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11 #include <stdlib.h>
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#define FALSE O
typedef 1int Boolean;

static int stack[100]; /x EYa—IANSIERZ WD *
static int top; /¥ EVA—IAINSITHR AN *

void initialize_stack(void)
{

top = -1;
}

Boolean is_empty(void)
{
if (top < 0)
return TRUE;
else
return FALSE;
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void pushdown(int k)

{

¥

if (++top >= 100) {
printf ("stack overflow\n");
exit (EXIT_FAILURE);

¥
stack[top] = k;

int popup(void)

{

¥

if (top < 0) {
printf ("popup from empty stack\n");
exit (EXIT_FAILURE);

by

return stack[top--];
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TR (DUSBONMTA. THSZ]

[TV X VX EVDR

DS ABRO0OO0OTHhDIHE
DS IAESEZNSESNSD
E DI (instance) EEERICOO

[OOCOMOUSR] EE2EmE

EVSEIRIZITTHEL,
[OO0O0&BERIATI T O RDE

OXRIATIITDU~

[CIE>TULWBE, OS5 LMRGHZ LD,

FOOOE%???JIDFEE&@%%@@WJ

\t U’B%ﬁﬂ*:ﬁ%&'—ﬂt (/\50

=5 (class) |




(O5=>=249)
Stack0f100Ints... (1) @Mstack-int100.clCAHYIT DA TI I~

EERTBDCOHDD S X (BURR)
=> Y—XT71I)LHAIE Stack0f100Ints. java

ReverseWordMain... (2) D stack-reverse-word.c|CiHY T SULIE
Zi{TOnainO XV REZEFH IS X
=> Y—XT71)LAIL ReverseWordMain. java

R main) XVYRESTCISIO&AD @
RITDERELEDIBEANBEECENIEBEH U,

=> main XVYYRESTI S XADFZHIC Main &
L VSXFREEIEBEAS, y
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stack-int100.c|[CHBY T DA TI T DO RZEMT DIcHDEIR

[motoki@x205a]$ cat -n Stack0f100Ints. java

1 /% —————
2 * intMT—ZNHEKI100HAD ARV T DT T A

3 K
4 *x (AFRDIIAEEEZFA TV FORPE(TY TV —1H) ...
5 x  (HNSZ &IZ&Y, )
6 * (lintBl7T—&ZPEKI00HAD ALY T | Z2RTATY ...
7 x  (MEZGUTMETEERL, FIHTEORIZAE D, )

8 x/

9 public class Stack0f100Ints A

10 private int[] stack = new int[100]; //"private"lX..
11 private int top; //C. AN S
12 T

CEEE() staticEESI(CHY
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= ROKIEATI IO ~EBRIERTE IRRICTED,

pushdowni®{F

DA

pushdown(int k)

N

NERD S IEY
int stack[100];
int top;

NG

259w HRENE ShH
ERARSHDR
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stack-int100.c CI&
void initialize stack(void)

{
top = -1; < AT 1D ~DYIHAERE
by
—=> JavaTCld. JVXSUTICEHDIDNEH
0
e IS RAEBICEDVWTT VY RI VY IEREITOSENEE,
iiz:(g\
1 VXV ZDYEAERE "R £ DT DM\ &8k U 7285897
J
13 [/ AVASOF(ATI 0 MERZERATRO,
14 // FTIIDbE ESVHARET BN, ..
15 public Stack0f100Ints() {
16 top = -1; T

17 + DS X% ERU AR
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[/ XYW OMRENE DHZRARNDIRE
public boolean isEmpty() {
if (top < 0)
return true;
else
return false;

//pushdown &{E
public void pushdown(int k) {

if (++top >= 100) A
System.out.println("stack overflow");
System.exit(-1); < CEEED exit(-1) (CHH

by
stack[top] = k;
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35

36 / /popup IR{E

37 public int popup() {

38 if (top < 0) {

39 System.out.println("popup from empty stack'
40 System.exit (-1);

41 +

49 return stack[top--];

43 by

44 }

[motoki@x205a]$
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stack-reverse-word.clcfHY¥IT D Java OIS L

......... VI LD I 7EmeENALU CTENE I 30NEZTS

[motoki@x205a]$ cat -n ReverseWordMain. java

1 /% ——————
2 % Stack0f100Ints o ¥V AKX ¥ A% KL THHT 24

3 X ———
4 x T % 1 Al e A

5 % %%7&7\&‘/?:E‘/:L—‘}lﬂa‘:ﬂélb\f}iiﬁbf:@éﬁﬁ@“éo
6 */

7

3 1mport java.util.Scanner;

9 VRV RERZEERBELTLEWDI S X

—
O

public class ReverseWordMain A

 —
 —

public static void main(Stringl] args) A
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12 Scanner inputScanner = new Scanner (System.in);

13

14 System.out.print("Input a string: ");

15 String word = inputScanner.next();

16 char[] s = new char[word.length()];

17 for (int i=0; i<word.length(); i++)
//String-->char BUEE 5

18 s[i] = word.charAt(i);

stack-reverse-word.c NN XDITICHIG

printf ("Input a string: ");
scanf ("%s", s);

Java Cld StringBA T2 15 k& char BUED%) %= X7l
= (D) FEHARAALRLEFIN &EStringB DA TI T O &L THER
(2) HIAATENFI DR T ZEARE E I S char RS s & FEIR
(3) XFF%& s EICHBR
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DS XZMMT—SBIRETL D

19 \
20 Stack0f100Ints stack = new Stack0f100Ints();
21 [/ ABYVOATI T EER
22 for (int i=0; i<word.length(); ++i)
23 stack.pushdown(s[i]);
24 for (int i=0; !stack.isEmpty(); ++i)
25 s[i] = (char)stack.popup();
T
v X NEE

stack-reverse-word.c NODXDITICH™ I (M FIRELDIEZE)
for (i=0; s[i]!=’\0’; ++1i)
pushdown(s[i]);

for (i=0; !is_empty(); ++i)
s[i] = popup();
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String VS ANIVAKSOSZEHUEH LT,
fodlls ERI U XFI&ERFI B StringBlr U X

BYREER
\2
26 String reversedWord = new String(s);
//char BUfp5l/-->String
27 System.out.println("Reversed string: " + rever:
28 ¥
29 }

[motoki@x205a]$



1931

JVIRTIL - ETDERF

motoki@x205a]$ javac Stack0f100Ints. java
motoki@x205a]$ javac ReverseWordMain.java

motoki@x205a]$ java ReverseWordMain

Input a string: abc123

Reversed string: 321cba
[motoki@x205a]$

DS XAEHICEAT D Java SXEDE Z RICT T,
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D5 AESZDER :

7 Dt EMF Class DSRXE ...... {

XV REE;
XV REE;
}
CDOH(C

DS AMWSEREINBIATIIOE(1.e. TVRI V) DEFHETK
MEBIRIND C ECTED,

BRDESDEINIRDOED,



e J—IJLRNDEBE - 1V VINMNMREIIDIZHEE. HDL\E
DS ABBHMFE I 32 MEE(C DL TOER,

e 1 XKSOIMESE -+ DS XHNDEZFEIHICEWTT VY RI VU &
SRL. TRV IADEE (i.e. T —IJUREE) &2 & S
HAERE T DO DL THER IR,

e XVWVRKRMNEE - TR IIIMREIBIXAYVYER, &B30LIE
DS IAEBMEEITBIAYV Y RICDULTOEER,

BXHIC(E. U5 XERKRIICEEHEDBEHRERDILIE

VXS DHEE.

FLU XYY REE.

DS 2BBMMRET 3R EE LT r—I)LRESE
= CEEDBERESR(CHY




1934

DS AEEDFDT v —ILE, XYy DA,
ENDRAVIIVZIDEDIEDN ?:

e staticEEINE Tr—ILE, XVYYR (FOSIXEEICHEEBEBDOED
CT. TNEN DS X Tr—JLbE, D5 XXV vYE EFEIND,

D5 XT1—IbEE. DS XICEBDT—5 (e.g. TNEXTICERL
Je1 VXV XOEH) Z=5BRI BTOHDEDTH B,

DS X T14—ILEAND 77D X(S

DS RA . D XT1—IJUFED2AHE
DS IAXYY ROFEUCH U

DS R DS XXy RRA | ( [BIEDLT] )
&5 <o

b




e staticBEE INTULELY Ta—ILE, XVYYR (F1TVYXRBIVID
EDT. TNENTUIRIVIITs—ILE, 1V IIAIYVER &
[EEND,

TR VAT —=)bRE. BARDAVIAIVIICEABDT—5 %=
LRI BIEHDENDT, TVXIVXFICIERAEINE I,

A IR VAT —=ILEADT7 OIS

1Y I A LRI ZEBDER . [1IXFIXT+—IJURDRAI
1TV VIXAV Y ROFEOH U
1 IRI VR ZRT SRNDAH
TIRBIZIXI YRR ( BEOLED )

EE <o
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Bl19. 3 (staticlBEiFZEZHITDE...; HIULLEWIT S IEZRDH
FIRE13.3... (1)intBY5— E’b\E-KmO{IE)\ZaZ’S’uDE%@“
SNWADTEZ 1 —)U stack-int100.c &{ER L.
2Q)CDODXIVvOEI 21— ILEFAELT
O =ZF5 % @5t A
QFEN=RE L CE
@HNTS
C”O5 = L stack-reverse-word.c Z{ERY

FHIRE19.2... HIEE13.3 & (ZEFRFDONIEZTSOTO5 S L% Java T

LHWL .
stack-int100.c BAMNBIRTHLL AT I T O~
= XN Java OIS LDOAHGIEL9.2TRUIEENDEDE
FIEE13.300 C OS5 S LIS
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[motoki@x205a]$ cat -n Stack0f100Ints_static.java

1 /% —————

2 * int BT —ZDPRKI00MAD AR Y I DT T A

3 K

4 * (static/FERERCITHSHSNDT. DS XBEN1. ..

5 x (ZNRPXR. CHOIOSIAERERHVTE.

6 * (HULRIVIAVXIVIA=EBHERIT D E(EH. ..

[

8 public class Stack0f100Ints_static {

9 private static int[] stack = new int[100]; //priva
10 private static int top; / / INER A
11
12 [/ XY D% ZB(CHIHAERE I SIRIF
13 public static void initializeStack() {

14 top = -1;
15 by

16



17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

[/ R OMNEMNE DD\ AN DIERF
public static boolean isEmpty() {

if (top < 0)

return true;

else

return false;

//pushdown &{E

public static void pushdown(int k) {
if (++top >= 100) A
System.out.println("stack overflow");
System.exit(-1);

b
stack[top]

k;

1938



1939

34 / /popup IR{E

35 public static int popup() {

36 if (top < 0) {

37 System.out.println("popup from empty stack'

38 System.exit (-1);

39 by

40 return stack[top—-];

41 ¥

42 }

[motoki@x205al$ cat -n ReverseWordMain_usingStaticStack.java

1 /¢ -

2 *x Stack0f100Ints_staticZ 7 AEAKRZTYa2—I)L & UTH|H

TS
4 *  SUFEH B LEBEAIA R

5 % TNEARXYVIZEIa—)NEHVTKRIELUAEBHTT5,
6 *x/
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8 import java.util.Scanner;

9

10 public class ReverseWordMain_usingStaticStack A

11
12
13
14
15
16
17

18
19
20

21

public static void main(Stringl] args) A

Scanner inputScanner = new Scanner (System.in);

System.out.print("Input a string: ");
String word = inputScanner.next();

char[] s = new char[word.length()];
for (int i=0; i<word.length(); i++)
//String-->char BYECS
s[i] = word.charAt(i);

Stack0f100Ints_static.initializeStack();
[/ R D% ZE(CHIHAERE

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



22
23
24
25

26

27 t

28 }
‘motoki®x205a
‘motoki®@x205a

‘motoki@x205a]

$
$
$

Input a string:

Reversed string:

[motoki@x205a]$
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Stack0f100Ints_static.pushdown(s[i]);
for (int i=0; !Stack0f100Ints_static.isEmpty()
s[i] = (char)Stack0f100Ints_static.popup() .
String reversedWord = new String(s);
//char BYFE5I-->String
System.out.println("Reversed string: " + rever:

javac Stack0f100Ints_static. java

javac ReverseWordMain_usingstaticStack. java

java ReverseWordMain_usingStaticStack
abc123
321cba
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TFER
FEED TSR Stack0f100Ints static (CDULTIE .
EDEBNER(CE static{EBIF

2 DSIOEBEERELT (T VI YIELEREFEE)BIH
STEEUEZ BREICH S,

= OSIABEMRIDNATI T L& L THEE
Stack0f100Ints static.initializeStack(),
Stack0f100Ints_static.isEmpty(),
Stack0f100Ints _static.pushdown(5|£0),
Stack0f100Ints_static.popup()

EVWDEETHETETSD,
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ER (DS XDRIOFIAHEGE)
B3 (& Stack0f100Ints staticldPD =5 X

= eAVAFSIOSENUHULTCTAIYRIVREERT B &ETHEE
o T XA IXNSEEstatic XV REFNAIT B &EEREE

—> RO Java O5 S LETEE

[motoki@x205a]$ cat -n ReverseWordMain_usingStaticStack2.java

1] /% ————
2 % Stack0f100Ints_staticZ 7 AHMAKRZETEYa—)L & U THH

4 x* NFH e 1A 5 A IA A
5 % %M%Z&/ﬁ%/1~w%%mfﬁﬁbk%ﬁﬁﬁéo
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*/

3 1mport java.util.Scanner;

9

10 public class ReverseWordMain_usingStaticStack2 A

11
12
13
14
15
16
17

18
19

public static void main(String[] args) {
Scanner inputScanner = new Scanner (System.in);

System.out.print("Input a string: ");
String word = inputScanner.next();
char[] s = new char[word.length()];
for (int i=0; i<word.length(); i++)
//String-->char BUEg 5
s[i] = word.charAt(i);



1945

20 Stack0f100Ints_static
stack = new Stack0f100Ints_static();

21 stack.initializeStack();
22 for (int i=0; i<word.length(); ++i)
23 stack.pushdown(s[i]);
24 for (int i=0; !stack.isEmpty(); ++i)
25 s[i] = (char)stack.popup();
26 String reversedWord = new String(s);
//char BIFCSl-->String
27 System.out.println("Reversed string: " + rever:
28 ¥
29

[motoki@x205al$ javac ReverseWordMain_usingStaticStack2.java

[motoki@x205al$ java ReverseWordMain_usingStaticStack?2

Input a string: abc123

Reversed string: 321cba
[motoki@x205a]$
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TFHR
PI EMERIC Stack0f100Ints _staticld stack-int100.c(CHHYE T B A
JI91T0REA IR IIRELTERT DS X

—> HIFE19.2 T BEXXRTNcRGFEmIcIRICER XD,

LWL .

Stack0f100Ints static IS X TEED1T VX IV X =5/ LU TE.

e TN 5[ Stack0f100Ints static IS XBMMNDERI A TI T D K~
NOBELZEIDCITOED

o ARBMNICIETETCR—DIAIAVIOATI T O RIIED>TLE S,

I

XD JavaTOT S LOERTH/ERNSERH B,
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[motoki@x205a]$ cat -n UseStaticStackMain.java
1 // Stack0f100Ints_staticZ 7 ATIL
2 /] MNLBARY A VAR Y ARBRERT D Z LR
3 public class UseStaticStackMain {

4 public static void main(String[] args) {
5 Stack0f100Ints_static

stackA = new Stack0f100Ints_static();
6 Stack0f100Ints_static

stackB = new Stack0f100Ints_static();
7 stackA.initializeStack();

8 stackB.initializeStack();
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9 stackA.pushdown (1) ;

10 System.out.println("stackA.pushdown(1);");
11 stackA.pushdown (333) ;
12 System.out.println("stackA.pushdown(333);");
13 System.out.println(

"==> stackB.popup()=" + stackB.popup());
14 System.out.println(

" stackB.popup()=" + stackB.popup());
15 by
16 }

[motoki@x205a]$ javac UseStaticStackMain.java
[motoki@x205a]$ java UseStaticStackMain
stackA.pushdown (1) ;
stackA.pushdown (333);
==> stackB.popup()=333
stackB.popup()=1 /E%%H'
[motoki@x205a]$ a5 o

stackA staticZ 715~ stackB

2V O MEHNE SH
ERARBIZOHORO
isEmpty()

....... » DpushdowniR{F
ot nEA

=*" popup ;
BEORO pushdown(int k)
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DS R&EEHEL. ThZEEICT VXV REER L CTHRIAT 588

FEE19. 4 (RAEERIATIIORDISR) OSXEHEDH
BIR7SHl & U T
BRAEEDIRESETDT—IEREL. BBEITEIXAVYVEREELT
o (B4T7IJ IV MERBET B )EENLINFIRIEZRIT AV Y RE
o HIEZIRI AV W I
ZlEREATI10 K~
MDD >R Rectangle ZEERTE L, TLUTC. CHOOUSIXEFMALT
OEEANNSESNIcT—I=FE(C
Rectangle 1 VXSV R &E3IDEML
QZDHRTHEAHEIEDRectangle T VAV ADBRZE LTI S
Java7O5 5 LZ{EBE Ko
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(BZXH)
NAMEDHBEDMREF L L
—=> OfEAR DRectangle 1 VXS VIICIFEBD idESEREFIESD
CidBEBEN—EMERILIT DCHICRFTDiIABEZE(CIRITFI D
TEI%Z Rectangle MU S X T+ —JLRE U THE

TR CIBHEREZTR IS

= OERDT +—IILRIEABHNSEET7 I T I TELOERICL
OHNEBNS DIEHLFAMNTE SERICEBOLEZEDX VY =

il

(FOo>=v59)
MaxAmong3RectanglesMain.java... Rectangle SXZEFHLT
BESNIEEZITD

Rectangle.java...Rectangle D S X & EH
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[motoki@x205a]$ cat -n MaxAmong3RectanglesMain.java

1

O© 00 N O O & W N

[ S = S SECRR SRS
w NN~ O

/x IRDVEZEZNEIZITSD Java 7 BT T A
/x (DEHEATINOEENZT — & & iZRectanglef >, .. */
/* (2) HERERKDA VAR Y A% BOFTEDERE N

import java.util.x*;

class MaxAmong3RectanglesMain {
public static void main(String[] args) {
Rectangle[] rectangle = new Rectanglel[3];
1nt 1ndex0fMaxArea;
double width, height, area, maxArea;

Scanner inputScanner = new Scanner (System.in);



14
15
16
17
18
19
20
21
22
23
24

25
26
27
28

1952

//BEANNSDT—F AT, TNEEICER...
for (int i=0; i<3; i++) {
System.out.print ("RGEOIELE &HI 2 AJ: ")
width = inputScanner.nextDouble();
height = inputScanner.nextDouble();
rectangle[i] = new Rectangle(width, height,

[/EBRENZRAET VXYV & T
System.out.println();
System.out.println("fEEEA NS DT =L & +
AT I N A VAR AN
for (int i=0; i<3; i++) {
System.out.println(rectanglel[i]);



1953

29 J/EBEREKXKOEAFETVYIIVIERDITTHES

30 1ndex0fMaxArea = O;

31 maxArea = rectangle[0] .getArea();

32 for (int i=1; i<3; i++) {

33 area = rectanglel[i].getArea();

34 if (area > maxArea) A

35 index0fMaxArea = 1;

36 maxArea = area;

37 }

38 +

39 System.out.println("==>HEIMHEADE DE" +
rectangle[index0fMaxArea]) ;

40 I

41 }

[motoki@x205a]$ cat -n Rectangle.java

1 /x RARZERIATITIOLDI SR */
2




1954

3 public class Rectangle {
protected final int id; //RIAVAXVAIZ. ..

z

0 N O O

10
11
12
13
14
15
16
17
18

protected double width; //&KGEDIE
protected double height; //EAEDEI

private static int number(OfRectangles = O;

[/ AVASZDH

//

U B v AR ZADEE

public Rectangle() {
this(1.0, 1.0);

public Rectangle(double width, double height) {

this.id
this.width
this.height

++numberUfRectangles;
width;
height;



19
20
21
22
23
24

25
26
27
28
29
30
31
32
33
34

[/ RBEA VRS Y ADOBRENTE N FIRIREZ E

@0verride
public String toString() A
return "rectangle(id=" + id
+ ", width=" + width
+ ", height=" + height + ")";

/1T WA =Xy R
public int getId() {
return 1id;

public double getWidth() {
return width;

hH D

1955



35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

public double getHeight() {
return height;

public static int getNumberOfRectangles() A
return numberOfRectangles;

[/BYVEI =XV
public void setWidth(double width) {
this.width = width;

public void setHeight (double height) {
this.height = height;

1956



52 ¥
53
54 [IRAEA VSV ADHESR
55 public double getArea() {
56 return widthxheight;
57 by
58 }
[motoki@x205a]$
[motoki@x205a]$ java MaxAmong3RectanglesMain
RAEDEE &I 2 A 3 17
RIEOWEEmI = AJ): 10 10
RO EmI = AJ): 16 5

HHEA SIS DT —RE2IFLITERINSAA VARV A

rectangle(id=1, width=3.0, height=17.0)

T8 L TR

javac MaxAmong3RectanglesMain. java

rectangle(id=2, width=10.0, height=10.0)
rectangle(id=3, width=15.0, height=5.0)

1957



1958
==>[H KD E Didrectangle(id=2, width=10.0, height=10.0)
[motoki@x205a]$
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\\\

T\

AT O RERIOTS=ZVTICHLT,

DS5R... YIRJDIT7OBRERmCHDIAT T I I L=
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A IR IR ... ODOSAOPIHREINEEHEA”ICED LT

fEDHINRZY T D 1 778km
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DS AESZDET GBE)
7 D1 Z{BETF class
§¥¥wFE§,
AJXANZ DM
ﬁ)ih?gg
XV REE;
Xy REE;
+
cc C.
o 701 XEBNF

Gﬁ%ﬁiﬂ%ZA@?DﬂZﬁT@ﬁi

DS R

& M

& public. .

VO REREE

TREVEE

/\\\

CRIEZHIE. .

Kl

Jx/—ND/\v T —IICRELIZVIER

(i.e. EABEURIDSRE&EHIZED)




1961

PO ZEEF| class DS5X%F ...... {
Jax—IJLREES;

¥

o VS AFRZEEITDIOHDESDRIICIE static &VWDERIF
= BONDTv—ILE. XV ROEDEBRERELT
AR IIMMEDHEIND,




1962

PO ZEEF| class DS5X%F ...... {
Jax—IJLREES;

o FRINIEEADAT VAV IDHBTIE .
staticDNHVEWN T v —JURICHIG UTe B #EENEERI N, C (T
IRV ZDOABIAREMRRINDCECED cNHBET VRS UX
Ja—JUEK, FEstaticTr—ILER, TEET1T VTV IEZEEIES,

—hH. UDSXEZRFRZEEEHITDEHIC |

static DIV T « —JU REICXIL S SRR 1{E T DRI .
CCICOSRICHBOBHMRESIND, CNOS5ZEDISXTr—IUE,
static 717 —IJUE, HBdWNID S XZEEFE S

F/c. staticDIIHVVEOWX VYR E 17X XAV R EED, static
DK AV Y REDSIAY W R EMES,



TR IVIXYV Y DS
DS REHOD S AXVYY BEADT7 O X(EEH

DS IAXYwY RS
AR REHOA IR IIAI Y RICT ORI BICE
EDT IRV IICHBDEDO N ZAR
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J1—J)LREE, XVVREEDELR :

e BRNT1+—I)LREEIF CEENEHESDIRLENDT., FIXIETS
AT 11— ILRDOBEIROERICEERETND,
7Ot XEMF| static [T—FE T —IJLRRDI;
J1—ILFESOEGFRICHIEZEZE CEETE D, CNECSEEICH
(TREHDOYIEBEIEE DS ERERT. HlXIE,

double width = 1.0;

o ZRXNDAYVYYREBEEIL CEBNBEHTEEZDERIEIENDT., AlxEOS5X
XYy ROBEIERDKREFECEERdNd,
7O ZEMTF| static |[EDMEDE| XY w K (BIEF] {




o J—IURZOXY Y REZDRICHIFTS

7oz & LT

RDADMAIEET H Do
701 (e8| MR aETS&ER
private 05 XA
EEFEL) [R—/1vT—IW
protected |A—/IWwT—IH, HFXUOYTISX
public (I BR)

1965



o XV w RZFMBELU TE. 5IHDEEHCEIBOBEDY X AMNEXIFEL
DAYV RELUTHEHAINS, (XVYRDZEEFRELD, )
= XYY REZRDIREEOHFT
XVUw RZ (EL15I8OE, F25|HOE, ...)
EVDERREERELZEXAV Y RMOEREHRZTIT EDT, CNZEXYY
RDOUTZFvELD,

o toString() EVVDA VXA VIXVYYRZERHABLTHITFE .
NI EIBET DIHBAAlCT VXAV R (ADER) #EL (e.g.
System.out.println(r)) Z(FT. BEIMIICtoString() XVw RN
Ol SNEENS X FIRIRICEBINC ETUIEIN D,




1967

AVXRSOSEEDET

o 1VXNSOH (314X REER - FEA{E T BFICHEOEEINDE
DT, XOEREFETEIRIND,
TOuEMF D5 XA IS {

BEENHHIE. XVYRDIGEERKRTHDIM,. RDIRTEE D,
O static (FMT(F7ELUN, (MUERIEEZEF(ITF7LL. )

O BRDEDBIIFIEE LILL,

O XYW RRZICHEYTBIFRICIFISTIBEE L,




1968

e VS AEBDFICAVI S OIDNERREARBEVIGS .
ROWRISBIELD IV X S OB (IR RS OFEN
SYMOAVIRTASICXK > THBMNICERTNEINETND,

DS5RAB0O) {

super () ;

}

o XV kDizaLEkk(ic. EHURBANREU TE. 5IHOELHAE D
BOUILMNEREERLSI IV ARSI O ELTHENING, (OY
ASOIDZEERE LD, )
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1R ZDER - #HAZRE : (K.Arnold ftt TFOSS S VS S5 Java 4k 2.5. 15 )

RDIBICTONSD,

QATITD~DER

Q@ F—HBE (RSN T T2 ILEDPHE HREBOBZIRLD 12 R
DY XBHCEDH TSNS,

@ T+ —ILEES DR ZEICHHMEIEE DOERNHNIE. TDEEMN
mIND,

@ AVIES559 RAFECETNBELHRERR/INDS,

(FR | CNEFEERIIC,
BRIRHIC DUV TIE. BENDFHARZKENTONDS C E(FE0, )
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DS IBIBHNDEES ;| intPdouble &E VD REART—SBIEREERIC,
BRODOSXET—9BE L TRON,

DSR%A| v g

FUSEBHEEICLOT. v I O3RE] EVSEBEINDIS DT VR
YR (NDZER) ERIGFCTEIRRICED,
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195 AZ DS REUTERIANETNH?

—REAIIC(S . FERESHRD & (S3EE UL

o NAMDH DA T I T O RCERDEFSITED, HDLIE

o IFHKICITNEEATI T O METDETOTS LEHEMN
B\ SLED ICBREICOIIINZEDEED

eRDFH L.
TNSZY IR I T7PEmELTIRDTZODI S X ZERI Do
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FIgE19. 5 (BRZIBENNEE) BB —5Y n EERHT—F
Cn, Cp_1, ---» Cg EFPIAH. CNOSDEHBED T CERZIER
Cnz"+C,_1z2™1 +C 92" 2+ . . 4Cqz+C
DIBEMR
z=elTK/5 2005% +i si1f17T5k (k=0,1,2,3, ..., 9)
DENZENDEICH U CTEDERICEILT dH\E, ZROFEICEZHAT
DJavaO5 S LZ/ERTE Ko

(ExA) ...HE11L.7TTERLUIzcO5 S LD JavahRZE{EN.
COBEBEDIBET .
EDVDIUSREHEBISINERHDZMIC
MRENH(CIEND IR (SSEET B,
EVWSZENRBR
CDEBEDIZBEE

%% ] — > X CompexNumber
€% %181\ | — > X CompexPolynomial
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(Jaos>=>5)

CalcCompexPolynomialMain.java ... {MHUOSXZFAHLT

B SN ETS

CompexNumber.java ... BRBDISAZER
CompexPolynomial.java ... ERFEBEINNDISIAZETEE

[motoki@x205a]$ cat -n CalcComplexPolynomialMain.java

1

/*x FEREEH T —X n EEFEHNT—4 C_n, C_n-1, ..., C_O 7
2 /x INHDEBHED N CTHELIAN

/* C_n*z™n + C_n-1*z"n-1 + ... + C_1*xz + C_O

/* ODAE D

/ * z = exp(imwk/5) (k=0,1,2, ..., 9)

© 00 N O O b W

10

/* DFTNZTNDMEIZT U T EDRIZET 0%, ROFIZH . .
/* JavaZ 7 T A

import java.util.*;



1974

11 class CalcComplexPolynomialMain A

12 private static final int MAX_DEGREE=100;
13
14 public static void main(Stringl[] args) {
15 int degree;
16 ComplexNumber [] coeff =
new ComplexNumber [MAX_DEGREE+1];
17 Scanner inputScanner = new Scanner (System.in);

18



19

20
21
22
23
24

25
26
27

28
29
30
31
32

1975

//BEANNSDT—FZEATILT
BRZENATI T EBRK
System.out.print ("#E32%HNDIRE(100LA ) ") ;
degree = inputScanner.nextInt();
for (int i=degree; i>=0; --i) {
System.out.printf (" %AIREREUDSEEL & fEHL:",
coeff[i] = new ComplexNumber (
inputScanner.nextDouble(),
inputScanner.nextDouble()) ;
+
ComplexPolynomial polynomial =
new ComplexPolynomial(degree, coeff);

//BRENEZENT T 1D a7 (FEERDITH)
System.out.printf ("%nfE I /2L IHA @ Yn") ;
System.out.println(polynomial) ;



33
34
35
36
37
38
39

40
41

42
43

44

45

//ZIRTNDEZETEL TH
System.out.printf("%n" +
"k %16sz%1bs cld]*z"d+c[d-1]*z"(d-1)+ ..

for (int k=0; k<10; ++k) {
ComplexNumber z = new
ComplexNumber (Math.cos(Math.PI*k/5.0),
Math.sin(Math.PI*k/5.0));
ComplexNumber result =
polynomial.calculate(z);
System.out.printf("%2d (%13.6e)+(%13.6e)1i
k, z.getRealPart(),
z.getImaginaryPart (),
result.getRealPart (),
result.getImaginaryPart());



46

47 }

[motoki@x205a]$ cat -n ComplexNumber. java
1 /x BRWERIAZTITIOLDIO SR */

2

© 00 N O O & W

10
11
12
13
14

public class ComplexNumber A

private final double re; //ZEHD
private final double im; //kE#B

[/ AVASZDH

public ComplexNumber (double re, double im) {
this.re = re;
this.im = 1im;

[ /BT A VXYY ADEENINFHNRIBZENH D

Q0verride

1977



15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

public String toString() {
return "("+ re + ")+(" + im + ")i";

/1T vE =XV
public double getRealPart() {

return re,;

public double getImaginaryPart() A

//

public ComplexNumber addBy(ComplexNumber c) {

yju

return 1im;

ARE

return new ComplexNumber(re+c.re, im+c.im);
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33
34
35
36
37
38
39
40
41
42
43
44

45
46
47 %}

1979

public ComplexNumber subtractBy(ComplexNumber c) A
return new ComplexNumber(re-c.re, im-c.im);

public ComplexNumber multiplyBy(ComplexNumber c) A
return new ComplexNumber(re*xc.re - im*c.im,

rexc.im + im*c.re);

public ComplexNumber divideBy(ComplexNumber c) {
double tmp = c.re*xc.re + c.1im*c.1m;
return new ComplexNumber (
(rexc.re + im*c.im) / tmp,
(im*c.re - rexc.im) / tmp);
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[motoki@x205a]$ cat -n ComplexPolynomial.java
1 /+ BRIJIENEXRIATIIORDI SR */

2

3 public class ComplexPolynomial {

4 private int degree; / /{REL

5 private ComplexNumber[] coeff; //fR%EX

6

7 [/ AVASZDH

8 public ComplexPolynomial (int degree,
ComplexNumber [] coeff) {

9 this.degree = degree;

10 this.coeff = new ComplexNumber[degree+1];

11 System.arraycopy(coeff, 0, this.coeff, O,

degree+l) ;
12 by

13



14
15
16
17

18
19
20
21

22
23
24

1981

[/BRZENA VXYV ADEENLIXFINRIBEED D

@0verride

public String toString() A
String result =
"complex polynomial of degree " + degree
+ " and coefficients\n c[" + degree

+ "] =" + coeffldegree];
for (int i=degree-1; i>=0; i--)
result += ",\n c[" + i + "] ="

+ coeff[i];

return result;



1982

25 [/ RBEZ=E X TERZIENDEEZETE

26 public ComplexNumber calculate(ComplexNumber z) A
27 ComplexNumber result = coeff[degree];
28 for (int i=degree-1; i>=0; i--)
29 result = (result.multiplyBy(z))
.addBy (coeff[i]);
30 return result;
31 by
32 }

[motoki@x205al$ javac CalcComplexPolynomialMain. java

[motoki@x205a]$ java CalcComplexPolynomialMain
R L IHADE(100LA ) 3
BIRFREMDEI L IEH : 1.0 -2.0
QIRREX DRI & BHR : =3.0 4.0
IR D FETR L B © 5.0 -6.0
OYRFRERDFER & EHE : -7.0 8.0




Mk S 72 2 IHE
complex polynomial of degree 3 and coefficients
i (1.0)+(-2.0)1,
(-3.0)+(4.0)1,
(5.0)+(-6.0)1,

~N O O b W DN - O

C

C
cl
C

3.

ERES

(-7.0)+(8.0)1

.000000e+00) +(
.090170e-01) +(
.090170e-01) +(
.090170e-01)+(
.090170e-01)+(
.000000e+00) +(

N\ SN\ N /N /N /N NN

I
W 0O~ 00 W W 00 =+

.090170e-01)+(-
.090170e-01)+(-9.

= O © © 01 O

.000000e+00) i
.877853e-01) i
.510565e-01) i
.510565e-01) i
.877853e-01) i
.224647e-16)1
5.

877853e-01) 1
510565e-01)1

1983

cld]*z~d+c[d-1]*z" (d-1)-

(-4.000000e+00)+( 4.000¢
(-2.566385e+00)+( 6.036¢
(-1.657253e+00)+( 6.932(
( 1.572893e+00)+( 1.093(
(-2.430068e+00)+( 2.021¢
(-1.600000e+01)+( 2.000¢
(-2.089617e+01)+( 6.728¢
(-1.219093e+01)+(-9.308¢



1984

8 ( 3.090170e-01)+(-9.510565e-01)i (-6.016509e+00)+( 2.123"
O ( 8.090170e-01)+(-5.877853e-01)i (-5.815581e+00)+( 3.963:
[motoki@x205a]$
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5If819. 6 (BHE push-down XS wD) HlE13.3TIFCSHEEHL)

CintBSF—SRBKX100EA D push-down X5 v I EXRINHED
1—J)Ustack-int100.c ZE&E L. HIE19.2 7Tl ...... Z Java CEE

L7, CNICH U T, CCTlE

OCREZT VAV IERKICEE TS, I

CIEERDAT IO (NOZRBEWR) EZERE LU TENRTE S

BRIC. push-down XSV IOATI T DN SR % Java TEEL KL,

(BEXHA)
o ENATIITDREMject TV XIVIAD
= 0Object T VR VRERXRIVIDERE bt@‘f‘ﬂj?ﬂ%(gjﬂ(i

{EREDF T IO REERELVUTRINCE S
o fitFl & {E > CTE=
JavaDIFE O ATV I DHMBHBEDNIEEE TV XYV XERE TR
Ojava.util.Arrays.copy0f EUVD XYV vw RZEFAINE
REAEICLDEFIRTER TS EETHEKSD,

Ilf ]




1986

(Jaos>=>5)

o N

DYV I =D T 7EED T S ADBRETOHEHET X (&

[JUnit] TITDOOBREVEINTULBH,

e _ C Cldmain XV REHELUTCZITO

[motoki@x205a]$ cat -n StackOfAnyObjects.java

1 /* Objectf VARV AZMHNTG S pushdown AKX Y 7 ... */
2
3 import java.util.x*;

=

5 public class StackOfAnyObjects {

6 private static final int
DEFAULT_INITIAL_CAPACITY = 100;

7 private static final int
DEFAULT_CAPACITY_INCREMENT = 100;

3

9 private Object[] stack;



10
11
12
13
14
15
16
17
18
19
20
21
22

23

private int index0OfTopEle;

[/ AVASSDH
public StackOfAnyObjects() {
this (DEFAULT_INITIAL_CAPACITY);

public StackOfAnyObjects(int initialCapacity) {

stack = new Object[initialCapacityl];

index0fTopEle = -1;

}
//pushdown XS v O AT T DO RD
EERNTL N SR

Q@0verride

(

B
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25
26
27
28
29
30
31
32

33
34
35
36
37
38
39

1988
public String toString() {
return "pushdownStack (type=0Object, capacity="
+ stack.length + ", currentNumOfEele="
+ (indexOfTopEle+1) + ")";

[/ ATV DDFHERESSD
public String getDetailedConfig() A

String result = "stack contains "
+ (index0fTopEle+l) + " elements: {";
for (int i=0; i<index0fTopEle; ++i)

result += "\n " + stack[i] + ",";
if (index0fTopEle >= 0)

result += "\n " + stack[index0fTopEle];
result += " }";

return result;



40
41
42
43
44
45
46
47
43
49
50
51

52
53
54
55

1989

[/ ATV IO RENE SDERSD
public boolean isEmpty() A
return index0fTopEle == -1;

//pushdown #{E
public void pushdown(Object element) {

if (index0fTopEle+l1 == stack.length) {
stack = Arrays.copyOf (stack, stack.length
+ DEFAULT_CAPACITY_INCREMENT) ;
System.out.printf(
"###Stack capacity is increased###)n" +
"#<New> %s/n", this);
+
stack[++index0fTopEle] = element;
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//popup IR{E
public Object popup() A
if (index0fTopEle < 0)
throw new EmptyStackException();
Object element = stack[index0fTopEle];
stack[index0fTopEle--] = null;
/DB UIZBRADSIRE IR

return element;

[/ AW DR NIz BERDEZR
public int getNumOfEle() {
return indexUfTopEle+1;

[/ AT VI DtopBRENDEETH
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36

37

public Object peepTop() {

if (isEmpty())
return null;
else

return stack[index0fTopEle];

[/ AB VD DIEEBREDZETER
public Object peepEleOfIndex(int index) A

return stack[index];

BATHENET X HE

1991

public static void main(String[] args) {

Stack0fAnyObjects

stackl =

new StackOfAnyObjects(2);
System.out.println(
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39
90

91
92

93
94

95
96

o7

1992

"stackl: " + stackl.getDetailedConfig());
System.out.println(

"| 547 : stackl.pushdown(\"a\");");
stackl.pushdown("a");

System.out.println(

"|ZE{T: stackl.pushdown(new Integer(2));");
stackl.pushdown(new Integer(2));
System.out.println(

"|Z€4T: stackl.pushdown(new int[] {3, 4, 5]
stackl.pushdown(new int[] {3, 4, 5});
System.out.println(

"|ZE{T: stackl.pushdown(new StackOfAnyObjec
stackl.pushdown (new Stack0OfAnyObjects());
System.out.println(

"==>stackl: " + stackl.getDetailedConfig().
System.out.println(

"|ZE1T: StackOfAnyObjects stack2 = "
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99

100

101
102

103
104

105

106 t

107 }
[motoki@x205a]$
[motoki@x205a]$

1993
+ "(StackOfAnyObjects) stackl.popup(O);");
Stack0fAny0Objects stack2 =
(StackOfAnyObjects) stackl.popup();
System.out.println(
"==>((int [])stackl.peepTop()) [0])="
+ ((int[])stackl.peepTop()) [0]);
System.out.println(
"| 247 : stack2.pushdown(stackl);");
stack2.pushdown (stackl) ;
System.out.println(
"==>stackl: " + stackl.getDetailedConfig().
System.out.println(
"==>stack2: " + stack2.getDetailedConfig(),

javac StackOfAnyObjects. java

java Stack0fAnyObjects




1994

stackl: stack contains O elements: { }

F17: stackl.pushdown("a");

F17: stackl.pushdown(new Integer(2));
F17: stackl.pushdown(new int[] {3, 4, 5});
###Stack capacity 1is increased###

#<New> pushdownStack (type=0bject, capacity=102, currentNumQOf}l
| 5247 : stackl.pushdown(new StackOfAnyObjects());
==>stackl: stack contains 4 elements: {

a,

2,

[I@11b9fDb1,

pushdownStack (type=0bject, capacity=100, currentNumOfEele
| 5217 : StackOfAnyObjects stack2 = (StackOfAnyObjects) stackl.t
==>((int [])stackl.peepTop()) [0])=3
| 5247 : stack2.pushdown(stackl);
==>stackl: stack contains 3 elements: {

a,



1995
2,
[I@11b9fbl1 }
==>gtack?: stack contains 1 elements: {
pushdownStack (type=0bject, capacity=102, currentNumOfEele
[motoki@x205a]$
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[motoki@x205a]$ cat -n TowerOfHanoiMain.java

1 /x IR n 2FiAAA,. HEP D DD */
2 /% |Hanoi DIED[ERED R & 72 5 P EIDH]  */
3 /* | & K2 DR TOMBEORE RN */
4 /x ZEIDIEIETTHRRLU TN Java7 07 T A */
5

6 import java.util.Scanner;

-

8 class TowerOfHanoiMain {

9 private static Tower(UfHanoiConfig config;
10
11 public static void main(Stringl] args) A
12 Scanner inputScanner = new Scanner (System.in);
13
14 //BEATINSHBONE T —5%Z A7
15 System.out.print ("FHRDEL: ");
16 int numOfDisks = inputScanner.nextInt();
17

18 //PBOYHERER R ZERI T TI D ~x £
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config = new TowerOfHanoiConfig(numOfDisks) ;
System.out.println(config);

// FlaDEpolel =FAHLU CTETCHOHEZ
pole0H\5 pole2 (CFFT
int pole0=0, polel=1, pole2=2, indentSize=0;
generateMoveSequence (num0fDisks, pole0O, pole2,
polel, indentSize);

}

//numOfDisk DA Z FliaDEviaZzFHE LU T
//Bfrom DS to (CIFENT SO DFIEETRT
private static void generateMoveSequence(
int num0OfDisk, int from, int to,
int via, int indentSize) {
if (num0fDisk == 1) {
for (int i=0; i<indentSize; ++i)
System.out.print(">");
System.out.printf(




2002

"HHE 1M % pole%d 5 poleld (ZF9, %n",

35 from, to);

36 config.moveDisk(from, to); //FIE&#HE)

37 System.out.println(config);
//ABOEEN R E &R

38 } else {

39 generateMoveSequence (num0fDisk-1, from,
via, to, indentSize+1);

40 generateMoveSequence(1l, from, to, via,
indentSize);

41 generateMoveSequence (num0fDisk-1, via,
to, from, indentSize+1);

42 }

43 }

44 %}

[motoki@x205a]$ cat —n TowerOfHanoiConfig.java

1 /* Hanoi DIFEDOREIIE L, @P OO ERN ZRT ... A
2
3 public class TowerOfHanoiConfig {




[/BICEIHEBERIATITIITILDI SR
private static class Disk {
private final int radius;

[/ AVASDOS
public Disk(int radius) {
this.radius = radius;

¥
//Disk 1 2V X5 >V A DIZEERNTL N FHRIRE

@0verride
public String toString() A
return "disk of radius " + radius;

¥

/1T WA =X R
public int getRadius() {
return radius;

¥

=

E

2003

hH D
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private StackOfAnyObjects[] pole;
private final int numOfDisks;
private final int poleHeight;
private final int maxRadiusOfDisk;

// AV S DS
public TowerOfHanoiConfig(int numOfDisks) A
this.num0OfDisks = num0OfDisks;
this.poleHeight = numOfDisks + 1;
if (numOfDisks < 2)
this.maxRadius0fDisk = 2;
else
this.maxRadius0fDisk = numOfDisks;

pole = new StackOfAnyObjects[3];
for (int i=0; 1i<3; ++1i)
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pole[i] = new StackOfAnyObjects(
num0fDisks) ;
for (int i=maxRadiusO0fDisk; i>0; --1i)
pole[0] .pushdown (new Disk(i));

}

//BERORBDEERN N ERT TV XTI VD
BENLENFIRIBEZED D

@0verride
public String toString() A
String result = "";
for (int h=poleHeight-1; h>=0; --h) {
for (int i=0; i<3; ++i) {
if (h >= poleli] .getNumOfEle()) A
for (int k=0; k<maxRadiusO0fDisk;
++k)
result += " ";
result += "|";
for (int k=0; k<maxRadiusO0fDisk;
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++k)
result += " ";
} else {
int radius = ((Disk)polelil.
peepEle0fIndex(h)) .getRadius();
for (int k=0; k<maxRadius0fDisk
-radius; ++k)
result += " ";
for (int k=0; k<2*radius+1l; ++k)
result += "#";
for (int k=0; k<maxRadius0fDisk
-radius; ++k)
result += " ";

}

result += " "

}

result += "\n";
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for (int i=0; i<3; ++i) {

+

for (int k=0; k<maxRadiusOfDisk; ++k)
result += "-";

result += "+";

for (int k=0; k<maxRadiusOfDisk; ++k)
result += "-";

result += "--—=-";

result += "\n";

for (int i=0; i<3; ++i) {

for (int k=0; k<maxRadiusOfDisk-2; ++k)
result += " ";

result += "pole" + 1;

for (int k=0; k<maxRadius0fDisk-2; ++k)
result += " ";

result += " "
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return result;

}
/ /B DB ENRIF

public void moveDisk(int from, int to) {
if (polelfrom].isEmpty()) {

System.out.printf(
"ERROR: ZZDpolel[%d] MH" +
"M D T D & Un" +
"==>Rl# 7 Yn",
from) ;

System.exit (-1);

b
if (!pole[to].isEmpty()

&& ((Disk)polel[from].peepTop()).getRadius()
>=((Disk)pole[to] .peepTop()) .getRadius()){
System.out.printf ("ERROR: XL I /z"+

"BEjzirRE D & L) +
" FBEITD pole[%d] D top"+
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108
109

110

111

112

113

114 t

115 }
[motoki@x205a]$
[motoki@x205a]$
D WEL: 3

|

Hit#

HitH#HH#

2009

DM DFE=]d)n" +
" FENED pole[%d] D top"+
"Zd DM DFE=]d)n" +
"==>Rl#E 1 hn",
from, ((Disk)polel[from].
peepTop()) .getRadius(),
to, ((Disk)polel[to].
peepTop()) .getRadius()) ;

System.exit(-1);

+
pole[to] .pushdown(pole[from] .popup());

javac TowerOfHanoiMain. java
java Tower(OfHanoiMain




Hit it | |
———t———————— +————————e +—————

poleO polel pole2
>>H#E 1MW % poled 5 pole2 X,

#Ht#H#

#H#HAHH #it#

—— +————————- +—————-
poleO polel pole2

>HHEE 1% pole0 25 polel [ZFT,

#H#H#HH #HH### #it#
—— +—————— - +—————-
poleO polel pole2

>>HHE 1MW % pole2 M5 polel I T,
| | |

2010



| |
I #Hit#

HHHHHHH HHHHH
———t———————— b ——— t—————

poleO polel pole2
%1% poled 25 pole2 IZFET,

###

#H#HH#H #HHHHHH
———t e +—————
poleO polel pole2

>>M %1% polel 5 poled IZFET,

#i# HHHHH HHAHHHH
———tm———————— p————— t—————

poleO polel pole2

2011
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>SHE 1% polel 5 pole2 (ZHT,
|
|

#H#HH#H
#it# #HHHH#H
———t e +—————
poleO polel pole?2
>>HE 1M % poled 75 pole2 XTI,
|
#it#
#H#HH#H
#HHHHHH
—— +—————— +—————
poleO polel pole2

[motoki@x205a]$
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7310 RREOMIBOEEICEHL TlE
FEECREZTOINEZEEBVEVTESLZL,

BREL(S EAOMTH S MUDMIICAH > TENHDD T, TNEFNDHTER
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(aos>=v5)

[motoki@x205a]$ cat -n CalcNapierNumberMain. java

1 /* Napier#eZ/\HEL T 1000MIE THEL THNT S... */

2

3 public class CalcNapierNumberMain A{

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

5 NumberWith1000DecimalPlaces

6 e = new NumberWith1000DecimalPlaces();

// e <—— 0

e.add(1); // e <—— e+l

9 for (int k=450; k>0; k—-) {

10 e.divideBy (k) ; // e <-- e/k

11 e.add(1); // e <—— e+l

12 }

13

14 System.out.print("e = ");



15 e.print (" ")
16 }
17 }
[motoki@x205a]$ cat -n NumberWith100ODecimalPlaces. java
1 /% INERBIT1000MIE CTORERI T TITIT NI SR */
2
3 public class NumberWith100ODecimalPlaces A
4 //INEEBD 1#193 (B U < (FBEEB) DIEZRT
FTITIDISR
5 //(NumberWith1000DecimalPlaces T > X5 2 X Tl&
6 //CDEDDigit AT I T U LEMFEY X MRICERIFT
NI T 1000H1X TOE =K 9)

7 private static class Digit A

8 private int  value; //INEER 1M1 DB
9 private Digit nextLowerDigit; //9 < FDOHID
10 [/ZTI IO RADOEER

11 [/ AR S DS
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public Digit(Digit nextLowerDigit) {
value = 0O;
this.nextLowerDigit = nextLowerDigit;

//Digit 1V X5 YV ADBENENLFIIRIBZENHD
@0verride
public String toString() A
return "a node that is an element of a linl
+ " and that represents some decima.

//Digit 1V RV ADFERIMICE | nunZ NIE
public void add(int num) {
value += num;
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// LIS DR remainderFromUpperDigit /Y
[/ BB EEREL. COMIITDATI D LEFD
KIYE%Z divisor CTEID

public void divideBy(int divisor,

int remainderFromUpperDigit) {

value += 10 * remainderFromUpperDigit;

int remalnderTolLowerDigit

= value % divisor;

value /= divisor;

if (nextLowerDigit != null)

nextLowerDigit.divideBy(divisor,

// C DHINMR

remainderToLowerDigit) ;

ED/NEEBD K I1TF

O CcolumnMTHI(C

[/HATCBDCEEREL. COMUATDATI D B
// DRI BHE (0~ 9) ZIRICHENI S, 1{BL.
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//5|#fillerAtHead0fLines (F 21 TBU T D EIKIC
BN FINERT,
public void print(int column,
String fillerAtHeadOfLines) A
switch (column) A
case 10: case 20: case 30:
case 40: case 50:
System.out.print(value + " ");
column++;
break;
case 60:
System.out.println(value) ;
System.out.print(fillerAtHeadOfLines) ;
column = 1;
break;
default:
System.out.print(value);
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column++;
break;

if (nextLowerDigit != null)
nextLowerDigit.print(column,
fillerAtHeadOfLines) ;
else
System.out.println() ;

private Digit topDigit; //ZEENER

[/ AVASZDS
public NumberWith1000DecimalPlaces() A
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topDigit = null,;
for (int i=1000; i>=0; i--)

topDigit = new Digit(topDigit);

//NumberWith1000DecimalPlaces T o/ X3 > X DIEAERTL.

[/ XFINRIBEED D

Q@0verride

public String toString() A
return "linearly linked 1list representation of'
+ " a number with 1000 decimal places";

/RIS NIRRT 1000HTE TOEY (C

B nunZ &
public void add(int num) A
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topDigit.add (num) ;

//RET D [NEm LT 1000M1E TOE =

divisor CIREZ

public void divideBy(int divisor) A

}

topDigit.divideBy(divisor, 0);

//IRFTFT B NIRRT 10001 TOR] =71, BU.

/ /13

—

FEDOHDITT

(SR EMNENTINTULBEER,

//ENERUKRITDXFFfillerAtHead0fLines &
/721 TBEEOEIRICIEN S C &(CT B,

public void print(String fillerAtHeadOfLines) {
System.out.print(topDigit.value + ".");

int extendedLength

= (topDigit.value+".").length();
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for (int i=0; i<extendedLength; i++)
fillerAtHeadOfLines += " ";
topDigit.nextLowerDigit.print (1,
fillerAtHeadOfLines);

¥

[motoki@x205a]$
[motoki@x205a]$
e = 2.

7182818234
6277240766
3174135966
3298807531
7614606630
5517027618
7093287091
4637721112
9316368892

javac CalcNapierNumberMain. java

java CalcNapierNumberMain

5904523536
3035354759
2904357290
9525101901
3226430016
3860626133
2744374704
5238978442
3009879312

0287471352
4571382178
0334295260
1573834187
3477411853
1384583000
7230696977
5056953696
7736178215

6624977572
5251664274
5956307331
9307021540
7423454424
7520449338
2093101416
7707854499
4249992295

4709369995
2746639193

NN

3232862794

3914993488
3710753907
2656029760
9283631902
6996794686
7635148220

N

N £ v oV - 1

N\



6630331825
3012331970
7825098194
5988385193
4841984443
3043699418
7683964243
17138986106

[motoki@x205a]$

2886939849
6841614039
5581530175
4580727386
6346324496
4914631409
7814059271
3739696552

6465105320
7019837679
6717361332
6738589422
3487560233
3431738143
4563549061
1267154688

9392398294
3206832823
0698112509
3792284998
62438270419
6405462531
3031072085
9570350354

2025

3879332036 -
7646430429 ¢
96181388159 ¢
9208630582 ¢
7862320900

5209618369
1038375051
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71 public NumberWith1000DecimalPlaces() A

72 topDigit = null,;

73 for (int i=1000; i>=0; i--)

74 topDigit = new Digit(topDigit);
75 by

NumberWith1000DecimalPlaces. java® 72~741fTEDEITDIRF :
(T21TBEEITIER)

NumbngitthOODecimaIPlaces
AT 0 (BRERF)

main()

. :I topDigit |Z

L7 NGNS AVRRSHH
: —— » —NumberWith1000 —
: EH DecimalPlaces()
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71 public NumberWith1000DecimalPlaces() A

72 Digit topDigit = null,;

73 for (int i=1000; i>=0; i--)

74 topDigit = new Digit(topDigit);
75 by

(7417H, AV XS OSFEOHEL, i=1000)
NumberWith1000DecimalPlaces
AT D (BRED)

Digit7 71D ~

topDigit |Z value | \
nextLowerDigit I:l

AV +SO5 X _
__NumberWith1000 JYVARSDS
DecimalPlaces() —Digit( nextLowerDigit IZ) {
value = 0;
Digit( topDigit); [ L this.nextLowerDigit = nextLowerDigit;
I }
null
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8 private int value; / /IINEGER L 13 OD1H

9 private Digit nextLowerDigit; //9 < FDMiDA 7 ..
12 Digit(Digit nextLowerDigit) { //JVA KT I X
13 value = O;

14 this.nextLowerDigit = nextLowerDigit;

(AVXX+S59Dbigit O W, 141TEHEITEER)
NumberWith1000DecimalPlaces
T T0 bk (BREF)
Digit74 73 1D

topDigit |Z| value| 0 \
nextLowerDigit IZ

AVIAZ05 - _
— NumberWith1000 _[:)'_J_Z |\7LD/5' Digit ]
DecimalPlaces() Igit( nextLowerDigit ) {
value = 0;
Digit( topDigit); this.nextLowerDigit = nextLowerDigit;
I }
null




71 public NumberWith1000DecimalPlaces() {

72 Digit topDigit = null;
73 for (int i=1000; i>=0; i--)
74 topDigit = new Digit(topDigit);

(7T41THZEITIE®, i=1000)
NumberWith1000DecimalPlaces
AT 10 bk (BEER)
» - DiQtFTI T U~

topDigit ‘ : value | \
nextLowerDigit |Z

A3 D5
—NumberWith1000 —
DecimalPlaces()

Digit( topDigit);

2029
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71 public NumberWith1000DecimalPlaces() A

72 Digit topDigit = null;
73 for (int i=1000; i>=0; i--)
74 topDigit = new Digit(topDigit);

(74178, AV XS OSEUOHEL, i=999)

Digit4 710 b
NumberWith1000DecimalPlaces > value| O
FTVIO L (BRER) 3
. tL Digit
— DigitA 7 T 5 oo nextLowerDigit |~
topDigit | value
nextLowerDigit
A3 05 - _
_ NumberWith1000 _ 1Y ARSDS |

DecimalPlaces() / —Digit( nextLowerDigit ) { —
value = 0;
Digit( topDigit); — MHH UL this.nextLowerDigit = nextLowerDigit;

}
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13
14

(AVXX+SD05Digit O, 141THETER)

private 1int
private Digit nextLowerDigit; //9 < FDMiDA 7 ..

value;

2031

/ /TINESGAES 1 M1 3 OO

Digit(Digit nextLowerDigit) { //JVA KT I X
value = O;

this.nextLowerDigit =

NumbngitthOODecimaIPlaces
ATI 0 (BEERTF)

topDigit -~ |

AVX~Z05
—NumberWith1000 —
DecimalPlaces()

Digit( topDigit); —]

/////'

nextLowerDigit /

dAVAZD05
—Digit( nextLowerDigit
value = 0;

this.nextLowerDigit = nextLowerDigit;

}

>
/ L Diai
Digit4 71 5 - nextLowerDigit é
value 0

)

nextLowerDigit;

DigitA 7T T D s
value 0
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71 public NumberWith1000DecimalPlaces() A

72 Digit topDigit = null;
73 for (int i=1000; i>=0; i--)
74 topDigit = new Digit(topDigit);

(741TBEETEE, 1=999)
NumberWith1000DecimalPlaces

value 0
topDigit > / .
— nextLowerDigit é

nextLowerDigit

AVX~Z05
—NumberWith1000 —
DecimalPlaces()

Digit( topDigit);
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71 public NumberWith1000DecimalPlaces() A
72 Digit +topDigit = null,;

73 for (int i=1000; i>=0; i--)

74 topDigit = new Digit(topDigit);

(7T41THZETE®®, i=998)

NumbngitthOODecimalPlaces
FATIITO b~ (BHET)

—>

topDigit

A~ D5
NumberWith1000

DecimalPlaces()
Digit( topDigit);

DigitZ7 71D e

value | 0

nextLowerDigit

/

—

Digit7 7T 1D b~

value |_O/

nextLowerDigit —

DigitA 71D s
value | 0

nextLowerDigit
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REIED
1LY
FIRIIES
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o 2PARMDEIR EICStringA TV 1D MEint T —SDEZEERER

EUTIREL. BIC
(EDFEZFDFRERD

< GED

StringZ 210

)

Stringd J VI D )

(FHDStringd V1D

~)

< (BOFEZDFRDStringd IV T T )

EVSBEREMICIRICEEISIZ T I U RGN, ...

= CORRIE, 2PARZEBEI DA TITIIRNDIS R

BinaryTreeOfStringInt % FF

il

e 2PORNEBERERIATI T O RDT S X Node
2DARDD S ZADOHF CREINICES
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(Jaos>=>5)

SENEE... BEXR(ET = ANDESE
JavaDIBE .. BREIA T I T O LTHDRTEAXRE LU TEHETE D

= BEXDEBEREATIIOREUTERER.
No5DATITOEDOERICK DT
R BERDIBAPCRBTERODRTMEEEZITD

[motoki@x205a]$ cat -n SortIdIntPairsByBinaryTreeMain. java

1

O O© 00 NOOL bk WIN

/% (1) @B & B T — 2 D% FEAIAA TIE

/% (2) TORAZ 2 ROZELITEM AR U, 20 KZ i fEEIZ =/
/ * ET U -, SRR IZB U CREENEIZ R B RRIZEND

/* LWOFEERFED KU, HERIZ20AK%Z PRINEIZER UK
[ INZEDZRIEIZH TS Java 7 T T A

import java.util.Scanner;

class SortIdIntPairsByBinaryTreeMain {
public static void main(String[] args) {
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Scanner inputScanner = new Scanner (System.in);
BinaryTreeOfStringInt tree =
new BinaryTreeOfStringInt();

[/ T—IANE2RRADEA
while (inputScanner.hasNext()) {
String newString = inputScanner.next();
if (inputScanner.hasNextInt()) A
int newInt = inputScanner.nextInt();
tree.insert(newString, newlnt);
} else A
System.out.printf ("ERROR: invalid data
" ==>inut 1s abortec

break;

by
/2R AR EFEIRICER URFSINIZEDZIRICHT]

tree.inorderTraverseAndShowContents () ;
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29 by
30 }
[motok1©x205a]$ cat -n BinaryTree0fStringlInt.java
‘HSUu%ﬁ7ylﬁb&an &@ﬁ%ﬁ$ﬁﬁ&bf*d
2 /% 2DAT (HRENEER U 7 String OB EIEIZ 2 2 BEID) +/

3 /% REFT ATV MDY T A */
4

5 public class BinaryTreeOfStringInt A

6 [12DARZEBUT BIERBRERITTIIIORDISX
7 private static class Node A

3 private String stringData;

9 private int intData;

10 private Node  leftChild, rightChild;

11

12 [/AVASZDS

13 public Node(String stringData, int intData) {
14 this(stringData, intData, null, null);

15 F
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public Node(String stringData, int intData,
Node leftChild, Node rightChild) A
this.stringData = stringData,
= 1ntData;
this.leftChild = leftChild;
this.rightChild = rightChild,

this.intData

¥

//Node-T VXV XDEENLINZIRIBETEN D

@0verride

public String toString() A
return "binary node of String-int pair ("
+ stringData
+ " , " + intData + ll) ] ;

¥

//_ D Node A F%&F

AENR(CR

ER UTFIC

//stringData DFEEIEZ (R T SERIC.

BRICHBREE
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public void insertLexicoOrder(
String newString, int newInt) {
if (newString.compareTo(stringData)<=0) A
if (leftChild == null)
leftChild = new Node(newString,
newlnt) ;
else
leftChild.insertLexicoOrder (
newString, newlnt);
+ else {
if (rightChild == null)
rightChild = new Node(newString,
newlnt) ;
else
rightChild.insertLexicoOrder(
newString, newlnt);
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//CDNodeA F=FEIEICEERL T
IBICEX 5NIEABZERT
public int inorderTraverseAndShowContents(
int serialNumber) {
if (leftChild !'= null)
serialNumber = leftChild.
inorderTraverseAndShowContents(
serialNumber) ;
System.out.printf ("%4d %11d %sin",
serialNumber++,
intData, stringData);
if (rightChild != null)
serialNumber = rightChild.
inorderTraverseAndShowContents(
serialNumber) ;

return serialNumber;
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private Node root;

[/ AV AZDT
public BinaryTreeOfStringInt() {
root = null;

}

//BinaryTreeOfStringInt 1> X5 > X DIEEERTL
NFHRIBEED D

@0verride
public String toString() A
return "binary tree of String-int pairs\n"

S that are seen to be sorted "
- "by lexicographic order of St
+ when the tree 1s inorderly ti1
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79 /23R FREIRICEERUEIC
80 //stringData DFSIEZ R CDIHR(C. BEFGICHERZIEN

81 public void insert(String newString, int newlnt) A
82 if (root == null)

83 root = new Node(newString, newlnt);

34 else

85 root.insertlLexicoOrder(newString, newlnt);
86 Iy

87

88 /2R AR ZEFEIEICEERL CIBICEX SNICARBRERT

89 public void inorderTraverseAndShowContents() {

90 System.out.printf (" intData stringDat:
91 S
92 if (root == null)

93 System.out.println(" (empty)");

94 else

95 root.inorderTraverseAndShowContents (1) ;

06 ¥

97 }
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[motoki@x205a]$ javac SortIdIntPairsByBinaryTreeMain. java
[motoki@x205a]$ cat dynamic-1llist.data

asdfghjk 55555

gwertyul 222222

abc 123
ppp_qqq 2345
ZXCV 987
kkk 456
efghi 77

[motoki@x205a]$ java SortIdIntPairsByBinaryTreeMain
< dynamic-llist.data

intData stringData

1 123 abc

2 55555 asdfghjk
3 77 efghi

= 456 kkk

5 2345 ppp_9qq
6 222222 qwertyuil
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4 987 zxcv
[motoki@x205a]$



