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i Muc tiéu

= Gidi thiéu vé Iap trinh tdng quat va cach thuc
hién trong cac ngon ngir’ [ap trinh

= Gidi thiéu vé collection framework vGi cac
cau truc tong quat: List, HashMap, Tree, Set,
Vector,...

= Dinh nghia va s dung Template va ky tu’ dai
dién (wildcard)

= Vi du va bai tap vé cac van dé trén vaGi ngon
ngtr [ap trinh Java
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i NGi dung

1. Gidi thiéu vé Iap trinh tdng quat
». Lap trinh tdng quat trong Java
= Gidi thiéu vé collection framework

= GiGi thiéu vé cac cau tridc tong quat List,
HashMap, Tree, Set, Vector

3. Binh nghia va su’ dung Template
4. Ky tu dai dién (Wildcard)
s. Vi du va bai tap
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1. Gi6i thiéu vé 1ap trinh tdng quat

!'_ (Generic programming)
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1. Gi6i thiéu vé 1ap trinh tdng quat

= TONng quat hda chuacng trinh dé cd thé hoat dong
vGi cac kiéu dir liéu khac nhau, ké ca kiéu dir liéu
trong tuong lai

= Thuat toan da xac dinh

= Vi dU
Phuong thiuc sort()

LSp Iuu trir kiéu
ngan x€p (Stack)

—_—

—

|

Tong quat hoa
chuong trinh

SO nguyén int

Xau ky tu String Thuat toan giéng nhau,
Péi tugng s6 phic chi khac vé kiéu dif liéu
Complex object

LSp IntegerStack = doi Cac I8p cb cau

tugng Integer tric tuong tu,
L3p StringStack > doi khac nhau vé
twong String kiéu doi tudng
LSp AnimalStack > doi xur ly

terng a n i mall e https://fb.com/taili ucntt 5
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i 1. Gidi thiéu vé 1ap trinh tong quat

= Lap trinh Generic cd nghia Ia 1ap trinh ma cd thé
tai sir dung cho nhiéu kiéu dir liéu
= Cho phép triru tugng hda kiéu dir liéu
= Giai phap trong cac ngon ngi lap trinh:
= C: dung con tré khoéng dinh kiéu (con tro void)
=« C++: dung template
= Java 1.5 trd vé trudc: Igi dung upcasting va kiéu tong
quat object
= Java 1.5: dua ra khai niém vé template
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i 1. Gidi thiéu vé 1ap trinh tong quat

= Vi du C: ham memcpy() trong thu vién string.h
void* memcpy(void™ regionl, const void* region2, size_t n);
= Hdm memcpy() bén trén dugc khai bao tdng
quat bang cach st dung cac con tro void*
= Diéu nay giip cho ham co thé sir dung vdi nhiéu
kiéu dir liéu khac nhau
= DI liéu dugc truyén vao mot cach tong quat thong
qua dia chi va kich thudc kiéu dir liéu
= Hay ndi cach khac, dé sao chép dir liéu, ta chi cin dia
chi va kich c@ cua chung
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1. Gi6i thiéu vé 1ap trinh tdng quat

= Vi du: L&p trinh Generic tir trudc Java 1.5

public class ArrayList {
public Object get(int i) { . . . }
public void add(Object o) { . . . }

private Object[] elementData;

}
= L&p Object 1a 16p cha tdng quat nhdt > cd thé chap nhan

cac doi tugng thudc I8p con cua nd

List myList = new ArrayList(); Cac d6i tugng
myList.add ("Fred") ; trong mét danh
myList.add (new Dog()) ; sach khac han
myList.add (new Integer (42)); nhau

= Han ché&: Phai ép kiéu = cb thé ép sai ki€u (run-time error)
String name = (String) myList.get(l); //Dog!!! g

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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1. Gi6i thiéu vé 1ap trinh tdng quat

= Vi du: Lap trinh Generic tir Java 1.5

r== r==

= Java 1.5 Template —E _ 13
Abstractlist l 2=jinterface=:=
List
0 7
==hind== 2zhifd==
’ > A " {E_FE} -::E-E:-E::-
Danh sach chi chap nhan , !
cac doi tudgng co kiéu la AbstractList<E> ==intarfaces=
Integer List<E=

L) ’
List<Integer> myList = '
new LinkedList<Integer>() ;

myList.add (new Integer(0));
Integer x = myList.iterator () .next(); //Khéng can ép kiéu

myList.add (new String("Hello")); //Compile Error o

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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2. Lap trinh tong quat trong Java

!'_ (Collection framework)

10
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2. Lap trinh tong quat trong Java

= Collection — tap hdp: Nhom cac doi tuong lai thanh
mot don vi duy nhat
= Java Collections Framework:
= Biéu dién cac tap hop
= Cung cap giao dién tiéu chuadn cho hdu hét cic tap hgp
ca ban
= Xay dung dua trén
= Interface: thé hién tinh chat clia cac kiéu tap hop khac nhau nhu
List, Set, Map
= Class: cac I6p cu thé thuc thi cac giao dién

= Thuat toan: cai dat mot so thao tac don gian, la cac phuong thic
tinh dé xr ly trén collection nhu tim ki€m, sap x€ép...

11
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i 2. Lap trinh tdng quat trong Java

= Java Collections Framework:
= List: Tap cac doi tugng tuan tu, ke tiép nhau, co
thé lap lai
= Set: Tap cac doi tugng khong lap lai
= Map: Tap cac cap khoa-gia tri (key-value) va
khéng cho phép khoa lap lai
= Lién két cac doi tugng trong tap nay vai doi cac doi

tugng trong tap khac nhu' tra tu’ dién/danh ba dién
thoai.

12
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2. Lap trinh tong quat trong Java

<< interface>> .
Collection HashMap

_________

...... trtlcgiaodie’.\ncollection D << interface>>
poseenenees Map

i

? HashTable

et | << interface>>
\ Sorted Map
<< interface>> << interface>> A
Set List TI "
ree Ma
A A ’
HashSet << interface>> Array List Vector LinkedList
Sorted Set
&
Tree Set
13
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i 2. Lap trinh tdng quat trong Java

= So sanh Tap hdp va mang

Tap hop Mang
Tap hop (c6 thé) truy xudt theo Mang truy xuat 1 cach tuan tu
dang ngau nhién
Tap hop cb thé chira nhiéu loai Mang chla 1 loai d6i tugng/dir
doi tugng/dir lieu khac nhau lieu nhat dinh
Dung theo ki€u tap hgp xay Dung t6 chirc dift liéu theo
dung san cua Java chi khai bao mang phai lap trinh hoan toan
va goi nhifrng phuong thuc da
dugc dinh nghia
Duyét cac phan tu tap hop Duyét cac phan ti mang tuan
thong qua Iterator tu’ thdng qua chi s6 mang

14
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i 2. Lap trinh tdng quat trong Java

= Cac giao dién va I6p thuc thi trong Collection
framework cua Java déu dudc xay dung theo
template
= > cho phép xac dinh tdp hdp cac phan tlr cung kiéu nao
do bat ky
= Cho phép chi dinh kiéu dif liéu ctia cac Collection = han
ché& viéc thao tac sai kiéu dir liéu

——
e W Tamplate paramafor
I

Tamplalte class5 ——pp

insertiT)

Faramafor bindin
includes( T} g

.qélﬁu".léméu".l.!' ——— 1

1 < =<hind>=>

1 <Person=

Mote: In Java there are
Bound class — g no type parametars or 15
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2. Lap trinh tong quat trong Java

public interface List<E> {
void add (E x);

Tterator<E> iterator () ;

J

List<String> mylList = new ArrayList<String>();
myList.add ("Fred") ; // OK
myList.add (new Dog()) ; //Compile error!

String s = myList.get(0);
16
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Giao dién Collection

= Xac dinh giao dién cd ban cho
cac thao tac vGi mot tap cac doi
tuong
= Thém vao tap hagp
= X0a khoi tap hdp
= Kiém tra co la thanh vién
= Chua cac phucong thic thao tac
trén cac phan tu riéng le hoac
theo khoi
= Cung cap cac phuong thuc cho

P

P
C

nép thuc hién duyét qua cac
han tUr trén tap hap (1ap) va

huyén tap hgp sang mang

CuuDuongThanCong.com

«Java Interface»
€3 Collection

@ size () int
@ isErmpty ( ) : boolean
@ contains ( o : Object ) : boolean
@ iterator ( ) : Iterator
@ todrray ( ) @ Object [*]
@ tohrray ( a; Ohject [*] ) : Object [*]
@ add ({ 0 : Object ) : boolean
@ remove ( o : Ohject ) : boolean
@ containsall { ¢ : Collection ) : boolean
@ addall { c : Collection ) : boolean
@ removesll ( c : Collection ) : boolean
@ retainall ( ¢ : Collection ) : boolean
@ clear ( ) : void
® equals ( 0 : Object ) : boolean
® hashCode ( ) : int
17
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Giao dién Collection

public interface Collection {
// Basic Operations
int size() ;

boolean
boolean
boolean
boolean

isEmpty () ;

contains (Object element) ;
add (Object element) ;
remove (Object element) ;

Iterator iterator () ;

// Bulk
boolean
boolean
boolean

Operations

addAll (Collection c);
removeAll (Collection c);
retainAll (Collection c);

// Array Operations
Object[] toArray():;
Object[] toArray(Object al[l);

CuuDuongThanCong.com
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«)ava Interfacex

®size () :int

€ Collection

@ isEmpty ( ) ; boolean
@ contains ( 0 : Object ) @ boolean

’ . « A @ iterator ( ) ; Iterator
u CaC g|a0 d|en @ toArray () : Object [*]
A . . @ toArray ( a: Object [*] ) : Object [*]
con ke th u’a g|a0 ® add { o : Object ) : boolean
@ remove ( 0 : Object ) : boolean
A . & containsall { c ; Collection ) : boolean
dlen CO”eCtlon ® addal ( ¢ : Collection ) : boolean

@ removeall ( ¢ @ Colection ) : boolean
@ retainal ( c : Collection ) : boolean

@ clear ( ) void

@ equals ( o : Chiect ) : boolean

® hashCode ( ) :int

wlava Interfacam

O sat

«Java [nterface»
O Sortedset

@ comparator { ) : Comparator

® subset ( fromElement : Object, toElement : Object ) : SortedSet
@ headSet ( toElement : Object ) : SortedSet

@ talSet ( fromElement : Cbhject ) : SortedSet

@ first { ) : Object

@ last () : Object  cooumgmancongeon

«Java Interfacas

O List

@ addal ( index : int, ¢ : Collection ) : boolean
@ get (index :int ) : Object

@ set ( index : int, element : Object ) : Object
® add { index : int, element : Object ) : void
@ remove ( index : int ) Object

@ indexOf { 0 : Object ) : int

@ lastindexOf ( 0 : Object ) : int

@ listIterator ( ) : Listlterator

@ listlterator ( index : int ) : ListIterator

@ sublist { fromIndex : int, tolndex : int ) : List

19
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i Giao dién Set

= Set k& thira tir Collection, ho trg céc thao tac xur ly
trén collection kiéu tap hap
= Vi dU
= Set of cars:
= {BMW, Ford, Jeep, Chevrolet, Nissan, Toyota, VW}
= Nationalities in the class
= {Chinese, American, Canadian, Indian}
= Mot tap hdp cac phan t&r khong dudc trung lap.
= Set khong co thém phucng thuc riéng ngoai cac
phudng thuc ké thua tu’ Collection.

20
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i Giao dién SortedSet

s SortedSet : ké thira giao dién Set
= Cac phan tr dudc sap x€p theo mot thr tu
= Khong co cac phan tur trung nhau
= Cho phép mot phan tu' la null
= Cac do6i tugng dua vao trong mot SortedSet phai cai dat
giao dién Comparable hoac IGp cai dat SortedSet phai
nhan mot Comparator trén kiéu ctia déi tugng dd
= Phuong thuc: tuong tu Set, thém 2 phuong thuc
= first( ): 1ay phan tir dau tién (nho nhat)
= last( ): lIay phan tU cubi cung (I6n nhat)
= SortedSet subSet(Object el, Object e2): lay mot tap cac
phan tir nam trong khoang tir el téi e2 1
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i Giao dién List

= List ké thua tu Collection, no cung cap thém cac
phuadng thuc dé xu' ly collection kieu danh sach

= Danh sach la mot collection vdi cac phan t&r dugc xép
theo chi sO

= MOt s6 phucdng thuc cua List
= Object get(int index);
= Object set(int index, Object 0);
= void add(int index, Object 0);
= Object remove(int index);
= int indexOf(Object 0);
= int lastIndexOf(Object 0);
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Giao dién Map

= Xac dinh giao dién cc ban dé thao
tac vGi mot tap hdp bao gom cap
khoa-gia tri
= Thém mot cap khoa-gia tri
= Xb6a mot cap khoa-gia tri
= LAy Vé gia tri vGi khoa da co
= Kiém tra co phai 1a thanh vién (khoda
hodc gia tri)
= Cung cap 3 cach nhin cho noi
dung cua tap hagp:
= Tap cac khoa
= Tap cac gia tri
= Tap cac anh xa khoa-gia tri

CuuDuongThanCong.com

«Java Interface»
& Map

@ size () int

@ isEmpty ( ) : boolean

@ containsKey ( key : Object ) : boolean

@ contansValue ( value : Object ) : boolean
@ get ( key : Object ) : Object

@ put ( key : Object, value ; Object ) : Object
@ remove ( key : Object ) : Object

@ putall ( t: Map ) : void

@ clear ( ) void

@ keySet ( ) : Set

@ values ( ) : Collection

@ entrySet ( ) : Set

@ equals { o : Object ) : boolean

@ hashCode ( ) : int

23
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i Giao dién Map

= Giao dién Map cung cap cac thao tac xu' ly trén cac

bang anh xa
= Bang anh xa luu cac phan tu theo khoa va khong dugc
co 2 khoa trung nhau
= MOt sO phuong thic cua Map
= Object put(Object key, Object value);
= Object get(Object key);
= Object remove(Object key);
= boolean containsKey(Object key);
= boolean containsValue(Object value);

24
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i Giao dién SortedMap

= Giao dién SortedMap
= thua k€& giao dién Map
= cac phan tir dugc sap x€p theo thir tu

= tUong tu SortedSet, tuy nhién viéc sap xép dugc
thuc hién vdi cac khoa

= Phuong thirc: Tuong tu’ Map, bd sung thém:

. : returns the first (lowest) value
currently in the map
- : returns the last (highest) value

currently in the map

25
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Cac I8p thuc thi giao dién Collection

= Java d3 xay dung san mdt s6 18p thuc thi cac giao dién Set,
List va Map va cai dat cac phuong thic tucng U'ng

IMPLEMENTATIONS

Hash Resizable | Balanced | Linked Legacy

Table Array Tree List
| | Set | HashSet TreeSet
N
T
El List ArrayList LinkedList | Vector,
R Stack
F
A
C | Map | HashMap TreeMap HashTable,
E Properties
S

26
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i Cac I8p thuc thi giao dién Collection

= ArrayList: Mang dong, néu cac phan tu thém vao
vugt qua kich ¢c@ mang, mang sé tu dong tang kich
co

= LinkedList: Danh sach lién két
= HO trg thao tac trén dau va cudi danh sach
= Pudc st dung dé tao ngan xé&p, hang dgi, cy...

front rear

1 1

data |==»| data > data |==»| data H

27
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Cac I8p thuc thi giao dién Collection

= HashSet: Bang bam
= Luu cac phan tu trong moét bang bam
= Khong cho phép luu trung lap
= Cho phép phan tu null

Keys Indexes Key-value pairs
(records)
|:| .
" John Smith R | Lisa Smith |+1-555-8976
| Lisa Smith ’X 872 _____,..--"' | |ohn Smith |+ 1-555-1234
873 l
Sam Doe a74 Sandra Dee [+ 1-555-9655
998 -
Sandra Dee o ™ | SamDoe |+1-555-5030

Hash collision resolved by chaining. )

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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i Cac I8p thuc thi giao dién Collection

= LinkedHashSet: Bang bam két hgp vdi linked list
nham dam bao thr tu’ cac phan tur
= Thua ké HashSet va thuc thi giao dién Set
= Khac HashSet & cho né Iuu trir trong mot danh séch méc
noi doi
= Th{ tu cac phan t&r dugdc sap x€p theo th( tu dugc insert
vao tap hdp
= TreeSet: Cho phép lay cac phan tu trong tap hgp
theo th(r tu da sap xép
= Cac phan tir dugc thém vao TreeSet tu dong dudc sap xEp

= Thong thutng, ta co thé thém céc phan tr vao HashSet,
sau do convert vé TreeSet dé duyét theo thu tu nhanh hgn
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i Cac I8p thuc thi giao dién Collection

= HashMap: Bang bam (cai dat cua Map)

= LinkedHashMap: Bang bam két hop vai linked list
nham dam bao th{ tu cac phan tir (cai dat cia Map)

= TreeMap: Cay (cai dat cua Map)

s Legacy Implementations

= La cac I8p cli dugc cai dat bd sung thém cac collection
interface.

= Vector: CO thé thay bang ArrayList
= Hastable: Co thé thay bang HashMap

30
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Cac I8p thuc thi giao dién Collection

= Vi CIU

ArrayList<String> names =

new ArrayList<String>() ;
names.add ("Emily") ;

Before add
names .add ("Bob") ; @ Eeiorin /__ ArrayList<String>
names.add ("Cindy"), """ “Emily” 1,
"Bob" [
0 After add ArrayList<stri
b L Size increased
names = J — ~
"Emily”
"Bob" ? 3
"Cindy" New element

- added at end

31
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Cac I8p thuc thi giao dién Collection

j String name = names.get(0);
= Vidu: names.add (1, "Ann");
names .remove (1) ;

o Before add : .
names = T e ArrayList<String:

"Emily”
"Bob”
"Carolyn”

0 After names.add(1, "Ann")

= ArrayList<String- MNew element
names = — added at index 1
1] Emi]}r n
Ann Moved from index 1 to 2
n B.l:lb n
"Carolyn” B )
4ro’yn Moved from index 2 to 3
0 After names . remove(1)
ArrayList<String=>
names = J N )
"Emily" Moved from index 2 to 1
" B':lb "
"Carolyn” Moved from index 3 to 2

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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i Cau hoi

= Sau khi thuc hién doan chucng trinh sau, danh sach names
cO chlra cac phan tur nao?

ArrayList<String> names = new
ArrayList<String>;

names

names.
.remove (1) ;
.add("Cal") ;

names
names

.add ("Bob") ;

add (0, "Ann") ;

33
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i Giao dién Iterator va Comparator

= SU dung dé duyét va so sanh trén cac Collection

s Jterator

= Cac phan tl trong collection cé thé dugc duyét théng
qua Iterator

Collection c;

terator it = c.terator(); [@ @@ @ @@ @]

34
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Giao dién Iterator va Comparator

s Jterator

= Cung cap cd ché thuan tién
d€ duyét (Idp) qua toan bo
noi dung cua tap hgp, moi
lan la mot doi tugng trong
tap hop

= Giong nhu SQL cursor
Iterator cua cac tap hgp da
sap x€p duyét theo thr tu
tap hop
ListIterator thém cac phuong

th(’c dua ra ban chat tuan tu
cua danh sach cd sé

ongThanCong.com

«Java Interface»
€ Iterator

@ hasNext ( ) : boolean
® next ( ) : Object
@ remove ( ) : void

«Java Interface»
€ Listiterator

@ hasNext ( ) : boolean

@ next ( ) : Object

@ hasPrevious ( ) : boolean

@ previous ( ) : Object

@ nextlndex ( ) int

@ previousindex ( ) int

@ remove ( ) : void

@ set ( 0 : Object ) : void

@ add { 0o : Object ) : void |35

om/tailieudientucntt
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i Giao dién Iterator va Comparator

= Iterator : Cac phudng thuc
= iterator( ): yéu cau container tra vé mot iterator
= next( ): tra vé phan tu ti€ép theo
= hasNext( ): kiém tra cd tdn tai phan tu tiép theo hay
khong
= remove( ): x0a phan tlr gan nhat cua iterator

36
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Giao dién Iterator va Comparator

= Iterator: Vi du
=« Dinh nghia iterator

public interface Iterator ({
boolean hasNext () ;
Object next() ;
void remove() ;

} Tudng tu vong lap for
> . for (String name : names) {
= SU dung Iterator System.out.println (name) ;

Collection c; }

Iterator 1 = c.iterator()
while (i.hasNext()) {
Object o = i.next():;
// Process this object
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i Giao dién Iterator va Comparator

= Giao dién Comparator dugc st dung dé cho phép
so sanh hai doi tugng trong tap hop

= Mot Compar phai dinh nghia mot phucng thic
compare( ) lay 2 tham so Object va tra vé -1, 0
hoac 1

= Khong can thiét néu tap hgp da co kha nang so
sanh tu’ nhién (vd. String, Integer...)

38
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Giao dién Iterator va Comparator

= Vi du IGp Person:

class Person {
private int age;
private String name;

public void setAge(int age) {
this.age=age;

}

public int getAge () {
return this.age;

}

public void setName (String name) {
this.name=name;

}

public String getName () {
return this.name;

}

CuuDuongThanCong.com

https://fb.com/tailieudientucntt

39


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Giao dién Iterator va Comparator

= Vi du Cai dat AgeComparator :
class AgeComparator implements Comparator (
public int compare (Object obl, Object ob2) {
int oblAge = ((Person)obl) .getAge() ;
int ob2Age = ((Person)ob2) .getAge()

if (oblAge > ob2Age)
return 1;

else if (oblAge < ob2Age)
return -1;

else

return O;

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Giao dién Iterator va Comparator

= Vi du SU dung AgeComparator :
public class ComparatorExample {
public static void main(String args[]) {
ArrayList<Person> lst = new
ArrayList<Person> () ;

Person p = new Person() ;
p.setAge(35); p.setName ("A") ;
lst.add (p);

p = new Person() ;
p.setAge (30) ; p.setName ("B") ;
lst.add (p);

p = new Person() ;
p.setAge(32); p.setName("C") ;
l S t . a&dggg(ﬁgo)}w'h https://fb.comvtailieudientucntt
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Giao dién Iterator va Comparator

= Vi du Su dung AgeComparator :
System.out.println ("Order before sorting") ;
for (Person person : 1lst) ({
System.out.println (person.getName () +

n\t" + person.getAge ()) ’
}

Collections.sort(lst, new AgeComparator());
System.out.println("\n\nOrder of person" +
"after sorting by age");

for (Iterator<Person> i = lst.iterator();
i.hasNext();) {
Person person = i.next();
System.out.println (person.getName () + "\t" +
person.getAge()) ;
} //End of for
} //End of main
} //End of class...cge

https://fb.com/tailieudientucntt
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!'_ 3. Pinh nghia va su’ dung Template
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i LGp tong quat

= L3p tdng quat (generic class) la I3p co thé
nhan kiéu dir liéu la mot IGp bat ky

Tén Lép <kiéu 1, kiéu 2, kiéu 3.> {

}
= Cac phuang thirc hay thudc tinh cla I8p tong
quat co thé su’ dung cac kieu dudc khai bao
nhu moi IGp binh thudng khac
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Ldp tong q uat Tén kiéu, sé dugc thay thé bang mot

ki€u cu thé khi str dung

O \/iChJ: ______,,///////

public class Information<T> ({

private T wvalue;

public Information (T wvalue) {
this.value = value;

}

public T getValue() {
return value;

}

Information<String> mystring =

new Information<String>("hello")
Information<Circle> circle =

new Information<Circle>(new Circle());
Information<2DShape> shape =

new Information<>(new 2DShape()) ; 45
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LGp tong quat

= Quy udc dat tén kiéu

Tén kiéu Muc dich

E Cac thanh phan trong mot collection
K Ki€éu khda trong Map
V Ki€u gid tri trong Map
T Cac kiéu thong thudng
S, U Cac ki€u théng thudng khac

= Cha y: Khoéng s dung cac kiéu dif liéu nguyén thuy
cho cac I6p tong quat

Information<int> integer =

new Information<int>(2012); //Error
Information<Integer> integer =

...new Information<Integer>(2012); //OK


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

i Phuong thirc tong quat

= Phuong thic tong quat (generic method) la cac
phucdng thic tu dinh nghia kiéu tham so cua no

= CO thé dudc viét trong I3p bét ky (tdng quat hodc
khéng)
(chi dinh truy cap) <kiéul, kiéu 2.> (kiéu
tra vé) tén phuong thic (danh sach tham sb)
{

//..

}
public static <E> void print(E[] a) { ..

entucntt

} 47
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Phucng thirc tong quat

O Vq(jU:
public class ArrayTool ({
// Phuong thtc in cac phédn t& trong mang String
public static void print(String[] a) {
for (String e : a) System.out.print(e + " "),
System.out.println() ;
}
// Phuong thitc in cac phan t& trong mang véi kiéu
// dit liéu bat ky
public static <E> void print(E[] a) ({
for (E e : a) System.out.print(e + " ") ;
System.out.println() ;

} 48
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Phuong thiic tong quat

0 Vq(jU:

String[] str = new String[5];
Point[] p = new Point[3];

int[] intnum = new int[2];

ArrayTool.print(str) ;
ArrayTool.print (p) ;

// Khéng dung dugc véi kiéu dit 1iéu nguyén thiy

ArrayTool-print{intnum);

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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i Gidi han kiéu di liéu tong quat

= C6 thé gidi han cac kiéu dir liéu tong quat sur
dung phai la dan xuat cua mot hoac nhiéu
IGp

= Gidi han 1 IGp

<type param bound>
= Gidi han nhiéu I6p

<type param bound 1 & bound 2 & ..>

50


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Gidi han kiéu di liéu tong quat

Chap nhan cac kiéu la I16p
con cua 2DShape

= Vi dU

public class Information<T extends 2DShape> ({
private T value;
public Information (T wvalue) {
this.value = wvalue;
}
public T getValue() ({

return value;

}

Information<Point> pointInfo =
new Information<Point>(new Point()); // OK
Information<String> stringInfo =

new Information<String>(); [/ error

https://fb.com/tailieudi
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4. Ky tu dai dién

!'_ (Wildcard)

52
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i 4. Ky tu dai dién (Wildcard)

= Quan hé thua ké gilra hai I6p khong cé anh
hudng gi dén quan hé gilra cac ciu tric tdng
quat dung cho hai IGp do.
= Vi dU
= Dog va Cat la cac IGp con cua Animal
= > C4 thé dua cac ddi tugng Dog va Cat vao mot
ArrayList<Animal>

= Tuy nhién, ArrayList<Dog>, ArrayList<Cat> lai khong co
quan hé gi vai ArrayList<Animal>
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i 4. Ky tu dai dién (Wildcard)

m Generic
= Kiéu khai bdo trong I6p tong quat (template) khi
khdi tao phai cung vdi kiéu cuia cac dbi tuong
thuc su.
= Néu khai bao List<Foo> =» Danh sach chi chap
nhan cac doi tugng I8p Foo, cac doi tugng la cha
hodc con cua I8p Foo sé khong dudc chap nhan.

class Parent { }
class Child extends Parent { } rj

List<Parent> myList = new'ArrayList<Child>(}T‘J
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i 4. Ky tu dai dién (Wildcard)

= Lam thé& nao dé xay dung cac tap hop danh cho
ki€u bat ki 1a IGp con cua I8p cu thé nao dé?
- Giai phap la s’ dung ki tu’ dai dién (wildcard)

= Ky tu dai dién: ? dung dé hién thi cho mot kiéu dir
lieu chua biét trong collection

void printCollection (Collection<?> c) {
for (Object e : c¢) {
System.out.println(e);

}
}

= Khi bién dich, ddu ? c6 thé dudc thay thé bdi bt ki
kieu dr |IéU nao. - 55
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i 4. Ky tu dai dién (Wildcard)

= Tuy nhién viét nhu’ thé nay la khong hgp Ié
Collection<?> ¢ = new ArraylList<String> ()

c.add("al"); //compile error, null

= Vi khdng biét ¢ dai dién cho tap hgp kiéu dir
liéu nao = khdng thé thém phan t vao c
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i 4. Ky tu dai dién (Wildcard)

"? extends Type": Xac dinh mot tap cac kiéu
con cua Type. Pay la wildcard hltu ich

"? super Type": Xac dinh mét tap cac kiéu
cha cua Type

"?": Xac dinh tap tat ca cac ki€u hoac bat ky
ki€u nao

o7
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i 4. Ky tu dai dién (Wildcard)

= Vi dU
= ? extends Animal c0 nghia la ki€u gi do thudc
loai Animal
= Hai cu phap sau la tuong duong:

public void foo( ArraylList<? extends Animal> a)
public <T extends Animal> void foo( ArrayList<T> a)

= Dung "T", thuong dugc su dung khi con muén T
xuat hién & cac vi tri khac
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Cau hoi

public void draw (List<Shape> shape) {
for (Shape s: shape) {
s.draw(this) ;

}
- Khac nhu thé nao vai:

public void draw(List<? extends Shape> shape) {
for (Shape s: shape) {
s.draw (this) ;
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Tong két
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i Tong két

= Generic programming: tdng quat hda chuong trinh
dé cb thé hoat dong vdi cac kiéu dir liéu khac nhau,
ké ca kiéu dir liéu trong tuong lai v4i thut todn da
xac dinh
= Trong Java sU’ dung Template

= Collection — tap hdp: Nhom cac doi tuong lai thanh
mot don vi duy nhat

= Java Collections Framework: bi€u dién cac tap han,
cung cap giao dién tiéu chuan (giao dién, I6p thuc
thi, thuat toan)

= L3p tdng quat (generic class) 1a IGp co thé nhan
kieu di lieu.la.mot I6p bat ky "
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iBéil

= Tritu tugng hod mo ta sau: mot quyén sach
la tap hdp cac chucong, chuong la tap hop
cac trang.
= Phac hoa cac I6p Book, Chapter, va Page
= Tao cac thuoc tinh can thiét cho cac IGp, hay tan
dung tap hdp nhu la thudc tinh cua I6p
= Tao cac phuang thuc cho I6p Chapter cho viéc

thém trang va xac dinh mot chucng co bao nhiéu
trang

= TAo cac phuang thirc cho IGp Book cho viéc thém
chudng va xac dinh quyén sach cd bao nhiéu
cerdng, va s trang cho quyén sach s
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Bai 2

= Xay dung I8p Stack tong quat vaGi cac kiéu dir liéu

StackOfChars StackOflIntegers
- elements: char]|] - elements: int|]
- size: int - size: int
+ StackOfChars() + StackOfIntegers()
+ StackOfChars (capacity: int) + StackOflIntegers (capacity: int)
+ isEmpty(): boolean + isEmpty(): boolean
+ isFull(): boolean + isFull(): boolean EER
+ peak(): char + peak(): int
+ push(value:char): void + push(value:int): void
+ pop(): char + pop(): int

+ getSize(): int + getSize(): int
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