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1 Java EH7H

1.1 2K, main 5&H

B~ Java REFFEMEFE — 2 (class) B, BEM—"1M main {5 (method) FFi.
System.out.println(...) fJEJ—fT;System.out.print(...) FTE{EAHAT.

public class Main {
public static void main(String[] args) {
System.out.println("Hello, world!");
System.out.println("I am learning Java.");

}

o Java 2401 (compile) BUNY: Hiikas (compiler) Jo BN, RIGA BT,
o BEA1EA] (statement) HPAGTS 5 FRE.

1.2 ZAR5EARA

AR (variable) WM SR (declare) BIZEAL, W AYEAZEAL (primitive type):int (%
= S

(). double(/Nf{). boolean(true/false). char(—F4£F).

public class Main {
public static void main(String[] args) {
int age = 17;
double price = 9.99;
boolean passed = true;
System.out.println(age + " " + price + " " + passed);

1.3 HERSXHE

W (comment) & //(—A47) Bl /% ... =/(—3). BEFES { ¥ BeyRigeit. K4
BRI, AR RS A4, (camelCase) (LN,
public class Main {
public static void main(String[] args) {
// greet the user

String firstName = "Mei";
System.out.println("Hi, " + firstName);

}
IR

o BRIENEADS 5 Gik.
o main W/ IFE /2 public static void main(String[] args).
e println &4f7,print A<,



2 BEFSTEEA

2.1 HEREWE
Java IYFEAR (arithmetic) f + - * / F1G(BR) . I int MR,/ 2 280%7E (integer

division)—— & FHUML. +=, -=. ++ B#5.

public class Main {
public static void main(String[] args) {
int a =7, b= 2;

System.out.println(a / b); // 3 (integer division)
System.out.println(a % b); // 1
double x = 7.0 / 2; // 3.5 (one side is double)

System.out.println(x);

2.2 fHAXS:String., Math, 3R

A LH W T VEXT A (object).String A . length() . .substring() . .toUpperCase().
Math 5 Math.max. Math.sqrt. Math.pow. {252 (wrapper class)(Integer. Double)

AR A FFL R —B Ul Integer.parselnt ("42"),

public class Main {
public static void main(String[] args) {
String s = "Hello";

System.out.println(s.length()); // 5
System.out.println(s.toUpperCase()); // HELLO
System.out.println(Math.max(3, 9)); // 9

System.out.println(Integer.parseInt("42") + 1); // 43
}

Math.random() i&[a]—~A 0.0 F] (EA4F)1.0 HIFEHL (random)double. HEEHK
TR A, S B RBGER—— X2 AP FHFiM B 5

public class Main {
public static void main(String[] args) {
/7 1 3] 6 MR G T
int roll = (int) (Math.random() * 6) + 1;
System.out.println(roll >= 1 && roll <= 6); // true

}

o Integer.MAX VALUE(2147483647) A1 Integer .MIN_VALUE <& int Wy R FR; @i ut
ZgEll (i)
o —IEECAH TR TR R A AL B E null; MER T IASIH NullPointer Ex-

ception,



2.3 SERHIFEBGRIMES

SR A (cast) B —AMAEMRAL. (int) BHUNG MR LR IS5 RIT, (double)
A PARE SR BE R BR AR

public class Main {
public static void main(String[] args) {
double pi = 3.99;
System.out.println((int) pi); // 3
int total =7, n = 2;
System.out.println((double) total / n); // 3.5

}

HILER

o BBGTES / 245 2, R 2.5, SCHEH: (double) 5 / 2.
o TR (A HARRTSR) H .equals(), NEH ==
o XFWHXTEH == FIBIHR ENTRANZR—ER, A BRI G,



3 TH/R5%ERE

3.1 if / else

if FEAAF (condition) NERE T else if Fl else SEMIEZFIL. KL (
) B BREAE {3 B

public class Main {
public static void main(String[] args) {

int score = 72;

if (score >= 80) {
System.out.println("A");

} else if (score >= 60) {
System.out.println("B");

} else {
System.out.println("fail");

}

3.2 BEEHEMFSHK

==, l=, <, >, <=, >= & — — KKK (comparison) 15 F|—1> boolean. Hi

&(5). 11(E). '(JF) & X BB HEIzAST (logical operator). X} String, %]
.equals(...), NEf] ==

public class Main {
public static void main(String[] args) {
int age = 16;
boolean member = true;
System.out.println(age >= 18 && member) ; // false
String a = "hi";
System.out.println(a.equals("hi")); // true

3.3 switch
switch FEF22 E B2 Bk HE. £ case DA break 45 ;default E4JiK,

public class Main {
public static void main(String[] args) {
int day =
switch (day) {
case 1: System.out.println("Mon"); break;
case 3: System.out.println("Wed"); break;
default: System.out.println("other");



}

ERHER

o Z{fuhZiSE boolean;if (x = 5) TLWESRIE (B ==).

o B> switch 7 SCHPEA break;, I SAREEIE T —4> 3.
o & Al || @RI EA e M| RS EAT .



4 fEH
4.1 while %
while fEFRFESAME MBS EA . B B AR FLEE AR VY, 5 ) 2K G ER

public class Main {
public static void main(Stringl[] args) {
int n = 1;
while (n <= 3) {
System.out.println(n);
n++;

4.2 for ¥

for JHEME” THiR. Z&1F. B ST ATH . MIRAEREINREGHE.

public class Main {
public static void main(Stringl[] args) {
for (int i = 0; i < 5; i++) {
System.out.print(i + " ");
b
System.out.println(); // 012 3 4

4.3 Zm
2% (accumulator) #ixt: TEIEFRZ HiSeB— R, RIEH—REHE.

public class Main {
public static void main(String[] args) {
int total = 0;
for (int i = 1; i <= 5; i++) {
total += i;
}
System.out.println(total); // 15

4.4 BEEHN

MBI — D EFRE, B HETRER (nested loop). SMNZEFH—4, WIZHARLSE

%Eﬁ—ﬁ



public class Main {
public static void main(String[] args) {
for (int r = 0; r < 3; r++) {
for (int ¢ = 0; ¢ < 3; c++) {
System.out.print ("*");

}
System.out.println();

}
IR

o for (int i = 0; i < n; i++) BT n R (0 F n - 1); H <= 2ZH—IK.
o ANEFE for (...) Bk while (...) GBS IBSEEH] NG,
o TE for LARF TS, BITE AT EOBETE A4S

10



5 FRE

5.1 String FH¥E

String(F fF &) & XA, # ] J7 % . length(). .charAt(i). .substring(a, b).
.index0f (x) . .toUpperCase(). .equals(...). FAFHEATZ (immutable) [
BA I ERRR D F A

public class Main {
public static void main(String[] args) {
String s = "Python";

System.out.println(s.length()); // 6
System.out.println(s.charAt(0)); // P
System.out.println(s.substring(0, 3)); // Pyt
System.out.println(s.toUpperCase()); // PYTHON
}
}
RRHE 2 BN Tk
Tk #X A — G553
.length() HZ DA FLF "Hi".length() — 2
.charAt (i) B— 745 "Hi".charAt(0) — H
.substring(a, b) H(—E, 3| b ZHIMNIE "Python".substring(0, 3) — Pyt
.substring(a) M a FIARE "Python".substring(3) — hon
. index0f (x) IR E, AN -1 "banana".index0f ("na") — 2
.equals(s) SCASAH ] ? "hi".equals("hi") — true
.compareTo (s) Wi % / 0/ IE4X "apple".compareTo("banana") — 1%l

compareTo P UL A FATH — AP H il A 2 E:

public class Main {
public static void main(String[] args) {
String a = "apple", b = "banana";
System.out.println(a.compareTo(b) < 0); // true (apple TEHI)
System.out.println(a.compareTo("apple")); // 0 (FH5%)

5.2 tESHEEAFE
Jil + MR (PhBE concatenation) . FIARERAN . charAt (1) ViIAEANTA .

public class Main {
public static void main(Stringl] args) {
String word = '"banana";
int count = 0;
for (int i = 0; i < word.length(); i++) {
if (word.charAt(i) == 'a') count++;

11



}
System.out.println(count); // 3

}

16 96 20 B A B K 47 BB Bf,StringBuilder [R5 £: Je & B append, & )51 H —K
.toString(),

public class Main {
public static void main(String[] args) {
StringBuilder sb = new StringBuilder();
for (int i = 1; i <= 5; i++) {
sb.append (i) .append (" ");

}
System.out.println(sb.toString() .trim()); // 123 45

HERER

° 5??§EEZ<EI§Es.toUpperCase()52[1744\%ﬁ§zg?5g’ggﬂgggﬂgz?jiﬂéo
o JUFFFH s.charAt(1); KESE s.length O (H¥E, 7 O).
o TERPEFRHEH += PFFAFFAR1E; B StringBuilder.

12



6 F4

6.1 —4ERA

A (array) PRAFIEERCR . [A—JUAYE. M 0 THIRET], M . length HUFFK/N.
public class Main {

public static void main(String[] args) {
int[] scores = {88, 71, 95};

System.out.println(scores[0]); // 88
System.out.println(scores.length); // 3
scores[1] = 100;
System.out.println(scores[1]); // 100
}
}
int n = 7; int[] a = {88, 71, 95};
7 o |—| 8 | 71 | 95 [ 2lenot
n a (a reference) (o] [1] [2]

the array object

a primitive holds
its value directly

BT HHAE; WA A RAT I R AR A R 15

6.2 FARRK

FIEER DI, Ko RAE . B, T8, Bl AT A4k (search). 3§51 for(enhanced for,
R for-each) ZANEEHUEEME.

public class Main {
public static void main(String[] args) {

int[] a = {3, 9, 2, 7};

int max = a[0], total = 0;

for (int x : a) {
if (x > max) max = X;
total += x;

}

System.out.println(max + " " + total); // 9 21

13



6.3 “#EE4
UL (2-D array) 2 HATRIBIALI RS (grid):grid[row] [coll.

public class Main {
public static void main(String[] args) {
int[J[1 grid = {{1, 2, 3}, {4, 5, 6}};
System.out.println(grid[1][2]); // 6
for (int[] row : grid) {
for (int v : row) System.out.print(v + " ");

}
System.out.println() ; // 123456

}

HRER

o FAHMIK/NE a. length(Niy g, A O), M HAZES [ E .
o HVETHr/E 0 3| a.length - 1;ala.length]l &l ArrayIndexOutOfBoundsEx-
ception,

o BrEY int [5] KW O, MARZEM .

14



7 ArrayList

7.1 ArrayList Bl

ArrayList j@—H[AE K/ (vesizable) %1 R——ARE MM R TR B < H 33
R/ BAFHATER, FroAZ 228 (wrapper) 8, fi40 Integer(ABEM int).
<Integer> Xy iz (generic) 288, # ik add(x). .get(i). .set(i, x).
.size(). .remove(i),

import java.util.ArrayList;

public class Main {
public static void main(String[] args) {

ArrayList<Integer> nums = new ArrayList<Integer>();
nums.add (10) ;
nums .add (20) ;
nums . add (30) ;
System.out.println(nums.size()); // 3
System.out.println(nums.get(1)); // 20
nums.set (0, 99);
System.out.println(nums); // [99, 20, 30]

7.2 ArrayList ﬁ%ﬁﬂﬂﬂ%ﬁéﬁ

.remove (i) &HLJSHEH WA NTCR MR D) (shift) —f7. WERAR—iik i ¥
b, Bl T —AonER . RO BIEEIEIR, SRS AL 1 K.

import java.util.ArrayList;

public class Main {
public static void main(String[] args) {
ArraylList<Integer> nums = new ArrayList<Integer>();
for (int n : new int[1{4, 7, 4, 9, 4}) nums.add(n);
/1 MERFTE R 4 BIETEES, AR A B ITR.

for (int i = nums.size() - 1; i >= 0; i--) {

if (nums.get(i) == 4) nums.remove(i);
}
System.out.println(nums); // [7, 9]

}

HIRHER

o ArrayList [ .size(). .get(i). .add(...) ANREHAR 1.

o AT ARIER T BHHER TR 2R T —4 (remove bug). B2 335k ), B2 &%
(AT

o PRGN RIMAEREASETY: ] ArrayList<Integer> Java 2 H [l int 244,

15



8 HmERX
8.1 FEB. WEHEEHE

% (class) EXRINEE . BERFEB (field) fAEEd, 13E % (constructor) HJiHfl—
AFATE, F¥E (method) 2B REMAYENE. this.name F/R” XAXT4H) name”., H

new QX4

public class Main {
public static void main(String[] args) {
Dog d = new Dog("Rex", 3);
System.out.println(d.describe()); // Rex is 3 years old
d.haveBirthday () ;
System.out.println(d.describe()); // Rex is 4 years old

}

class Dog {
private String name;
private int age;

public Dog(String name, int age) { // Mk
this.name = name;
this.age = age;

}

public String describe() {
return name + " is " + age + " years old";

}

public void haveBirthday() {
age++;
}
}

static BB THRAL, MAJETHAXNR. #BETEMNLL LB —3alR

Math.max; B TEBH A X gL =

public class Main {
public static void main(String[] args) {
System.out.println(Counter.made()); // O
new Counter();
new Counter();
System.out.println(Counter.made()); // 2

}

class Counter {
private static int count = 0; // #iiA Counter Xf%iLtz

16



public Counter() { count++; }

public static int made() { // FHZE% 8 : Counter .made ()
return count;

¥

8.2 HI%

B¢ (encapsulation) S EHEHR RUBAE T A G0 . FEFBAREA private, XA
WA REELIAE AN ]; FHROE D5 MT5E (accessor, Bl getter) SR, PAK—fE
LB eIk, Tk ASFP R — X ORI A B S B AU IE o

public class Main {
public static void main(String[] args) {
Account a = new Account(100);
a.deposit(50);
a.deposit (-999); /! BESFIRAE A
System.out.println(a.getBalance()); // 150

}

class Account {
private int balance; YV SPINEY

public Account(int start) {
balance = start;

}

public void deposit(int amount) {
if (amount > 0) balance += amount; // SFPEAHR R S %%

}

public int getBalance() { // VMY (getter)
return balance;

}

}
AR

o WIEHESEEL, M HEARRBIZEE (I void HRAH).
« JHl this.field X737 BofE A ISEL.
o IBFEHXN private, T getter/setter JyVETTIA) ().,

17



9 PRELF
9.1 k&

k7 (inheritance) ik+28 (subclass) & 43S (superclass). 5 class Cat extends
Animal.Cat 3% 3K45 1 Animal B FEAITT L. ] super(...) WM SCRIIETT

public class Main {
public static void main(String[] args) {
Cat ¢ = new Cat("Milo");
c.eat(); // Milo is eating (A Animal ZF7KfjR)
c.speak(); // Meow (Cat HOWIHE)

}

class Animal {
protected String name;
public Animal (String name) { this.name = name; }
public void eat() { System.out.println(name + " is eating"); }

}

class Cat extends Animal {
public Cat(String name) { super(name); } // VEM Animal [T VE
public void speak() { System.out.println("Meow"); }

Animal
name
eat()
extendi////////,/’::" "::\\\\\\\\\\\fxtends
Cat Dog
speak() // Meow speak() // Woof

Cat and Dog inherit name and eat(), and add their own speak()

Cat #1 Dog #f extends Animal: YK BRI, BN EEHOKHE

9.2 2735 toString

TRATPLES (override) —AJ5 3K, WAL A . £ 3 (polymorphism) J2&
i —~> Shape A& ] DASF A AEAT 1 I Java S AEIZFT I EFE LAY toString.
System.out.println(obj) £ HNJHH obj.toString().

18



public class Main {
public static void main(String[] args) {
Shape[] shapes = { new Circle(2), new Square(3) };
for (Shape s : shapes) {

System.out.println(s); // % BIEHECH toString
}

class Shape {

public String toString() { return "a shape"; }
}

class Circle extends Shape {
private int r;
public Circle(int r) { this.r = r; }
public String toString() { return "Circle r=" + r; } // EBEE

class Square extends Shape {
private int side;
public Square(int side) { this.side = side; }

public String toString() { return "Square side=" + side; } // ®H
}

HRHR

o WE RN WG L e0verride, 1E4RIEARHF VRIINES -
o super(...) AR TRMIE T ERF—1T.
o TRMGRALINNG, (HIIT KA HAL -

19



10 #H
10.1 #IH

#IH (recursion) & —MAM HCOW A BNEIEERTEZE— IS IE (base case, Hf
fifisE k), AR — A FHEFEE R ITWA] (recursive call). S BHEN B E WK AL,

I AR I HH AR ISt o
the call stack
factorial(l) -> 1 (base case)
© factorial(2) -> 2 * 1 = 2 §
E g
factorial(3) -> 3 * 2 =6 v

factorial(3) WIRI IR BEASVR N A5 45 T 2R 0], PSR SRR o]

public class Main {
public static void main(String[] args) {
System.out.println(factorial(5)); // 120

}
public static int factorial(int n) {
if (n <= 1) return 1; // RS E
return n * factorial(n - 1); // VT n * (n-1)!

}

¥R B — P :factorial(5) 45fF factorial(4), J5& N % Ff factorial(3) -

factorial(1) J&il 1. AFEHEFAZMAEN A + 2 + 6 4 24 - 120,
SRRV REE I T4 e U R — A

public class Main {
public static void main(String[] args) {
System.out.println(reverse("PYTHON")); // NOHTYP

3

static String reverse(String s) {
if (s.length() <= 1) return s; /1 BT

20
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return reverse(s.substring(l)) + s.charAt(0);

}
FFHHERF (merge sort) & AP il LA IHHE Y HEAL i, 43531

EEIHHEY, AL

PIAA PG (merge). Bl O(n log n)——FE KA LT Om?) MHEY

import java.util.Arrays;

public class Main {
public static void main(String[] args) {
int[] a = {5, 2, 9, 1, 7, 3};
mergeSort(a, 0, a.length - 1);

System.out.println(Arrays.toString(a)); // [1, 2, 3, 5, 7, 9]

}
static void mergeSort(int[] a, int lo, int hi) {
if (lo >= hi) return; [/ BEREE: JRE—1InR
int mid = (o + hi) / 2;
mergeSort(a, lo, mid); /! HEF A
mergeSort(a, mid + 1, hi); /! HEF A
merge(a, lo, mid, hi); // I

}

static void merge(int[] a, int lo, int mid, int hi) {
int[] tmp = new int[hi - lo + 1];
int 1 = lo, j =mid + 1, k = O;
while (i <= mid && j <= hi) {
if (alil <= aljl) tmpl[k++]
else tmp [k++]

ali++];
alj++];

}

while (i <= mid) tmplk++] = ali++];

while (j <= hi) tmpl[k++] = al[j++];

for (k = 0; k < tmp.length; k++) allo + k] = tmp[k];

}

IR

o WIHAMIA FUERTE, &<l StackOverflowError

o BRIV FER B SRR R E T

o FEBEE— /I, KA IR B EX AT o

o HIHEF BEIETER 2 G IFI—24; i R s v 8.

21



11 EREHF
11.1 &BEERSHER

LA (linear search) B MG AR ILR

IHEMTECAHARE N . &4k (binary

search) Y1532, HFE—NEHF (sorted) A EEFTEME, AFE P EH—

Fo PIEHELRIEIRG], HARNRE -1,

public class Main {
public static void main(String[] args) {
int[] a = {2, 5, 8, 12, 16, 23};
System.out.println(linear(a, 12));
System.out.println(binary(a, 12));

/1 BHEF, FrPA AT
// 3
// 3

/7 -1 CGRIRED

System.out.println(binary(a, 9));
}

static int linear(int[] a, int target) {
for (int i = 0; i < a.length; i++)
if (ali] == target) return ij;

return -1;

3

static int binary(int[] a, int target) {
int lo 0, hi a.length - 1;
while (lo <= hi) {
int mid = (lo + hi) / 2;

if (almid] == target) return mid;
else if (a[mid] < target) lo = mid + 1;
else hi = mid - 1;
}
return -1;
}
}
binary search for 16 (the array must be sorted)
step 1 2 5 8 12 | 16 | 23 | 38 | mid = 12 < 16 -> search the right half
step 2 16 | 23 | 38 | mid =23 > 16 -> search the left half
step 3 16 mid = 16 -> found at index 4
(01 (i1 [21 [31 [4] [5]1 [6]

T ERE - EEEECE, EHERRERERSE O(log n)

22



11.2 EEHFSEASF

PEPEHE (selection sort) S 4% H 8 H i/ DEHRAS, R B8 E B . W AHF
(insertion sort) HUHAEAME, W BRI EHEF 9 E T BN E.

import java.util.Arrays;

public class Main {
public static void main(String[] args) {
int[] a = {5, 2, 9, 1, 7};
for (int i = 0; i < a.length - 1; i++) {
int min = i;
for (int j =i + 1; j < a.length; j++)
if (alj] < almin]) min = j;
int t = almin]; almin] = alil; alil = t; // ZZ#E|(]
}
System.out.println(Arrays.toString(a)); // [1, 2, 5, 7, 9]

import java.util.Arrays;

public class Main {
public static void main(String[] args) {
int[] a = {5, 2, 9, 1, 7};
for (int i = 1; i < a.length; i++) {
int key = alil, j =1 - 1;
while (j >= 0 && aljl > key) {  // B KMHEINAE
alj + 1] = aljl;

==t
}
alj + 11 = key; // 18 key JHEAEA(L
}
System.out.println(Arrays.toString(a)); // [1, 2, 5, 7, 9]
}
}
SR B L
RS I [E]
kAt O(n)
oAk O(log n), {XFRE HEFF£4
e / A O(?)
FHHER (W38 10)  O(n log n)
HWRHER

o AN BHFR AR
o AMAIRZ O(n); ZrAEkiE O(log n), (HESEHHEY
o AR AE A O(n?)—di, (AREdE AR 1.

23



12 X5 FRQ
12.1 JJ Scanner &5 3

Scanner —{REE—47 SCA . SEEUE S B} E new Scanner (new File("scores.txt"))
X AT —A String, XFRBITERATHF# gz, M .split (" ") 479
41 (split) BUJLER4y, ] Integer.parseInt(...) M AWM (parse) HEF .

import java.util.Scanner;

public class Main {
public static void main(String[] args) {
// BESL{4: Scanner in = new Scanner(new File("scores.txt"));
String data = "Alice 80\nBob 95\nCara 72";
Scanner in = new Scanner(data);
int total = 0, count = O;
while (in.hasNextLine()) {
String line = in.nextLine();

String[] parts = line.split(" "); /] R
total += Integer.parseInt(parts([1]);
count++;
}
System.out.println("average = " + (total / count)); // average =
-~ 82
}
}

12.2 AP FRQ &%l
AP CS A A VUE H HAEZ (free-response) @1, FHEHSA [ & B IE

o 1 BT S R4 ENILT Y (BFR. if. String/Math.

o 5 2 B RIBOE RIEHIAT AR (TR M. ).

. %53 B— P / ArrayList: AbSHER4Le] ArrayList(ZE4k. T1RC. HIHES
%).

o B 4 BB SRR R R

BIIR LR SR, PRI S R, IR IR A

public class Main {
public static void main(String[] args) {
/7 1 BN HRTESEI R, RIEEZ .
System.out.println(countEven(new int[]{4, 7, 10, 3, 6})); // 3
}

/xx R[] arr A ZONER.  */

public static int countEven(int[] arr) {
int count = 0;
for (int x : arr)
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if (x % 2 == 0) count++;
return count;

}
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