Cau 1: N&u va giai thich ngan gon cac dic tinh cia ngén ngit 1ap trinh hudng
dbi tuong JAVA.
Cau 2: Cho biét két qua khi chay doan code sau:

public class A {
static int data;
public static void main(String[] args) {
A al = new A();
al.data = 100;
A a2 = new A();
a2.data = 200;
int result = al.data + a2.data;

System.out.println(al.data+"+"+a2.data+"="+result); }
}
Céau 3: Xay dung cau trac cay nhi phan tim kiém (BST) vai mdi node co cau
trac nhu sau:

public class Student {

int Student_ID;

String Student_name;

double Student_Result;

Student Prev;

Student Next;

public Student(int ID,String name,double result){
this.Student_ID = ID;
this.Student_name = name;
this.Student_Result = result;

}}

Gia su: Student List 1a 1 danh sach lién két d6i tuong 1a sinh vién. Viét code cho

cac phuong thuc:
a) Thém sinh vién vao danh sach
b) Xoé 1 sinh vién khoi danh sach
¢) Xuat thong tin: két qua trung binh, sinh vién c6 két qua diém cao nhét,
thap nhat.
d) Théng ké sb sinh vién dat diém gioi, kha, trung binh va yéu.



ON TAP cUGI Ki LAP TRINH CNTT TRONG JAVA
Cau 1: Trinh bay y nghia khai bao Public, Private, Default, Protected vdi class,
method, variable.
Cau 2: Cho thr ty cac Node xay dung cay nhi phan:
60, 41, 74, 16 53, 85, 25, 46, 55, 83, 70, 42, 62, 64.

a) Vé cay BST vdi cac node nhap vao nhu trén

b) V& lai cay nhi phan sau khi thém node 51

c) Veé lai cay nhi phan sau khi xéa node 41

d) Viét phuwong thirc tim s6 node |4 clia cay

e) Tim trung binh cac node, cé bao nhiéu node |&n hon trung binh, cé bao
nhiéu node nho hon trung binh

Class Node{
int Key;
Node Left;
Node Right;
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1) Trinh bay vé NNLT JAVA, céac dic diém ngén ngit 1ap trinh hudng ddi
tuong

2) Trinh bay vé y nghia khai bao Public, Private, Default, Protected véi class
va method, khai bao STATIC véi bién va phuong thic.

3) Cau triic cay nhi phan, cay nhi phan tim kiém: v& md ta cay nhi phan, cac
thao tac trén cay nhi phan tim kiém

4) So sanh va sir dung cac cau tric Array, ArrayList, LinkedList, Tree, BST




LY THUYET THI CUOI KY JAVA (tham kh3o)
CAU 1: Trinh bay vé 4 diac diém lap trinh huéng déi tugng ( Abstraction,
Encapsulation, Inheritance va Polymorphism)
Tinh dong goi (encapsulation) :Ttc I trang thai cua dbi tugng dugc bao vé
khong cho céc truy cap tir code bén ngoai nhu thay di trong thai hay nhin
truc tiép. Viéc cho phép moéi trudng bén ngoai tac dong 18n céc dit lidu noi
tai cua mot ddi twong theo cach nao 1a hoan toan tly thudc vao ngudi viét
mi. Pay 1a tinh chit dam bao su toan ven, bao mat caa ddi twong Trong
Java, tinh dong géi duoc thé hién théng qua pham vi truy cap (access
modifier). Ngoai ra, cac Ip lién quan dén nhau c6 thé duoc gom chung lai
thanh package.
Tinh ké thira 1a kha nang cho phép ta xay dung mot 16p méi dua trén cac
dinh nghia ctia mot 16p da co. Lop da co goi 1a 1op Cha, 16p méi phat sinh
goi 1a 16p Con va duong nhién ké thira tat ca cac thanh phan cua Iop Cha,
c6 thé chia sé hay mo rong cac dic tinh sin c6 ma khéng phai tién hanh
dinh nghia lai.
Tinh da hinh (polymorphism):
Khi mot tac vu dugce thuc hién theo nhiéu cach khac nhau duoc goi 1a tinh
da hinh.
Do6i vai tinh chat nay, no dugc thé hién rd nhat qua viéc goi phuong thirc
cua dbi twong. Cac phuong thiic hoan toan cé thé gidng nhau, nhung viéc
xtr 1y ludng c6 thé khac nhau. Noi cach khac: Tinh da hinh cung cap kha
nang cho phép ngudi 1ap trinh goi trudc mot phuong thirc cua ddi tuong,
tuy chua xac dinh ddi twong c6 phuong thirc mubn goi hay khong. Dén khi
thue hién (run-time), chuong trinh méi xac dinh duoc ddi twong va goi
phuong thire twong ung cua d6i twong d6. Két ndi tré gitp chuong trinh
duoc uyén chuyén hon, chi yéu cau dbi tugng cung cip dung phuong thirc
can thiét 1a du.
Trong Java, ching ta st dung nap chong phuong thic (method
overloading) va ghi dé¢ phuong thic (method overriding) dé co tinh da
hinh.
Tinh triru twgng (abstraction):
Tinh triru twong 12 mét tién trinh an cac chi tiét trinh trién khai va chi hién
thi tinh nang téi nguoi dung. Tinh triu twong cho phép ban loai bé tinh
chat phuc tap ciia dbi tugng bang cach chi dua ra cac thudc tinh va phuong
thirc can thiét cua doi tugng trong lap trinh.
Tinh triru twong gilp ban tap trung vao nhitng cbt 16i can thiét cua doi
tugng thay vi quan tdm dén cach n6 thuc hién.
Trong Java, ching 1a st dung abstract class va abstract interface dé c6 tinh
trou tugng.



TINH QUAN TRONG NHAT LA TiNH : PONG GOI

Cau 2: Trinh bay cac dic diém ngbn ngit 1ap trinh JAVA, ly do chon
JAVA va cac khai niém (JVM, JRE, JDK, SDK, JAVA API, IDE)

-Céc dic diém ngdn ngit 1ap trinh JAVA

+Tinh triru twong (Abstraction): 1 tién trinh xac dinh va nhém cac thuoc
tinh, cac hanh dong lién quan dén mot thuc thé dic thd, xét trong moi
tuong quan v4i tng dung dang phat trién.

+Tinh da hinh (Polymorphism): cho phép mot phuong thic cd céc tac
dong khéac nhau trén nhiéu loai ddi twong khéc nhau. Véi tinh da hinh, néu
cuing mot phuong thic ng dung cho cac dbi tuwong thudc cac 16p khac
nhau thi n6 dua dén nhiing két qua khac nhau. Ban chét cua su viéc chinh
1a phuong thirc ndy bao gom ciing mot sé lwong cac tham sb.

+Tinh ké thira (Inheritance): diéu nay cho phép cac ddi tugng chia sé hay
mé rong cac dac tinh sin c6 ma khong phai tién hanh dinh nghia lai.

+Tinh déng géi (Encapsulation): 13 tién trinh che giau viéc thuc thi
nhitng chi tiét caa mot dbi twong d6i voi nguoi st dung ddi tuong ay.
Ngoai ra Java con c6 mot sb dic diém sau:

+Poc l1ap nén (Write Once, Run Anywhere): Khong giéng nhu nhiéu
ngon ngtt lap trinh khic nhu C va C ++, khi Java duoc bién dich, n6 khong
duoc bién dich sang md may cu thé, ma thay vao d6 1a ma bytecode chay
trén may ao Java (JVM). Diéu nay dong nghia vai viéc bat cu thiét bi nao
c6 cai dat JVM s& co thé thuc thi duoc cac chuong trinh Java.

+Pon gian: Hoc Java that sy d& hon nhiéu so véi C/C++, néu ban da quen
véi cac ngdn ngir lap trinh hudng d6i twong thi viéc hoc Java s& dé dang
hon. Java tré nén don gian hon so voi C/C++ do da loai bo tinh da ké thira
va phép toan con tro tir C/C++.

+Ba0 mat: Java hd tro bao mat rat tét boi cac thuat toan ma héa nhu ma
hoa mot chiéu (one way hashing) hoidc ma hda cong cong (public key). ..
Thoéng dich: Java la mot ngén ngit 1ap trinh vira bién dich vira théng dich.
Chuong trinh ngudn viét bang ngdn ngit 1ap trinh Java c6 dudi * java va
duoc bién dich thanh tap tin c6 dudi *.class sau d6 duoc trinh théng dich
théng dich thanh ma may.

Pa ludng: Véi tinh ning da ludng Java co thé viét chuong trinh ¢ thé thuc
thi nhiéu task cing mot luc. Tinh ning nay thudng duoc st dung rat nhiéu
trong lap trinh game.

Hwéng dbi twong: Hudng ddi tuong trong Java twong tu nhu C++ nhung
Java 1a mot ngén ngix lap trinh huéng ddi twong hoan toan. T4t ca moi thu
dé cap dén trong Java déu lién quan dén cac dbi twong duoc dinh nghia
truéc, tham chi ham chinh cua mot chuong trinh viét bang Java (d6 1a ham
main) cling phai dat bén trong mot Iép. Huéng ddi twong trong Java khdng
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c6 tinh da ké thira (multi inheritance) nhu trong C++ ma thay vao d6 Java
dua ra khai niém interface dé hd tro tinh da ké thura.

Hiéu suét cao: Nho vao trinh thu gom réc (garbage collection), giai phong
bo nhé ddi véi cac ddi tugng khong duoc dung dén.

Linh hoat: Java duoc xem 1a linh hoat hon C/C ++ vi nd duoc thiét ké dé
thich ang véi nhidu méi truong phat trién.

*Ly do chon JAVA

. Java rat dé tim hiéu

. Java la mot ngdn ngir 1ap trinh hudng ddi tugng

. S6 lwgng ham dung sén (API function) cua Java hét sic phong ph

. C4c cong cu phat trién manh mé& nhu Eclipse, Netbeans

. B6 suu tap thu vién mad nguén mé phong phu

. Ho tro cong dong tuyét voi

. Java la mién phi

. Hd tro tai liéu xuét sic — Javadocs

. Java la nén tang doc 1ap

10. Java c6 mat & khap moi noi

*Cac khai niém (JVM, JRE, JDK, SDK, JAVA API, IDE)

JVM: JVM (Java Virtual Machine) 1a may ao dung dé chay chuong trinh
Java. Khi chay chuong trinh Java, trinh bién dich Java sé bién dich Java
code thanh bytecode. Sau d6, JVM sé& théng dich bytecode thanh md may
dé CPU thyc thi.

JRE (Java Runtime Environment) 1a méi truong thuc thi Java bao gom
JVM, cac thu vién va nhitng thanh phan b sung dé chay nhiing tng dung
duoc viét bang Java.

JDK (Java Development Kit) la bo cong cu phat trién phan mém Java.
JDK (Java Development Kit) bao gom JRE va nhiing cong cu can thiét dé
phét trién tng dung bang ngdn ngir Java. Khi download JDK thi JRE ciing
duoc tich hop trong JDK.

SDK la tir viét tat caa Software Development Kit. N6 thyc chat 12 bo cong
cu va phan mém phuc vu cho viéc phat trién tng dung dya trén mét nén
tang nhat dinh.

Cu thé, SDK cung cap bo thu vién, mau template, tai liéu, mau code, cac
tién ich g réi, ghi cha, tai liéu bo sung... giup 1ap trinh vién dé dang tich
hop vao ung dung hay phan mém. Phan 16n, SDK Ia chac ning hién thi
théng béo, quang cao...

Ngoai ra, SDK con c6 thé chia API duoc thé hién dudi dang thu vién hay
mot hé thdng phan cung.

JAVA API: Java xac dinh cU phap va ngir nghia caa ngon ngir 1ap trinh
Java. Ngon ngit nay bao gom tir vung va quy tic co ban duogc sir dung dé
viét thuat toan nhu kiéu dit liéu nguyén thuy, khéi if/else, vong lap, v.v.
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API 14 c4c thanh phan phan mém quan trong di kém véi Nén tang Java.
Pay la nhitng chuong trinh Java viét san ¢ thé “cam vao la chay” chuc
nang hién tai trong ma cua riéng ban. Vi du: Ban c6 thé dung API Java dé
nhan ngay gio, thuc hién cac phép toan hoic diéu chinh van ban.

Moi ma ¢ng dung Java do nha phét trién viét ra thuong s& két hop ca ma
mai va cii tir API va thu vién Java.

IDE viét tat Ia tir (Integrated Development Environment) 1a méi trudng
tich hop dung dé viét code dé phat trién tng dung. Ngoai ra IDE tich hop
cac tool hd tro khac nhu trinh bién dich (Compiler), trinh théng dich
(Interpreter), kiém tra 15i (Debugger), dinh dang hoac highlight code, t6
chire thu muc code, tim kiém code. ..

3. Trinh bay vé y nghia khai bao Public, Private, Default, Protected
véi class va method, khai bao STATIC véi bién va phwong thirc. Phan
biét cac loai bién: static, instance va local. Cac phép toan trén bién.
*Trinh bay Vé y nghia khai bdo Public, Private, Default, Protected voi
class va method:
-Private, public, protected va default trong Java dugc goi chung la Access
Modifier c6 thé duoc hiéu 1a cong cu sira doi truy cap.
““Modifier” 1 1 tir hodc cum tir md ta co thé thay doi hoac sira d6i nghia
cia 1 tir hoac cum tir khac bang nhiéu cach khac nhau. Trong Java,
Modifier dung dé dat mac truy cap cho céc class, field, constructor. Access
Modifier gitip cap nhat gié tri cua 1 bién
-“Access modifier” dugc dung trudc cdc khai bdo cua 1 class, variable hay
method thé hién kha ning truy cap cua class, variable hay method d6. Vi
class thi ta chi co0 2 loai Access modifier la public va default nhung voi
variable va method thi ta co 4 access modifier la public, protected, default,
private. Trong dé gia tri cua cac bién duoc hiéu nhu sau:
Private: Chi duoc truy cap trong noi bo 16p
Public: C6 thanh phan cong khai va c6 thé truy cap tu do tir bén ngoai
Protected: C6 thanh phan dwgc bao vé, viéc truy cap tir bén ngoai bi han
ché
Default: Chi duoc truy cap trong noi bo package
1. Private Access Modifier
Trong 4 loai Private, Public, Protected va Default trong Java thi Private
Access Modifier 1a cong cu c¢6 pham vi truy cap mang tinh han ché nhét.
Vi thé cac method, variable va constructor néu dugc khai bao private thi
chi c6 thé dugc truy cap trong chinh 16p khai bao do.
2. Public Access Modifier
Nguoc lai vai Private Access Modifier thi Public Access Modifier trong
Private, Public, Protected va Default trong Java c6 thé truy cap duoc & bt
ctr dau. Trong tat ca cac Modifier thi né c6 pham vi rong nhat.
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3. Protected Access Modifier

Trong 4 loai Private, Public, Protected va Default trong Java thi Protected
Access Modifier quy dinh viéc c6 thé truy cap bén trong package va bén
ngoai package chi khi théng qua tinh ké thira. L6ép va interface khong thé
ap dung duoc Protected Access Modifier

4. Default Access Modifier

Néu nhu chung ta khong khai béo 16 rang 1 Access Modifier (Private,
Public, Protected va Default trong Java) cho mot I6p, truong (field),
method, ...thi theo mac dinh n6 duoc xem la default. Va khi Access
Modifier 12 Default thi cac 16p, truong (field), method,... chi cd thé truy
cap duoc tur bén trong package.

*Khai bao STATIC véi bién va phuong thirc

Bién Static trong Java

Trong Java, c4c bién tinh con duoc goi 1a céc bién 1op. Néu ching ta khai
b4o bat ky bién nao véi tir khoa static, thi nd duoc coi 1a bién tinh. Céc
bién dugc khai béo voi tir khoa static tham chiéu dén thuoc tinh chung cho
tat ca cac doi tuong cua 16p. Vi du: tén truong dai hoc giéng nhau doi voi
sinh vién, nhan vién, khoa, v.v. NGi cach khéc, chiing ta cé thé noi rang chi
c6 mot ban sao duy nhat cua bién tinh & d6 duoc chia sé giita tat ca cac
truong hop cua 16p. Chlng ta co thé truy cap truc tiép cac bién tinh tir cac
phuong thirc tinh cling nhu khong tinh.

Phwong thirc Static trong Java

Phuong thuc tinh 1a phuong thuc dugc khai bdo vai tir khéa static. Khi
ching ta khai bao mot phuong thuc 1a static, ching ta c6 thé goi phuong
thirc nay hoic truy cap phuong thirc ndy ma khong can tao mot doi twong
hoac thé hién cua lép. Nhu chung ta biét ring dé goi cac phuong thuc
khong tinh, trudc tién ching ta can tao doi twong cua l6p va sau do goi
phuong thirc théng qua dbi twong, nhung khéng gibng nhu cac phuong
thire khong tinh, chiing ta c6 thé goi cac phuong thirc tinh truc tiép véi tén
l6p.

* Phan biét cac loai bién: static, instance va local:

1. Bién local trong java

Bién local duoc khai bao trong cic phuong thuc, ham contructor hoac
trong cac block.

Bién local duoc tao bén trong cac phwong thuc, contructor, block va s& bi
pha huay khi két thuc cac phuong thuc, contructor va block.

Khéng duoc st dung "access modifier" khi khai bao bién local.

C4c bién local duoc luu trén ving nhé stack ctia bo nho.

Ban can khai tao gia tri mic dinh cho bién local trugc khi ¢6 thé st dung.
2. Bién bién instance (bién toan cuc) trong java



Bién instance dugc khai bao trong mot 16p(class), bén ngoai cac phuong
thare, constructor va cac block.

Bién instance duogc luu trong bd nhé heap.

Bién instance duoc tao khi mét déi twong duoc tao bang viéc sir dung tir
khoa “new” va s& bi pha hay khi ddi tuong bi pha huy.

Bién instance cd thé duoc st dung bai cac phuong thirc, constructor, block,
.. Nhung né phai dugc sir dung théng qua mot ddi tuong cu thé.

Ban duogc phép str dung "access modifier" khi khai bao bién instance, mac
dinh la "default".

Bién instance c6 gia tri mac dinh phu thudc vao kiéu dix liéu cua no. Vi du
néu 1a kiéu int, short, byte thi gia tri mac dinh 1a 0, kiéu double thi 1 0.0d,
... Vi vay, ban s& khong can khai tao gia tri cho bién instance truéc khi st
dung.

Bén trong class ma ban khai bao bién instance, ban cé thé goi n6 truc tiép
bang tén khi sir dung & khap néi bén trong class do.

3. Bién static trong java

Bién static duoc khai bdo trong mot class vai tir khda “static”, phia bén
ngoai cac phuong thuc, constructor va block.

S& chi c6 duy nhat mot ban sao ciia c4c bién static duoc tao ra, dU ban tao
bao nhiéu dbi tuong tir 16p twong ung.

Bién static duoc luu trit trong bd nhé static riéng.

Bién static duoc tao khi chwong trinh bat dau chay va chi bi pha hay khi
chuong trinh dung.

Gia tri mic dinh cua bién static phu thuoc vao kiéu dir liéu ban khai bao
tuong tu bién instance.

Bién static duoc truy cap thdong qua tén cua class chira n6, véi ci phap:
TenClass.tenBien.

Trong class, cac phuong thtc st dung bién static bang cach goi tén cua né
khi phuong thirc d6 ciling dugc khai bao vai tir khda "static™.

*C4c phép toan trén bién:

Phép gan(=)

Toan tur toan hoc(+, -, *, /, %)

Toén tu tang, giam(a++, ++a, a--, --a)

Phép toan quan h¢(>, <, >=, <=, ==, I=)

Phép toan logic(&&, /1, !, &, ™)

Phép toan thao tac trén bit:

+Phép toan dich bit

+Phép toan logic trén bit(AND, OR, XOR, NOT)

Toan tir gan tat(+=, -=, *=, /= ...)

4. Khai béo va str dung céc cau tric Array, ArrayList, LinkedList

*Array



-Dé khai bao mot mang, khai béo loai bién véi dau ngoac vuéng [J:
Khai b4o mang mét chiéu
int[] a =null;
int b[] = null;
Khai bao mang hai chiéu
int[][] a = null;
int b[][] = null;
int c[][] = new int[4][];
-Sir dung cac cau tric Array
+ Truy cap c&c phan tir cia mot mang trong Java
+ Thay d6i mot phan tir mang trong Java
+ Do dai mang trong Java
+ Duyét cac phan tir cia mang trong Java
+ S&p xép mang
*Array List:
Khai tao ArrayList trong java
C6 2 kiéu khai tao ArrayList 14 non-generic va generic:
ArrayList list = new ArrayList(); // non-generic-kiéucii
ArrayList<String> list = new ArrayList<String>();
I/ generic - kiéu mai
-Sir dung céc cu tric Array List:
+Duyét cac phan tir cia ArrayList
+Truy cap phan tir cua ArrayList
+Cap nhat gia tri ciia phan tir Arraylist
+X06a phan tir ArrayList
+Tim kiém mot phan tir ArrayList
*Linked List:
Khai tao mot LinkedList
Pé khai bdo mot LinkedList, ching ta can phai import goi thu vién
java.util.LinkedList cta Java. Ct phap import nhu sau:
// import goi thu vién java.util.LinkedList
import java.util.LinkedList;
public class KhoiTaoLinkedList {
public static void main(String[] args) {
// khai bao 1 LinkedList c0 tén la listString
I/ ¢6 kiéu 1a String
LinkedList<String> listString = new LinkedList<String>();
by
} ,
-Str dung céc cau trac Linked List:
+Duyét cac phan tir caa LinkedList
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+Truy cap phan tir cia LinkedList

+Cap nhat gid tri caa phan ti Linkedlist

+X06a phan tir LinkedList

+Tim kiém mot phan tir LinkedList

Ngudn: https://viettuts.vn/java-collection/linkedlist-trong-java

CAu 5: Cau truc cay, cay nhj phan, cay nhi phan tim kiém

Cau truc dir liéu phan cap trong Java

CAu tric dix liéu phan cip 1a cau tric dir liéu phi tuyén tinh. Cac cau tric
nay chu yéu dai dién cho dix liéu c6 chira méi quan hé phan cip giita céc
phan tir caa no.

Binary tree - Cay nhi phan trong cau truc dir liéu phan cap

Binary trees - Cay nhi phan 1a mét cau tric trong d6 mdi nut (giao diém)
c6 thé c6 nhiéu nhat hai nhanh con (hai giao diém). Trong cdy nhi phan,
tén tai mot con duong dan duy nhat tir nit géc dén moi nit khac. NGt trén
cuing caa cay nhi phan duoc goi 1a ndt gbc hoic nat cha va cac nat dén tir
nGt gde duoc goi 1a nat con.

Cay nhi phan hoic réng (con dugc goi la cay null) hoic n6é bao gom mat
nGt goc cung véi hai nat con lai, méi nat 1a mot cay nhi phan. Mdi nat
trong cay nhi phan cé thé c6 khdng, 1 hoic t6i da hai nhanh ké nghiém
hoac nhanh con tiép ndi. Nhanh cubdi duoc goi 1a nhanh I4.

Binary Search Tree (BST)

Binary Search Tree I c4u trdc dit liéu phan cdp quan trong nhat khac trong
Java. N6 tuong ty nhu cdy nhi phan nhung c6 mét sé thuoc tinh bd sung
nhu:

Gia tri cia mdi nhanh N cua ciy con bén phai 16n hon moi gia tri trong cay
con bén trai.

Gia tri cia mdi nhanh N cua cay con bén trai nhé hon moi gia trj trong cay
con bén phai.

Céc cay con bén trai va bén phai la Binary Search Tree.
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