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15. STL in C++

C++2 Standard Template Library (STL) Ryfs AR AE AT B/ F HIIEAESS A
& EEEAE T —4HA 2 (container classes) » m] {4 < f#{F(storing)
& (managing) ~ 7H{(accessing)Ei1${F (manipulating) °

15.1 Container Classes in STL

C++ STLEE T LA 10 fEE=s5H1 A

1. vector
A AR I A R R I A SR T - HREERT [] SRR TR
FERF R R -

2. list
A PME T AL BEA R R A BB T & - B e B IRy - (HA 8%
DUT] HEEFERFEUTE - FHITERTE scan

3. stack
HEEHARIREFHL » et Y (last-in-first-out) 2 &R 4EHS -

4. queue

HAE A EEAL > fefteie o (first-in-first-out) Z EklERE -

5. priority_queue
TLR KBS LHE Z (H (priority value) Z R HEf

6. deque
£ f# i1 double-ended queue’Ei’check’ 7 3835 2k » H4E & T vector B list 7 (&
BE o T list HH U R U R R I A SR T 2R - LUK AT vector (/" [ ]
CEE PR BER I DT E - EENIME R E 2 T R i R A
vector — AU list HRER o

58 vector ELHEZR > HLEFRAE TARCRAVARFHL ¢ B2 list PEAEAC - HZ 42
T AR E(EERILD) -
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7. map
FEFER Fy(key, value)  §# {E B FE(E 2 FU=C > 6 Ky pair > A key {HEHY
H¥E > value (HFFFFHIERCE - BRI key {HHERF(< by default) » key {ER
BEEER o BIAILL map ({7 &k - Hp A A EE > Al AA R key » EEE
SERE B ovalue - I map Al E 5 © map<string, int> phonebook;

8. multimap
SEEE BT map > FEFEEERY key (B > JREICEF—SIZHUBRET Bl A 4E]
EHE I EREH(— A TH % EEE) -

9. set
FFyRIY map » H R A key (S EERY map ERIGERE - o6 R {E (key) A~ 1]
B WP REEF 2 vector B list -

10. multiset

FERAT multimap » Ho& HA key S E(ERY multimap ERM4ERS > 7T BE
(key)rTE5 18 - WiHERfEF 2 vector Ek list o

15.2 Common Facilities Offered by All STL Containers

STL ZFrA &l 2/ Vet DU~ Z A A/ ThRE

(a) default constructor
(b) copy constructor
(©) assignment operator

(d) ==, 1=, <, >, <=, >= FHiFEET
(e) empty( ) /lreturns true if container is empty
(F) size() /lreturns the number of elements in container

(g) max_size()  /lreturns the maximum possible size for container

(h) swap() //swaps contents with other container

1.

15.3 Iterators

iterator 2 Y e AR AHEIEZ RS > HESDIRELT T -

TISHER x| EE T fchE B E (deferencing) > 3 > {#H[H] iterator H FiFTS
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JILE °

2. % T++ ) EE > [ iterator F5E| A 2 N —{EICE o

3. & ==, HEE > EWi# iterators HHE(==) - RIEHE2IECRAS T E—EY
7 -

f T stacks ~ queues ~ Ei priority_queues(iZ —f&# &> adapters) » HAt S z3E R
PEEHLE iterators - DU HEEF IR ZFHL  FE A~ iterator B 25 75 =040
T

container<type>::iterator iter;

H.i > container & vector ~ list 2R 2558 7l 4%
' type Ry R A A I fE
» iterator AL N2 — -

iterator /Iforward iterator
reverse_iterator /lreverse iterator(++ goes backwards)
const_iterator /[forward iterator, cannot modify elements

const_reverse_iterator //reverse iterator, cannot modify elements

o
vector<string>::iterator p; /literator for vector<string>
list<int>::iterator iter; /literator for list<Int>
list<string>::reverse_iterator r; /lreverse iterator for list<string>

map<string, double>::iterator miter; //iterator for map<string, double>

15.4 Categorization of Container Types

eSS T oy Ry LU =35 -

(1) Sequenced containers:
vector, list, deque

(2) Associative containers:
map, multimap, set, multiset

(3) Adapters:
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stack, queue, priority_queue

STL $14%}F71A sequenced £ associative containers $2 (L0 (b T LA AyEE

(a) begin() /lreturns iterator to the first element

(b) end() /lreturns iterator to one after last element

(c) rbegin() /lreturns reverse iterator to the last element

(d) rend() /lreturns reverse iterator to one before the first element
(e) insert(iterator, value) //inserts value just before the position specified by iterator
() erase(iterator) /lerase element at the location specified by iterator

STL(R)EH AT sequenced containers Sl (FE(E T LU MHYER -

(a) front() Ilreturns a reference to the first element
(b) back() /lreturns a reference to the last element
(c) push_back(value) /lappends value to the container

(d) pop_back() /lerases the last element of the container

STL()$H¥FrA associative containers Fe i i (L T AT AVEE ¢

(a) key_comp() /lreturns comparison object
(b) value_comp() /lreturns comparison object
(c) find(key) //look for element based on key
(d) lower_bound() /llook for first position to insert

/1 so that the order remains consistent
(e) upper_bound() /llook for last position to insert
/1 so that the order remains consistent
(f) count(key) /lreturn number of elements that match key

itk o STL(A)$HEFTA adaptors SEftallifFE(E T DU MAYER -

(a) push(value) //adds element
(b) pop() /lerases element
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15.5 Element Requirements

ez BN Z T2 (elements) Ryt AP 25 H > [NIE - VIR SR B HSE
HZER TREWFR A s8Rt 2 5 R BisE
HET o EAHTELR

EFYI Z P A IERERT > A (R IR T2 JREID R 2 45
REFAERZITER -

15.6 Vectors

vector Ee3HE A E & <vector>fZEEME A - STL py=EIEHE ©.h, o DIEL{E
GEAVeR=CEERE A - (EFT STL B0 using namespace std; 2 5 -

DAY Fofiti F vector Z &af -

(1) Summing int vector in C++

FE=Eap: oop _ex132.cpp

TEER

1. Visual C++ii}47 vector.h -

2. STL fgfit 7 ¥rry<iostream> » DU¥f STL rheyHA!] » A0 string » F2 LRIy
4 -

(2) List operations on vectors

FE=Eap: oop _ex133.cpp

TEER

1. C++_7 vector JR<7$% list operations » #[1 insert » {HBEEAY] list o
2. sort() -~ find() -~ find_if()E & <algorithm> -

(3) Using an array to initialize a vector
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FE=EaH: oop _ex134.cpp

(4) Vector resizing and its consequences

T2 Ei: oop_ex135.cpp

15.6.1 Vectors in Java

Java JRERfE T Vector Z & R4S » HITZE ISR Object 2275 » A Java fip
HHER94R H Object 5l - HENZM > dJHREFE T EEN 2 &
[EIHF O] A (S = e
FE=Eafl: oop ex136.java

1. \Vectorisin java.util.* -

2. TFHUE Vector 24 » T H H Object 227 » cast [m| H A 2 FURE -

15.7 Lists

FE=EaH: oop _ex137.cpp

VERERE: List ZE8fEAE A <vector>iZEHAE N - HEBEAIT

1. No subscripting ([ ]) allowed.

2. sort() R HpAREZ —  BUTEZR alist 2 e R THR 2 T <) HEER
R (H/INTR)

list<string> alist;
alist.sort( );

AR LLE FTRYERE s =CHU T < FE Ry Lbsme iy =E2E > (40 5 3 TaY b ek =t
& Cmp > HI

alist.sort(Cmp);
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3. splice() FHphzUp R 22— AIREEITER E— list tHUH - FHAIIASS—( list >

{IaRE citrus AYS5— (BT - Y p AToE CERAEA fruit o -

list<string>::iterator p = find(....);
fruit.splice(p, citrus, citrus.begin());

HATIR AN citrus S ELTREUY - 7Y p G CZRATRE A fruit o
fruit.splice(p, citrus);

HFS—f2HYE - splice f5SALIRRTZR H — list #5 HE 55— - /2 LF%E
B Z TR TR o AR R -

4. merge( ) REFEZ — AR list GG — » ZHITRAILE
(REILEF - dERFESE S RIT R IIIRKFHRA -

fruit.sort();
citrus.sort( );

fruit.merge(citrus);

FOEL AR { list ARHRFP > Al merge( ) Z&ERITRWIE list 255 - HILR
AR -

1 splice fH[F] > merge f5CUANBOTR ZFEH » S AR EEE R Z FE AR5
I ARCRHEEL, -

5. List S7E2LLF 27 mijlimE £ (front operation) e
T& front(); //returns a reference to the first element of the list
void push_front(const T& item);
void pop_front();

6. List 7 #& DL 2 Kii##H Ei (back operation) e

T& back(); //returns a reference to the last element of the list
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void push_back(const T& item);
void pop_back();

7. List S7f& 2 HAEE -

remove( ) /lremoves a specific element
remove_if() /lremoves elements satisfying a criterion
unique( ) /lremoves duplicates
reverse( ) /lreverses the order of elements

15.7 Maps

— Map 5 "pair; Z5& - pair Ky {E (key)BLE S E(E (value) FTii ~ 451
oo AR

template<class T1, class T2>

struct pair

{
T1 first;
T2 second;

pair() : first( T1()), second( T2()){ }
pair(const T1& x, const T2& ) : first( x), second( y){ }

Map J> (5 FH B (key) U Ry &R 5 [ & s HE R E TR A 250 - B4 -
map<string, int> phonebook;

string n;

cin>>n;

cout<<"his or her TEL is "<<phonebook[n]<<endl,;

T2 EH: oop_ex138.cpp, oop_ex139.cpp



