1 n1OIN

3’on 727N

JVM
(Strings) nitnnn oy nTIAy

D'IVNIS NNAYN
(Methods) nimimn oy T namnd



NIX7 NOTN - NIN'ON 7Y

Java source files
(java)

U ‘07191 DY7v W DIV

FoH
N'DINN NIN'O A =

1TNN] D'YNNYN DX NT 2A7v)
L‘? Java wap 1mn7 12 (7"oniyp)

Jee (N11>NNY 0'RMPN VLORL 'NaP)
wIonn 1w 1Imyny .class vap
.(AV9VIR)

}

Java bytecode files
(.class/ jar)

iconst_0
iaload
istore_1
jsr19
iload_1

L‘:
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‘0'T191 DY7v W NDIve

N'DINN NN AW =

Y9N D'UNNYN X N7 A7vAa

N . class-n 'yap nX ynn7 'm
Intel x86 JWh * N ARM JWh v -I]-]xlw

Bytecode Bytecode
vearifier varifier

ranson YIN? 210! class yalp mix Java-a

Java bytecode files
{.classf jar)

uuuuuuu
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{garbage | Interpreter / JrE| | (garbage | interqpeter s
collection) | JIT compiler collection} | JIT com I-] IJ” D " |7 D N n I] |'U n IJIJOJ
-.Java APls i Java APls . Wj Dn

FC Operating system MWlobile Operating system
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1'7nn7 wnm (Java Development Kit) JDK-n
NIN'ON

79Ny
w1 (Jave Runtime Environment) JRE-n
NI"DIN NX¥IN7

(Java Virtual Machine) JVM
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Java Virtual Machine

NN XN "N aon' X JVM-n
Java

NI"DIN [IYO7 NYTI' =
D'2VVIN D'¥APN 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
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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 _ :NAIYN
private static woid inc(int x) { 3
X+t 3
?2?7nnY
I




By value, By reference

by value n"auon1d n1ayn

AWK 17V Q011 PNIY N1 L,ZNYIN AYYNT7 10N190
DTINNY nYhen

by value navim n'nwn

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

72700 OX ,7"'na word non NN'7Y 1nfaInaN
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PN

NoSv1 DTpNn NiodnJava
21X 7N NV'oN1IIR



?ON2N N'DONN VO NN AN

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));

¥
= private static void inc(int[] arr) { NIYUN
tor(int 1 =8; i<arr.length; i++) f; 2,3]
arr[1]++; 2,3 4]
??70n%

¥
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By value
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NIV DAL 17NN 09N DAY YD .heap
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TXY '2'Y 7D 71T 7212 7w DA 1N intamax
YN TN 78K DA XYY ,)NonNa NIV TNN
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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%

1




By value

NAINDN ,NNI9N OI19'VN NINYWN DAY TWRD
by value npnyin nnxy

INYUM7 NN7UY N1 21T 72120 NnAIT? 1T

JAINDN NN 7NN XINLL,PIT 2212 JNon 7w namd
?7D2 NPNN1 NAIMDN N7¥X ONN
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.0'IN 7w q¥1 0'7'9N0 D'UPMAIN [N NITANN

String s = “Hello”; ndex ol 112131 4

character | H e 1 1 ¢)

.char a10n XIin NTINNN2 VINYX D

.0 XIn IUXIN NN 7Y OPTI'RN

length() n'¥jpaon v atnm nrnnnn NIX

+ I0N9INN 'Y NWYI NITNNN VY
Strings2=s+"World”"+5 // "Hello World5”



NXINYN - NITINMNN

(DY |0 XN PITA?) DITNNN 'MW NHYNT7 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

X711 equals() n"¥7192 wnwn? U 221N N'NAN NITNN 'NY DHYAY? 1D

U7""AIX INIXRQ N2ITN DX P2TIAY == 110719IX2
15



Ni7' T2 NI'X7119 — NITNNN

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

16




N'YIN'Y Ni'kXA19 — nirinnn

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' X71 AaYUTh ATNNN TN TR DTN TIAYY ni'x2ion v uyimn

Strings are ) n'¥j19n AR A"YY NNIENA ATANNA Y DT RY

17
Jl(immutable in Java




D'P?7N7 71X'O — NITINNN

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”}

18




D50nI NITNnNN NOSTn

int a=1805;

double d=123.456789;

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

System.out.format ("d=%.2f%n",d); //'d=123.46"
System.out.format ("d=%20.10f%n",d); //"d= 123.4567890000"

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

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

19
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nsSwa 0TpPNN nidnJava
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N1TAN - Span

-N NIX 1'T21 INW9D W1 0NI%0N 7w vn NNl
Y |2 (7712) DaRN 1950nd 1N W span
VN2 Wn 7Y DMIX'En 0'voIimn

NINNAIT
4 xinspan n—17wni [1,2,1,1,3] 7ovnn
/ X1 spann—-117wni [1,4,2,1,1,4,1,4] 7hvnn
1 X1 spann-27wni [1,4,2,1,1,4,1,4] 7nvnn
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Max Span

75 19 7V “romin span n n'n Max-Span
D'I0N YN DIYN

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

NINNAIT
4 xIn maxSpan-n —-[1,2,1,1,3] 72vnn
/ x1n maxSpan-n - [1,4,2,1,1,4,1,4] 7hvnn
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MaxSpan bwa wTn VR'IND NND)
17 |INN97 NP'TA N'IDN 2IND7 7'NN)
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Ni7' T2 N'IDN

NIP'TAN NIAY YT NP7NN 3 TA)

l.ac.tau.cs.swl.maxspan.tests.TestMaxSpan
(package) n7}an - lUxIN P7NN
http://en.wikipedia.org/wiki/Java package =
71727 NXNIY DN DX AN DY)
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Ni7' T2 N'IDN

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!");

¥

25
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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 ( ; jJ >=1i; j--) |
if (array[i] == arrayl[j]) {

break;

}

int span = j - i + 1;
if (max < span) ({ J:L J:L J:L

max = span;

}
break!

return max; 26
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"N2121" NIXa NYZAI9N N2 CIT
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TV 7D 7y a7 nxm
Ta%72 NNX nyo
(mi'2ryr)

public static int maxSpan(int[] nums
int max = 0;
for (int value: values(nums)) {
max = Math.max(max, span(value, nums)) ;

}

return max;

28
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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 i = 0; i < nums.length; i++) {

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

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

return Arrays.copyOf(values, nextIndex) ; 29



ARYNI

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] == value) {
index = i;

break;

}

return index; 30
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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 value) {
for (int 1 = 0; i < tempLength; i++) ({
if (temp[i] == wvalue) {

return true;

}

return false;

31



"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][])

..} 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 VR LT
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 arrgg(

N =

We also need to

contains (int][],

boolean

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

adjust the output
array size... 32
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