1 n1OIN

3'on 720N
(Strings) nitnnn oy nTIAY

(Methods) niminn
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NIX7 NOTN - NIN'SN 7Y

Java source files
{ java)

class Food ] :DIT-]DJ DI3.I7W ']W D]W'

N'DINN NIN'O A7 =

1TNN] D'UNNWN X 0T A7w2
— Java wap a1mn7 1o (\7vonip)

(N1>NN7 0'R"7N LORL '¥aR)
Y9N Iy ITviw .class 'vap?
.("V9VI'N)

Java bytecode files
(.class/ jar)

iconst_0
isload
istore_1
jsr14
iload_1

L‘:

nsSwa DTPZNN ninonJava
22N 7N NU'oNaIIN



NIX7 NOTN - NIN'SN 7Y

‘D' T19)1 0'A7YW v DIV

N'DINN NN AW =

vIoNnd D'UNNWN X N7 A7vA

N . class-n 'xap nx ynn7 'm
Intel x86 JWh v N ARM WM v .I]jxlw

Java bytecode files
{ .classf jar)

nnnnnnn

Bytecode Bytecode
Memory varifier Memory verifier
YIN? 210! class yalz mix Java-a
{garbage | Interpreter/ JrE| | lgarbage | interggeter/

collection

JIT compiler collection) | JIT com I'\IJ” DIII7 DN nlllw DIJIJOJ
YU1on

—
Java APls Java APls

PC Operating system Waobile Operating system

nsSwa DTPZNN ninonJava
22N 7N NU'oNaIIN
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31'7nn? wam (Java Development Kit) JDK-n
NIN'ON

70Ny

w1T1 (Jave Runtime Environment) JRE-n
NI"IDIN NXIN°

(Java Virtual Machine) JVM
NI'VITIVON NIMS0N



Java Virtual Machine

NN XN "N pn' X JVM-n
Java

NI'DIN [IYO7 NYTI* =
DIYVIN D'¥APZN NI'PN DX XTH? YT =

_ (Interpreter) wnonn NX n7On =
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

nsSwvwa DT7Nnn ninonJava
22N 7N NU'oNaIIN
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public class Main {

public static void main(5tring[] args) 1{
int x = 3;
System.out.println(x);
inc(x);
System.out.println(x);

¥

private static woid inc(int x) {
X++;

NAIYN
3
3
??70nY




By value, By reference

:by value p"aun1® N1ayn
AWK 17V Q0N PNIY X1 ,ZNYIN AYYN7 10N19n

NTINNT N7v)
by value n"ayin 0"a'v'n"5 D'INWN

YINN DX X7 NTINNAN N2 70N15N 'N'Y
NTINNY

72700 0OX ,7'na word non NNV tafamaN
yowin X7 'nd1n Pnivn L17¢ pnivn NX Niwn
)onN

NoS¥a DTpNN nNndnJava
22N 7N NU'oNaIIN



70NN N'DONN VO N AN

public class Main {

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

I
5 private static void inc(int[] arr) { :NIYN
for(int i =8; i<arr.length; i++) 1.2 3]
arr[i]++; [2:3:4]
??70n%

I
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By value, By reference

by reference n"avNI N1aYN

0N19D NNAVIN V' AINN 7¥ NAINDN

by reference n"avin D'V AIX
NTINN7 YINN DA "Y1 ATINNAN JIN2 10N195N 'Y

TXY 'I2'Y 7D 71T 7212 7w NAIMD 1N'Y7Y 7N
MWD TYN XN DA NN ,)Nond nYIy TNN

NoS¥a DTpNN nNndnJava
22N 7N NU'oNaIIN
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70NN N'DONN VO N AN

5 public class Main {

e LU I v T I R (R WV I I S T U T o I [y

_I.-'-.I

public static wvoid main(S5tring[] args) 1
int [] arr = {1,2,3};
System.out.println(Arrays.toString(arr));
change(arr);
System.out.println(Arrays.toString(arr));

¥
private static void change(int[] arr) {
arr = new int [4]; -nalvn
[1.2,3]
I [1,2,3]
?2?70nY

1




By reference

namon ,By reference ninwn nM'ayvn TWUXD
by value npnyin nnxy

INY™M? NN7YY N11_:71T 72120 NNAIT? 1ITh)

JAINDN NN 7NN XINLL,PIT 7212 Jn0n 7¢ NaImd
?702 NZNN1 NAINDN N7¥X OXN

12



(STRINGS) nitinnn



NN = NifMnNn

.D'IN 7Y q¥1 0'7'ONN D'ORMAIX [N NITINNN

String s = “Hello”; ndex ] 01112131 4

character | H e 1 1 @)

.char aion XIin NTNNN2 VIN7X 7D

.0 XIN IUXRIN NN 7Y OPTI'RN

length() n'xjaon v Aatnim nrnnnn IR

+ I0DINN 'V YWY NITNNN YWY
Strings2=s + “World”+5 //"Hello World5”



NXINYN - NITIMNN

(N1Y |0 DR PITA7) DITNNN '"MY NHIYNT7 ¥ N
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% 77q0n% 09711’ NN

X'71 equals() n"xj7a192 wnwn? ¥' 221N N2'NAn NITNNN 'MY DHYAY? "D

U;7""AIX INIRQ M2ITN DX ZTIAY == 11019IX2
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 cas

e

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'YiM'y ni'x A1 — 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 indexZ2
(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

y¥a' X71 AWTN NTANN TN TN DITRNN TIAYWY DIrYI90 Y9 vinmn

Strings are immutable ) nw¥79n X7 A'7YyW nMpna ATNNNN Y DY

17
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D'P7N7 71¥'9 — 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”,”useful”,”example”}

18




D50NI1 NITMhNN NOSTnN

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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NITINNA 'IXY YIN'Y 1IN N'10I1N 1Y

(METHODS) niminn

nowvwl DTN ninonJava
2N 7N NV'0NAIIN
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NTAN - Span

-0 NIX Q'TAY INY7D W1 090N 7Y vn NNl
Y 12 (7710) DMaXN 190Nd WN 7w span
VN2 YN 7Y DMiIx'En 0'voIinn

NINNAIT
4 xin spann—17wni [1,2,1,1,3] 7nvnn
/ N1 spann—17wni [1,4,2,1,1,4,1,4] Qvnn
1 XN spann—-27wni [1,4,2,1,1,4,1,4] 7Qwnn

21



Max Span

75 19 2V "'opnin span n n'nt Max-Span
D'I0N YN D0DYN

D'90N 7¥ VN [N1'NAY NY71I9 WUNn? nx)
17w Max-Span n NX Y'TNN D'V

NINNAIT
4 XIn maxSpan-n —-[1,2,1,1,3] 7wnn
/ x1n maxSpan-n - [1,4,2,1,1,4,1,4] 7qvnn

22



TIAV7? 7'NNa

MaxSpan nwa wTn VRP'IND NNO)
127 [INN97 NP'T2 N'DN AIND? 7'NN)

23
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Ni7' T N'ION

NIP'TAN 1Y NYTN NP7Nn 1)

l.ac.tau.cs.swl.maxspan.tests.TestMaxSpan
(package) n7'an - puxan P7nn
http://en.wikipedia.org/wiki/Java package =
21TA%7 N¥NIYW D"nn DX QN1 NYD

24
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Ni7' T N'ION

public static void main(String[] 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);

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

max5Span = 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



INNO7 I'WOVI

public static int maxSpan(int[] array) ({

int max = 0;

for (int i = 0; i < array.length; i++) {

int j = array.length - 1;

for ( ; j >= i; j--) {
if (array[i] == array[]j]) {
break;

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

max = span;

}

return max;

26



(?) Tipn anTwI Refactor ,np' 12

NTAY NP TAN N'DNY PITA)
"N1101" ANI* NOIX2 NY72190 NIX QIND) NI

"N2101" NIX2 NYZAIDN NAMD 1T
NIy =

Top-down NN ,NIM%ITIN =

TIPn N1an =

DTNV D"11'YU7 NNYON =

27



N'YURIN N'X219n

TV 7D 7y Y7 nxm
Ta%72 NNX DYO
(ni1'y)

public static int maxSpan (int[] nums

int max = 0;

for (int value: values(nums)) {

max = Math.max(max,

}

return max;

span(value, nums));

28



TVUN NIYY72190 7701

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, 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] == value) {

return i;

}

// should never get here

return -1;

}

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

values[position] = value;

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

return true;

}

return false;

31



"top-down" [11on

int maxSpan (int[] 2

L=

For each value in the

array

v

int[] wvalues(int[])

*\

Compute its span in
the array

Return the largest
span found

\ 4

.}

—

Create an
empty
output
array

For every

element in

the input
array

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

—

\>

Find the first Find the last Span =
occurrence of occurrence of last - first +1
value value

v

current val

If the output array does
not already _contain the
7add it to
the output aﬁx

int lastIndexOf
(int, int[]1){..}

int firstIndexOf
(int, int[]){.}

v

r—

contains(int[],

boolean

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

int, int)

We also need to
adjust the output
array size...
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-0 N"Y27 NNNS9N Y ' VN 7TanNn NN
?maxSpan

NID 0N JNX N R 7V ,1wn [NNen viTn
7Ty
top-down nIrn? N>Mx NdN 7V ATIAYN T

7¢) N1I1D1 NIANINN NN YA NIR'TAN 7'NN)
ANXY UIMm7 11ay1 [pn WNX7 71 .N10Nn

7V N'RONKN N'Y7119 7D N2 NMIXA NIY197 p7Mm)
NN 720 NM71ITIM N11dN N2 . TA72 NNR D71V
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