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KOMBENSMITTO 4MIzONTIE, ToFns 1F2ERL, ERAKORIRMR
O@ET-ILTHELTIEIN,
2B, 2B ERBRLAESICE, BUHOLIMICOWTRELET.

M6 XROCTOVSLDOHFBERNTOY I LEHRAT, RETEZ L.

(7% o LADFEA)
SEAEETEEDLDIC, BN ZE 3 UAERYOEBROXFEFICERT SHEK
convert T&Hh 5,
1) RON—IVNZEDTWTE#HEZTTD,
O BEENAOBS, XBIIYATAFSEMNT S,
@ BEOTHME3IFZIELICATEFAT S,
BB ERITTRT

& ZB@H
B 3T EY O BRDOXF
1234567 | 1,234,567
-57482 | -57,482

63 t 63

-999999 | -999,999

@ FOVSLAPFTEREINTVIEEOMLRKIT, KOEBDTHD.
void convert(long num, char str[]);
S1% : BH num, BRBEONTFF] str(]
RHME : 72U
B - B num % 3 RPN BROXFINIERL Tstr[ 1 IETNSK
MT D, str[] IKIIEBRBOXFFNERHT 2 DI+ I3 RE R
ENTVWBEHDET S, T, BRuum ZITEUTET 5,




(FOy I 4]
void convert(long, char[]);

void convert(long num, char str{]){
int minus = 0, 1 =0, j = 0;
char table[] = "0123456789";
char tmp;

if(num < 0){
minus = 1;
num = -num;

}

do{
str(j++] = table[num % 10]; /* BUED T SIRISXFICESR ~/

N

ﬁ(]I] == 0 && num != 0){
strij++] = ',

}

}while(num != 0);

if(minus != 0){
str{j++] = '-';

}
str{j--]1 = '\0"';

for(i = 0; [__c_ )¢ /* BRERICT S, */

tmp = str[i];
str[i] = str[j];
str[j] = tmp;
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biIZH T HBER

7 {1+ 1) % 3 A4 (1 +2) %83

7 (3 +1) % 3 I (j +2) % 3

F i% 3 A j %3
clZBT S MER

7 i t= j; i++ A i 1= §; i++, j--
1< j; i+ I i< 3j; i++, J—-
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HLEEMTIE, REFHO-RELTIE—AKOHIEEZ BEIZHhnT, HEZ
EOERRRERAZEICEEL, NETHIELICLE, ZOFEERTIE, MEIE—
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—RICRERE N EBEER T LT 5.

1) JE—HORAZIDL MEILEMAINZICAHA—FREZIE—RBIZTEY T 5,

JE—#idty hENAZICH—R2ASHAREEHARD, NICRET 5.

(2) FIFESMT 7 1)) COPY-FILE X, JF—HBICBEIN=EEM» S LA M

MU, RLISRTLa—REROE7 71 )V TH 5.

FAA FIREE fERBEK il 65
81F72) 1F7) (4¥572) 1)

B1 FIAEHE 77400 a—FER

@© aEC—#OFA1IENIHNLT, 1L a— RAERINS,

@ FARIIE, BEEN4FE, ARCESEFNREN 2T TERINS,

@ FIAZEICIE, B1EEH, F2EEN F1IHRK F2HERRN FERO
JEiZ, TRENINSSETEHVRS N 1F0HEI— RBMEMI N3,

@ FHEREICE, ERALEZIC-FRORESEAEIND, mEHIE—BEZF]
AUTHEICHR L/ZSETHIRERA S,

® WmEIEY—#EEFNALZSAEEAERIC 1ARESN, FIALZRr S
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3 IC—AKOERER, 1BBYUZDAFTTEA3WOKUTET S,




COBOL

(4) HEHERORRHIZK 2I1TRT,

Dev-1
Dev-2
Admin

Sales_l dkokdkkkkkkihk
Sales-2 **kkkkxk

—===4-===l---—4-—--2--——4---=3 (x1000)

*hkkkkhk
khkkhkhkhkkkkkkkkkkkk
* % % k%

B2 SHABEROXRTH

@ FIAHMED, F1EEN, F2EE, S1ERN, T2HRD, TEEI,
ZFiZsales-1, Sales-2, Dev-1, Dev-2, Admin & E RT3,
@ WMEZELICAZEDHEAKMEZENLT, 100KE*H—DELEESSTT

TRT B, 2L, 100 T2 0naidyn B3,
(FaZsAh)
(fr&=)
1 DATA DIVISION.
2 FILE SECTION.
3 FD COPY-FILE.
4 01 CP-REC.
5 02 CP-DATE PIC X(8).
6 02 CP-DEPT PIC 9(1).
7 02 CP-CNT PIC 9(4).
8 02 CP-BOTH PIC 9(1).
9 WORKING-STORAGE SECTION.
10 01 TOTAL.
11 02 DEPT-TOTAL PIC 9(4) OCCURS 5 VALUE ZERO.
12 77 READ-FLAG PIC X(1) VALUE SPACE.
13 88 DATA-EOF VALUE "E".
14 77 DEPT-CNT PIC 9(2).
15 77 MARK-CNT PIC 9(2).
16 77 HEADER PIC X(47) VALUE
17 " DEPT -—--—--+----l---=+4-—-=2--==4---=3 (x1000)".
18 01 DEPT PIC X(40) VALUE
19 "Sales-1 Sales-2 Dev-1 Dev-2 Admin".
20 01 DEPT-HEADER REDEFINES DEPT.
21 02 DEPT-NAME PIC X(8) OCCURS 5.
22 77 MARKER PIC X(30) VALUE ALL "*".
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23
24
25
26
27
28

30
31

33
34

35

36
37
38
39

40

#
42
43
44
45

PROCEDURE DIVISION.
MAIN-PROC.
OPEN INPUT COPY-FILE.
PERFORM UNTIL DATA-ECF
READ COPY-FILE AT END SET DATA-EOF TO TRUE
NOT AT END PERFORM CNT-PROC
END-READ
END-PERFORM.
CLOSE COPY-FILE.

PERFORM PRT-PROC.
STOP RUN.
CNT-PROC.
| a |
PRT-PROC.
DISPLAY HEADER.
PERFORM VARYING DEPT-CNT FROM 1 BY 1 UNTIL DEPT-CNT > 5
IF DEPT-TOTAL(DEPT-CNT) NOT = ZERO THEN
| b |
DISPLAY DEPT-NAME(DEPT-CNT) MARKER(1l:MARK-CNT)
ELSE
DISPLAY DEPT-NAME (DEPT-CNT)
END-IF

END-PERFORM.

Tursahol RARBELWEAZ, REBORHSEN,

ADD 1 TO DEPT-TOTAL(CP-DEPT)

ADD CP-CNT TO DEPT-TOTAL (CP-DEPT)

COMPUTE MARK-CNT

COMPUTE MARK-CNT

(DEPT-TOTAL(DEPT-CNT) + 99) / 100

DEPT-TOTAL (DEPT-CNT) / 100

MOVE CP-CNT TO DEPT-TOTAL(CP-DEPT)

MOVE DEPT~TOTAL(DEPT-CNT) TO MARK-CNT




COBOL

B2 MEIC—BEEZFALAREORREEHEL, 50 ¥RKBMOBHIEIHIDLD
IZEBEOAERIZ (1) 2R RTBHEIIC, TOVSLEEETSE, ROEXFD
[ lcAhzELWERE, REBOTHSEN,

D
Sal
Sal

Dev-1 kkkkkhk
Dev-2 Khkkkk kKKK KK IRKN (1)

Admin *hk xR

EPT ____+————1———~+————2————+---—3 (xlOOO)

es_l *hkkhkkkkkkhkk
es_z ********( 1 )

B3 a5 AEBEROXRRG

X TAVSLDEERE

nE EEAE
ARS11E120/H 02 DEPT-BOTH PIC 9(4) OCCURS 5 VALUE ZERO.
2B 77 BOTH-RATE PIC 9(3).
@Fﬁﬁ IF CP-BOTH = 1 THEN
- ADD CP-CNT TO DEPT-BOTH(CP-DEPT)
B m END-IF.
FRENELE | d |

IF BOTH-RATE >= 50 THEN
DISPLAY DEPT-NAME (DEPT-CNT) MARKER(1:MARK-CNT)

ELSE
DISPLAY DEPT-NAME (DEPT-CNT) MARKER(1l:MARK-CNT) "(!)"

END-IF

ciZEAd AMER

7 7&F530&31 1 T&531&32
7 FEE35&36 I 7&S37&38

diZB T 2MRER
7Y COMPUTE BOTH-RATE =

N H 3 A

DEPT-BOTH(DEPT-CNT) * 100 / DEPT-TOTAL(DEPT-CNT)

COMPUTE BOTH-RATE = DEPT-BOTH(DEPT-CNT) / 100
COMPUTE MARK-CNT = DEPT-TOTAL(DEPT-CNT) / 100
MOVE DEPT-~BOTH(DEPT-CNT) TO BOTH-RATE

MOVE DEPT-TOTAL(DEPT-CNT) TO MARK-CNT
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(Java7 07 S L THERTZAPIOHHAIL, ZOMFOREEZSBLTIEX N, )

A=A FNOF: )

275 X PhoneBook [3BFEEERT IV IATH B, —DOLRNIIEROEZEE%:
MISTTH I EMTES,

PhoneBook DAY v Rid, RDEBVTHS., TI T, 5% name iZ & AT,
phoneNumber [ IEFER S #KT,

void add(String name, String phoneNumber)
BREKRICLAIEBERSEZRHETD, Z0AYy FEHEKREERZ L& T,
—DOLANCERDEFES EMIBMITDIENTES,
BIEONWTNAITHEAS null D& El3, NullPointerException %%
T3, ¥/, BEESIE, BFE ¥ Ed»sRd 1 XFULOXFEIEL,
BOMNHBHEAITIE IllegalArgumentException Z i 3,
Set<String> get(String name)
SIEICHEE L ARSI S NI R TOEFESOESGEERT,
void remove(String name)
FIBICIEELERT E T NITHBMTSNTNEITRTOEFRSZHIBRT 5.
void remove(String name, String phoneNumber)

FIITIEE LRI ISMIT O N TV RIEE L2 EFEES ZHIRT 5,

%7 5 A PhoneBookTester (ZF A FHO 7OV S ATH 5. ETEEZKLIZRT,

Scott
031234567#001

1 RITHER




Java

A A NN

import java.util.Set;
import java.util.HashSet;
import java.util.Map;
import java.util.HashMap;

public class PhoneBook {
Map<String, Set<String>> book =
new HashMap<String, Set<String>>();

public void add(String name, String phoneNumber) {
if (name == null || phoneNumber == null) {
throw new NullPointerException();
}
/1 BFE HF EIDSES1IXFULDOXFITRINEFNERIFS,
if (!phoneNumber.matches("*[0-9#]+$")) {
throw new IllegalArgumentException();
}
Set<String> numbers = book.get(name);
if (numbers == null) {
numbers = new HashSet<String>();
}

numbers .| a |

book.| b I;

-

}

public Set<String> get(String name) {
// BR UL T ONETRTOBEEBBDEELET.
Set<String> numbers = book.get(name);
Set<String> set = new HashSet<String>();
if (numbers != null) {
set.addAll (numbers);

}

return set;

}

public void remove(String name) {
book.remove (name);

}

public void remove(String name, String phoneNumber) {
Set<String> numbers = book.get (name);
if (numbers != null) {
numbers .| C 1:
// RIEFHTFONABERSHELS BN, BERIOSEHIZHIRT S,
if (numbers.isEmpty()) {
book.remove (name) ;

}



(s> 42)

public class PhoneBookTester {
public static void main(String[] args) {

PhoneBook pb = new PhoneBook();

pb.add("Scott"”, "0809876543");

pb.add("Bill", *0909988776");

pb.add("James", "0909090909");

pb.add("Scott", "031234567#001");

pb.remove("Scott", "0809876543");

System.out.println("Scott");

for (String num : pb.get("Scott")) {
System.out.println(" " + num);

}

g1 Tossa80[ JRARBELWEAL, BREROTRNSEN,

FRE B
7 add(name) 4 add(phoneNumber)
77 put(name, numbers) I put(name, phoneNumber)
7 put(numbers, name) #1  put(phoneNumber, name)
F remove(name) 2 remove(phoneNumber)
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RIZBT 2 E LTIELWE R R, BEROFNSEN,

public Set<String> methodX(String var) {
Set<String> ret = new HashSet<String>();
for (String key : book.keySet()) {
if (key.startsWith(var)) ({
ret.add(key);

}
}
return ret;
}
B2 45X PhoneBook [ZEBMULAEAY YR
AR
7 BEBIIBBFINTLWLIEEESODE, 5l ivar THEXAOSNEXFHITHE
ZIRTOBEFHETOEREZRT.,
A4 BHERICBEBINTVRERODE, 5l var THEAOGNIEXFIITHEST
RTOLROESEERT,
D Bl¥ivar THEZSNEXFIITHELEHEHEFTITHIGH T SNZTRTOAR]
) DEEEET.
g I 3% var THA SN XFITHE S BRI 5 TR TOBHEES
DEEEERT,
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(Fa¥ 5 LD
1EBEORAIINY—>2ERTB TS SATHS,

Q1) TalSLEERTEIAIZNNY—OMEERLITRT,

K1 TOTSLEERTBETRAING — DRI

WASE/ A NN A INY — 2 DERR

PTN1 EEEy "o EXENEEY RESETOEY FE1,
FNLUNE O IZRTE

PTN2 BEEEy ML EIONAEEY FBEBETOE Y M %0,
FNLSNELICER

PTN3 Ezsn-Ey FBEBOEY bEL, ENLUSNEOICH

©Q@ ToryssiE, Evhb&EE (0~15) #ZGRIICHREL THUHEN, £RLET
AT —2HEGR2ZIZHMLTETOT T LIZE S,
Q) TarysLrhoRESEE, RALPAYGRIONRIRITIZIREY.,



VA=AV

PTN1 START
PUSH 0,GR1
LAD GR2,15
SUBL GR2,GR1
LD GR1,GR2

LD GR2,=| a |
SRA  GR2,0,GR1
POP  GR1

RET
END

VA AFNA

PTN2 START
PUSH 0,GR1
LAD GR2,16
SUBL GR2,GR1
LD GR1,GR2

LD GrR2,=[ b ]
SRL  GR2,0,GR1
POP  GR1
RET
END
(Fos 7 AL3)
PTN3 START
LD Gr2,=[ c |
SLL  GR2,0,GR1
RET
END

51 7or5u61~300_ JRANBELWEXE, BEBOTHSEN,

RER
7 #0001 4 #0FFF
7 #8000 I #FFFO0
%+ #FFFF



BR2 PTNL, PTN2 2R LT, E2ITRTIAINY — % ERT 2 PTNG 2ERR
L. 7050400 JRANBELWEAZ, MEROSNSEN,

K2 RLAETOSSALERTEITRINS -2 O
VAsUAIN A TAINEY — 2 DER

5z Ey bHESB1I”AS5B2 (15>B1=2B2>0) £T
DE Y hE0, FNUANELICEE

PTN4

7047551, BLEGRLIZ, B2EZGR2IZCHEFL THUNEEN, £RLAETZ
ONF =& GR2IZBML TETOV S LICRES, JOVSLANBRS & &,
RELZAYGRIOHNABIITICETS.

(Fas 5 h4)

PTN4 START
ST GR1,WRK
LD GR1,GR2

CALL PTN1
PUSH 0,GR2 ; PIN1 DER &% —BRTF
LD GR1,WRK
LAD GR1,1,GR1 i EvFESORYE
CALL PTN2
POP GR1 : RELTUWVE=PTINL DER%A* GRLI A
| d ]
LD GR1,WRK
RET
WRK DS 1
END
AR

¥ AND GR2,GR1 4 OR GR2,GR1

Y7 SLL GR2,0,GR1 I SRA GR2,0,GR1

4+ SRL GR2,0,GR1 51 XOR  GR2,GR1
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B10 ko CTal s L0FEARRTOF S LA EHFHAT, HE1, 21082 L.

VAL AFNOE 1 ;)]

52 Eﬂf:%‘%‘%’&, &%%%Jﬁbl’cﬂ‘é%m:“}ﬁﬁ“éﬁéﬁ encrypt_text TH 3,

(1) BS%K encrypt_text DOFEIIL, KOEBDTH 3, 1=7ZL, 771 INEICED
Banwdsnsd s,
in_filename EXMNHEMINTWET 7%
out_filename MESXEBRMTZIT7 714
ctbl BnFER

2 FXIZFENDZHBDIL, KO REHEOXFTH 5,

HKFE A~Z, a~z

¥F 0~9

L !"#3& ' () *+,-./:;<=>2[\]1"_{]|}~

ZEENF

Q) BMFRIL, FXITEND REBHEOXFEHML /= 417 235D 2 Kt XFHE
FITHD, BFROITRTOERIL, REIXFHEMINS,

@) BFICEBESHL, ROEBVITTI, £EL, MFROBTT (]13) OF
KR LT (70) 2%, &EF (Fl22) ORIZIRREF 310) H2HDELT
MEZITD,

O EXOEBEMNS2XFITDERODHL, @ ~O@ OUEETS., FXOXFK
NHROHEIL, BEERDOIXFIIONT, BAXEAXFIXFEEMLT2X
FIILTAEZITD,

@ ZTNTNOXFIIONT, REROFOME (FTLF) 2kKD 5,

® 2XFEBNRALMBICHE (A—OXFTH?) BE

ENThOXF %, BFROLETF UTFTLIIA) RHHLFIBEMA S,
BRFOFAERLIFORITRTY .

aul

® 0@ 6 6
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@ 2XENRUITIZHBEE
TNTNOXFE, MFROLERE (ALTO15H) THELFICBEHZ S,
BFOFERLFDODITRT,
® 2XFENRLCINCHZEE
ZNENONF%E, MFROET AT FORLI) CHEXFICEEIHA S,
BFEOHZEEIFDBITRT,
® ZofoBs
FNENOXFEE, RFEEORUGT, tAHOXFERALIICHBXFICES
BZX%, fFOFERLIFOO®ITRT,

ctbl[f7I1(5]1 0 o 22 ctbl{fT1(51 0 o 22
0 0
1 & 1 Qlel [Q[m
2 Ye 2 % 74
3 et ——————r———————————— . . . 3 ..........
® 2XENF—DEE @ 2XENRRLITICHEE
ctbl(f7]1(%1 © S 22 ctbl[fT1(%I1 0 o 22
0 /'O 0
1 N 1 O [
2 40 2
3 csrne \_‘. ..... 3 ..... . D .....
® 2XERRALFICHDEE ® TOhoBs
(LB

O:IEXDL, 2XFH @1, 2XFHOMFOEE
Q:EXD1XFH Q1 XFEHORFDHR
0O: ¥EX02XEE W2 XFHOBRFOESR

1 #®F0H



(6) MFREANBESLOFZK 2ITRT.

EX:FEANA2008B8AFALLAE
BESX:GFX7WW70GBEE.TF

XaM.
I2EM

S|x|a|a|®R

ctbl[f7][%]1 0 1 2 1819202122
o[7]s]e] 213456
1|A]0]|1 X{y|z],
2(Nfv|wW I|J|KiL|M
3|{F|G|H| |A|B|C|DJE

XX 53 EX

2 XFHFE— 090 Www 2XFENFELCET | FE
DEE L L - E E ZH58E F A
2XFENRELY | X A I 2 A 2
HH8E M . E M TOMDOBEE 8 A
A E

rqo\xmﬂ:l)q.

F AT BREAXFERT,

K2 #FERERAVLESEOH

(Fa L)
(fr&=)

1 #include <stdio.h>
2
3 #define ROWS 4 /* BFROTE */
4 #define COLS 23 /* BRFROTE */
5
6 void encrypt_text(const char *, const char *,
7 const char{ROWS][COLS]);
8
9 void encrypt text(const char *in_filename,
10 const char *out_filename,
1 const char ctbl[ROWS][COLS]){
12 FILE *ifp, *ofp;
13 char ch[2];
14 int col[2], row[2}, flg, i, sts;
15
16 ifp = fopen(in_filename, "r");
17 ofp = fopen(out_filename, "w");




18
19
20
21
22

23

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40
41
42

43
44
45
46
47

48
49
50
51
52
53
54
55
56
57

99
60

do{
sts = fgetc(ifp);
if(sts != EOF)({
ch[0] = sts;
sts = fgetc(ifp);
it[_a_ | /* XEBHSHEROEE +/
ch[l] = ' ';
}else{
ch[1l] = sts;
}
for(i = 0; i < 2; i++){
flg = 0;
for(row[i] = 0; row[i] < ROWS; row[i]++){
for(col[i] = 0; col[i] < COLS; col[i]++){
if(ch[i] == ctbl[row[i]][col[i]]){
flg = 1;
break;
}
}
if(flg != 0) break;
}
}
i _b_D«
if([c /* 2 XFENE—DBE +/
cno) = chr1) =[_d_J;
yelse( /* 2 XFBRICTICHDIHE */
ch[0] = ctbl[row[0]][(col[{0]+1) % COLS];
ch[l] = ctbl[row[l}][(col{1l]+1l) % COLS];
}
yelse it([__c_ ) { /* 2 XEBALHICHBIBE */
ch[0] = ctbl[(row[0]+1) % ROWS][col[0]];
ch[l] = ctbl[(row[1l]+1) % ROWS][col[l]];
telse{
ch[0] = ctbl{row[0]]{col[1l]];
ch[1l] = ctbl[row[1l]][col[0]];
}
fputc(ch[0], ofp);
fputc(ch[1l], ofp);
}

}while(sts != EOF);
fclose(ifp);
fclose(ofp);



axfEN

s amol |RANBELWEAR, BEROHHSEN,

alZBl T o MER

7
T

ch[0] = ' 4 «ch[0] != ch[1]}]

ch[0] == ch[1] #+ sts != EOF

b, ciCBAd 2 EEE

7 ch[0] ==

}1 sts == EOF

7 «ch[0] != ch[1] 1 ch[0] == ch[1]

™7 col[0] != col[l] I col[0] == col[l]

4 row[0] != row[l] H row[0] == row[l]
diCB Y 2MER

7 ctbl{(col[0]+1) % ROWS][(row[0]+1l) % COLS]

1 ctbl[col[0]+1l][row[0]+1]

™7 ctbl[col[0]][row[0]]

I ctbl[(row[0]+1) % ROWS][(col[0]+1l) % COLS]

Z ctbl[row[0]+1][col[0]+1]

B2 kompto[ JRANBELWEAZ, BERODH SR,

DICEET 5,
HFHLWHIE)

XN S BT LFZRN X EHEROBFHRAITHESHL, FXERL

NEBEICHRITXFZHFALLDOEREXET S,

D EXCFENBXFLLTHITXFZEML, BFICLIREFLERDLES



2 H20MFRERNVEFLWAHETORSLOFAZR 3IZRT.

¥X:FEA20081
i)
AFALLAEZXAM. |

MEX:GFXT7TWW7.!
l
0OGBEE.FI2EM)]/

XA dEAXFE, LT BEITXFEEERT
B3 #HLLWAETOERSIEOH

) TS T 20T, 7OV I LERDEBDIIEET 5,

& TOJSLDEEANT

nE EEAE
gﬁ;m&:m@ﬁﬁ int cnt2;
1B
TEBFS19%%E sts = fgetc(ifp);
while((char)sts == '\n'){

fputc('\n', ofp);
sts = fgetc(ifp);
}

TBS22%2%%E cnt2 = 0;
sts = fgetc(ifp);

while( (char)sts == '\n'){
cnt2++;
sts = fgetc(ifp);
}
E@Fzﬁ for( ; cnt2 > 0; cnt2--){
I E fputc('\n', ofp);
}
FRETE
7 fr&=53&54 1 f7&S54&£55
T f7& 555 &56 I f7H%556 £57

% {7%&#F57L58




COBOL

11 KD COBOL 7O/ I ADHARLNTOY I LEFRAT, R, 2ITEA L,

(TO5 Z LOFH)
wWEAFMT O F L EVAL-EXP OFERFE D720, RERZHERTE2ITXTO

NY— > DXFFEERT ST 05 5 LGEN-EXP TH 5,

(1) GEN-EXPI3, 1XFH5 7 XFETORERLTFF% HB4ER L TEVAL-EXP &
HOHL, 10K RERENTT 2, RIEXIOHRY X M &> TERTH
5. RBLIEHRIFZET 2.

R RER

T: T

F: F

E: (

E: &

F: T&T&F

F: T&T&(F)
B1 EROH)

2) HRERAFME IO SLORBELIE, ROXDIZTD.
CALL "EVAL-EXP" USING NS A& 1 NRSA%2

T, NSAFLIFBWIAT, ZATRTTZ1IXFNS TXFOHREREE
ET D, NTAY 2ITFMERTHD, EOLZWE T, BOEEEIF, BXTo5—
MHDBEZFRENES, INSAY LIZEVAL-EXP DETICE > TEEINSZ &L
AN

(3) EVAL-EXP THIHRERIL, ROIkET S,

@ #%HERIZ, HBEHEAT, F, ZO0HREBERZREREE Fs, | TORWVWEDOD,
BRUREBREEN(, ) T 2LbOTHBRIND, TIT, TIIEME, FidbH
B, s dHRER | IREEXT,

@ HRERDOHEDOMEFIL, FUMT K SHERFINEICHEIN, FERTILS
NTVARLHAXBEALFE CIEMLOHEIT « 2% | KO bELBEMLE . RUE
TIPSR B EIIENSRICFHEE NS,



@ HERXOBBERIL, BFL1~600R23EX1~70KFH %2, EXER
NUM-TBLIZARL, BF1~6IC6BEOXFT, F, (, &, |, ) 2MEIETE
3z (M2) .

ERAOBTFTS) CXFOLE) EREOREALFH GXFEDEX)

111411 T|{T|T|{T]|T
11112 T{r|T|T|F
xH
1{3({6|6]|6 mPp [(T|(|)[)])
1{4|1]1]1 T|s|T|T]|T
6[(616]|6]|6 Y1y 1)) )

B2 {ERMAE NUM-TBL [CER S NABFH LG T 2REXXFES

(7% < .\ GEN-EXP)
(7&S)

1 DATA DIVISION.

2 FILE SECTION.

3 FD EXP-F.

4 01 EXP-REC PIC X(08).

5 FD PRINT-F.

6 01 P-REC PIC X(13).

7 WORKING-STORAGE SECTION.

8 01 CONSTANT-CHARS.

9 05 CONS-VALUE PIC X(06) VALUE "TF(&]|)".
10 05 FILLER REDEFINES CONS-VALUE.

1" 10 CONS-TBL PIC X OCCURS 6.

12 01 NUM-BUF.

13 05 NUM-TBL PIC 9 OCCURS 10.

14 01 EXIT-SW PIC 9.

15 01 EXP-L PIC 99.

16 01 RESULT-SW PIC X.

17 01 WK-I PIC 99.

18 01 WK-TEMP PIC 99.

19 PROCEDURE DIVISION.

20 MAIN-CTL.

21 OPEN OUTPUT EXP-F.

22 PERFORM GENERATE-EXP VARYING EXP-L FROM 1 BY 1
23 UNTIL EXP-L > 7.
24 CLOSE EXP-F.



26 OPEN INPUT EXP-F.

27 OPEN OUTPUT PRINT-F.

28 PERFORM EVAL-EXP-PRINT.

29 CLOSE EXP-F PRINT-F.

30 *

31 STOP RUN.

32 GENERATE-EXP.

33 MOVE SPACE TO EXP-REC.

34 * A zk-ciid

35 MOVE ALL "T" TO EXP-REC(1l:EXP-L).
36 PERFORM VARYING WK-I FROM 1 BY 1 UNTIL WK-I > EXP-L
37 [ ]

38 END-PERFORM.

39 MOVE EXP-L TO WK-I.

40 * BFIDERLEMRERNDER

41 PERFORM [ b ]

42 WRITE EXP-REC

43 MOVE EXP-L TO WK-I

44 MOVE 0 TO EXIT-SW

45 PERFORM UNTIL WK-I < 1 OR EXIT-SW = 1

e

47 * [FrtPBVDFIzvy

48 IF NUM-TBL(WK-I) > 6 THEN

49 MOVE 1 TO NUM-TBL(WK-I)

50 MOVE CONS-TBL{1l) TO EXP-REC(WK-I:1)

51 SUBTRACT 1 FROM WK-I

52 ELSE

53 MOVE NUM-TBL(WK-I) TO WK-TEMP

54 MOVE CONS-TBL({WK-TEMP) TO EXP-REC(WK-I:1)
55 MOVE 1 TO EXIT-SW

56 END-IF

57 END-PERFORM

58 END-PERFORM.

58 *

60 EVAL-EXP-PRINT.

61 MOVE 0 TO EXIT-SW.

62 PERFORM UNTIL EXIT-SW = 1

63 READ EXP-F AT END MOVE 1 TO EXIT-SW

64 NOT AT END

65 CALL "EVAL-EXP" USING EXP-REC RESULT-SW
66 STRING RESULT-SW ": " EXP-REC

67 DELIMITED BY SIZE INTO P-REC
68 WRITE P-REC AFTER 1

69 END-READ

70 END-PERFORM.



21 Torsshol |RANBELLEAZ, MEBORNSER

fRE R
7 ADD 1 TO NUM-TBL(WK-I) 4 ADD 1 TO WK-I
™7 MOVE 1 TO NUM-TBL(WK-I) T SUBTRACT 1 FROM WK-I
4 UNTIL EXIT-SW = 1 7] UNTIL WK-I < 1
F UNTIL WK-I > EXP-L

XM 2 GEN-EXP Tid, RERZBRTEITRTONY -2 OXFHEERL TS

T, MEERDIELAENMBX IS —THo/z. £I T, EVAL-EXP TO#HE

RFMHAHRLSETTES LD, GEN-EXP TamBERERBICHERNOHE T

Ty 7 EITN, BXII—TRVWBLOETERENRETEILDICEET LI L
Elsol, REROBXFz v 73RO0, @RS,

O® HEBATHINBZXFET F, (, & |, ) OLRDBFOTIERR1IDLES

N&ET 5,
1 KROIEFR
A
E T, FXiL( & | Xid)
T, FXi3) - O
& | Xid( @) -

X O:#FEh3, —Fanian

@ HERXOEFEIXEICE S, |,)BFEINT, REROKEXFICITs |, (1
FanAan, T, EHEOFMIIHICR Tuiidhidiz 5,

LOEDIRTOY T LERDEBVEET S, 200 |icAh3
ELWEZZE, BEBEOTNLEN,



X2 7OVSADEERE

NE ETHAR
T&518&190M | 01 CHECK-ERROR PIC 9.
= 01 NEST-LEVEL PIC S99.

01 WK-R PIC 99.
01 WK-L PIC 99.
FESQLEEE PERFORM CHECK-SYNTAX

IF CHECK-ERROR = 0 THEN
WRITE EXP-REC
END-IF

T&ES 70 DRIT
B

CHECK-SYNTAX.
MOVE 0 TO CHECK-ERROR.
MOVE 0 TO NEST-LEVEL.
PERFORM VARYING WK-R FROM 1 BY 1
UNTIL WK-R > EXP-L OR CHECK-ERROR NOT = 0

EBLFFI VY
IF WK-R = 1 THEN
IF EXP-REC(WK-R:1) = "&" OR "|" OR ")" THEN
MOVE 1 TO CHECK-ERROR
END-IF
ELSE

COMPUTE WK-L = WK-R - 1
EREFEOF v o

IF EXP-REC(WK-L:1) = "(" OR "&" OR "|" THEN
IF EXP-REC(WK-R:1) = "&" OR "l" OR ")" THEN
MOVE 1 TO CHECK-ERROR
END-IF
ELSE

IF EXP-REC(WK-R:1) = [__d__| THEN

MOVE 1 TO CHECK-ERROR
END-IF
END-IF
END-IF
EVALUATE EXP-REC(WK-R:1)

WHEN " )" SUBTRACT 1 FROM NEST-LEVEL
IF NEST~-LEVEL < 0 THEN
MOVE 1 TO CHECK-ERROR
END-IF
END-EVALUATE
END-PERFORM.

* BE®mOF v o

IF CHECK-ERROR = 0 AND (EXP-REC(EXP-L:1) = "&" OR
nlu OR u(u) THEN
MOVE 1 TO CHECK-ERROR
END-IF.

* BUMOMEF v

IF CHECK-ERROR = (0 AND NEST-LEVEL NOT = 0 THEN
MOVE 1 TO CHECK-ERROR
END-IF.




R

2322
7 "&" OR "|" OR ")"
7 "T" OR "F" OR ")"

7+ SUBTRACT 1 FROM NEST-LEVEL

,r "pr OR IIFII OR ll(ll

T ADD 1 TO NEST-LEVEL



B2 KD Java TS5 AOBHERRTOS S AEEAT, BE1 210% 1 L,
(Java707 LA THEAT BZAPIOFEAIE, ZOMFOXREZBBLTLIFEE Y, )

A=A FNOE L)

XFHRERANT =2 (LUF, NF—2E0D) &, EASNENFHERETS
TS LTHD, NI —RUVEGZS5NXFHNT 0B LOXFEN 5725 LFF
THD, NI—2EBETHIXFIIR, BETHLEIHRREREDDOXF (UT,
AFXFEND) FUAIXFUADOXF (UTF, EEXFLEND) s, R1IC
AFNFEEZDE®RERT

1 AINFELEDEHK

AYXF Bk
- NFEFIDEHIZ -]
HEEDIXFIT-H
$ XFFNDORREIZ—H

BEXFIL, TOXFE—HT2. flAd BEXTF 'a' 1 XFDall—XKT 5.
BEZONXFINOEMIXE—EITNS — > 2ERN-—BLEHE, —HLIZbDE
HETD. NI—2DXFENRODELEE, TRTOXFINI KT B. R21T/NF—
PEFEDONRY =BT BXFIR VB LIEWXFEFIOH ZRT,

ava

K2 NI—VEEDNY =BT BXFINRU—BLEWNIFINDE

NE—2 —HT B XFFHN D —B U7 WXFFIOH
""" "home" QW
"home" "home", "tachometer" "how", "hope", "me"
"“ho.e" "home", "hope", "hotel" "hot", "hook", "shore"
"ho..$" "home", "hope", "shore" "hop", "hotel"”, "hobby"

Tur L, BASNENRY -2 1IXFETOHENL, BEAENLLTHER
WERT D, ZOBMRUOERNEEZ IS IVERY, EREINBELEOEA
ENRY—CERENR, AYNFE, TOAINFORRERT /NS -V ERICER
TN, BEXTIR, FOXFEERINY-CERIIERIND, ¥ 2K,



NE—BFZROUZAMTERINDG, HIXE, X% —> ""ho.e"i3, '~', 'h', 'o',
RGeS, FRENRRONY - CERIIERING,

O XFFIDFFEERI /NI —ER

@ 'h' BERINY—-EE

@ 'o'BRINI-CEFR

@ ABOIXFERTNY—CEE

® ‘e BRITNI—CEE

RiZ, W= EBZONEXFFIEOREE, NY—EFXROU A NZFEMLL
N5T5, UAMHRONY—EE ROFATIEIO~®) &, EX5NEXFEHD
EHOXFENSEIZBEL, EHRLTIRTONY - EZN—HLIEZEE, NF—
CREZASNIEXFINI—HTHEHET S,

4% 71— X PatternElement |3, N\¥—EFEA2XT, AV v Kmatches
i, ZONRY—CEEMN, FIETEASNEXFS str OFLE index D65 —KT 5
MEIMEHFEN, —HITHUL true 2, FNLIHITE false £1RT, 2751, index
DEIZIOLUETHZEHLDETSH, AV Rlengthid, ZONY—2ERII—HTS
XFHDEIERT,

A % 7 x—A PatternElement ZEEL /&Y 5 AERITRET,

(1) 7 5 AoneCharid, BEXFINFERI/NI—EXRTH D,
(2) 7 AAnyCharld, FEDIXFEERINY—ERTHS,
(3) 7 5 X BeginningOfsString KX EndofStringid, FRNEFNXFEFIDLEK

VX FINDORBERI /NI —BERTH S,

25 A Patternid, AARI VI TEZ LN —2ENRNI—BROY R
MIE#T 2, Ay Fmatches iy, GAONIEXFINENY—BEFDODUYAME
BEL, —HEihidtrue 2, FNLUMNIT false 2T, XV v Rmain{irZ 52
Pattern DF A R Z{TH, AV w Rmain2EFT5&, H1OLSRBEAERNE
5N5,

"ho.e$" matches "home".
"ho.e$" matches "shore".
"ho.e$" doesn't match "hotel".

1 HHER

Ly, Zo7ayS5SATIE, 1XENchar TEHTEZS585DE L, Unicode D&EBY
NEREIZTVWHDET S,




Java

VA=A 2N

public interface PatternElement {

public boolean matches(String str, int index);
public int length();

}

(Forsn2)

class OneChar implements PatternElement {
private final char ch;

OneChar(char ch) { this.ch = ch; }
/! BZoNFXFH str OFIE index ODXFED/NRY—ERM
/! FRT 1 XEN—HTHhIT true 2, FNLISIT false 3BT,

public boolean matches(String str, int index) ({
return str.length() > index &&

.
!’

public int length() { return 1; }
}

(7o 5 43)

class AnyChar implements PatternElement {

/! BZoNXFY str (T, B index MOEXFENR—DLUEHNIT true %,
/! FRLISE false 2B,

public boolean matches(String str, int index) {

public int length() { return 1; }
}

ANy

class BeginningOfString implements PatternElement ({
public boolean matches(String str, int index) {

return index == 0;
}
public int length() { return 0; }
}
(F7or 5 .45)

class EndOfString implements PatternElement {
public boolean matches(String str, int index) ({
return index == str.length();
}

public int length() { return 0; }



A=A FN 3

import java.util.ArrayList;
import java.util.List;

public class Pattern {
private List<PatternElement> expr;
public Pattern(String pattern) {
expr = compile(pattern);

}

public boolean matches(String str) ({
for (int i = 0; i <= str.length(); i++) {
if (matches(stxr, 1i))
return true;

}

return false;

}

private boolean matches(String str, int index) {
for (PatternElement node : expr) {
if (!node.matches(str, index))
return false;
index += node.length();

}

return true;

}

private List<PatternElement> compile(String pattern) {
List<PatternElement> list = new ArrayList<PatternElement>();
for (int i = 0; i < pattern.length(); it++) {
char ¢ = pattern.charAt(i);
PatternElement node = null;

if (¢ == '.') {
node=new;

} else if (c == '~') { <% a
node = new BeginningOfString();

} else if (c == '$') {
ncde = new EndOfString();

} else {

node = new E;
}

list.add(node);
}

return list;



Java

public static void main(String[] args) {
String[] data = { "home", "shore", "hotel" };
Pattern pattern = new Pattern("ho.e$");
for (String str : data) {
String result;

it (e o

result = "matches";
} else {
result = "doesn't match";

}
System.out.printf("\"ho.e$\" %s \"%s\".%n"

result, str);

21 Forsatol RANBELWEXE, BEBOTHSEN,

allEld 2 MEH
7 str.charAt(index) != ch - str.charAt(index) < ch
7 str.charAt(index) == ch I str.charAt(index) > ch

bIZBY BRERE

7 str.length() < index -1 str.length() <= index
7 str.length() > index I str.length() >= index
c, dicB8d ML
¥ AnyChar('.') - AnyChar() *7 AnyChar(c)
I AnyChar(i) 4 OneChar('.') 77 OneChar()
F+ OneChar(c) /7  OneChar(1i)
el OMER
7 !pattern.equals(str) -1 !pattern.matches(str)
) pattern.equals(str) T pattern.matches(str)



J/E2 TOVIL60 @ DITEK2OEBVIZERLEZEE, OV I AOEEIIRE
Shoah, BYRERE, BEEOTHSEN,

} else if (c == '*' && 1 == 0) {

B2 7O4>5A60D aDFIDNEEARR

PRERE
7 XF' R, BCEBRXFELTHRDNS,
14 XF'~' 3, 5l¥pattern DEBUIH D EZLTAINFELTHRDN, Th

DD ELEDL, BEXFELTHDNS,
7 NFE 13, Bl pattern DEBEICH B EZLEITASYXFELTHDN, TN

DAoL ED, BEINS,
I XF '~ 13, 5l¥pattern DEBHIIHDEZFITFAILFELTHDN, T

DADEZR, FIANREET S,




13 RO7E>T7570r 5 L0RARY IO S LEFHAT, &AL 210851k,

A A NNOE i)

Tor—hMIHT D AGOEREEESL, KEEEES ST THATZE IO
5 [\SUMMARY T& 5,

7 rOERIE 16 HA» S0, YRRV XiT “WhRT TEZX 3, BT O
5 SUMMARY |3, HE Z&IT “iIdW” EBXAKEESL, B ST7TTHAT
5, IOV IT7ORRERER 1IRY, BEIEEES, f# 3w EEAk
AKTHD, —D0 “*" RN1AZRRT, JEITAXFEET.

*
* * *
* * *
* * * *
* * * * *
* * * * *
* * * * * *
* * * * * * *
* * * * * * * *
01 02 03 04 0|5 0|6 --|1]5 1|6
B1 J370FRTRER

D) 1AROEZFIEIR 2 DXDIZ 1 BITBMASIN, EHOEy FhSEICEBES1
~1GIZRISE LTS, “ldWn” 281, “LnX” B0 ELTHRMZINTWS,

HH&ES > 1 2 3 4 5 6 15 16
1lo|1]1]ojoloj1fo|l1|1]ry2]ofl1]0

K2 1ASOEZEOHRRAER

@) n AZOEED, M3 DXIITERKT S nFFORBITHEMEN, TOEHAT FL
AMGRLIZREEINTET QI TLNSEINS,

(GR1)+0 1ABOEZE
+1 2 NBOEZ
+n-1 n ABOEE

K3 ¥7A/5AMhLEEND n ASORE



(3 fEn (1=n=<100) [FGROIZEREEINT, 7OV SLhbEINS,
(4) Bl704 5. suMMARY S, F£9, BEIZ LI "3V EBX - ANEZ#KZ, X4
1277 16 B D MEE COUNTRIZHRMT 5,

RiZ,

COUNTR+0 q;
+1 (e}
+15 Qs

HELIZ B0 EEZXAK
HE2IT "W EBEXAREAK

HHI16IZ “iIn” EEA-AK

K4 SKHAEREBMTIHU SR

CORMEREZRK 1 TRUEBS S TITHATS. /5713, EMSHEIC

179 2HAT5 (HAFKED q~qPBRAEIZ1IZMAZdDERD) .
G) BTarsLhoR5EE, WAL P AYGRLI~GRTDNFITITIZET.,

(Fus 5 n)
(&)

LooPl

18 LOOP2

20 LOOP3

SUMMARY START

RPUSH

; WO USSR ANy 7 7 EHHAE

LD  GR2,=0

LD  GR3,='

LD  GR4,=0

LAD  GRS,PBUF

ST  GR2,COUNTR,GR4
ST  GR3,0,GR5

ST  GR3,1,GR5

ST  GR3,2,GR5

L a ] ;
LAD GR4,1,GR4 ;
CPA  GR4,=16

JMI  LOOP1

~e we we we

16 ; AZLIT “FN EEZ I ABZEEKEH

LD GR5,=0 ;
LD GR4,=0 ;
D GR2,0,GR1 ;
SLL. GR2,1 ;

| b |
JZE  NEXTW ;
JUMP OFF

WN—=Thor%
BANYT7DRS %
ho o R E VIR
HhnNy 77 2Z2B8 TR

BN T 7DRA L EEH
W—=Tho 5 %&%H

GR5: “I3ILV" DAHDEKI(E
O S EBORA S

i GR2 < 1 ASTDEIZEF
; BER I ?

BRYDIEBERTART “LVWZR”

L7



725

24
25
26
27
28

30
A
32
33

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

51
52
53
54
55
56
57
58
59
60

xR 1

~e

- we o~

-
4

ON LD GR3,COUNTR, GR4
ADDA GR3,=1
ST GR3,COUNTR, GR4
CPA  GR3,GR5
JPL  CHANGE
JUMP OFF
CHANGE LD GR5,GR3
OFF LAD GR4,1,GR4
JUMP LOOP3
NEXTW | C |
SUBA GRO,=1
JPL  LOOP2
i RABEREBRISTTHN
LD GR5,GR5
JZE FIN
LD GRO,="'*"
LOOP4 LD GR3,=1
LD GR4,=0
LOOPS CPA  GR5,COUNTR,GR4
JNZ  NOTSET
ST GRO, PBUF,GR3
NOTSET LAD GR3,3,GR3
LAD GR4,1,GR4
CPA GR4,=16
JMI  LOOP5
OUT  PBUF,PLEN
SUBA GR5,=1
{ d ]
FIN OUT  FOOTER, PLEN
RPOP
RET
COUNTR DS 16
PLEN DC 48
PBUF DS 48
FOOTER DC ‘01 02 03 04 05 06
DC '14 15 16 '
END

o511 E2mMHE

BRAEELER

BREEARZ
RDIEH

EEFNREE ?

HANY Z7ORA %
ho U OEBRORL >4
“ITN OANEELEE:

HANY T 7IC “*” 28T

HBANY T 7DRA 5 EEH
HhOVEBEEBORA 5 E2EH

ho L

Ehny o7
07 08 09 10 11 12 13 °

7nssnatol_ |RANBELWEARE, MEROHH LSRN,

Al T 2 MEE

7 LAD

7 LAD

GR5,1,GR5

GR5, 3,GR5

< LAD

I LAD

GR5,2,GR5

GR5,4,GR5



biZBEd 2 fREBE
Y JMI ON 1 JNZ ON

77 JOV  ON I JPL ON

ciZBAT BMERE

7 L1AD GR1,-1,GR1 4 LAD GR1,1,GR1

Y7 LAD GR2,-1,GR2 I LAD GR2,1,GR2
AICBET BMER

7 JPL  LOOP4 4 JPL  LOOP5

7 JZE  LOOP4 I JZE  LOOP5S

BM2 xomdEo[ |RANBELWERZE, BEROTHSEN,

FFOVSLMOEINE nDOEIR3T, SAFOERERRSSDEBDET D,

i1 0 0 1 0 1 1 0 O O O O O O O O

11 1 1 0 0 0 0 0 0 O O 0 O O O
1 01 0 0 1 0 0 0 0 0 0 0 0 O O

B5 3AS0EEF

toLxE FEE00 s add[ e  |EEFIN, TESMOSTH
[ JEzfans,

FREE
T 4 1 6 71 T 16
A 17 20 F 48

g4

i



B Java 7AS S ATERT S API DEREA

java.util
public interface Map<K, V>
BMROF—ICRVOEEMGTITRET S5 7 —RAERHET 2, &F—1F, —D
DEE LAMIGMT 5NN,

public V get(Object key)
BEINZF—ICHIBFT o NEEZRT,
5% : key — F—
RO : fEESh=F—IisfiF s =8 v off
ZOF - LEOX AT AT NI null

public Set<K> keySet()
BRINTHEIF—DOREEET.
RO BRI TWBF—0ESE

public V put(K key, V value)
BEINAF-—KHEEINAEEZNEMTTERTS, COF-NBRITIENDEE
s sn TN, ToEBEEINAEICBEHRIONDS,
5% : key — F—
value — &
B0l : EESeF— I sn T A v O WiE
ZDF— LEDORINTF A2 T HIE null

public V remove (Object key)
fFEINZF—oMEMIRRGIh TN, BIFRT 5.
5% : key — F—
RBOE : BEINF—IIHEMT SN TWR v OfE
ZDF— LAV NUL null




java.util
public class HashMap<K, V>
A28 T2—AMap DNy T aZAWEEETH D, F—ERUEIR, null THLU,

JVAGS0%

public HashMap()
Z2() HashMap Z#{E5,

public V get(Object key)
A2 Tz—AMap DAYV v K get EEL

public Set<K> keySet()
A5 7x—AMap DAYy K keySet &R U

public V put (K key, V value)
AT x—AMap DAY v Rput &EFU

public V remove(Object key)
AT x—X Map DAY w KR remove &[F LU

java.util
public interface Set<E>
MEQERZES (Evb) LLTEBID M7 REREET 2,
1% 7x—XA Collection Z KT 5,

public boolean add(E e)
BEINCEZVESIIFENTOATNZE, £8IEMT 5.,
5% e — RETEMENDEE
RDE : HFESNAERPEGIIEENTWATNIL true

FNLSIT false

public boclean addAll(Collection<? extends E> c)
BEXINZAL 72 aOBHEDDE, ZOERIEENTLARNLDTRTEESIT
BT 5,
BDE: OB LORR, Zo£ENEEINNIT true
EFNLASIT false

public boolean isEmpty()
EHEENENEHET 5.
EDE : EHEEL 5T true
FNLASMT false

public boolean remove (Object o)
EESNLERVESICEETOIUL, EELSHIRT 2,
5 : o — HEENSCHIKRTIER
ROE : EESNEEZNESICTENTWHIL true

ENLST false




java.util
public class HashSet<E>
A2HTz—RX Set DNy I aERN-EETH 5,

aAAMS0%

public HashSet()
75D HashSet Z{E 3,

public boolean add(E e)
A FTx—A Set DAYy Kadd &EU

public boolean addAll{Collection<? extends E> c)
A>T x—R Set DA/ v K addall EFHU

public boolean isEmpty()
AFTx—ASet DAYy K isEmpty &[FU

public boolean remove(Object o)
A7 —X set DAY K remove &[FU

java.lang
public final class String
7 T X string RXFHEET,

public boolean matches(String regex)
ZOXFANBEINEAERERAE—HITHINEILZHET 5.
5% : regex — EHEHR
BEOE : ZOXFHNEEINLERZRE B TIT true
FhLS T false

public boolean startsWith(String prefix)
COXFFIMEE SN ERETHEDINEILEHET 3.
51% : prefix — HEEE
B0 : COXFANEE SN/ EREFTHENET true
EFNLFT false




java.util
public interface List<E>
DAL BFFshzalrial) OO 57— 22173,

boolean add(E e)
HEINEEFZ e 2 A NOBRIEMT 5,
5 e — UZAMIEMTZES
RO : true

java.util
public class ArrayList<E>
A28 7x—2 List OEFIC KD EETH 3,
ACAMSOH

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

public ArrayList
ZEDUZMEES,

public boolean add(E e)
A28 T7x—AList DAY » R add £[F U,




M7t T SERDOMLEK

1. A5 A COMETI DO+#E

1.1 N—RYT70OH#E

(1) 1EI16EY T, FOEY MERIZ, XOEBDTH S,
J:{fLASt'\yb ‘Ff;i\st:vb

“15 14 13 12 11 10 9 87 6 5 4 3 2 1 0 (EvrED

Lﬁ% (B:1, ¥A:0

(2) FEEEDEEIL655363ET, D7 FL AIZ0~65535 FHTH D,

() ¥EIL, 16 Ew b2 HEKMTEERT S, A¥IT, 20EHTEHRET 5.

@ HEARIEKXGHHT, PEL1EBEXI2EETH S,

G) LYVAFELT, GR 1I6Ev k), SP 16 Evy k), PR 16 Ewv k), FR B Fw
N D4EENRH S,

GR GAHEL T X%, General Register) i, GRO~GR7 O 8 EMNH D, EHifi, #E,
g, TR EDREICHWS, TM5B, GRI~GR7 DL I AT, BEL IS
(index register) &L T7 RL ZDOEMIZBHHNS,

SP (X% w7 RA >4, Stack Pointer) &, R¥ v OB LEEOT7 KL XA Z2HFEHELT
w3,

PR (704 5L T A%, Program Register) 13, KICETIREMH{EBEOXEAT K
VAZFRFEL TN,

FR (7527 L A%, Flag Register) I, OF (Overflow Flag) , SF (Sign Flag) , ZF
(Zero Flag) EMERZEDOE Yy bnoiaD, BEMAREDETIZE > TROENREZ N
3, ZNSOER, FEHESEMRFTTSRINS,

BEREEMGOBRSE, EEREEN 32768 ~ 32767 ICNESHRL Ao EE 1 1T
OF | b, ZNPADELZ 0I1T25, REHEEMFOHEE, EEEEN 0~65535 KINES
Mol ELITRD, FRUNOEEOICKSD,

SF | BEKROASNE (Ey & 152D OE&X 1, FNLUADEE0ITRS,

7F | MERERENE (2o y F250) X1, TNUNDEZ0ITHD,

6) REMEXIRZERE DL KEET— Y2502 0WEEEARLT, MEXIIHE
T35,

12 &%
REOERRVFOEEEE RS, Z2TC, —DOoME8a— Rzl 2 BEOoARI R
NHHHE, LIV OAFMOMS, TERELVCAY EXEEBROoMa:2ET.

. & = 4 o o . S
L ®_F| A~k L 24
1 o—Rk, A+7, O—R7RL A&
o—F rl,r2 r1 < (r2)
“oap -~ r,adr [,x] r < (BT ELR) O
?Tsrye ST r,adr [,x] EHT7RVZ <« (x)
fomd Aaress > rjadr [ | ¢ - #BTKLZ




2 B, wmEERESS

BifmE appa  XLrr2 rl1 <« (r1) + (r2)
ADD Arithmetic r,adr [,x] r <« (r) + (7 RL X)
BEmE ADDL rl,r2 rl « (rl) +, (r2)
ADD Logical r,adr {,x] r « (r) +, (EH7ELX) O
BREE SUBA rl,r2 rl « (r1) — (r2)
SUBtract Arithmetic r,adr [,x] r « (r) — (EH7RLR)
HERE SUBL rl,r2 rl « (rl) — (r2)
SUBtract Logical r,adr [,x] r « (r) — (EHT7RLX)
%I AND rl,r2 rl <« (rl) AND (r2)
AND r,adr [,x] r <« (r) AND (EX7 FL X)
SRIER OR rl,r2 rl <« (rl) OR (r2) O*l
OR r,adr [,x] r <« (r) OR (EHT FL X)
HPefa s o XOR rl,r2 rl <« (rl) XoR (r2)
eXclusive OR r,adr [,x] r <« (r) XOR (EP7RL )
(3) HEEEMS
(r1) & (r2) , Xig (©) & (FEHTFL
rl,r2 Z) DEMLEBXIIRBLE LT, L
B CPA HRICES T, FRIZROEZ2FRET 5.
ComPare Arithmetic . FR OfE
r,adr [,x] LB R .| SF [ ZF
(I'l) > (r2) O*l
o> @mrrrn | ] °
e rl,r2 GD = (r2) 0 .
ComPare Logical CPL () = EHT7RVR)
r,adr [,x] (r1) < (r2) 1 0
! (r) < (EHT7ELZX)
4) 7 EEGS
BERHES7 k SLA r,adr [,x] REEZRE (r) 2L T RLATHTE
Shift Left Arithmetic ! ! LEEy FEETEXREICI T RT3,
BRELT - I NOER, ZWiEy MIBIZIT,
Shift Right Arithmetic |SF®  Fradr [x] gz%&gofgf;' BT hOELERF O
wWELEYT b SLL r,adr [,x] FEZEH (r) 287 RLATEE
Shift Left Logical ! ! LizEy FREFEXREICS 7 RT3,
wELETT B 7 NOER, Enizty MIBRIZ 0
Shift Right Logical SRL roadr [,x] MHAD,
(5) ik
1E53 i FR OEICX->T, EB7 RLURAKCHET
Jump on PLus JPL adr [,x] B, PRELIEVNEER, ROGHITED.
arg BT SHEZDFR DIE
Jump on MInus M adr [,x] iy OF SF ZF
BRI JNZ adr [,x] JPL 0 0
Jump on Non Zero IMI 1 _
B JZE adr [,x] JINZ 0
Jump on ZEro IZE 1
F—N7O—5i
Jump on OVerflow Jov adr [,x] JOV 1
R pron oMp  adr [,x] FRAHYT KL RICHET B,

unconditional JUMP




6) AZ v 7BEMT

Tya SP <« (SP) — 1,
PUSH pusH  edr [,x] (sP) « EHT KL X .
w7 r < ((sp)),
POP FoP r SP <« (SP) 4,1
@ -, Uy—-as

SP « (SP) — 1
a-)v

CALL adr [,x] (sp) « (PR),

CALL subroutine PR « EHT KL X _
y—= RET PR « ( (sp) ),
RETurn from subroutine SP « (SP) +, 1
(8 FDith
FSTAVAG & ida BV sve adr [,x] EHT FLAZ5IHELTEHHL 27
SuperVisor Call ! I, EITHEDOGR E FRIIFEELR S, _
J—FXL—3 >
No OPeration NOP froLzze.

) «r, rl, r2 WINhd GR 2R7. $EETE S GR id GRO ~ GR7

adr 7 RV AZRY, IBETEZSEOHMHIL 0~ 65535

X EELPAZELTHWS GR 2R, {EE TZ 5 GR I3 GR1 ~ GR7
[ 1 [ ] AOEEITERTEDZELERT,

¢ ( ) AOLVIAZXET RLARZBREINTWBIATERT,
E#H7 RV A adr & x ONBEDOHEMBEXIZZOENRYT EH

a REHERE, EUOVZAIXBT RLAIIBRATHIEERT,
+., — wEmE, REHEETT.

FR OF ﬁ O BEINDHIELZTRT,
O 1 RESNDTEZRT. KL, OFIZIZ0RESI NS,
O :RESNDIEEZRT, ZL, OFICRLV AN BEICED
ENEy FOENRESND,
- ETHOENRBEEINDIEETRT.

1.3 XFOFSK

Q) JIS X0201 55 >XF-RFIRGABEY MFS [F—F[ 02 [ 03 [ 04 ] 05] 06 | 07
THETH NFOHFEREHEAT 5. 0 Ml olelr ] "Top
@2 BIIRFBERO—HERT, 1 XFIEX8 Ey bh 1 ! 11/ A1 01alg
5730, Hr4Ey bEFT, Flrabypaff 2 17 1218 R D
TRY. FAE B, 4 B ¥OCy MR — T T o e e Tt
16 #EHFT, THTN 20, 34, 48, 5C TH2. = Ts 5 TE o a
16 #%FXRT, Ew MEERMN21~TE (RUERTIE [ 6 s | 6 | F | V]| f ]| v
HRL TW3 Al ~DF) ITHIET52XFERE 7 "] 7 |G| W|qg|w
XFEEWDS, IEXFIE, For (HR) XET, 8 (| 8 | H X} h X
XFELTERE HF) TE5, R
(3) ZORKBWIFEZOL Y MERALELS T e e
éci, Fﬁﬁ%EPT'Q—‘iE)Q 12 s ; I ¥ 1 I
13 - | =1 M ] m }
14 > N ~ n -

15 / ? o _ o




2. 7T S5EECASLIDH#
21 EE0ftE

(1) CASLIIiE, COMETIOZdDT 2> T SEETH 3.

@) 7OV I 413, AETRMERT,»SR5,

@) 1AL BT TRAL, ROTARHETER,

@ BETROERITIE, KIORTRBOERT, 701 XFAMSRRT 3.

T o B 8 i i o B A
AR RHD | GVU (ZE @Ha—b (Z=8 GRICR [ EEA [@AVN ]

R RS FaL | o) @R @aa—F [ @8 (6] @ASH 1]
R el ) (TAC N
@ [ T [ RoRErEMCEs LErT.
() () NOBEABETHS T EERT,

SR ZTOMED (REDFED) 7 RLARMOBERTOTSLANSBRBTZ-00
LA THd. BT 1~8 XFT, AHOXFREXRNLFTRITNZT RS20,
BOXFIE, BAXEXREFOWLWTNTHLWL, 28, FRETHS GRO~
GR7 13, EHETERZ N,

=R 1 XFLULEDOBBXFDOITH S,

MRd—R LR oERANERIN TV S,

FRIGUR G IEREROERANEZEIN TN S,

A BAFEZREDAEBOERTHD, UBRTHIEBEOXFERZEL I ENTES,

22 HENEH
i, 4AFEEDT7 7564 (START, END, DS, DC), 4 EEO~T/ OfM% (IN,
OUT, RPUSH, RPOP) RN HERZEMS (COMETI Ofr$) Mmoirsd, FOHEEXIZE

TO

REOEE | S~ f_ﬁ FR5R W
TS A RRERR
TOY 5 AOEFREEHEE
)b | START | [EfTHsAE ) mwiéﬁﬁAT%%Tékﬁz
TELT S EiEH
< END T0Y 5 LOEDD 2R
[Z~X)JV]| DS i PRI R
[S~x)]| pC E& [, E&%] - EEREESR
(S~1] AN BB, NN X TEER | ANEB) 5 XET—5 & AN
N (S~ our | HAER, M XEEER | LA EB~XTET—5 27
AEASL st [5~x)V]| rrUSH GR DR ZE AT v 7T
[ ~JV]| rPOP A% w7 DNER GR ITEMN
BiREM S [5~V] (M2 a9 288

23 7EVTISHS
FTroToamud, TR T7S0oHEREETD.
(1) |sTarT | [E{THBEM] I
START @13, 0I5 LDKHEEEET 3,
EITHBEMIT, TOTO0VSLANTEBRBINEINIVTEET S, 5ENHBEE1T
FOBHMNS, BEL-BAITSTART SDOROGENS, EiTEHET S,
¥, ZOMBIOTSNAETANE, #OTOSSANSAOZE L TERTES,




@ [Exp | ]
END f1f5id, 7OV S ADKDDZEHT S,
3 [bps E |
Ds fawld, BELEKROEREKERET 5,
ERIT, 10 EEK (20) THEET S, @B%E 0 L LSS, EEBIIHEELRVD, 5
NIVIEENTH 5.
@ |bc | &% [ ek - ]
DC i$ild, EXTHEELZT—¥%2 (EHET D) EBITHBRNT S,
EEITHE, 10EEE, 16 EEH, XFEK 7TRULAEKD4EENDH 5,

EROEE | FET moA D H H

10 e X n TIREL 10 ERIEE, 1 B0 2 E%7—5 & LTRMT 5, EL, n
B | A3-32768 ~ 32767 DEEIC VW EF I, FOTFH16 Ey FEBRT S,

hiZ 4F7-0 16 ¥ (16 E¥KFIZ0~9, A~F) &95%, h TEEL-

16 &R P | i6#HEE 150 2 KT —5 £ LTHMTS (0000 S h S FFFF)

XFHOXFHE C0) ROESKTLI2HEZEZHRAL, BRYIOXFIIE 1 &
DT 8 EY NI, 2BEHONFRE2BEOTM S Ew MI, - EMERX
XFEK "XF | FTF—FELTRMAT S, FEBOLMISEY MIE0ODE Y A B,
XFEMNE, BRETEEOREXFE2EIENTES, XL, 7R
ZhOo74 () B2EETTEL

FRLUAER | SV | SRNWICHIET AT RLAZ1EBDO2HEET—YELTHRMAT S,

24 woO6a%
T7uMulE, HONUDERSNIZMAFLARS L ROBRICE > T, BRIDHER
ER-TaTnHEEZAERT S GERIIRE).

O [In | AhfEg, ANXFESRER |

INGRIE, HEMCDEDUTEANZENS, 1 LI—ROXFET—F E2H AL,

ANfERIE, 256 BEOEEBOSI N THOD, ZOEBOEENS, 1 XFE 1 EIC
MISTRTIERAAEND, LI—RORYOFEE (F—F—RAHOERFTESRE) &,
BHL20, BROERIL, DC MAOXFERLEFRLUTH S, ANT—FM 256 XFIT
W WS, ANEROKRD ORFIETRIOT—Y 2H#FT 5, ANIT—¥0 256 X
FEBABHE, DBOXFIIEEZINS,

ANXFEEESIL, 1 BEOEBOSANRNNTHD, AHINEXFOESE (20) 282
ERTHRAEINS, 77 1)V0&DY (end of file) ZRHLABEE, —18HEIN3,

INIS2ETTHE, GRONFRIREINDD, FROABTEIAREE]L S,

@ |our [HhtEE, HAXFEER |

oUT @iI5iE, HESM U DBV YUTAEHAEEIL, XFF—F%, 1 LI—RELTEE
9,

HAEEIE, HHALEDETET—FN 1 XF 1 EBETHERINTVSEBERDOINIVTH
%5, BROERIZ, DC MAONFERERUTHBM, B8 Ew M, OS 2iEET 3
DTOTESTHIN,

HAXFEEBL, 1 BEOEBOSNITHD, HALEDETEXNFOEE (Z0)
2 ERTHEMBLTHEL,

OUT a2 ETT5E, GRONFIRREINDD, FR ONBIIARE L7235,




(3) [ReusH ]| |
RPUSH fild, GR DINE %, GR1, GR2, -, GR7 DIEFTAY w 7 I7HRHT 2,

4) |[reop | |
RPOP f5id, A¥ v 7 ORNEZIEXEROHEL, GR7, GR6, -+, GR1 DIEFT GR iz
BT 2,

25 BRESGD

BREMTOAXRT > RIZ, kOERTLERT 3,

r, rl, r2 GRII, %S GRO~ GR7 THET 3.

x BEREL VXS ELUTHNS GRIZ, 8 GR1~GR7 TEET 2,

adr TRV, 10EEER, 16 EER, TRLAERXIZU TSN TIEET S,
U700, —DD 10 EER, 16 EERXRIIFERDFIIEE (=) 23T
e B, CASLIIZ, FEHOHOEREARS L RETS pCc HEEERL, &
DT R A% adr DiEET 3,

26 F0fh

Q) 7EXT Lo TERSINIMAECEBOMEMIBIL, 7> ISEETOIR
MEFET B, 7220, UTFINnsEmEN5 e @afld, END SIS OBEMNCE LD TE
BEXIN5,

(2) I -faeE, A, X LTESGELA-ERE 5D S,

3. 7asSARTDFS|

3.1 0OS
7075 AOFERTIELT, KOREDNH 2,

Q) 7TETIE, REHEININ (FRSFCRRIZERINAESIVOSE, Zo7ay
FLNTEEINT VW ENWIN) %, o 7O/ S LD AO%L (START fIEDIN
W) ERIRT B, ZOBE, Tt 7737 RLAOBREELZBREL, FOREE 0S I2F
®5%, 0S i3, EfFICEAN->THOTOT S LADAOLEDERUBEZITWT RLU A%k
T3 (Far 5 LDHER)

@) 7oV 5L, OS iZ&k->TEREIZNS, 7O/ 5.00— RINDEEEOERITR
FETEMN, TOF5L0005)UNHIRT D7 RL Af#EIE, 0S I2k->TEFRL A
MIEXINBHDOET S,

) 7ul S LrORBEFZ, 0S 370V SABICHARBEDORAY v VEBEELEL, &
DEEOT FLAIZ1Z2MBEL/{E% SPIZRET 2.

(4) OS i&, cALL @/ Tr/Oy S AIICHIEHEZES., 70/ SL%EKTL OS ichEzERET
EEIX, RETH4EFERT 3,

(5) IN Sy FIZMIET 2 ANEE, oUT HIFICHINTAHAEBORIXLTIE, T0¥ 340
EITITEN - TRIHERT D,

(6) OS X, ALNEBLREIZLAZARNFEREOENERINL, AT ATOEEOER
EUFE (BRELABEZE5D) TAENZTS. LEAN->T, IN, OoUT 4T3, AR
EBOEVWEE#RTILEIT 2,

32 XRERBIH
IOV S LAOETFICEL, IOERTERLAVEERI, ABRCLZHOET S,



( A & A # )



( X & R & )



7. BT TEREITLHGICE, FEETCHEERICENL, ZEAEARNENTHS
BNIZIEELTLEE W,

| BETEEM  [13:40 ~ 15:20
8. MEICHATIEMICIEIEZATEERA, XBEBVBIRLTLIFEI N,
9. MIEMTFORBARER, BEFAEL TEBOERA,
10. Java 7OV S LTHERT 2 APLOFHRUN T > TS EEOHREL, ZORTD
KEESRBLTIEI N,
11. A8, Y ECBI2H5ORUMERTESZHDIE, KOBDITED T,
BB, 2ETOBHLIRT--TWLWEHA,
ZRE, BRENIS vy TR, HEHID, HLITLA, TH, B (75—
L7z ERFETUNN OBERIZERARR]) , NoHF, F4via
NSV EICETE A, FRHBTEEHA,
12. RBRTHE ZOMEMTIIFBRIENTEET.
13. BRAMIE, WIRSZHEETH, IXRTRELTLZESI W, EEEICERBLARWE
a3, EESIhEtia.
14. BBEEMPIZRALATEELRS2ED, GONELI BV LEREIT, F42%
FTEBRIZERILTLEE N,

HBEECEHIN TN INELIE, TNENSHOBENIREREETT,
2b, HBREAETIE, ® K™ 2HELTOE A,



