1 n1OIN
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Java source files
[ java)

(0779nI7) YTNNA D'YNNWN

" '¥ay7) .Java '¥apg 1mn? 1
(N11>NN7 D'RMPN VOV
1Y 1TV .class 'xap?
.(AVIBVI'X) wIBNN

N'DINN DX A7

classFoo |

L‘:

_I
javac

Java bytecode file
(.classs jar)

LI NN YNN7 "D w1901 D'YNNYN
fri — ) .11N¥'w class-n ¥ap
iload_1 ) Intel x86 Jum Y ) YR
e i | 712 class yalp mix Java-a
|| i !
s | e | s | el | Gooe | e | D12 DX MY N0 YN
~ U1on NI
] Java APls . i Jav.a APls I

)

———
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31'7nn7 wnm (Java Development Kit) JDK-n
NIN'ON

N7''onIp
JRE

w1 (Jave Runtime Environment) JRE-n
NI"DIN NX¥IN7

(Java Virtual Machine) JVM
NI'0ITIVON NIMDON



Java Virtual Machine

NN XN "N aon' X JVM-n
Java

NI"DIN [IYO7 NYTI' =
D'2VVIN D'¥AZN NI'PN DX XTH? DY T =
(Interpreter) wnonn NX n7'on =

HotSpot JVM: Architecture

Class Files Class Loader Subsystem ‘
Method Heap Java Program Native
Area Threads Counter Internal
Registers Threads
Runtime Data Areas

Native Native
Execution JT Garbage Method  «——\jethod
Engine Compiler ~ Collector Interface Libraries

NoSY1 DTN NiodnJava
21X 7N NV'ONIIR
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public class Main {

public static void main(String[] args) 1
int x = 3;
System.out.println(x);
inc(x);
System.out.println(x);

¥
_ _ o _ :NIYN
private static woid inc(int x) { 3
X+t 3
??7nnY
I
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public class Main { :n:'3lwn
public static woid main(String[] args) {
int x = 3; 3
System.out.println{x);
rolshary ?7?70n%
System.out.println{x);
¥
private static wvoid inc(int x) {
X4+
¥
. Stack Heap
INC X } 4
1
main X 2
args




By value, By reference

by value n"auon1 n1ayn

WX 17V Q011 PNIY X1 L,ZNYIN AYYN7 10N190
DTINNY nYhen

by value navim n'nwn

N7 NTINNN 71N '2A'0'M"MO OI9'VN VN '"N'Y
NTINNY YINN nXRY!

7200 OX ,7''na word non NN'7Y tnfImaN
yowin X7 'Nd1N NIvn LI7¢ PNIvn NN Mwn
PN

NoSY1 DTN NiodnJava
21X 7N NV'ONIIR
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public class Main {

public static wvoid main(String[] args) {
int [] arr = {1,2,3};
System.out.println{Arrays.toString(arr));
inc{arr);
System.out.println{Arrays.toString(arr));

¥
o) private static wvoid inc(int[] arr) { :NIYN
tor(int 1 =8; i<arr.length; i++) f; 2,3]
arr[1]+4; 2.3 4]
?2?70nY

¥

LI e - S R U R e L B L B R L - S L ¥ R o B VI = | B P ) B

-I.-'..I
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public class Main {

public static void main(5tring[] args) {
int [] arr = {1,2,3};

System.out.println{arrays. teString(arr)); R 11U))
inc(arr); [1 2 3]
System.out.println(arrays. teString(arr)); =
} [2,3,4]
??70nY
private static woid inc(int[] arr) {

for(int i =8; i<arr.length; i++)
arr[i]++;

Stack Heap

iInc arr Add:}SO \
|

main arr | Add:150
args

vy

[1,2,3]




By value

72X ,by value pniy "2y |1y 0'uP"AIN 111y

-1 NX¥NIY LP'AIXT? 0119 7W NIV AT DYON

NIV DAL 17NN 09N DAY YD .heap

LOP"AIND ININT? D'Y'AXYN

NTINN? YINN DA YY1 ATINNAN JIN2 Y0N19N 'Y
XY '2'Y 7D 71T 7212 7w AN 1N Gt

JIWN TN 7¥NX DA XM , JA0N NYIY TNKX

NoSY1 DTN NiodnJava
21X 7N NV'ONIIR
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5 public class Main {

L L I v T I R (R Sy WV I L I Sy T Y o L [y

_I.-'..I

public static wvoid main(String[] args) {
int [] arr = {1,2,3};
System.out.println{Arrays.toString(arr));
change(arr);
System.out.println{Arrays.teString(arr));

¥
private static void change(int[] arr) {
arr = new int [4]; :nlvn
[1.2,3]
I [1,2,3]
??70n%

12
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public class Main {

public static woid main(String[] args) {
int [] arr = {1,2,3};

System.owt.println{Arrays.toString(arr));

change{arr);

System.owt.println{Arrays.toString(arr));

¥

private static void change(int[] arr) {
arr = new int [4];

¥

change

main

Stack

MIYN

[1,2,3]

[1,2,3]
?2?0n%

arr

arr
args

Add: EBO
|

Add:150

Heap
[0, O, O, O]
S
> [1,2,3]

13



By value

NAININ ,NNI9N 0I19'VN NINYWN DAY TWNRD
by value npnyin nnxy

INYM7 NN7UY N1 21T 22120 NNAIT? 11T

JAINDN NN 7NN KXINLL,PIT 2212 )Non 7¢ Namd
?°7D2 NpPNN) N2AIMDN N7¥X OXN

14
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01N 7w q¥1 0'7'9N00 D'UPMAIN [N NITANN

String s = “Hello”; ndex ol 11213] 4

character | H e 1 1 @)

.char aion Xin nTNNN2 VINTR 7D

.0 XIN IUXIN NN 7W OPTI'RN

length() n'xpaon "'y Aatnm nrnnnn IX

+ I0N9INN 'Y NWYI NITNNN YWY

Strings2=s+“World”+5 // "Hello World5”
Strings3=6+5+“World” //“11World”



NAXINYN - NITIMNN

(DY |0 XN PITA?) DITNNN 'MW NHYAT7 DX N1
public static void main(String[] args) {
String s1 = new String("hello");
String s2 = new String("hello");

System.out.printin(sl.equals(s2)); true
System.out.printin(sl == s2); -
}

?0n% ?7q0n% 09T Nn

17
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public static void main(String[] args) {
String s1 = new String("hello™);
String s2 = new String("hello™);

System.out.printin(sl.equals(s2)); true
System.out.printin(sl == s2); false
}
Stack Heap
“hello”
s2 —
si — | “hello”

main
args

18
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Method Description

equals (str) whether two strings contain the same
characters

equalsIgnoreCase (Str) | whether two strings contain the same
characters, ignoring upper vs. lower case

startsWith (str) whether one contains other's characters
at start

endsWith (str) whether one contains other's characters
at end

contains (str) whether the given string is found within

this one

19
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Method name

Description

indexOf (str)

index where the start of the given
string appears in this string (-1 if
not found)

substring (indexl, index2)
or
substring (indexl)

the characters in this string from
index1 (inclusive) to index2
(exclusive);

if index2 is omitted, grabs till end
of string

toLowerCase ()

a new string with all lowercase
letters

toUpperCase ()

a new string with all uppercase
letters

yxa' X271 AaUTh ATNNN TN TR DTN TIAYY ni'y;ion v uyimmn

Strings are ) n'¥j19n AR "YYW NNENA ATANNA Y DTRY

20
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public static void main(String[] args) {
String s1 = new String("hello");
String s2 = sl.toLowerCase();

Strings in Java are immutable
Stack Heap
—| “hello”
s2
sl - | “Hello”
main
args
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public static void main(String[] args) {
String s1 ="hello";
String s2 = "hello";
System.out.printin(sl.equals(s2));  tue

System.out.println(sl == s2); true
} Stack Heap
S2 —
1 [String Pool

Sl \~> “h LH]

- ello
main
args




D'P?7N7 71¥'D — NITNNN

Method name

Description

split (DelimiterString)

Splits the string into tokens using
the given delimiter string.

Returns an array of Strings.

String str= “Another useful example";

String[] tokens =

str.split (™ ”);

//tokens = {“Another”,b”useful”,”example”}

23




D50nNI NITMnNN NOSTn

int a=1805;

double b=123.456789;

System.out.println ("a="+ a); //"a=1805%
System.out.format ("a=%d\n",a); //"a=1805"

System.out.format ("b=%.2f%n",d); //'b=123.46"
System.out.format ("b=%_20.10f%n",d); // b= 123.4567890000"

%n - platform-specific line separator
%d — decimanl
%f — float

http://docs.oracle.com/javase/tutorial/java/data/numberformat.html

24
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N1TAN - Span

-N NN T2 INW9D I DM50Nn W yn N1l
Y |2 (7712) DaRN 190nd 1N W span
VN2 Wn 7Y DMIX'En 0'voIimn

NINNAIT
4 xin span n—17wni [1,2,1,1,3] 7ovnn
/ X1 spann—117wni [1,4,2,1,1,4,1,4] 7hvnn
1 X spann-27wni [1,4,2,1,1,4,1,4] 7nvnn

26



Max Span

7> 19 7Y "ropnn span n n'n' Max-Span
D'I0N YN 0N

D'I90N 7¥ VN [N1'NAY N'Y71I9 WUNnn? nxM)
17¢ Max-Span n NX Y'TNN D'

NINNAIT
4 XxIn maxSpan-n —-[1,2,1,1,3] 72vnn
/ xIn maxSpan-n - [1,4,2,1,1,4,1,4] 7hvnn

27
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MaxSpan nwa wTh UR'NS NNO)
N7 |INN97 NPT N'IDN AIND? 7'M

28
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Ni7' T2 N'IDN

NIP'TAN Y AYTN NP7NNn 1T

l.ac.tau.cs.swl.maxspan.tests.TestMaxSpan
(package) n7}an - lUxIN P7NN
http://en.wikipedia.org/wiki/Java package =
71727 NXNIY DN NIX AN DY)

29
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public static void main(S5tring[] args) {

int [] array = new int[]{1, 2, 1, 1, 3};
tester(array,4);

array = new int[]{1, 4, 2, 1, 1, 4, 1, 4};
tester(array,7);

h
private static void tester(int[] array, int result) {
int maxSpan;

max5pan = MaxSpan.maxSpan{array);
if (maxSpan != result) {

System.out.println{Arrays.toString(array) + " expected: "+result+", result: "+ maxSpan);
} else {

System.out.println{Arrays.toString(array) + " correct!");

¥

30
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public static int maxSpan(int[] array) ({
int max = 0;
for (int 1 = 0; i < array.length; i++) {
int j = array.length - 1;
for ( ; j >=1i; j--) |
if (array[i] == array[j]) ({

break;

}
int span = j - i + 1;
if (max < span) {

max = span;

}

return max;

31



(?) Tipn anTwI Refactor ,np' 12

NTAY NP'TAN NDNY 21T2)
"N1121" AN DNIX NYYZAI9N NIX AIND) INI

"N2121" NIXa NYZAIDN DA T
N7y »

Top-down |INNS ,NIM7ITIN =

TIPn N1an =

D"T'NY D'I'YU7 NNWON =
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TV 7D 7y a7 nxn
7272 NNX DYO
(mi'2ryr)

public static int maxSpan(int[] nums

int max = 0;

for (int wvalue:

>
max = Math.max(max, span(value, nums)) ;
}

return max;

33
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private static int span(int value, int[] nums) {

return) lastIndexOf (value, nums) |- firstIndexOf(value, nums) + 1;

private static int[] wvalues (int[] nums) {

int[] values = new int[nums.length];

int nextIndex = 0;
for (int 1 = 0; i < nums.length; i++) {

if (!'contains(values, nextlIndex, nums[i])) {

add(values, nextIndex++, nums[i]) ;

return Arrays.copyOf (values, nextIndex) ; 34
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private static int lastIndexOf (int wvalue, int[] nums) {
for (int i = nums.length - 1; i >=0; i--) {
if (nums[i] == wvalue) {

return 1i;

}

// should never get here

return -1;

}

private static int firstIndexOf (int wvalue, int[] nums) {
int index = -1;
for (int 1 = 0; i1 < nums.length; i++) {
if (nums[i] == wvalue) {
index = i;

break;

}

return index; 35
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private static void add(int[] wvalues, int position, int value) {

values[position] = value;

private static boolean contains (int[] temp, int tempLength, int wvalue) {
for (int 1 = 0; i < tempLength; i++) ({
if (temp[i] == wvalue) {

return true;

}

return false;

36



"top-down" |11on

int mangiiiiEELlLLrL§

For each value in the

array

\ 4

Compute its span in Return the largest
the array span found
v

int[] wvalues(int[])

ok int span(int, int[]) {..}

— o

— y

Create an For every Find the first Find the last Span =
empty element in occurrence of occurrence of last - first +1
output the input R T T EE
array array X N\

int firstIndexOf int lastIndexOf
If the output array does (int, int[]){..} (int, int[]){..}

not already contain the K
current valye; add it to @/

the output arrgy

N =

We also need to

contains (int][],

boolean

void add(int[],
int, int){..}

adjust the output
array size... 37
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-0 N"YA7 NINNN9N Y "2 p'vn 7Tann Nn
?maxSpan

XIN NP YN N QX 7Y ;w0 [NN'ON VI
9Ty
top-down nI'n7 n>Mx NdN 7V ATIAVA T
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