, this HIZREIZE x =,

3. XX S AT [A) member SEFR_FEP/E this->member , IX Y member o
o JXHAY member E%Efuz%iﬁﬁ}ﬁﬁ, 0 A] PAJE B 5 BRI

4. ARVFEERIKE const .
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3. const R GaiEkEk
—EEHEID

1. 7F const M% L (FI#5H reference-to-const i), HEEVEHH const B G EKEL,
2. 1£ const B‘zﬁ@iﬁzwf&lﬁ, Kfliﬁﬂ%ﬂﬁﬁ%ﬁ"]iﬂ%)ﬁﬁ, A8eVE A B 5 M non-const Ji& 53 PRI
o NFIEFAMEIER R, HAREEHER non-const %7 EKZEL,

[Best practice] 40E kA RHOPHE EMEBOX PN RAVIRES, AB2 EHEINIZIE const fik 51 PRIEK,

(Effective C++) sk 3: RAIBEFEA consto (HIRPF)



4, 1= HIEER A BY1%E
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4, FEHIEUR Y% S
HFE—: Getters and setters

4 N

class Student {
std::string name;
std::string id;
int entranceYear;
public:
const std::string &getName() const { return name; }
const std::string &getID() const { return id; }
int getEntranceYear() const { return entranceYear; }
void setName(const std::string &newName) { name = newName; }
void setID(const std::string &newID) { id = newID; }
void setEntranceYear(int year) { entranceYear = year; }
I
\_ J

O A B HIERROR R RE? XM ERELEEEE R public A A XAI?
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4. IFHIZUERR G iR

HE—: Getters and setters

“RA]AMEBRL, (HEBSHDEIRIER, M HIRARELLIREA,

class Student {
std: :string name;

std::string id;
int entranceYear;
public:
void setID(const std::string &newID) {
id = newID;
entranceYear = std::stoi(id.substr(0, 4)); // 2/ id BYEIBYTEHT entranceYear
}

void setEntranceYear(int year) {
if (year < 2013) // HILEAFIEMRICKED
throw std::invalid_argument{ s
entranceYear = vear:

b1/ 42
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4. IEHIERER R RNIRE

HE—: Getters and setters

© PRI DMBMCSREIAN Y, AP,

class Student {
std: :string name;
std::string id; // FAMEE entranceYear 7
/] ‘X%, BPZRBAEEEZIAIR entranceYear
public:
int getEntranceYear() const { return std::stoi(id.substr(0, 4)); }

b

22 [ 42
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4. IEHIERER R RNIRE

BFEZ. 3/5E%

/

class Point2d {

double mX;
double mY;

public:
double x() const { return mX; }
double y() const { return my; }
void x(double newX) { mX = newX; }
void y(double newY) { mY = newY; }

b

Point2d p = /* ... */;
p.x(3.14); /] B x BXH 3.14
std::cout << p.x() << '\n'; // 408 x
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4. IFHIZUERR G iR

HE=: const 1 non-const &E:

=t

o R BRAZEEHIE T I
o Hashy MRIaF T E iR H XA 2

- R
class Point2d {
double mX;
double mY;
public:
double x() const { return mX; }
double y() const { return mY; }
double &x() { return mX; }
double &y() { return mY; }
I
Point2d p = /* ... */;
p.x() = 3.14;
L y

24 [ 42






CS100 Tutorial 8 Fall 2025

5. SR EX
FiE %Y (constructors, ctors) FAFEXRIIFILEI T s

o MG KBTI 2 HEE (overloaded) 1Y, EA—PMNZRIE A GEEA ZREH#IIa1 7T 2,

- R
class Student {
std::string name;
std::string id;
int entranceYear;
public:
Student(const std::string &name_, const std::string &id_, int ey)
: name(name_), id(id_), entranceYear(ey) {}
Student(const std::string &name_, const std::string &id_)
: name(name_), id(id_), entranceYear(std::stoi(id_.substr(0, 4))) {}
IE
Student a( , , 2020);
Student b( , ); // entranceYear = 2020
N Y
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5. ¥EEKE

-

o

class Student {

std::string name;

std::string id;

int entranceYear;

public:

Student(const std::string &name_, const std::string &id_)

: name(name_),

b

id(id_), entranceYear(std::stoi(id_.substr(0, 4))) {}

o ISR KBRS

o MIERRBIAAIRIIEIA, AIDIEH return; {HARE

o PEIXMYIE

PRIZSCHY PRI A 2 23 Y -

Student

JR [\ —ME,

27 | 42
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5. ESEKET

MnEE A ETIR

PG BB TEIX AN R WIGRTE,  ELFERAE hk B9 aa1k .

— Yl R aa R ER RN BREUE 2 B85, BATRIaa 738 GGloa2) G iR aa e o 2

(constructor initializer list) {R7E:

4 N

class Student {
I coc
public:
Student(const std::string &name_, const std::string &id_)
: name(name_), id(id_), entranceYear(std::stoi(id_.substr(0, 4))) {}

1
\ J

G R BRI EYIRHE S 1k, RIRGHB MR GERTReds, H , BRI,
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5. ¥aiE K%Y
i BB a LI
BE R R e AT IS N B I3 3 TR aa i, TAREA I EM IS R AR Ia B4 2 H BRI

o UNSRIRIAIE BRI BT IR (E A Z B Bl R IR A B ATIE SR N A BRI AS[A], - Zwises = BA warning
77 AR HE IR

BRIREETR . FIARTL entranceYear IS FHZI 17 AT id, IR id JEARATEAIL!

~
J

class Student {
std: :string name;
int entranceYear;
std::string id;
public:
Student(const std::string &name_, const std::string &id_)
: name(name_), id(id_), entranceYear(std::stoi(id.substr(0, 4))) {}

1
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5. ¥aiE K%Y
KSR ERAILETIR
BE R R e AT IS N B I3 3 TR aa i, TAREA I EM IS R AR Ia B4 2 H BRI

o GNIRVRHYKY IS BRI BRI ABAE A 3R A B RS 52 Y e A EAT AR NI BRI AN [R], 9w e = DA warning
77 AR BE (R,

o RIEARIEHZFA HEHY AL :
o WMFRARNUIGIE G, NHZRSENYIGEIIGL;
o &I, EINILEIL,

SOANIHIGTER TN BERADR I RUR A IaM, (BN TI3AUNE?
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5. ESEKET
MnEE A ETIR

NH AR BN, ERE":

-

class Student {

/] ...
public:

Student(const std::string &name_, const std::string &id_) {
name = name_;
id = id_;
entranceYear = std::stoi(id_.substr(0, 4));
}
I

-

eBiiAIiate, JEWIET B ARE?
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5. ¥aiE K%Y
KSR ERAILETIR
“SeERANFIME, EWYET BT MMb?

© PRRME IR, TR IR

A RS sz f31]2

32 /42
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5. ESEKET
MnEE A ETIR
BNk, JEWET B 2IME?

o NERATERAERRERNINI IR L, TEFTA ZRAARREIR(E,
o SRR, TEIEPIRIE, const X RICTAHIHIE,
o (NEFM) const NRICTEMERINVILGI.
o BAKAEIGIES], SEAIR] DERALSIRBOAIAMRIIRIE, IXBUR T,
o UNRIRIUREBNARIIG . REMRAELAY R BRAE AR HIRE, H e sl RERIAREY R AT, PRI G
OGN 2 AERIRAL, RE S SFEGEIR,

X [Best practice]

R REFHMIE RERIUG(ESER, T2 IR R B = A 2 N Ra e,

33 /42
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5. MSEKER
RAIAIS BRI EX
FIRIITIE R AL RS2 S E

o LT RIVENINIIIGIL, RANHHENATELESLY, HIE T AIFREEMPILEL .
o RRAMIMFMGIL ULF) wiE A BINIE L

/

class Point2d {
double x, vy;
public:

Point2d() : x(0), y(0) {}
Point2d(double x_, double y_) : x(x_), y(y_) {}

I
Point2d pl; // VARAEAMERE, (0, 0)
Point2d p2{}; // value-initialization , EXBWHMEFBRMINISEKEL, (0, 0)

Point2d p3(3, 4); // AR Point2d(double, double), (3, 4)
Point2d p4(); /] XBTEAABRIAMIERERD?
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5. FSE K EN

RREFE— T EIADSEREAG?

BC, WRTFEIEEH, )L EETRERIMIEREL:

/

o

Student s[1000]; // &ZBERINFIEATL
Student s2[1000] = {a, b}; // BIRDITER a M b, FEMNEIBEVIBL,
// TH{E#IEYEETEREAMERER

(HoCEE AU e BA — e X2

o —/ "BUARZEAE” NMiZBEAMT AN S?
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5. ¥SEKER

(REREE— BRIATEF 0D ?
WMER—1REH user-declared FIMIGREL, Zwias=IREIEIRE B — T BIAMEIE KL

struct X {}; // ftamERBERRS
X x; // OK: AT 4miFds G RRIRIAISEREX

i e o ARG PRER AT N AR TR B 2Rl LA T IR 4a 1

o WIRAMBARNYIGE, NHEHSEARIEE,
o WIRAMGAALRNYIEE, HXTCTEBIAIGM, WgiFEds XS X DRI IE AL

36 / 42
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5. S ER
(R EBE— RIS F 20T ?

AR—1TIEZED A user-declared HIMIEHREL, HEERIMIEHREL, WG ST IRE HEIA
F e PR

o EEENR, XMRMATA GG T RUR IR BB L M9 IE R A,
o [RIHAN 12 R s Je H e S— D ERIN T,

fRA] DUEIS = default; KA E R 1R 5 A — DB AT RIS R 2L
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5. S ER
(R EBE— RIS F 20T ?

4 N

class Student {
public:
Student(const std::string &name_, const std::string &id_, int ey)
: name(name_), id(id_), entranceYear(ey) {}
Student(const std::string &name_, const std::string &id_)
: name(name_), id(id_), entranceYear(std::stoi(id_.substr(0, 4))) {}
Student() = default;

1
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5. S EER
(REFE—NEIAIE K E0G?
THAE . R EERE NS ENEAMYET N, BN IZE BRIAIE R

o MARHHELE X — P EH =defualt, X FEEE,
o FERIARL IS BRI I8 FH B é%lﬁfﬁ%"fﬂlﬁ A2 B e vF,

X (Effective C++) £&# 6

QUERG 1A S R R ERA TR 2, 2 B AR Ik,

39 /42
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5. S ER
HAIA(E

default member initializer, 8¢l in-class initializer

A] DUFE = B R 53 I g I e 25 e — AR L
e N

struct Point2d {
double x;
double y = 0;
Point2d() = default;
Point2d(double x_) : x(x_) {} // y =20

b
Point2d p; // x EBXREXBIE, My =0
Point2d p2(3.14); // x =3.14, y =0

- J

QRARX A AR R AR M PR B EYI R IR HI, ESRAENIRE, 2N,
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5. ¥aiE K%Y
HKRILE
HEENYIIEEEEHETES . ..

4 N

struct X {
// FEix: ZBETHRFSENZIT, ESETEBEDTITMEARIAT B RKE ST
std: :vector<int> v(10);

/] XELEREEBE—TKRE, MIFKEXRVRE
std::string s();
I
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5. S ER
5 AL} 0P AR
MR E]— % :

L. ANSRIXA AR B AE = RIS R AR (EAIR AP L 1, WEE P EY =P A ERTPa I as.
2. &0, anFXA R BA RAIa(E, WIHE LI E,
3. A, aniReRERAGIaa L, WIERARIIEIL,
4. A, IR AE = HIASIE PR TR 481
o WIRIXZM I B G RIMIEREL, A gmiFta iR,
o UNRZGmiFdR S KIS R AL, XIS R EGE deleted HY,



