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KBEEH

> RBSEH
> 2k 7
> HERFERMZRIEHRIRR R
PEIERRBEE TE—1METR. B), 815 (containment). 2H& (composition) /= X1t (layering)
> RARIR
> EMNEER, AREERERRAES XHFE X BIE XHFFHRE
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BE IR

1 BFFRATRIE
> FXBEE S EHR

>FRAELE (containment). 2H& (composition) T /EX{k(layering)

> EREREURERI—AEAIRE, UER— I EAEI RANERETE:
>t
> ERA— N RIFREN R KRR, Hlan, ATLAER—Pstring 3£
> T
> AL T — MERSISAGFE SRR ERFKRZEAE; Bl EfRECHER R — BRI X IR
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valarrayZ& g/

1.1 valarray3dSEjsr

> —MMRIREE, HKfllvector
>RATEHE (SEBFRMUFERR)
> EFHARRERE. W, BHEPRETENERMN. ERAESPREERMENE
> EX T —HEANMHEEKEMBEXE Mvalarray R R Z BRI FIHTE
>f5a0, xarr = cos(yarr) + sin(zarr);
double gpal5] = {3.1, 3.5, 3.8, 2.9, 3.3};

valarray<double> vl; // an array of double, size 0
valarray<int> v2(8); // an array of 8 int elements
valarray<int> v3(10, 8); // an array of 8 int elements, each set to 10

valarray<double> v4(gpa, 4); // an array of 4 elements, initialized to the first 4 elements
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studentZERYIZIT

1.2 Student2ERV5Z3

> ER—stringdf RKFRRER, EH—D

valarray<double>3F~Eik 7% 4 Student object )

> MIXFENEIRE HiStudent, ZENFHE
>AEE. AAFESXELXZBIRRis-ax R e ( N ) access with Student
>Rhas-a, $EAHE, BE—EERIH e ool < String s oatlic

methods invoked by

' name object
> MFhas-ak R, XNRFEEDRESHAaRg |0 (alarraydouble i) access within Student.
B scores.sum( ) < class scope through
E’Jj:it H valarray<double> class
> string2+ B EFEH N A T RIEREE; public methods invoked
B LS, B Student R RIEEFRAEE ) Pyseoresobiect
X class Student
: ; : 3 SF ¢ stz 32 {
> A—HE, WEEWE, HfoEOXEheEkKR private
E_l-ﬁléﬁié:)\( string name;

valarray<double> scores;
>0, string¥EOFMoperator<() 5%, ATHTH

StudentXI SR A HTHERF }
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1.3 Student2&7=%l

P14.1 studentc.h P14.2 studentc.cpp P14.3 use_stuc.cpp

» typedef
typedef std::valarray<double> ArrayDb;

»explicit
Student doh("Homer", 10); // store "Homer", create array of 10 elements
doh = 5; // reset name to "Nully", reset to empty array of 5 elements
7 VAN

> FIR LN

> FRRRRIR, JERTIAILTIRIFF
>WEEINRNEOANZLAER, EALUAERGERERE
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SourceCode/Chapter14/01-studentc.h
SourceCode/Chapter14/02-studentc.cpp
SourceCode/Chapter14/03-use_stuc.cpp
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% E K

P14.7 Worker9.h 14.8 worker9.cpp
14.9 worktest.cpp;

> ML EIRMR A SN EREERM AL | vorer ]
c}ass SingleWaiter : public Waiter, public ////ﬂ \\\\\
Singer

> RTMIE R (o | (v )
> MNP E R AR E, T ER G ERNALIE

> M B AR R B AR E]— 12K a 2 Sl

[ SingingWaiter ]
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SourceCode/Chapter14/07-worker0.h
SourceCode/Chapter14/08-worker0.cpp
SourceCode/Chapter14/09-worktest.cpp

3.1 % /bworker

> |o] @
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REEE K

> EELXENNS T EFHEERMIRRE L KN RIABF—TELRTR
B ELRERAPFERXEFvirtual, AILA{EWorker #A{ESinger Fwaiter RYEEZ (virtual F0
public BIRFLEXREE)
class Singer : virtual public Worker{//...};
class Waiter : virtual public Worker{//...};

> RIE, AILAESingingWaiterEEN 7:

class SingingWaiter : public Singer, public Waiter {//...};

>IM7E, SingingWaiter XHRIFR B EWorker MRHI—EIK
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3.2 BN
> N

»newhire.Singer: :Show();

»void SingleWaiter::Show(){Singer::Show();}
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3.3 MI/MNES
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4 R

> BWE&Z(container class) , ATHFEEMIT R HERZE
>StackZ, Queuezk
> typedef AN AT T H AR LXBENERE, BFEAERS
> EEHRIE
N -EEL R EZ e N
> 1R H S H (parameterized) R, B, HABZIEASHITELRRWIGREILNE T EH
> CHEERE T Z MR
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TE M RARIR

> template <class Type> 1.
> TypeRiBAMKTHER, EEMEHN, SR o
HRB BT 4.

> BRI C++3C 3 72 i typename{X B class S
template <class Type> s:
Stack<Type>::Stack() {} 8.
Stack<int> kernels; 9.
// create a stack of ints 10.
Stack<string> colonels; // create a stack 1;'
13

14.

15.

16.

17.

template <class Type>
class Stack{

private:
enum{MAX=10}; // constant specific to class
Type items[MAX]; // holds stack items
int top; // index for top stack item
public:
Stack();

bool isempty();

bool isfull();

bool push(const Type &item); // add item to stack
bool pop(Type & item); // pop top into item

. };

template <class Type>
Stack<Type>::Stack(){
top = 0;
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RIEIR  ERARIRE

> Stack<int> kernels; 1. int main(){
o oo N " . . 4 2 Stack<std::string> st;//create an empty stack
> éﬁlﬁﬁ'ﬁ){%?§$tack<Typ6>1‘%1‘)§§E$5ﬁEL—LEl"]ggF‘:‘ 3 char ch;
BRFNIR N7 BOZE 3% 4. std: :string po;
— . . 5. while (cin >> ch && std::toupper(ch) !'= 'Q'){
> 2 BIFRIR T Type- KBS (type parameter), /.
XEREEMNEUTES, BREEINAERE 7 switch (ch){
e, TRk : case 'A':
9. case 'a':
> M‘gﬁﬁﬁﬂﬂ?g'f#ﬁﬁeﬁ'ﬁﬁﬁggéﬁ, 5%@15"] Z@&*ﬁ*& 10. cout << "Enter a PO number to add: ";
ANE] 11. cin >> po;
template <class T> 12. if (st.isfull())
void simple(T t) { cout << t << '\n': } 13. cout << "stack already full\n";
14. else
15. t. h ;
simple(2); // generate void simple(int} 16 breaz' push(po)
simple("two"); // generate void simple(const charx) 17' ) ’
18. }
19. 3
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KIEIR  IRNERTHERE

4.3 RNRVTERE

P14.15 stcktpl.h P14.16 stkoptrl.cpp

> BIEE /MO ERRIREE
> IE Tt 58 46 51 4%

Stack<char *> st; // create a stack for pointers-to-char

> IE T fE 4R STH%
>EERHABEATMRBAAGFENME, MIFEB D
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SourceCode/Chapter14/15-stcktp1.h
SourceCode/Chapter14/16-stckoptr1.cpp

RIER  HARRRGIFERE S

4.4 FEARRBIFIERE S

14.17 arraytp.h 1. template <class T, int n>
) O e 2. class ArrayTP{
> ngga_—ﬂ’%’;&, %Jjﬂﬁ%i& 3. private:
template <class T, int n>//nFIZREEEKE 4. T arlnl;
. . N 5. public:
> SRR N R B B BOAEAR o ArayTPOO
7. explicit ArrayTP(const T &v);
8. virtual T &operator[](int i);
9. virtual T operator[](int i) const;
10. };

11. template <class T, int n>
12. ArrayTP<T, n>::ArrayTP(const T &v){

13. for (int i = 0; i < n; i++)
14, ar[i] = v;
15. %}
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SourceCode/Chapter14/17-arraytp.h

RIZIR R IRZIHRENE

4.5 BERZIhEEME

- 1. int main(void){
> IEMRERT LU RMERSE, WrTLI RIERA A , ) .
. rrayTP<int, 10> sums;
> A LS Y3{E 3. ArrayTP<double, 10> aves;
4. ArrayTP<ArrayTP<int,5>, 10> twodee;
>%BF%E(P14.18 twod.cpp) 5. 3 ! !
> ALLBEZNERESH 6. template <class T1, class T2> class Pair{
) 7. private:
>(P14.19 paris.cpp) g M as
> B SBIRIR S . 12,
” 10. public:
Y 23 ¥ $8 (H BE
12. T2 & second();
13. T1 first() const { return a; }
14. Pair(const T1 & av, const T2 & bv) : a(av), b(bv)
15. {3
16. Pair() {3
17. 3}
18. template<class T1, class T2>T1 & Pair<T1,T2>::first()
19. {return a;}
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SourceCode/Chapter14/18-twod.cpp
SourceCode/Chapter14/19-pairs.cpp

R ExL

4.6 IRiFRVEEFKL

> BEIRLUZ RIS A, MERLEFER AR 1. ArrayTP<int, 100> stuff; // implicit instantiation
E’J?S*'Jiﬁj?,ééﬁﬁﬂﬁ 2. ArrayTP<double, 30> *pt; // a pointer,
. =

3. pt = new ArrayTP<double, 30>;
> FRsEflL

> I et ARIRH R B AL
ArrayTP<int, 100> stuff;//implicit instantiation
>URIFER AR ENRZE, ASERERBRALHL
> B LHIL
template class ArryTP<string, 100>;
> EXNEAL
»PASS
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RIER  ALRIFIR

4.7 RRGATRIR

P14.20 tempmemb.cpp

> 1SR AR . RERIRZERI A 5
>IRREL B ERREK
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SourceCode/Chapter14/20-tempmemb.cpp

4.8 WIRIEAIEEH

> PASS
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4.

N O O A~ W N =

9 IRIREMAE T

> RIREFRRW A LB AT
> 1R AR KBV IEARIR A TTER #(P14.22 frnd2tmp. cpp)

RIREF AT

> AR — MR B A A R T

> IR SER L) RARMR A TTER # (P14.23 tmp2tmp. cpp)

>R E—PEMMEERES AT it p Bkt
> RIS AE LY RIR MR & JT R # (P14.24 manyfrnd.cpp)

0 N O o1 A W N =

>BIRBRFUERE T REFHUNET.

[E]
template <typename T> class ManyFriend {
public:
template <typename C, typename D>
friend void show2(C &, D &);
3
template <typename C, typename D>
void show2(C &c, D &d) {3}

>IRLRETT, ETEREESHEERLLESHA

S e I W (U i N Co
N o o A W N =2 O -

template <typename T> void counts();

template <typename T> void report(T &);
template <typename TT> class HasFriendT{

private:

TT item;
static int ct;

public:

HasFriendT(const TT &i) : item(i) { ct++; }
~HasFriendT() { ct--; }

friend void counts<TT>();

friend void report<>(HasFriendT<TT> &);

-}
. template

cout
cout

.}
. template
18.

cout

14 C++H KIS EH

<typename T> void counts(){
<< “T size: " << sizeof(HasFriendT<T>);
<< “T counts(): " << HasFriendT<T>::ct;

<typename T> void report(T &hf) {
<< hf.item << endl; }
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SourceCode/Chapter14/22-frnd2tmp.cpp
SourceCode/Chapter14/23-tmp2tmp.cpp
SourceCode/Chapter14/24-manyfrnd.cpp

4.10 HRHI=Z

> PASS
> Al {E A typedef AR E{R1LIEERZ
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5 B4:

[[AXS

> CHigfHt T JLMER RN FE

> NBMEEEBEis-a XA, XHEFIREXRTLAEAERFRE

>EABEALE SN KREARARER LG, XMFEFEMRAEE. BXLIEE
&, BEEiRzhas-a X&H

> ZERFMIEFEBER TR ER LKA

> {55 F R B 2 SR8 5 4k 7R 22 N EL 2K R AV o] i

> KRR ESRE T 0 BRI

e 1

JF
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