Java Collections - List Set Map

Cac l&p collection cua Java giup Iwu trir va x& ly cac bd dir liéu. Ban nén lam quen véi cac
class nay dé tan dung nhiéu tinh nang cé sén ctia chung trong chwong trinh cia ban.

Ba kiéu collection quan trong nhét |a List, Set va Map. List (danh sach) hoat ddng nhw mét cai
mang, ngoai trir viéc no tw déng thay ddi kich thuwéc theo nhu ciu. Set (tap hop) twong tw list,
nhwng né tw ddng loai bd cac phan tr triing. Map |a cac cap anh xa key/value cho phép lwu tri
dir liéu va 13y dir liéu theo khéa (key) mot cach hiéu qua.

Chi tiét xem tai tai tai liéu Java tai

Interface Collection 1a interface tbng quat, né cé cac interface con List va Set. Nghia la, néu mét
ham c6 mot tham sb kiéu Collection, chdng han ham addAll(Collection col) dwéi day, ta cé thé
truyén ddi s6 1a mot List hay mot Set.

List cling Ia mét interface, va ArrayList la mét class théng dung tuan theo interface List. Twong
tw, Set la mét interface, con HashSet va TreeSet |Ia hai class tuan theo interface Set.

Map la mét interface doc 1ap véi Collection. HashMap 13 class théng dung nhét tuan theo
interface Map. Xem hinh

List
Duw¢i day la code tao mét list méi chira String
List<String> words = new ArraylList<>();

Bién words dwoc khai bao thudc kiéu List<String>, trong d6 List la interface tbng quét cho tat ca
céc loai list, con <String> |a cu phap generic quy dinh rang day la list chira cac phan t&r thudc
kiéu String. O’ bén phai phép gan, biéu thirc new ArrayList<> tao mét ddi twong thudc class
ArrayList chira String, khéng can 13p lai tén kiéu “String” gitra hai d4u ngoac vi théng tin nay da
dwoc quy dinh tai khai bao kiéu List<String> clia words. Két qua |4 ta lwu con tré t&i mot dbi
twong ArrayList tai mot bién kiéu List. Day la cach théng dung dung List. Ban c6 thé thay class
ArrayList bang class LinkedList chang han, néu can.

List add()
DPéi twong ArrayList méi c6 ndi dung réng. Ham add() thém mét phan t& vao cubi list. Vi du:
words.add("this");
words.add("and");
words.add("that");
// words is now: {"this", "and", "that"}
words.size(); // returns 3

Ham size() tré vé kich thwéc ctia danh sach (hay bat cir loai collection nao)

Véi cac class collection, constructor mac dinh tao cho ta mét collection réng. Néu mudn, ta co
thé dung constructor nhan tham sé 1a mét collection dé tao ra ban sao.



Lwu y & I&nh trén sao chép cac phan t&r cua list, 14 cac con trd, vao word2. N6 chi don gian 13
thwe hién mot phép gan = cho méi phan tlr trong collection, & day la sao chép céac con trd tir list
nay sang list khac.
// Create words2 which is a copy of words

List<String> words2 = new ArraylList<>(words);

Lwu y: & trén chi la viéc sao chép cac phan t&r (con trd) tr words vao words2, cac phép gan =
dwoc thwe hién cho tirng phan tir cla collection va cac con trdé dwoc sao chép. Cac dbi twong
String dworc tré t&i khong dwoc sao chép.

List get()
Céc phan tr clia list dwoc danh chi sé tir 0 dén size -1, twong tw mang. Ham get(int index) tra
vé phan t&r cé chi s6 index.

// suppose words is {"this", "and", "that"}
words.get(@); // returns "this"
words.get(2); // returns "that"
words.get(3); // ERROR index out of bounds

Vong for
Foreach - duyét timg phan to

Doan code sau duyét tirng phan t& trong danh sach
int lengthSum = ©;
for (String str : words) {

lengthSum += str.length();

}

M@i lan than vong 18p chay, bién str nhan gia tri ctia phan t& String tiép theo trong danh sach
words. Khéng dwoc thém vao hoac bét phan tir khéi mét list trong khi foreach dang duyét no.
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C6 thé “break” dé thoat ra gitra chirng.

Cach khac la dung vong for kém vai chi sé chay va dung get(index) dé 13y tirng phan ti cda list
// 1iterate through the words backwards, skipping every other one
for (int i = words.size() - 1; i >=0; i =1 - 2) {
String str = words.get(i);
// do something with str
}

Cac ham co ban cua List
e get(int index) -- trd vé& phan ti tai chi s6 index.
e set(int index, Object obj) -- gan tri cho phan ti tai chi sb index. Ham set() chi ghi dé phan
t&r chi sb index chir khéng thay déi do dai cua list.
e add(Object obj) -- thém mét phan t&r vao cudi danh sach.



add(int index, Object obj) -- thém mét phan tlr vao vi tri cé chi sé index trong danh séach,
dich cac phan ttr co chi sb tir index sang phai dé 14y chd cho phan t& mai.

remove(int index) -- x6a bd phan tl tai chi sb index. Dich cac phan t chi s6 tir index tré
lén sang trai dé I4p ché tréng.

int indexOf(Object obj) tra vé chi sb cta lan xuét hién diu tién cla obj trong list, -1 néu
khéng thay.

List sublist(int fromIndex, int tolndex) tra vé& mét list méi la dai dién doan con t
fromindex dén (tolndex-1).Céac stra d6i dbi vai list con cé hiéu qua trye tiép 1&n list ban
dau.

Cac ham tién ich Collection

Dwéi day la cac ham dung dugc cho bat civ kiéu collection nao

int size() -- number of elements in the collection

boolean isEmpty() -- true if the collection is empty

boolean contains(Object target) -- true if the collection contains the given target element
anywhere, using equals() for comparisions. For a list, this is a "linear" O(n) cost
operation. For a Set, this may be a fast, constant time operation.

boolean containsAll(Collection coll) -- true if the collection contains all of the elements in
the given collection (order is not significant).

void clear() -- removes all the elements in the collection, setting it back to an empty
state.

boolean remove(Object target) -- searches for and removes the first instance of the
target if found. Returns true if an element is found and removed. Uses equals() for
comparisons. This is an O(n) cost operation for an ArrayList. Note that this is different
from the List method remove(int index) which is given the index, so it does not need to
search before removing the element.

boolean removeAll(Collection coll) -- removes from the receiver collection all of the
elements which appear in the given collection (returns true if changed).

boolean addAll(Collection coll) -- adds to the receiver collection all of the elements in the
given collection (returns true if changed).

boolean retainAll(Collection coll) -- retains in the receiver collection only the elements
which also appear in the given collection. In other words, removes all the elements which
are not in the given collection. After this operation, the receiver will represent effectively
a subset of the given collection.

Object[] toArray() -- builds and returns an Object[] array containing the elements from the
collection. There is a variant which takes an "example" array argument and uses that
example array to know what type of array to return -- so call toArray(new String[0]), and
it will return a String[] array.

Code vi du
// C6 thé dung Arrays.aslList() dé bién mot mdng thanh 1 List.

String[] array = new String[]{"red", "green", "blue", "ochre"};
List<String> colorsl = Arrays.aslList(array);



// colorsl Rhéng phai Llist thwc sw, ndé chi La mét cdi array dwoc boc lai
// dé trong gibng mét List. (The "adapter" pattern.)
// Do dé khong thé dung add/remove cho colorsi

// Tao mdt Arraylist tir cdc phén ti&r cta colorsl --

// Hau hét cdc collection déu cé constructor L&y tham sé dang nay.

// (hodc tao ArraylList réng réi dung addALL() dé L&y hét néi dung cla colorsil).
List<String> colors2 = new ArraylList<>(colorsl);
colors2.add("purple"); // Add "purple” on the end.

// colors 2 is {"red", "green", "blue", "ochre", "purple"

String str = colors2.toString(); // "[red, green, blue, ochre, purple]"
System.out.println(str);

int size = colors2.size(); // 5

boolean hasOchre = colors2.contains("ochre"); // true

int indexOcher = colors2.indexOf("ochre"); // 3

// Search out and remove the first "ochre".
colors2.remove("ochre");
// colors2 is {"red", "green", "blue", "purple"};

// Make up some more colors and add them.
List<String> colors3 = Arrays.asList("yellow", "pink", "purple");
colors2.addAll(colors3);
// colors2 is {"red", "green", "blue", "purple", "yellow", "pink", "purple"}
// Remove all "purple" and "yellow".
colors2.removeAll (Arrays.asList("purple”, "yellow"));
// colors2 is {"red", "green", "blue", "pink"}
System.out.println("remove all " + colors2);
// Use sublList() to make a "front" List showing just elements 6, 1, 2 of colors2.
List<String> front = colors2.subList(0, 3);
System.out.println("front " + front); // [red, green, blue]
// front is {"red"”, "green”, "blue"}
// Can make changees to front, and they go through to underlying colors2,
// but do not make changes to colors2 while using front.
front.contains("green"); // true
front.remove("green");
front.add("orange");
// front is {"red"”, "blue", "orange"}
// colors2 is {"red"”, "blue", "orange", "pink"}

Set

Set la collection v&i rang budc 1a méi phan i chi cé mét mét 1an. Do d6 néu ham add() dwoc
goi v&i mot phan tlr d& co sdn trong set thi nd sé im lang |& di khdng lam gi. Cac ham théng
dung khac clia Collection van hoat dong binh thwdng. Set khdng cé chi sb 0...size-1 nhw List.



Dé tao union (hop) cta hai set (tap hop) x va y, dung ham x.addAll(y). Dé lay giao cha x va y,
goi ham x.retainAll(y). D& xem x c6 phai tap con cla y khong, dung ham y.containsAll(x).

HashSet la loai Set thdng dung nhét. HashSet chi chay dlng véi cac kiéu div liéu c6 ham
hashCode da dwoc dinh nghia, vi du String va Integer da c6 san ham hashCode dung. TreeSet
Ia Iwa chon khac, chay chdm hon mét chut nhwng cé gilv th tw cac phén ttr trong tap hop, va
cho phép duyét theo thi tw.

// Create a Set of Integer objects
Set<Integer> nums = new HashSet<>();
// Add the numbers 1..10
for (int 1 = 1; 1 <= 10; i++) {
nums.add(i);
}
// Add 1, 4, 9, 16, 25
// Since 1it's a Set, only the add() of 16 and 25 do anything.
for (int 1 = 1; 1 <= 5; 1i++) {
nums.add(i * 1);
}
// Foreach works on a Set.
for (int num : nums) {
System.out.println(num);
}
// Iterator works on a set.
// (the values will appear in some random order for a HashSet
// as we have here)
Iterator<Integer> it = nums.1iterator();
while (it.hasNext()) {
int val = it.next();
}
// Other Collection utilties work
nums.contains(9); // true
nums.containsALL(Arrays.asList(1, 2, 3)); // true
// addAlLL() 1s essentially a mathematical union operation.
// Change nums to the union with the set {16, 17}
nums.addALL(Arrays.asList(16, 17));
// Accessing by 1index number DOES NOT work
// (index numbers are List feature only)
// int val2 = nums.get(©); //NO does not compile

Map

Map la cAu truc dictionary (bang tra ctiru). C6 sén hai loai Map la HashMap dung co ché bam va
TreeMap dung cay nhj phan. HashMap théng dung hon.

Céac ham théng dung ctia Map 1a put(key, value) dé thém cap key-value vao map va get(key) dé
tim value twong (rng. Ham containsKey(key) kiém tra xem trong map c6 key d6 hay khéng.



Map<String, String> states = new HashMap<>();

states.put("ca", "California");

states.put("az", "Arizona");

states.put("mn", "Minnesota");

states.put("nj", "New Jersey");
System.out.println(states.get("ca")); // California
System.out.println(states.get("zz")); // null (no entry for key
states.put("ca", "The Golden State"); // Overwrite the old entry

"

ZZ”)

// Pull out Live Collection of all the values.

Collection<String> values = states.values();

System.out.println(values); // [Minnesota, New Jersey, The Golden State,
Arizona]

// Pull out Llive set of the keys -- use to print key->value for
// the whole map. The order of the keys is random for a HashSet.
Set<String> keys = states.keySet();
for (String key : keys) {

System.out.println(key + "->" + states.get(key));
}
// mn->Minnesota
// nj->New Jersey
// ca->The Golden State
// az->Arizona
// More complex -- create a map of Strings to Lists of Integers

Map<String, List<Integer>> map = new HashMap<>();
List<Integer> nums = new ArraylList<>();
nums.addAll(Arrays.asList(1, 2, 3, 4, 5));
map.put("1-5", nums);

Collection values() 1a ham tra vé moét collection chira tt ca cac value dang nam trong map.
Collection nay chi dwoc doc (read-only) chir khdng dwoc stra. Collection nay thay ddi theo khi
map bi stra ddi

Set keys() 1a ham tra vé mét collection chira tat ca cac key. Collection nay ciing thay déi theo
khi map bi stra déi

Cach duyét tirng cap key-value trong map.

// Each Map.Entry object contains one String key + one String value.
// entrySet() returns a set of all the entries.
Set<Map.Entry<String, String>> entries = states.entrySet();
for (Map.Entry<String, String> entry : entries) {
System.out.println(entry.getKey() + "->" + entry.getValue());



Nén dung ham entrySet dé duyét khi cAn dé y hiéu nang chwong trinh.
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