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I ENEEIIES

1 B SAFEMA

> |a) &l
> EBRAEIGITRIRERNEFE S
> ERIFRTRE
> new/delete
> S FH—R5 AR
>RIBAAR: ZiEsHEEEI—RAE, MIBRXLLIESSH 0@



HESAEME B I ROIFREFFSERS

1.1 EIRFIMEESER A

P12.1 strngbad.h P12.2 strngbad.cpp P12.3 vegnews.cpp 1. class StringBad
R 74 A 2. {
> static% 5a1: static int num_strings
%I*EEZJ‘ - g 3. private:
>ﬁﬁﬁ5(‘f§ﬁ HEEF— PSR 4. char *str; // pointer to string
5. unsigned int len; // length of string
EE%TCPP':P?‘JW‘PC(F“HHEPTﬁJEEWT?) D - :
6. static int num_strings; // number of objects
Class StringBad 7 pUb].lC
prlgﬁéﬁi;nw; 8. StringBad(const char *s); // constructor
Subliay ¢ TN numStrings; 9. StringBad(); // default constructor
o 10. ~StringBad(); // destructor
11. // friend function
StringBad dora, jim, chris; .

B num_strings: 12. friend std::ostream &operator<<(std::ostream &os,
itr' . g ) 13. const StringBad &st);
en:

dora Slpll})l/e(ﬁili?g’ember 14. };
1s created.
str! — Each object gets

— ¢ itsown strand ... .. .

len: — len members. 15. // initializing static class member
o 16. int StringBad::num_strings = 0;

str:

len: )
chris



SourceCode/Chapter12/01-strngbad.h
SourceCode/Chapter12/02-strngbad.cpp
SourceCode/Chapter12/03-vegnews.cpp

I ENEEIIES

REFHEK R

> L1: EEXFIRIMIGBHESR ST S 1. int StringBad::num_strings = 0;
> FHERA T M S BRI, ERTHENE iy St”;gBad"i;”"fBjd(‘f;‘“ e *sz{ |
. en = std::strlen(s); set size
Fars% 5 AR T E 2T 4L ;
>ERSHIERREE LT AN HP AR . str = new char[len + 11; // allot storage
5. std::strcpy(str, s); // initialize pointer
> num_stringsiEiStringS(TI% B 6. num_strings++; // set object count
N 13 \) / \dy — hY 7.
> SRS BRANEEBHAEREEEESR, R )
bl—‘—:lrf\'
K7 ERl2INEF 8. StringBad::StringBad() { // default constructor
> Bk, TEFAF 9. len = 4;
>Eox, #EDIHIE 10. str = new char[4];
>R, Thstr = s; /QRFE0E, RBVEFHERR (1. stdustrepylstr, TCrt); /7 default string
yIN 12. num_strings++;
" 13. %}
> HTi R &
> ST EAnewl 19 ECHINTE, Hdelete[ IBHAE 14. StringBad: :~StringBad() { // necessary destructor
15. --num_strings; //I
16. delete[] str; //
17.%



I ENEEIIES

REFHEK R

> T ENEE EHAmIFSEIE MBI ARSI, XL 1. void callmel(StringBad & rsb){

R MT S 2 2. cout <<’ \"" << rsb << "\"\n';
>R EHfEE M : StringBad sailor = sports; 3.}

> RRMEEZESR: knot = headlinel;
void callme2(StringBad sb){

1. StringBad::StringBad(const char *s){
2 len = std::strlen(s); // set size > cout << Vs shos< TN
3 str = new char[len + 1]; // allot storage }
4 std: :strcpy(str, s); // initialize pointer 7. int mainO{
5.} 8. StringBad headline1("Celery Stalks");
6. StringBad::StringBad(){ // default constructor 9. StringBad headline2("Lettuce Prey");
7 len = 1; 10. StringBad sports("Spinach Leaves Bowl");
8. str = new char[4]; 11. callmel(headlinel);
9. str[0] =\0’; 12. callme2(headline2);
10. } 13. StringBad sailor = sports;
11. StringBad::~StringBad(){ // necessary destructor 14 StringBad knot;
12, if (str) delete[] str; 15 knot = headlinet;
13. } 16. return 0;
17. }
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1.2 FFRAl 5 R #

> C++ BRI R R (AR LB EX)
> BRI o 3
> BRI\ AT H R 2
> 8§ #9385 0 3
>R EEET
>t E BT (— R A= BB




A WA F 15 BR L

>R BIREEMWEREY, C++HFEIE/4 EFABEERE MyClass()
>
> ARATIET3RE

PIMREN THEEREY, CHRIFASENFANERH

> B S HANMAER BT A LZ2ERAER (R ERESHEABIAE)

»Klunk(int n = 0) { klunk ct = n;)
»Klunk() { klunk ct = @) / / constructor 1

»Klunk(int n = 0) { klunk ct= n;) // ambiguous constructor 2

Al BT R Z X %
»Klunk kar(10); // clearly matches Klunt(int n)

»Klunk bus; // could match either constructor



FFoK A 52 ER 25

Sl frE R B

> EHERE, ATR—IMREFRFHVZENXR P
>ERTVRLERET(BRRERZSE), TEEANKEIRES

»Class_name(const Class_name &)

> ERT—1NMERENKRIWEES I B{EASH
»StringBad(const StringBad &)

10
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1A B8 P S A4 3E eR 3

> HIE—TXNRABENBUARRIANRE, EFMAERKEFHER, 4MER

StringBad ditto(motto); // calls StringBad(const StringBad &)
StringBad metoo = motto; // calls StringBad(const StringBad &)
StringBad also = StringBad(motto); // calls StringBad(const StringBad &)

StringBad *pStringBad = new StringBad(motto); // calls StringBad(const StringBad &)
> i
> rh(E)2f SRR AT sE EL 1215 F E il HaE iR 8 EmetooFlalso, WAIEEEFIMEE KIGFTXNER, ARERFIGET XA S 2Emetoo
Flalso, HURTEIKAISCIN
> E—MEREAmottofI I — T EZXNR, FHIFHTRAMUIIKLE pstring 155t
> BEEFERINREIARR, dmiXss15{EHEHIHE R
> HERBIREFIEN R, SRBOREIXTRET, EAFEREHIHISER K
>IZEREEREUERBETEN—1EIER
> dmix e ARIRET XS SR BT, W EAEFIMERH
> R EET X RBEdRIERE M7, BT ICEWFhdRIES

h

, HIREMBMIREXTRET, EBFEREHMEREK

I,

11



FFoK A 52 ER 25

A WA Y S A4 1E eR 2 RO T RE

>%M%§ﬂﬂﬁxﬁ L S0

B EHESAS AR (R RSS2 S ) e

> BHNERRNE. RANEHRERE g e
> MRRRKERRAMR mottobi

> B R E S R R SRR R
> B AR H

>ENENBFENE, TAEEIHR

[ num_strings: | }

static class variable

2. String ditto(motto); // default copy constructor

3.
(Home Sweet Homej

Address: 2400
motto.strand
ditto.str point to same string

BEp: _ 2400 — > str: L 2400 '
en: 16 > len: . 16 .
motto object motto member values copied to ditto object

corresponding ditto members

[num_str'ings: 1 ]

static class variable
static member unchanged

12



S HfIE R

1.3 El&JStringbad: EHItERHAVHPE L T o)7E

> B, MiLFRA, MR RE LIS R
HHNARRE %2, [REFsERARARNE
ERBOCETERMDIER)EUE T AR
>R TME: BMENXEHIIE R
StringBad: :StringBad(const String &s)

{
num_strings++;

// important stuff to go here
}

> BOX, RAEFRAERNSIREHITES
>IRAEFRERY, EFNHARFERFH, ME—
MEEF A ERIEE
>FERAER, %Xdeleteg]— it SH FEALIE
>RRIRFFE: BT REEHI(deep copy)

[ﬁHome Sweet Homeg]

P Address: 2400

Sitr:
len:

2400
T motto.str points to string

motto object

[ num_strings: | }

static class variable

2. String ditto(motto);

[/ default copy constructor

3.

[7H0me Sweet Homeg]

Sitr:
len: 2  —

2400

Address: 2400
motto.str and
ditto.str point to same string

16

Y Y

motto member values copied to
corresponding ditto members

motto object

[num_strings: 1 ]

static class variable
static member unchanged

2400
16

B -

len:

ditto object

13
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TREZEE

StringbaddE B |o]F: R{EEHFT

> StringBad metoo = knot; 1. StringBad & StringBad::operator=(const StringBad & st)
_ 2. {
NS \ '5‘_' m A 435 kS s I-I-‘ =\ b
> AT RE(RR A SIMA X FIEH N RERFME=E5 3. if (this == &st) // object assigned to itself
> MFRBAREEE ST A EMSRMEE, B + return *this; // all done
RFZBUBRESHFGHTRESHDEY  ° eete Hstm [/ free oldstring
>HTHFRNEK ARSI AT ART o ECHIEE, RN 6. len = st.len;
{EHdelete[ 1RFEHUX LE203E 7. str = new char [len + 1]1;// for new string
>EHELBRBANGIMADS; B, ASKEH . LISV ST 7 copy e st
e g . e . 9. return *this; // return reference to invoking object
HER], BRANERETEMBRIRHAR 10}

>S0 = SO;
> RBURE—MEEIERA RIS I H. ATHRIELLT
»>S0 = S1 = S2;

14
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Kt R Fistring2t

2 BUHEBRRIFIstringds
> E, RMESMEREMRETEY, FREBERTELNSERANNE

int length() const { return len; }

friend bool operator<(const String &st, const String &st2);

friend bool operator>(const String &stl, const String &st2);
friend bool operator==(const String &st, const String &st2);
friend istream &operator>>(istream &is, String &st);

char &operator[](int 1i);

const char &operator[](int i) const;

static int HowMany();

16



it lERYHistring 21T ERIROAE R H

2.1 1T FRRRIA G R

> BIANFIE
»new char[1]; //A gEnew char, [RER T EHEERE, S—EH deletel ]

String::String()

{

len = 0;

str = new char[11];

str[0] = '\0@'; // default string
}

17



K EEFistringZt ELE R R

2.2 EEBIRGIER ¥

> flif/elsef& LR — R 2N

bool operator<(const String &stl, const String &st2)

{
return (std::strcmp(sti.str, st2.str) < 0);
}
bool operator>(const String &stl, const String &st2)
{
return st2 < sti;
}
bool operator==(const String &st1, const String &st2)
{
return (std::strcmp(sti.str, st2.str) == 0);
}

18



it ERYHistringk  ERPIESRIETEIFHA

2.3 EHPHESRIETEIFS

> ERFHESKIEEPHFR:

> BRF, C(++EXEEMNEEERHFHER, BEtEZRMEHR— N Hconst StringXREMAY
operator[ JORRZN

// read-write char access for non-const String
char &String::operator[](int i)
{

return strlil];

// read-only char access for const String
const char &String::operator[](int i) const

{

return strlil];

19



BUEfERFTstring  FRSEMGERE

2.4 BRSAERGIERE

> BRSO ER A gE B XS SR H

static int HowMany() { return num_strings; }
int count = String::HowMany(); // R EEEIIString: :HowMany ()X #8975 = 1E A

> AT RS G R 5S4 E BT R HH R BE
>FTLL, SRS RRB R BERBRSEIERR
>80, RT3 7EHowMany A LA [B)FR7S A Ginum_string, {BANgEILOlstrillen

20



Mt EREstringt H—SEHMETES

2.5 F—PEHRECSHA

P12.4 stringl.h P12.5 stringl.cpp P12.6 sayings1.cpp

BERIERISCZBNAE, FANFFRDEEBHRNE

// assign a C string to a String
String &String::operator=(const char *s)
{

if (str)

delete[] str;

len = std::strlen(s);

str = new char[len + 1];

std: :strcpy(str, s);

return *this;

21


SourceCode/Chapter12/04-string1.h
SourceCode/Chapter12/05-string1.cpp
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EREEH P ERnew IS R 5 A newkd MIEERIEIN
3 TEAIE R H P E A newl RE BRI

> newFldelete

> IS R new, itk #idelete
»new/delete, new[ ]/delete[ ]

> SRS R AT, ~NEnew, delete[TREMH

> iR
>C++11 TE@ET?E%E?—nullptr

PNEX—IMEHRERY, BIREEFHK—ITURIMEULARZ—TTIR
»String::String(const String & st)

»NEX—NMREZES, BEREEHR—ITNREFEHZ—ITHIR

»String & String::operator=(const String & st)

23



EMERB P ERAnew  FIZAANIZ

3.1 MIZMAMIZ

1. String::String()

2. {

3. str = "default string"; // oops, no new []

4. len = std::strlen(str);

5. %}

6. String::String(const char *s)

7. {

8. len = std::strlen(s);

9. str = new char; // oops, no []

10. std: :strcpy(str, s); // oops, no room

11.3

12. String: :String(const String &st)

13. 4

14. len = st.len;

15. str = new char[len + 1]; // good, allocate space
16. std: :strcpy(str, st.str); // good, copy value
17.3

24



AEMEERH P ERnew B XATAILERR L5 EH

3.2 B ARAGIHYRAYZE K B

>R NABIER R RFNEFIAERBMEFHEZER, MILFRMEX

25
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BXRIE[E XK A AR

4 BRI E X5 /i AA

> 4% 51 bR S BN I 37 BY R FUR [2] X R BT A] LAIR [

> mXT g 5|
> 18 [E X R const 5| A
>consti &R

27



BXRIBEXMRAIEA EE#EEconst X RAY 5|

4.1 jR[E$E[Elconst &R BIS| H
> 1R R <R E FIHa1E ek 3

>1REIS|IFHAS
> constg| EERIF—H

28



BXRIBEENRAIEAA REEEIEconstX RAY5|H

4.2 1R[El$EEIHEconst X TR AV
> ERMEZERNT

> %, REMERTEEME.

> aERE, TEESIH
» <<

>Wrile ostream;% 82 FRYE Hl 1S R 2

29
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> EET=RIR[E
> Z1EE R S5IME Rk 8 BB E AT R BTSN, ikl

Vector Vector::operator+(const Vector &b) const

{

return Vector(x + b.x, y + b.y);

30
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4.4 JR[ElconstXf &R
> NEFER !

31



ERR X RAVIE



(EEEEIDPOES: DE )

5 MR RAIIEST

P12.7 sayings2.cpp

>IEETINR A ZIBE 2 AR
>IX LIRS HAEKRER new RAOBATE
>t ANEEHdelete BFHATEF

33


SourceCode/Chapter12/07-sayings2.cpp

(EEEEIDPOES: DE )

5.1 HiknewHldelete

> TE IR E R TS A4 ek 0G4 18 F

> EETE
>R RENTTE, MHNITRENIZHRAVIE
FRRE, B RIZRT ST g

Act nice; // external object
> &RTE o
int main()
>ﬁﬂ%i¢%%§%?§§§<9hgﬂx ﬁ%?&\ ﬁ%?&ﬁl\%ﬂﬂ;ﬁg i Act *pt = new Act; // dynamic object destructor for automatic object up
N N 7 3k { 1
BRI, MR RIS B R AHTE R Aot up; 1/ autonatio objest |- Sened when exeauton reaches end

/// [ of defining block
> *EI' %-I_ } destructor for dynamic object *pt
B P« called when delete operator

>§H%X¢%%Fﬁ hew ﬁ”@ﬁ’\], )Ql”ﬂl__"iﬁj;ﬁ1§}5ﬁ delete } applied to the pointer pt
T P& % & B+f . Hirtam A <4 iE destructor for static object nice

called when execution reaches end
of entire program

34
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(EEEEIDPOES: DE )

5.2 FEETFITRING

> ERAEIRRERERIEEXTRAVIES
String* glamour;
> BiEstVIss i AE R B BRI R

String* first= &sayings[0];

> A LUE A new k485 1L 85T, SIE—THEFAIXR

String* favorite= new String(sayings[choicel);

> {EAnew R #IR L FT B ZRIXT R

// invokes default constructor

String *gleep = new String;

// invokes the String(const char*) constructor

String *glop = new String("my my my");

// invokes the String(const String&) constructor

String *favorite = new String(sayings[choicel);
> AILAE R ->EE R Rstih e R G E:

if (sayings[i] .length() < shortest->length())

Declaring a pointer to
a class object:

Initializing a pointer to
an existing object:

Initializing a pointer using
new and the default
class constructor:

Initializing a pointer using new
and the String(const char*)
class constructor:

Initializing a pointer using new
and the String(const String &)
class constructor:

Using the -> operator
to access a class
method via a pointer:

Using the * deferencing
operator to obtain an
object from a pointer:

String * glamour;
String object
—
String * first = &sayings[0Q];
String * gleep = new String;

String * glop = new String("'my my my");

String object
4 A Al
new String(sayings[choice])

String * favorite =

if (sayings[i].length() < shortest->length())
object pointer to object

object

—

if (sayings[i] < *first)
(S —

object pointer to object

36
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String *pveg = new String("Cabbage

1. Allocate memory for object:

Heads Home");

Str:

len:

Address: 2400

2. Call class constructor, which /

‘Cabbage Heads Home\@

» allocates space for "Cabbage Heads Home"
* copies "Cabbage Heads Home" to allocated space
» assigns address of "Cabbage Heads Home"

Address: 2000
str: __2000

”

string to string to str
* assigns value of 19 to len

e updates num_strings (not shown)

clen: 19
Address: 2400

3. Create the pveg variable:

pveg — Address: 2800

4. Assign address of new object to the pveg variable:

2400

pveg — Address: 2800

37
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5.3 BRENnewEH T
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B3 {MEA

6 8 J&ZMPFAR
> BT A R %S ENER
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B RHRR EH<<SEH

6.1 EFi<<CEHF

>EEEN<<EBER, WEFEMcout —EARETRTRIA
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> BERBEMEEHARKE, FEUERBEUW T RHEREERHN

c_name(type_name value);

> BRREEHmAREMER, FEUERENTA/RAIE51RE

operator type_name();

42



B RMRAR  HA9iE & B £ Fnewdy£

6.3 HATREEBIEMnewt
> NREL(FRnew EEFFRDECERAIBEBNANF, EIRITRNRE—LE T (95

A AN EEX RN, Fitk AL MEER)
> 5T iaEINAF 2 HnewsTBCRUFR AR5, NAEMNIIE B HXTEEMdelete FHATF
>N AR 2 (E FdeleteEMNTE, NSNS RME N EMAnewk¥liaisst, SREBE ATIEST
> $4) 1 2R B P FNAT AL 2R B P Bnew/ delete 2R E
>N EX— P ECAEF(MAZRFESHERE B NF)NEFIE R
> XFREFRFEBEENRVBU AT —TETR
»className(const className &)
>MEN—NMEHMMEEZEFERRERY

»c_name & c_name: :operator=(const c_name & en)
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> QueuefF1iE
>BAFFEBFRYINE F5
> BAFI B BE S ANV I H 218 — E Y PRI
> [ 2 5% 0l E =P\
>N EEEBIRENIIRT AT
>N YR TS E 2R
PG VAT 2N A=
> N 8E T M BN E MR E
>N HeEBiAERS P E

PAZIAE T

» P12.10 queue.h, P12.11 queue.cpp, P12.12

bank. cpp

- {it ¥

il
= EFUMABLR
gl

2 BN T
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