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' class Tauren:
# Set the initial values
def - 1nit . (self, strength,
self.strength = strength
self.agility = agility
self.intelligence = intelligence

agility, intelligence)::

i tau = Tauren (100, 60, 30)
¥ print (tau.strength)

‘tau strength += 30

Yoo WK
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class Tauren:
# Set the initial wvalues
def War-Stomp (self) :

"R HITEEBEARNE, BARE"""

def Shockwave (self, direction):

SR A RIEABRBA 00

tau = Tauren (100, 60,
tau.War-Stomp ()
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class TaurenDruid (Tauren,

# inherit the parents’

Druid) :
attributes
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class TaurenDruid (Tauren, Druid) :

# change the parents’ attributes
strength, agility,
strength

~.4Anit (self,
self.strength
self.agility = agility

self.intelligence

intelligence) :

intelligence
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Skakic Efj[ﬁ’@- checking
Easv o undersktand
Eiastj ko ciebug

@B IM] :%

Popular in both academic and industrial fields
Grenerally faster and more efficient than python
Mobile application

Server-side web programming

Many interesting Ghvegense.” . = ~ 5 =l




=1 4f
7 %

o Java Development Kit ( IDK )

https:/ /www.oracle.com/ java/technologies/downloads/

o Integrated Development Environment (IDE)

<=_ https:/ /www.eclipse.org/downloads/

4 nhitps://www.jetbrains.com/idea/



Source code

Compit&r: Javac

1% 40 i} 5

Inktermediate code: Bv&e&:@d@. (can be disassembled: javap)

AT

CLEZE

Interpreter: java (jvm)

happems.

1 1 e KAD et

. ¥r 4 "“*-71,9‘—?9#5’“2,!’\%
L FH%RIREIRELE) L BRY
. AL @it 637,-%'#%%%&6

£
i
E
4
b

P38 9 [ It
BiITHBEHTF 7Y
25

v HIPRAL C SRR BRI

' ; ptimization |

' “Hot” Code: JIT COMF?LE?.T

5 native thstructions Run on |
R PT’OCQSSC}T

Lompu&&%mn

]



An beginning example: Computing hailstones

Hailstones sequence: Sequences of integers qenerated in the Collakz Probtem

£/ adane # Python
1 CTE g n = 3
while *(nad= 139 ¢ while @ = 1T
System.ott .println(n) ; Brint (n)
1F sl v 2 —= ) IE e —— - Q.
Tl e A i
Hoelkse | else:
=i Swild Bl 20 sl g ool
}
}
System.eout . .println . Cay g BEINRL (1)

AxiZiE B2l (while, f. else) . Javaik 5 (statement) #155R %4 2N, Java 7
while, FHEMMTEZ R E DT javaB M A S £k TR (M F 2 pythonty i)






31

3 3&\/&#“@3%0%@ 2kt fi KT [5) % 2 j{w&% 2Pyt
’% # 47 3:2 ¥4 f’ B ( ij@. declaration )

e '#Pythgn

ok AW - gmew - 3 HE- 3

JavaEZ# n FERERHR R int
d-THEHV Lt Rt iR AP BEY ]
B RN ERT RS 2T EHES




1] fiLambda calculus

3kt S

M,N ::=x | Ax.M | MN

(Ax . M)N — M|[N/x] &

M- M No= N

MN — M'N  MN — MN’

M- M

AX. M — Ax. M’



1] fiLambda calculus

i - TAMHmUUx.x X)(Ax.x x)

— (Ax . x X)NAX: X X)



hLambda caleculusi o % %lx

¥ A i Yo ~ ... 3 - - X
0 gy o B S s e NI e e
I A PIIAS gl S ,."-f.,‘:,'» R »\} ey R
e 3¥ E 3 et LB e R e o S
Yk LN e ‘7~“;-‘w S BT {62
' S SN M A S g L
R P a9 o et g e 5
FUuNCCLon
T b AN |
w0 il i ¥ %
iy T BT < VRS e e | o T S|
: SR (B e LT FHEIOL
4 S EE '}*‘tn 3 RS ')’»‘.&%i SR » i
) z BT Ry R "’-‘%5\ )“-ﬁd«‘e i %
L SRS i T 3

4 PRy, : &
R S e i tane | Cimd s 824 ot W
B AR TR A PR {0
o P s B RS
< N s e

o M,N:=x|iAxteg.M | MN



hLambda calculusiy v R %«

L ERSEE Y

(Ax :7.M)N — M|[N/x] )

M — M N—-> N M- M
MN —- M'N MN - MN'  ix:t. M- ix:t. M



hLambda calculust¥ v i %=

3§ B ) B (judgemeM% )
Pt e E TRttt = Rk 5
#HIRYPMZ . B p R Rtermiy R ¥

- WAL peR g - TG 448  BpikeR )



hLambda calculusiy v R %«

3:; ‘E’;‘ | Bl judgeme&»\% )
I'M: 71 M i5 of type 7 th aon&ex& [z 7

rFXCadFMy B AT v R BDi%E , wwmw i AW
1% wx F'i‘iﬁl P45 -Tx:0ahnits

[dJthize E7H-TEHLET X



hLambda calculusiy v R %«

3:: yub S»%ﬂll"l ( TvPEMQ rules )
F,x:fl—x:f(var)
| . 5o M 0
I'HFUAx:0.M):0—> 1
Il -FM:.:0—-71 1 BN :o
I'-MN: 7t

(abstraction)

(application)



hLambda calculust¥ v i %=

3 17l +

(var)

¥:7PF X T

(abstraction)



hLambda calculust v %lx

o+

(var)

X T,V

(abstraction)

x:TE Yy 6X). 86 > %

abstraction)




hLambda calculusiy v R %«

3 7 +

(var) T e gy )

X.T=>1,y:THEX.1T—>71 X T 71T,ViT ¥t

(application)
X:T=7,Yy XY 7T

(abstraction)

x:tTotHFMUW:t.xy)iTto7

(abstraction)

cF&x:toTt. Ayt xy):(t>1)—> (T > 17)



B R PR Z a8 10 %

o Ax.x x)Ax.x x)LEHET-T%% .

XBExREERo, FABERe — 1

X : o .. X . @ x.0
T e s e T (GBI R
X ot x



At 2 B R

SRVRETINRELI - [ EHiR - o 2+ tue + a

SR EMERG B4 KIL : e A E SRl EERfeSE)  SHEABER (2D
ﬁ%ﬁ%%'qﬁ %ﬁ%ﬁ) BBRYPERLEHMNEAL .

dRVABTHEF R SRR, R - S HRMKML: b BRRY AR TIAERE ¥ 21k
&1

o1t . AN F KA IRAmIP: v wBTRP 26 . BT H L9480 ¥y Mz BT HEHEL

'-
Y] a8l :

- . Lohg to @OMPM&Q, buk atw&vs" returia btrue
o BHF LS, o conservative A 52 et

e B A T R O

ﬁ"’tiﬁﬁﬂﬁﬁ’]‘zﬁ'ﬂﬁk?ﬁf%l i, g 1T figltEen il else (5 + true):



s3 5. ( skatic ) Fuzh 3. ( djv\amic ) 3 #

532k K Rl
oL RY : T3

7 3: yaAl iRt V\-F% ( f:om!mte time ) B 2 24
Mk b ( AT Z )

- g"% i %’fi .if 2 ‘72' ik g ( sE&Ewauvm%:jped Lahguage ) % Q- *—‘iﬁ 0 E X
B3 T g R (Wove, ¢ ), BPRIFL R BE T ( nocaml )
7]1'“¥| 3:: 3t B mﬂe inference ) 1i1:,-$;ﬁ-  STRY & % B

dhE 2% - MBAABRFZITH (rutime) TRIR T 7
R T ﬁ 3:: Bl ( o pj%c}n\ 3&\/&5«&?%?% )



3:: BT Tvpa checking )

AURE-BAERME DAL HHIE (AT 2l  BIRIHE)
BAREAEBFzIT I mEI AL TRIE

BEHIR (pthont 2 LR E R HIEF ) BREREPHIE. F
XYz . RORYHIZF

hWAREABRFMATHEME VNI (B OMAEREMBT RS
BRI (RBEITIZ) )

k% 9 Lm%ﬁ. (e wbREcho) (BB EYER (ko
nteger.valueOf(“hello”) ) HYE $Big .nulled B @ H1if A % .

% ﬂ'



o Java ) Bt 3 B £ B ( Primitive data bypes )
\/

¥ 108 ~127  EN-21p e :

16 -32768 ~ 32767 , B[]-215~ 215-] 0

32 2. 147, 483, 648 ~ 2, 147, 483, 647 , H[J-231 ~ 2311 0

&4 | -9, 223, 372, 036, 854, 775, 808 ~9, 223, 372, 036, 854, H[l-263 ~ 263-1 0




o Java ) Bt 3 B £ B ( Primitive data bypes ) :

1.4E-45~ 3.4E+38 (positive or negative )

&4 4 9E-324~1.8E+308 (positive or negative) 0.0d




true, false

1&

\u0000' ~ "\uffff

\u000O




o davaty A — 4 F A 5 RV object bypes ) -

java.lang.String FHRE W hellol” null

java.lang.Number NFE null




e g - AR F £ iFHRL T B E immutability ) . H Ri2F final ¥

final int MAX = 10;
final float Pl = 3. 14f;

final double Pl =N~ s 0U—"d: 5.1235d

@ i LAk 43 p O

final int INBINMER= 14, NUM2 = 25, NUMS3 = 36;
Lo siel ) B ) 5 1

LRy > R
P e

<

A cownvenktiomn: UPP@’«C&SQ




T TR MEST Y. YT T 7, XA ZTIARE W

double salary;

Nt vacationDays;
long earthPopulation;

boolean done;

a')' l. /\ e 2.’]'. "L!’E 25*3 F’ BH :

int 1, |; // both are integers




FEptE
L g A p Ry 6] BIRRTA AT ft ) |, T AT 1A Z BRRTA
leiiig-s
=
float K;
K= Gl

1 P E, 6 % @ By ( Llocal variable ) , X BWRT1A Z gy & £ 1¢ H

Nt vacationbDays;

System.out.printin(vacationDays); // ERROR--variable not initialized






118 ( Operation)

St

éinta=1,b= sinte=a+bs /icF5F2

......................................................................................................................................................................................................................................................................................................................................................................

S et e e L e me e e e e L e e S Sl a M e e L e e e e T e L o T R T P e e e R e e e ooy e o e U e e e T N e P

......................................................................................................................................................................................................................................................................................................................................................................

......................................................................................................................................................................................................................................................................................................................................................................

inta=22; System.outprintln(a++); /4TEI22, {HithaE 2 %23
int a =22; System.out.println(++a); /FTEI23, IHifah23

......................................................................................................................................................................................................................................................................................................................................................................

%int a =22; System.out.println(a--); //FJTE22, {HItEfat & 21
int a =22; System.out.println(--a); //FTEI21, Ithifa k21




%% (iR %rue'\ # false )

3>4 //KRFRZR, Rlbfalse

3<4 //INFRZR, R[Etrue

2 Dot 2 //7(3:%-—?;:.]:9&/%9
2 s 2 ///.J\a:’i:{__lréé/?\a

1X [Bltrue

1R [Bltrue

2 == 2 //MBFXKZR, R[O

frue

21= 2 J/PRFEXRZR, R

o|false

G L A Operation )

iTEBRG L.



Y2 1E « O‘Pe\“o&mm )

a && b BHE5I18, ZaflbElNtrue, 7 REltrue (EfMER Hfalse)
a |l b: ZiEEHEE, Haflb#fufalse, 7 R[olfalse (EfBERItrue)
a: 1ZEEIFRIE, HanE, ROE, aNEREIE




7 A R

15&1”; ((}FMﬁT%XQEC}V\_)

inta=12,b =25, System.out.printin(a & b); // 8, Hjl 0b1000

............................................................................................................................................................................................................................................................................................................................................................................................................

gint a = 12; System.out.println(~a);
// -13,Bp Ob11111111111111111111111111110011

............................................................................................................................................................................................................................................................................................................................................................................................................

int a =-13; System.out.println(a >> 2);
/R El-4, B Ob1 1111111111111 111111111111111100

HRATBIRE M iR

int a =-13; System.out.println(a >>> 2);
/3% H] 1073741820, HEJ ObOO111111111111111111111111111100




nta = 3% ; // BERFHHESRLD

d

PR S e (Bl

/2

ERUMRARREAE, MEKr:

tbal float a = 3:
Nt g Nt 5

d

@ v A LtE ‘:E'w?\ 1E :

:b:c::%;

- iR

>k:\ /:\ %:\ &:\ <<:\

P 1E O‘Pe\“o&mm )

>>=0 pasl e il )



G L A O‘Pe\“o&mm )

-: - & e ': &R o i
ZHTR L E@.\‘V\&T‘j ) & ,é 13 : <conditional exp> 7 <true-exp> : <false-exp>

Nt o
e 0
hb=(a==1)7220830// WFa =7 i, Wioe"t A 20, SR 30



et o5 0o

pwa TE e Yoo

3

Al R ookmEE BB RERE




3:2 ;:'E' % #ﬁ ( %mpe conversion )

SPLR KW - B aninthovme i % TR
( &mpl&c&& conversion, also khowin as %vpe

coercLon )

dERLAUE . FuthhBF R R THIR.

( expl&c:i& conversion, also khowi as Evye casting )



PR R RN
PYZEE PKELDESZEKEVERE |, Javal
LR

oW e A EAE I HRIBRY , SRER
RIJEER1E p B A i K IR R R .




PAR R i

byte B Je byte be -5 -
adiar e e shorl 0= 9410,
Tt 1 = e char @et.c ' ;
Long 1:i = Y9c 654 il ; 1nt:.result
¥ong regiiits |

S . x <
A 3 3
o o A g Aol e o
o Rea,n S oy STt &
i S Ty P SPAgan k:
N Y A [ES R i ’
A A ) b U A S Ry
v (D AL oot T 3% ‘ A F ot '4-.'\."‘,‘. 3 )

7z i x =R A )
haict é’ Ly R ot R@ﬁbv&a\ short, charb] | z= % 4 - i Hnt



PAR R i

a4 FEIBE B Hhoyte, short, int. long. floatfdoublety ¥ &

BORVELS S

KA BB T T, E AL RBREY IR AT T (FERETRE2EI%) .

char

(.‘
gt

b shork ——

_ bv&a - MRl

e

“fl()o&

» Ao Mb LQ ;

int 0 — FAsdasEiEed .
float. £ = N7/ B | =234567 9003




ERRYVER

o wn F ZHRER K T RB R E BT RRY « Yl
P HTERHBRREMH <type> variable

bt @4 o nl = Uil A0

AT bl R R EEmE | 782 5&%1% ;i o '\*‘EP%TF\ 1?'
for @ik Y& 21971EH§&#7 5&%3%**};?%?(



ITREERBZzZEHE VR
BT EH T AR A B 2IR

e o String MyNumber = "1234.56"; float MyFloat = Float.parseFloat(MyNumber);

- Hiretanitifh -

Byie.parseByte(String)

Short.parseshort(String)
Integer.parselnt(string)
Float.parseFloat(String)
Double.parseDouble(String)



> KK

F

5

EHPEZEmERER

hoZ g $ﬁ$ n] Ao %-&-% ';;'Iw;htfzi%:’iﬂ:’

int Myint = 1234;
String MyString= ™" + Mylnt;







%

f (<conditional>) {

f (<conditional>) { i if (<conditional>) { i if (<conditional>) {
statements
statements - Slatements statements
| g .} else if <conditional2> {
) - hneloe i .} else if <conditional2> {
5 i i statements
statements statements
| } else if <conditional3>{
< .} else if <conditional3>{
’ 5 statements
statements
} } else {
statements



T %
® 7 IL{P B switchit 5] £ '5 %177\ ¥

enum Day { SUNDAY, MONDAY, TUESDAY,
WEDNESDAY, THURSDAY, FRIDAY, SATURDAY; }
int numletters = 0O;
Day day = Day. WEDNESDAY;
switch (day) {
case MONDAY:
case FRIDAY: Day day = Day.WEDNESDAY:
case SUNDAY:
numletters = 6;

System.out.printin(
switch (day) {
case MONDAY, FRIDAY, SUNDAY -> ©;

break;
case TUESDAY:

numletters = 7: case TUESDAY =5 7;
break case THURSDAY, SATURDAY > &
case THURSDAY: case WEDNESDAY -> 9
case SATURDAY: default -> throw new lllegalStateException("Invalid day: " + day);
numlLetters = &; }
break;

case WEDNESDAY:
numEeters ==t
break;
default:
throw new lllegalStateException("Invalid day: " + day);

}

System.out.printin(numletters);



I
@ 7 IAfE Rlyield X2 T £ 45 K switch & 532 5 #9157 , Biyleldifswitchik 5] & § T — [ switch & & X

int numLetters = switch (day) {

Day day = Day.WEDNESDAY;
dy day ay case MONDAY, FRIDAY, SUNDAY -> {

int numLetters = switch (day) {

case MONDAY: System.out.printin(o);
case FRIDAY: yield 6;
case SUNDAY: )
System.out.printin(6): case TUESDAY —> {
vield 6 System.out.printin(7);
case TUESDAY: yield 7;
System.out.printin(7): }
vield 7: case THURSDAY, SATURDAY -> {
case THURSDAY: System.out.printin(8);
case SATURDAY: vield &;
System.out.printin(8); )
yield 8, case WEDNESDAY -> {
case WEDNESDAY: System.out.printin(9):
System.out.printin(9); vield 9
vield 9; )
default:

default -> {

throw new lllegalStateException("Invalid day: " + day): e . =
2 s, g throw new lllegalStateException('Invalid day: " + day);

};

System.out.printin(numLetters);



a3

@ Java ¥ H7 = # ‘ﬂé 1 25 4":] 3
whileffs #:
do..whileffa %

for ffa¥



he

R LT
¥

St P oy

Y i R e B e s 5 : .
i s S Boitimin il AT

r PP ".-

while (<conditional>) { | do{ . - for(<exp1>; <conditional>; <exp2>){
statements . Sllemens | | ' Statemen:ts ‘

} l A } while (<conditional>); )




e it 1 15

® continue : EEPRA® 4 0 R[F
o breale : £ 1t PR 9 faFF




Nt Suim =tk

for (|

L St =
int[] sequence = {1, 2, 3, 4, 5};§ int[] sequence = {1, 2, 3, 4, 5};
t j: sequence) { éﬁcr (int j - sequence)) {
lempi— il el = ‘;W """""" i
Tk (Nt L i <= g ——

j

a8

Nt

temp s

sum +=temp;

System.out.printin(sum);

B

formamie = 1 =

)

(Confi nue: J

e .-

B

sum +=temp;

System.out.printin(sum);

nlsim. =@
int[] sequence = {1, 2, 3, 4, 5}:
- (for (int j : sequence) ){

ik temp = 12
== 4) _
[ break: ] """"

geint 1 = 1 <= i++)¢
e &= |
}
sum +=temp:;
System.out.printin(sum);






typel ] variable; / /declaration il e

variable =new typelsize]; //dynamic memory allocation X =new int[size];

typel ] variable= new typelsize]; // declaration and allocation intl 1 x= new Intl 10];
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o savaik 3 W T B

BaG Y EF Lot shdbie AT T, Hi
£ R3%1% G zh B .

MG - GHnewz T FoIE o % 4020 . 1 Java f hik
ey gzhinth @Yk X F %18 .
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o MnewhyBL 1 T #706] B , Bu2R 9 B 1 = 40 & B 2hR
B¥riNE , By

BRHo, R Ho.0, HRP Hfalse, 3| % Hnull

int[] x =.péw intl2éd==> {0, O}
doublellx = few daliple[2] ==> {G0s 0.0
boolean[] x = new boolean[?2] ==> {false, false}




3x 2R

DR HiRI%) :  <variable> [index]

int[] x = new int[ 10];
[1] = 2,
System.out.printin(x[5]);

System.out.printin(x.length); // 10

Jova L iz 4TE i sp ok E T K



3 Flus 1t -

intl] a5k {1 ZERaE e iNtl] “a = newinld t 12 .3 4 5} int[] a = new int[5];
| e N =00 < alength: i ++ ){
akili= o5



%

for (type element : iterable) {
SldlemeRis

intf] are={ 12 3.4 5}
for (int i = 0; 1 < arrlength; i++){

intl] a1 2.8 89
for (Int element : arr)

System.out.printin(element); nt element = arrli];

System.out.printin(element):;



* . . : ; o 8 ,.:.,.“_a - - R 3 ¥
Ele Sae S e T . .

i ’ 2 Tl ) T R R o " ,

: Fra. v - 3 ,“ ; his - ._‘,: P 3 ‘: . B

» - i ; A ' & ‘_‘ -‘.;4. _:._ ZI e . b ?
: R 3 o . & "H%“" g s
< . J - o, = ¢ § ;', > .
- 5 o :

typel ][] variable; i
_ variable = new type [size 1] Gl

.

typelll] variable= new type [Sizeﬂ[-]‘, v

)

int[1[] a
int[]l] a

new int[31[4]; //%E/
new int[31[]; / /AN & _ 4

_ piTtr ezt 1.22,33.44) 166 6186699}



> KK

F 1

+

String variable; String variable = new String("XXX"); oSling Vareble, = “XAX";
variable = new String(“XXX"); =



TaET AL

Sthing a = 2abc:
a.length();

String str1 = new String("abc"); . ‘

String stre = new String(“abc’); -
System.out.printin(str 1.equals(str2));

System.out.printin(str1 == str2); -

(
(

System.out.printin( a.substring(1)); // "bc
(

System.out.printin( a.substring(1,2)); // b
char ¢ = a.charAt(0); // 'a

int first index of = a.indexOf("bc™); // 1
System.out.printin( s.replace('a’, 'd’)); // "dbc”
Singt = abc
System.out.printin(d.trim()); // “abc”



String str abC’;
String sif2 = goc

System.out.printin(str 1.equals(str2));
ystem.out.printin(str1 == str2);




bl %

d A List is an ordered sequence of objects
import java.util.List;

import java.util. ArrayList;

public class ListDemo { e [

public static void main(Stringl] args) { _append('a")
Abstract R _.append('¢c’)

template _add("b"): Concrete im[piemem%aﬁmm orint(L)
ak.a. interface

_adal“cy;
System.out.printin(L);

https:/ /docs.oracle.com/en/java/javase/ 1/ /docs/apl/java.base/java/ utl/List.ntml



bl %

'r*?,' K €7 9] & : ArrayList. LinkedList

import java.util.List;

import java.util.LinkedList;

public class ListDemo {
public static void main(String[] args) {
List L = new LinkedList():
L.add("a");
Saddiplr:
additiey

System.out.printin(L);



w44 ¢ Map )

D A map Ls collection of w@.jmvatu@. paLrs

import java.util.Map;
import java.util. TreeMap;
g %"’l\'f%’,ﬂﬂ?r'iﬂaskMo\p
ml cat ¥= meow" public class MapDemo { ;
m["dog"] = "woof’ public static void main(Stringl] args) {
sound = m[cat’] Map<String, String> L = new [IiEEMEp

- pUtdeg’; woof' )

_put("cat", "meow");
String sound = L.get("cat");
}
}



lst.size(); count the number of elements

lst.add(e); append an element to the end

lst.addAll (E); append a set(list) to the end

let.remove(1); remove the ith element

lst.isEmpty(); test if the list is empty

lst.contains(e); test 1f an element 1s 1n the list

lst.get(1); get the ith element

lst.sort(c) sort the list according to the comparator ¢
lst.subList(f, t) get the sub list of Ist from f(inclusive) to t(exclusive)
lst.toArray (T[] a) return an array of the same elements of list

Djove FListPR R AW £ R P A MG, FRRGRY . Y AlistaddO)F o IR, 2 achE RIS R RHH G



map.size () returns the number of key-value mappings in the map
map.put (key, val) add the mapping key — val

map.get (key) get the value for a key

map.containsKey (key) test whether the map has a key

map.remove (key) delete a mapping

map.repalce(key, val) replace the old value of key to val

map.keySet () returns the set of all the keys

map.entrySet () returns a set view of the mappings contained 1n this
map.l1sEmpty () returns if the map 1s empty

Als 1 . java i Ma[pﬂyw&v#ﬂvatue%b PHERY FRLIBHRY, -H Integer, SEng\ DHEES
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3 o] LA Hl iteratordk # forik 5] ( forik 5] % W Iteratorit 5] #7321 %8 )

List<String> cities = new ArrayList<String>();

Set<Integer> numbers = new HashSetInteger>();
Map<string,Integer> turtles = new HashMap<String, Integer>();

L:I'j ?#\ ’ 1&‘&6‘]— l.l\ m :

for (int i = 0; i < cities.size(); i++) {

for (String city : cities) {
System.out.printin(city);

} ------------------ Java QM&OMO&Ltauj converkts bebtweemn int Qnd|nteger

System.out.println(cities.get(i)); e

-

IRWAERT . numbers) {
System.out.printin(num);

}
for (String key : turtles.keySet()) {

+ turtles.get(key)):

nm. n

System.out.printin(key +



% R H &K
3 o] LA Hl iteratordk # forik 5] ( forik 5] % W Iteratorit 5] #7321 %8 )

Jovaubil SES li€raiot <String> i_ci = cities.iterator();
e ouhile eihasNexd()) !
System.out.printin(i_ci.next());
}
terator<Integer> i nu = numbers.iterator();
while( i nu.hasNext()) {

System.out.printin(i_nu.next());

)

for (ERlfYkString, Integer> entry : turtles.entrySet()) {

/System.out.printin(entry.getkey() + ": " + entry.getValue());

Map t i A lﬂﬁmﬁrv% % 1X



Exception in thread "main" java.util.ConcurrentModificationException
at java.base/java.util.ArrayList$Itr.checkForComodification(ArraylList.java:1042)
at iava.base/iava.util.ArravList$Itr.next(ArravList.iava:996)
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_ist<Integer> numbers = new ArrayList<Integer>(Arrays.asList(100, 200, 300));

terator<Integer> iter = numbers.iterator();
while(iter.nasNext()){ f
Integer num = iter.next();
it (rkim == 100

iter.remove();

)

System.out.printin(numbers);




Any questions 7



