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<w_J, HashMap
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EMNTEB.
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IR, A, HIERRREZITUVWEWES, BE—0db
33> (AT OR) TINSANETHB.
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BAICKIDBALZADIER T D
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ATZTOREAYVY R

hero.moveDown()

\!

Fralibese Aok

hero 77 b
moveDown() XV v F
B2z [.] TEY->TWL3

e XYY R: AT TP MNIE T DIRIEPUIE.

« XYW RIFEUHUTIE, BI8ZIEEI D ENDD. 5l#
(OEFTID) (&, AVY RITEITIEDC &

hero.attack("fence", 36, 26)



Java JO0 S LDEEH
7 a7 7 Lof

Fiadibise Lok

X =100

a=x+200

enermyl = hero.findNearestEnemy()
hero.attack(enemyl)

KA ATSTOME + [=]
+ WEL(HEFXZEAV Y RIFUH U
s AVY RPZOCR . ATSxOME + [
+ AVY REG + [ BlEzAITdCEE)

Zofh, BET 7R, BEEMEOEL, &IE, [*],
(+] BEDBEEF, avr K, EELY
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O DI ITSIOYEREEIT D

Fralibese Aok

@ Java Tutor Z{EULZLNDT, RMD URL ZR<
http://www.pythontutor.com/

® [Javal Z#z0VUwv0 = {REEIENDFH

Learn Python, JavaScript, C, C++, and Java

This tool helps you learn Python, JavaScript, C, C++, and Java programming by visualizing code execution.
You can use it to debug your homework assignments and as a supplement to online coding tutorials.

Start coding now in Python, JavaScript, C, C++, a

Over 15 million people in more than 180 countries have used Python Tutor to visualize over 200
million pieces of code. It is the most widely-used program visualization tool for computing education.

You can also embed these visualizations into any webpage. Here's an example showing recursion in Python:

nAaL__ n r



Java Tutor TOT O S LAETFIE

Falebase Lab,
Writg
1M public class YourClassNameHere { v 8
2 public static void main(String[] args) { avas
3 int x - 100; (known limitations)
4 int y = 260e; public class YourClassNameHere |
. oy gy .

Z System.out.printf("%d\n", x + y); public static void main(String[] args) {
e - int x = 100;

int y = 200;

System. out. printf (“%d¥n”, x + y):

Edit this code

line that just executed
= next line to execute

\
= [

Step 1 of 5

‘ Visualize Execution ‘

(1) lVisualize Execution] Z727  (2) [Last] &2 Jw /.

— — — Java 8
Uy DU CERTER(CUIDERD e
public class YourClassNameHere {
Print output (drag lower right corner to resize) public static void main(String(] args) |
int x = 100:
300 int y = 200;
System. out. printf ("hd¥n”, x + y):
}

]
Frames Objects
Edit this code
ma | n: 6 line that just execute
=+ next line to execute %

x 100

y 200 << First | | <Prev
Ret Done running (5 steps)
eturn

s (4) TEdit this code]| %77
Q) RTRREWRIS. |\, CREERECES




Java Tutor {ER_ED
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. X
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Falibese Aok,

« RITHHE T, RDOKXSBFROFFHEDIZLENHD —

AR Tk

WEDSGE= X (CEAT BIMHERER~
MWEIRE=(E [Closel

Python Tutor: Visualize code in Python, JavaScript, C, C++, and Java

Java 8
(known limitations)

public class YourClassNameHere {

Frames Objects

main:3

public static void main(String[] args) {

—p int x = 100;

}

Edit this code
line that just executed
== next line to execute
()
<< First | < Prev IE\ | Last >> |
Step 1 of 3

Customize visualization

You just fixed the following error:
1  public class YourClassNameHere {

2 public static void main(string[] args) {
X [E} int x = 100

4 I

5}
Error: ';' expected

Please help us improve this tool with your feedback.
What misunderstanding do you think caused this error?

| Submit® Close| Bde all of these pop-ups




Java Tutor fEFH EDFRR@ .

‘please wait ... executing] MEFE, 1 0BEEFD.

Python Tutor: Visualize code in Python, Ja

1 public class YourClassNameHere {

— RMUTWBEE(E, [ServerBusy- - -
EVWSAYVE—IWHDIZENGD.
LTS, U (ZEHrSETT) BOEE
B CTHRRNDEND (BDSRVGEICIE, &F=z
EO—EiTOTHD)
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- UX ML, BUEDEZEOWT

» UAPMDER(ICEFIEFEDLHSD. 0H05816FD
&= (RF) MITLTND

« BEXOOHIFR, BACKIDBAZINIERT D
(9 o923

11




X N=ERMRIT DT

oYY

1] import java.util.Arraylist;
2

Falibese Aok,

ZDUX D

3 public class YourClassNameHere { ’?ﬂa’ﬁ-c
4 public static void main(String[] args) {

5 ArraylList<String> m = new ArraylList<String>
6 .add("15");

7 .add("8");

3 2dd("e"): | add AV R

9 .add("32"); | EFDEA

10 .add("23");

11 }

12}

12



add XVw RiF, EZROWEA ¥

S S S 3 S

.add("15"); (33

e e
Ladd("32"); (o) (o) (32
.add("23"); (oo (e (223

13



Falibuse Lok

&8l : 15~ 21
[FEYVORX]

« UX b
« ArrayList

14



@ Java Tutor DI« A TRDS 7‘5A7Z)\T15WI!M

1] import java.util.Arraylist;
2

ZDURX D

3 public class YourClassNameHere { :’?ﬂafﬁ_c

4 public static void main(String[] args) {

5 ArraylList<String> m = new ArraylList<String>();
6 .add("15");

7 .add("8");

8 .add("6"); | add AVwW F(Z

9 .add("32"); | EZFREDEA
10 .add("23");
11 }
12}

15



@ ETL, HEREEMWRITD j&
(DO AIFHETEDSOTHIRWS &)

Java 8
(known limitations) Frames Objects

import java.util.ArraylList; main:11 '////,,,f——>javauﬁLArmyLEtinﬁance
m

public class YourClassNameHere |{ S
public static void main(String[] args) { value
ArrayList<String> m = new ArrayList<String>();

m. add ("15”) ;

void

m. add (“8”) ;
m. add ("6”) ;
m. add (“327) ;
m. add ("237) ; . . .
| AT b m BMEMSENSD.
} (JavaTutor (C(&, OALO>3>0D
Edit this code gi%%i@'%ﬁ%ﬁ‘é(i@b\)

[ Visual Execution| #27 YV v 2. Z LT lLast] #27 Vv o, ERAHEDR.
[Editthiscode| #7 U v o 95¢, TT 4 XOBEMEICES 16



Java @ ArrayList 75X

 BEMEBE S U T, ROAVY RHhHB.
1> A NS4 ArraylList
BXR=DIEA add

B2~ (]33 clear, remove
ECENDIENEE get

FRZR indexOf
EREOERT  set
RN size
RE

R ~DrERE



® Java Tutor DITF « S TRDT ﬁfA%lﬂc%é;
size CERAZHRD

import java.util.Arraylist;

1
2
3 public class YourClassNameHere {

4 public static void main(String[] args) {

5 ArrayList<String> m = new ArraylList<String>();
6 m.add("15");

7
8

m.add("8");
m.add("6");
9 m.add("32");
10 m.add("23");
11 System.out.println(m.size());
N, COHT

AYwW R size ODFEOH U
18



5.

@ E1TL, fER=ZWERITD .
(DO AIFHETEDSOTHIRWS &)

Java 8 " = = gaaclJ IOWETr rignt corner o resize)
(known limitations) -U-,{Z 5

import java.util.ArrayList;

public class YourClassNameHere { Frames Objects
public static void main(String[] args) [ main:12 java.util. ArrayList instance
ArrayList<{String> m = new ArrayList<{String>(); m /_)
m. add ("157) ;
Return .
m. add ("8”) ; value |VOid
m. add ("6”) ;
m. add ("327)
m. add ("23") ;

System. out. printIin(m. size()) ;

Edit this code

line that just executed
=) next line to execute

[Visual Execution| #7 Vv 2. ZL T lLast] #27 Y v 7. #FRxHED.
[Editthiscode] #7 J v 793¢, TTF 4 XROEEICES 19



® Java Tutor DI 5« F TRDT Uinzlﬂc%ﬂ?;
indexOf T, UXPMODHBEMS ["6"] Z#R9.

import java.util.Arraylist;

1
2
3 public class YourClassNameHere {

4 public static void main(String[] args) {

5 ArraylList<String> m = new ArraylList<String>();
6 m.add("15");

7
8

m.add("8");
m.add("6");
9 m.add("32");
10 m.add("23");
11 System.out.println(m.indexO0f("6"));
12 }
13} DT

AYwW R indexOf OO U
20



® BT, EREERTS X

Bass Fo¥,
o) LY QS —_— A Y 4 \ —
W (SRS
(O3S AFHETHESOTHTRAWS &)
Java 8 ag lower right corner to resize)
(known limitations) 2
import java.util.ArraylList;
public class YourClassNameHere { Frames Objects
public static void main(String[] args) { main:12 java.util.ArrayList instance
ArrayList<String> m = new ArrayList<String>(): m /_)
m. add (“157) ; -
m. add ("8”) ; alue | Vvoid
m. add ("6”) ;
m. add ("327) ;
m. add (“237) ;
System. out. printIn(m. index0f ("6)) ;
}
J
Edit this code
line that just executed
=) next line to execute ,\

[ Visual Execution| #7 Vv 2. ZL T lLast] #27 Y v 7. FRAHED.
[Editthiscode] =7 Vv 79 %&, T7 4 XDOEMEICES 21
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head

tail

XA RNZ, BIUE

DB ZRD:]
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DTS OYEEEN IS 9
RD URL =<

https://visualgo.net/|a
[Linked List (B U X N1 Z#220Uw D

Wz

visualising data structures and algorithms through animation seor1 ook

Search..

@NE}S | Computing

Featured sto isualizing Algorithms with a Click

Do You Know?

Please check the newest features of VisuAlgo: 1). User accounts system for NUS students and verified CS lecturers worldwide (and also read the latest Privacy Policy
popup at the bottom right corner), 2). More mobile-friendly setup, 3). More polished e-Lecture notes to reach "NUS standard’, and 4). Trilingual capability (/en, /zh, or
/id).

Sorting Bitmask

24
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Falibese Aok,

@ FREANLEBIZENHD. ESC F—Z=HU T, i
HAZ 59

® ETFDAZ1—T [Enqueue (AND)] =7
Jw2ouU, [Gol Z#20Uwl

Create

Peek

Enqueue

Dequeue

25
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head tail/vtx
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< v (Map)

1 Red
2 Yellow
3 Blue

YL, F—&E (JNU1—=) OR7
DEFED
B UfEDF—(F 2B EEiE Uik

28
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N IZERIT D ITOT S £

Falibuse Lok
import java.util.HashMap;
4 ") \ °
public class YourClassNameHere { 2ZDXY I D
public static void main(String $HHIL T
HashMap<IntegeP String> x new HashMap<IntegeP String>();

X.put(2, "Yellow"), erU (&
x.put(3, "Blue"); EEDIEA

) ZOHT
AV R size DG U

29
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&8l : 31 ~ 36
[FEYVORX]

- YYD
« HashMap

Falibuse Lok

30



@ Java Tutor DI T+« S TRDOS 7‘5A7Zlﬂ5{

Fralibese Aok

import java.util.HashMap;

1
2
3 public class YourClassNameHere {

4 public static void main(String[] args) {

5 HashMap<Integer, String> x = new HashMap<Integer, String>();
6 X.put(1l, "Red");

7 X.put(2, "Yellow");

8 X.put(3, "Blue");

9 System.out.println(x.size());

31



5.

@ ETL, ERZHRITD S
(TOUSALEHETEDSDTHTRN &)
(knowrialrniifations) -U-’(Z“ 3 er right corner to resize)

import java.util.HashMap;

. Frames Objects
public class YourClassNameHere | J

public static void main(String[] args) { main:10 java.util.HashMap instance
HashMap<Integer, String> x = new HashMap<Integer, Str /_)

X
X.put (1, “Red”);

. . Return
X.put (2, “Yellow”) ; value
x.put (3, “Blue”);
System. out. printin(x.size()):

void

Edit this code

line that just executed
== next line to execute

[Visual Execution| #27 Vv 2. ZL T lLast] #27Y v 7. ERAHED.
‘Editthiscode] 7 U v 232 &, T74 ROBHEICES 32



Java @ HashMap 7> X a:

1> XA NZ2%4 HashMap
EEENID: PN put
EROHIPR clear, remove

FRZR get
RN size
R E

W T DHERE. R ZIRD &= (TEF.



Java @ HashMap 75 AM get XYV < \K,

1 Red
2 Yellow
3 Blue

« get AVY R
F—m5E J\U1—) 721835

x.get(l) — #ER(E [Red]
x.get(2) — &R [Yellow]
x.get(3) — #ER(E [Bluel

34
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Fralibese Aok

import java.util.HashMap;

1
2
3 public class YourClassNameHere {

4 public static void main(String[] args) {

5 HashMap<Integer, String> x = new HashMap<Integer, String>();
6 x.put(l, "Red");

7 X.put(2, "Yellow");

8 X.put(3, "Blue™);

9 System.out.println(x.get(2));
10 }
11 }

35
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@ E1TL, fER=ZWERITD .
(DO AIFHETEDSOTHIRWS &)

Java 8 Deint outn deac lower right corner to resize)
(known limitations)

import java.util.HashMap;

. Frames Objects
public class YourClassNameHere { J

public static void main(String[] args) | EATE java.util.HashMap instance
HashMap<Integer, String> x = new HashMap<Integer, Str ,/////f*—%’
x.put (1, “Red”):
x.put (2, “Yellow”): value
x.put (3, “Blue”):
System. out. printin(x. get(2)) ;

Edit this code

[Visual Execution| #7 Vv 2. ZL T lLast] #27 Y v 7. #ERxHE.
[Editthiscode] Z7 U v 7 95&, T7 4 XDBEMEICED 36



YT DER, BROFEA, 3kForl 4
P FEHRET
« YW J DERK )

HashMap<Integer, String> x = new HashMap<Integer, String>();

x: ATZT U & Integer:
F—DIDSAR%4
String:
iE J\Uz1—) D

 BROBA 9524
x.put(1l, "Red");
X: ATZTO % 1, “Red”: A ULVESER

37
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« Java 2095 =>0 A
GDB online Z{HFE

https:.//www.kkaneko.|p/cc/ji/index.html
» Java DEAXR

Java Tutor, GDB online Z{£FE
https.//www.kkaneko.jp/cc/pi/index.html

« Java 7’095 Ll
https://www.kkaneko.|p/pro/java/index.html

Falibuse Lok
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Ry — X 11— KR 5-1

Import java.util.ArrayList;

public class YourClassNameHere {
public static void main(String[] args) {
ArrayList<String> m = new ArrayList<String>();
m.add("15");
m.add("8");
m.add("6");
m.add("32");
m.add("23");
System.out.printin(m.size());

Fiadibise Lok

40
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Fiadibise Lok

Import java.util. HashMap;

public class YourClassNameHere {
public static void main(String[] args) {
HashMap<Integer, String> x = new HashMap<Integer, String>();
X.put(1, "Red");
X.put(2, "Yellow");
X.put(3, "Blue");
System.out.printin(x.size());

41



