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The program language includes C, COBOL, Java, etc[l]. The feature of

the Java language has been to have taken the idea of object-oriente
d[2]. In other languages, the idea of object-oriented is being taken
[13.
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#include <stdio.h>
#include <string.h>

#define MRNUM 50 /* SEERBORKXMEE */
#define MRLNG 255 /* BEREBDBRKRIIFE */
#define MARK '\\' /* BEBFERQOBBIXFE */

void markup reference(const char *, const char *);

void markup reference(const char *in_ filename,
const char *out_filename) {
FILE *ifp, *ofp;
char ch, ref name[MRLNG + 1],
ref name tbl[MRNUM][MRLNG + 1];
int i, ref num = 0;

ifp = fopen(in_filename, "r");
ofp = fopen(out_filename, "w");
while((ch = fgetc(ifp)) != EOF){
e __a_ ]
fputc(ch, ofp);
else{
for(i = 0; (ref name[i] = fgetc(ifp)) != MARK; i++);

for(i = 0; i < ref num; i++)

if(strcmp(ref name, ref name_tbl{i]) == 0)
break;




it ¢ iy

strcpy(ref_name tbl[ref num], ref_name);
ref num++;

}

fprintf(ofp, "[3d]", [_d__|);
}

fprintf(ofp, "\n\nReferences\n");
for(i = 0; i < ref_num; i++)
fprintf(ofp, "[%d] %s\n", i + 1, ref name tbl[i]);
fclose(ifp);
fclose(ofp);

}
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7 ch == '\0' 4 ch t= '"\0o°
7 ch == MARK I <ch != MARK
4 ref_num == 0 77 ref num != 0
bIZBE T HAREE
7 «ch 41 ref_name[i]
77 ref name[i + 1] I ref name[i - 1]
% *ref_ name
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7 i==0 1 i1=0
7 i < ref num I i >= ref_ num
4 ref num ==
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7 oi+1 A ref num + 1
7 &1+ 1 I &ref num + 1
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DATA DIVISION.
FILE SECTION.
FD RESULT-FILE.

1
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10
1
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23
24
25
26
27
28
29
30
31
32
33
34

35

36
37
38

39

40
4
42
43
44
45

01

RESULT-REC.
02 EMPLOYEE PIC X(6).
02 SURVEY PIC X(5).

WORKING-STORAGE SECTION.

01
01
77
77
77
01

01

SURVEY-DATA.

02 EVENT PIC 9(1) OCCURS 5.

TOTAL.

02 EVENT-TOTAL PIC 9(4) OCCURS 5 VALUE ZERO.
READ-FLAG PIC X(1) VALUE SPACE.

88 DATA-EOF VALUE "E".

WK-CNT PIC 9(1).

CHOICE-CNT PIC 9(1).

HEADER PIC X(40) VALUE

"FACTORY HEALTH MINI-SL ANIMAL PK".
EVENT-HEADER REDEFINES HEADER.
02 EVENT-NAME PIC X(8) OCCURS 5.

PROCEDURE DIVISION.
MAIN-PROC.

OPEN INPUT RESULT-FILE.
PERFORM UNTIL DATA-EOF

READ RESULT-FILE AT END SET DATA-EOF TO TRUE

NOT AT END MOVE SURVEY TO SURVEY-DATA
PERFORM CNT-PROC

END-READ
END-PERFORM.
CLOSE RESULT-FILE.
PERFORM PRT-PROC.
STOP RUN.

CNT-PROC.

MOVE ZERO TO CHOICE-CNT.
PERFORM VARYING WK-CNT FROM 1 BY 1 UNTIL WK-CNT > 5
I a |

END-PERFORM.
IF CHOICE-CNT <= 2 THEN

PERFORM VARYING WK-CNT FROM 1 BY 1 UNTIL WK-CNT > 5

I b |

END-PERFORM

END-IF.

PRT-PROC.

PERFORM VARYING WK-CNT FROM 1 BY 1 UNTIL WK-CNT > 5
DISPLAY EVENT-NAME(WK-CNT) ": " EVENT-TOTAL(WK-CNT)
END-PERFORM.
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REH
7 COMPUTE CHOICE-CNT = CHOICE-CNT + EVENT(WK-CNT)
4 COMPUTE CHOICE-CNT = CHOICE-CNT + EVENT-TOTAL (WK-CNT)
7 COMPUTE EVENT-TOTAL (WK-CNT)

= EVENT-TOTAL (WK-CNT) + CHOICE-CNT

I COMPUTE EVENT-TOTAL (WK-CNT)
= EVENT-TOTAL(WK-CNT) + EVENT (WK-CNT)

%+ MOVE EVENT(WK-CNT) TO CHOICE-CNT

ot

MOVE EVENT(WK-CNT) TO EVENT-TOTAL (WK-CNT)
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AL EERE
ﬁ§s19azo®raﬁ 77 INV-CNT PIC 9(4) VALUE ZERO.
=Y
FEBE 40 41 O | ELSE
‘:SEDD l Cc J
[::::::] DISPLAY "INVALID DATA : " INV-CNT.
I8

CIZBEY 2R EEE
7 ADD 1 TO INV-CNT
1 MOVE CHOICE-CNT TO INV-CNT
™7 MOVE EVENT-TOTAL(WK-CNT) TO INV-CNT
T

MOVE WK-CNT TO INV-CNT
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public abstract class State {
public static final State IDLE = new Idle();
public static final State HEATING = new Heating();

public void heat(ElectricPot pot) throws Exception {

e 2 D
[ T
pot.changeState (HEATING);
}

public void boiled(ElectricPot pot) {
pot.changeState(IDLE);

}
private static class Idle {

public String toString() { return "Idle"; }
}

private static class Heating {

public String toString() { return "Heating"; }
}

(Fur>n2)

public class ElectricPot {
private State currentState = State.IDLE;
private int content;

public ElectricPot(int content) { this.content = content;
public void setContent(int content) {
this.content = content;

}

public boolean isEmpty() { return (content == 0); }

public void changeState(State newState) {
System.out.println(currentState + " -> " + newState);
currentState = newState;

}

public void heat() throws Exception {
.heat(this);
}

public void boiled() {
.boiled(this);

}



public static void main(String[] args) {
try {
ElectricPot pot = new ElectricPot(10);
pot.heat();
pot.boiled();
pot.setContent(0);
pot.heat();
pot.boiled();
} catch (Exception e) {
System.out.println(e.getMessage());

}
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Y isEmpty() - !isEmpty()
7 pot.isEmpty() I !pot.isEmpty()
4 pot == null 71 pot != null
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7 return "No Water!"

4 System.out.println("No Water!")
7 throw "No Water!"
L

throw new Exception("No Water!")
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7 extends Exception - extends Object

7 extends State I implements Exception

# implements Object 71 implements State
diCRET 2 EE

7Y currentState -4 State

7J super I this
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TOKEN START

RPUSH
LD GR3,=-1 ; BEOWMEDERT 7S5 DOHERE
; 0: BFILITOBEFZULERTHS,
; 1: RFZSUHEELENEPRTHS,
; -1: BEOWUERTIALLN,
LAD GR1,-1,GR1
LP  LAD GR1,1,GRl
LD GR4,0,GR1 i 1 XFERYET,
CPL  GR4,='.' i BTHE
JZE FIN
CPL GR4,='
L a |
CALL SETTKN
JUMP LP
ALNUM LD GR3,GR3 ; BEOMEAH?
JPL LP i HFESUBBEAEBDLSLP A
JZE  ACHK i BFEITOBREZELERLS ACHK A
{ b |
LD GR6,GR1 ; BEOEXET RLR%ERE
ACHK CPL GR4,='A‘ i MEBEMRXFEIEF?
JMI  LP i BEFEOBE, ROXFORELA
LD GR3,=1 i RFOIEES
JUMP LP
FIN CALL SETTKN
LD GR5,=-1
ST GR5,0,GR2 ; BT —0%8BHK
RPOP
RET
SETTKN LD GR3,GR3 ; BEOMNEGH?
JMI  FIN2 i WMBPTRINERDS LA,
ST GR6,0,GR2 ; BEOEB7 RLRAZEBT—TILICIEH
LD GR5,GR1
SUBL GR5,GR6 ; BEORZ%HE
ST GR5,1,GR2 ; BEORIZIEWM
ST GR3,2,GR2 ; HEOREREZENR
LD GR3,=-1 ; BEOMERKEEZ#ER
| c |
FIN2 RET
END

Cead
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32 = 32/1
5.237 = 5237/1000
0.875 = 7/8
1.{3} = 4/3
0.2{142857} |= 3/14
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void tofraction(char *str);
5% BE, AR, BERAROWThAERRLZXFF] str
BEE : str ZEENSRICER LU THERT B, striZEENAKFRIBUTE
B, T, BoLXFINEASNB Z i3,
B ROBEVBHONUDEBINTNEHDET B,
@® 1long gcd(long a, long b);
5% . B%¥a, b
BHE : a &b OBRALKEK
® long powerlO(int num);
5% : 0~9 DEH num
EHME : 10 © num F
© ROSATZUEKERANS,
int isdigit(int c);
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#include <stdio.h>
#include <ctype.h>

void tofraction(char *);
long powerlO(int);

long gcd(long, long);

void tofraction(char *str)({

long numerator = 0; /* GF */

long denominator; /* SE */

int flag = 0;

int n = 0; /* BIREZR < /NEEOIF/=8 */
int k = 0; /* BIREADITIE */

long measure; /* FFENBORRRHE */

while_a ]
if(isdigit(*str)){ /* 10 EEFEM? */
numerator [:::::::];

numerator += *str - '0';
if (flag == 1) n++;
if (flag == 2) k++;

}else if(*str == '."){
flag = 1;

}else if(*str == "{'){
flag = 2;

}

[ < T
}

if(flag[__d__ | { /* BRABRIBBOFE */

denominator = powerlO(n);

}else{ /* FRINBOBZE */
denominator = | e I;
numerator -= | f l;

}

measure = gcd(numerator, denominator);
numerator /= measure;

denominator /= measure;

printf("= %1d/%1d\n", numerator, denominator);
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Y *str 1= '\0' A1 *str != 'Q'

7 str t= '\Q' I str t= '0'

biTBT BMERH

7Y *= 10 4 += 10 7 /=10
Ir -= 10 F %= 10
CITBE T 2mER
7 (*str)++ 4 (*str)--
7 str++ I str--

dICBEd 2MRER
7 1=0
I ==0

A A
N
i
[y
P
I
i
N

elZBY DMER
Y powerlO(k)
powerl0O(n) * powerlO(k)

(powerlO(n) - 1) * powerlO(k)

H 3 A

powerlO(n) * (powerlO(k) - 1)

fIZBS s B MEER
denominator / powerlO(n)
denominator / powerlO(k)

numerator / powerlO(n)

Ho3 AN

numerator / powerlO(k)
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A% B3 CH% D%
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M2 HBRAINESHEFEHRY A M7 74V PRINT-F OFIEH
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Q@ BEBEERDOZVIBIZHFET 3,
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(F&S)
1 DATA DIVISION.
2 FILE SECTION.
3 FD VOTE-F.
4 01 VOTE-R.
5 05 V-PARTY-NAME PIC X(20).
) 05 V-VALUE PIC 9(10).
7 FD PRINT-F.
8 01 PRINT-R.
9 05 P-PARTY-NAME PIC X(20).
10 05 FILLER PIC X(05).
11 05 P-SEATS PIC ZZ9.

12 SD SORT-F.
13 01 SORT-R.

14 05 S-PARTY-NAME PIC X(20).
15 05 S-VPOINT PIC 9(10).
16 WORKING-STORAGE SECTION.

17 01 EOF-SW PIC 9(01).
18 01 FOUND-SW PIC 9(01).
19 01 SEAT-CNT PIC 9(03).
20 01 RESULT-INFO.

21 05 R-CNT PIC 9(03).
22 05 R-TBL OCCURS 50.
23 10 R-PARTY-NAME PIC X(20).
24 10 R-SEATS PIC 9(10).
25 01 WK-I PIC 9(10).
26 LINKAGE SECTION.

27 01 NUM-SEATS PIC 9(03).
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29
30
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32
33
34
35
36
37
38
39
40
41
42
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44
45
46
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54
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57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

PROCEDURE DIVISION USING NUM-SEATS.
MAIN-CTL.
MOVE 0 TO R-CNT.

SORT SORT-F | ‘ a |

INPUT PROCEDURE S-INPUT-PROC
OUTPUT PROCEDURE S-OUTPUT-PROC.
PERFORM PRINT-PROC.
EXIT PROGRAM.
S-INPUT-PROC.
OPEN INPUT VOTE-F.
MOVE 0 TO EOF-SW.
PERFORM UNTIL EOF-SW = 1
READ VOTE-F AT END MOVE 1 TO EOF-SW
NOT AT END
PERFORM VARYING WK-I FROM 1 BY 1
UNTIL WK-I > NUM-SEATS
MOVE V-PARTY-NAME TO S-PARTY-NAME
DIVIDE V-VALUE BY WK-I GIVING S-VPOINT
RELEASE SORT-R
END-PERFORM

END-READ
END-PERFORM.
CLOSE VOTE-F.
S-OUTPUT-PROC.
MOVE 0 TO EOF-SW.
PERFORM VARYING SEAT-CNT FROM 1 BY 1

L b |
RETURN SORT-F AT END MOVE 1 TO EOF-SW
NOT AT END PERFORM REGIST-RTBL

END-RETURN
END-PERFORM.
REGIST-RTBL.
MOVE 0 TO FOUND-SW.
PERFORM VARYING WK-I FROM 1 BY 1
UNTIL WK-I > R-CNT OR FOUND-SW = 1
IF S-PARTY-NAME = R-PARTY-NAME(WK-I) THEN
| c |
MOVE 1 TO FOUND-SW
END-IF
END-PERFORM.
IF FOUND-SW = 0 THEN
ADD 1 TO R-CNT
MOVE S-PARTY-NAME TO R-PARTY-NAME(R-CNT)

L d |

END-IF.
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73 PRINT-PROC.

74 OPEN OUTPUT PRINT-F.

75 PERFORM VARYING WK-I FROM 1 BY 1 UNTIL WK-I > R-CNT
76 MOVE SPACE TO PRINT-R

77 MOVE R-PARTY-NAME (WK-I) TO P-PARTY-NAME

78 MOVE R-SEATS (WK-I) TO P-SEATS

79 WRITE PRINT-R

80 END-PERFORM.

81 CLOSE PRINT-F.

BT Toysad0[ JWANBELWEAE, MEROHHSEN,

allBd 2 MEE
7 ASCENDING KEY S-PARTY-NAME
- ASCENDING KEY S-VPOINT
7 DESCENDING KEY S-PARTY-NAME
xI

DESCENDING KEY S-VPOINT

biZBE g HRERE
7 UNTIL EOF-SW = 1
UNTIL SEAT-CNT >= NUM-SEATS

UNTIL SEAT-CNT > NUM-SEATS OR EOF-SW = 1

H O A

UNTIL SEAT-CNT <= NUM-SEATS

c, diCfEd 2MER
ADD 1 TO R-SEATS(R-CNT)
ADD 1 TO R-SEATS(WK-I)

d

7

/f

7 MOVE 1 TO R-SEATS(R-CNT)
I MOVE 1 TO R-SEATS(WK-I + 1)
+

MOVE 1 TO R-SEATS(WK-I - 1)

&2 ZOFATRE, BRYBIEMN EXSUBEQIRMOBENREL WEEIMEZD S 5,
iz, BRABBLORICHDELVWE TOYUENLEATWSAEEEND S,
DD, BRYBBENEXRFOBEMLOENRRLCBEIE, KOAyE—
“m-WAY TIE FOR n-th PLACE" (BafNomABANERTHD) 2HRRTD
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01 W-VPOINT PIC 9(10).
01 WARNING-MESSAGE.
1&525 & 26 DM 05 EQUAL-CNT PIC 9(03).
128 05 FILLER PIC X(13) VALUE "-WAY TIE FOR ".
05 EQUAL-FROM PIC 9(03).

05 FILLER PIC X(09) VALUE "-th PLACE".

PERFORM SET-BREAK

PERFORM CHECK-EQUAL.

78S 81 DR

1Zi8hn

* SET EQUAL-FROM OF BREAK POINT AND COUNT EQUAL-CNT
SET-BREAK.
IF SEAT-CNT = 1 THEN
MOVE 1 TO EQUAL-FROM
MOVE 1 TO EQUAL-CNT
ELSE
IF S-VPOINT = W-VPOINT THEN
ADD 1 TO EQUAL-CNT
ELSE
MOVE SEAT-CNT TO EQUAL-FROM
MOVE 1 TO EQUAL-CNT
END-IF
END-IF.
MOVE S-VPOINT TO W-VPOINT.
* CHECK EQUAL~CNT AND DISPLAY WARNING-MESSAGE
CHECK-EQUAL.
IF EOF-SW NOT = 1 THEN
RETURN SORT-F AT END MOVE 1 TO EOF-SW
END-RETURN
IF EOF~SW NOT = 1 AND S~VPOINT = W-VPOINT THEN
PERFORM UNTIL EOF-SW = 1 OR
S-VPOINT NOT = W-VPOINT
ADD 1 TO EQUAL-CNT
RETURN SORT-F AT END MOVE 1 TO EOF-SW
END-RETURN
END-PERFORM
ELSE
MOVE 1 TO EQUAL-CNT
END-IF
IF EQUAL-CNT > 1 THEN
DISPLAY WARNING-MESSAGE
END-IF
END-IF.
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T8 5 58 & 59 DR
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I f7&5E56 & 57 DO/



Bl12 RO Java 70V 5 LORARDT O T LEFHAT, B 1, 2B

=LA FNOE L)

F-TOF-—HEMTONEZH BRI > THATEZ2TOTSLTH S,

707551113, EA5NEZDOXFINEF-RUZOF—ICEER TSNz
BELT “F—=@" ok BLF, 7onsFsERENnD) THATE, 752X
ToProperties M AV w Rwrite D5 key (FF—, 5 value FETHZ, F
—RMERERFNSRDXFIITH 2,

70455121, 75 A ToProperties DF A M 70X SALTHB, AV R
main ZET T2 E, H1UIORTHRENESN S,

color=red
font=serif

1 A5 A120AYy K main ODRITHER

Zo7anF4 BRITMAT, “<" & “>" THEFhEFVZ2ERTERX (X
T, Z7BREND) THATZSXSICT 3, FTBATHE, F—LEOHZEK2
KWRITERATERL, TOHEZI MY LV,

<entry key="#—">fli</entry>

K2 #/ERICHBITFRITRY

I MY OAENRE, ¥ <data> KU </data> THATIHNIT S,
INEERTZEDIZ, ROTOTILEHFLIHMERL, TV IL11EER
nx7.

D) Forsn21i3, 7anF4sBREYIEROLNEH-LTHESIA 25T
— A KeyValueWriter Z%F# 35, AV v Kinitializeld, SELFULEZT
W, AV vy R uwriteid, 51K THEIXSNAEF—LEEHAL, AV YR
completeld, BUEEITS, HABRNIL, ZhoS5DAV Y ROEETHRES,

@ Fus s 5h 2213, 1247 x—X ReyValueWriter 2E ¥ 3357 5 X
ToTags TdH B,
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B s3I h231%, %7 x—AKeyValueWriter TEZINTWVBZEL XY
v ROEEK DEREZEE X 52 T X ReyValueWriterAdapter TH 5, & A v
ROEEZ, HTETH5,

4) 7or55h2413, O 55 1-1%27 5 X KeyValueWriterAdapter 58 H
TEBELIOEELLEHDTH B,

(6G) 7ar 512513, EEIN/Y 5 A ToProperties K 7 5 A ToTags DA
ERETSLTANIOT I LTH S,
e7UulSLOEER, TOF55250AY Yy Rmain2EFT 5 E, M3ITRT

ETFRREMESN S,

width=200

height=120

color=blue

<data>

<entry key="width">200</entry>
<entry key="height">120</entry>
<entry key="color">blue</entry>
</data>

B3 7O5A250AYy Kmain ORTEHEERE (27055 LDEER)

(Farzsn1-1)

public class ToProperties {
public void write(String key, String value) {
System.out.println(key + "=" + value);

}

(7o 51-2)

public class Testl {
public static void main(String[] args) {
ToProperties writer = new ToProperties();
writer.write("color", "red");
writer.write("font", "serif");



(Fas 5 Ah2-1)

public interface KeyValueWriter {
public void initialize();
public void write(|
public void complete();

(FOJ 55 2-2)

public class ToTags implements KeyValueWriter {
public void initialize() {
System.out.println("<data>");

}

public void write(String key, String value) {
System.out.println("<entry key=\"" + key + "\">"
+ value + "</entry>");

}
public void complete() {

System.out.println("</data>");
}

(For 3L 2-3)

public class KeyValueWriterAdapter
implements KeyValueWriter {

public void initialize() { }

public void write(| a [y {3
public void complete() { }
}
(s s 5L 2-4)
public | b I {
public void write(String key, String value) {
System.out.println(key + "=" + value);

}

(O ¥ 3 A 2-5)

public class Test2 {

static String[][] pairs = { {"width", "200"},
{"height", ||120||},
{"color", "blue"} };



Java

}

a1

public static void main(String[] args) {
write(new ToProperties());

System.out.printlin("

write(new ToTags());

}

private static void write(|

] cut) {

out.initialize();
for (String[] pair : pairs) ({

out.write(|

d

}

out.complete();

7ar75s50[ JRANBELWEXE, BEBOTHSEN,

allBE Y HMER

7

7 String key, String value

K key, V value

-1 Object key, Object value

I String[] key, String[] value

abstract class ToProperties extends KeyValueWriterAdapter

extends KeyValueWriterAdapter

implements KeyValueWriter

KeyValueWriterAdapter

ToProperties

pair[l], pair[0]

biCBY BMER
7
- «class ToProperties
7 class ToProperties extends ToTags
I class ToProperties
%4 class ToProperties implements ToTags
ciCB T oREH
7 KeyValueWriter 1
7 Test2 T
7% ToTags
diCE T 2 EE
7 pair[0], pair[l] A
7 pair[i], pair[i + 1} ol

%4 pairs[][1], pairs[][0]

pairs[][0], pairs[][1]



JE2 TOVILEBIIELT, EAGNENFHEIAL FELTHATES L
2195, Tibht, TanNTF o ERATREEASNEXFIIOLEIZ ¢+ 7 %
ML THEAL, FTVBRTREASNAEXESE “<t-- 7 R * -=>" T
BHATHNT 2. FIZE, SAS5NZXFFIW “This is a comment.” D&
&, TONRTABATRR4DEBDIZ, Y/BRATRRSOEBDICHATS,
7L, AAYRELTERASNEXFIN, &ITXERVUXES “--" &
FRNBHDET B,

# This is a comment.

K4 JOnNT«EXTOAAY FOEHH

<!-- This is a comment. -->

M5 #IHAXTOIAAL FOHAH

ZOWRDZDIZ, ROXRIGRIEI—RETar/ s AEMNLZ, £3—F
DEMENTOTTHELT, ZFO[ |KANBELWEAZ, WE
BOTNSEN,

& J—FOEMELEMARE
B BN

public void writeComment(String comment) {
System.out.println("# " + comment);

}

public void writeComment(String comment) {
System.out.println("<!-- " + comment + " -->");

}

public void writeComment (String comment);

public void writeComment(String comment) { }

difilli

R R
7 JarsAh21 14 TOrsh22
7 Jagsh23 I Jars o524
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(Fuy o LOHHA)

(L FolSLMAIN L, ANT7AMNVHFD1~3FEOBRFFNSRBLI—RE
ANL, ANL7EEFEFZ 10 ERBEEARBLIZEZORKE, R/MEUOEEE
210 EROBFHIITHATS. A7 71V OFZRK1I, ZOEEDOHADH
ER21T5RT,

La—F1|8]5

La—-k2 1|7

La—Ek3|1j0fo0 1/0]|0 —&KME
La1—R4 |63 7 [e—&/ME
La—Rs5 (4]0 5|9 e FHE
1 ANTZ 740D 2 HADHE

@ 0=EAHLVI-FOEME=100LT 3,
@ 1=1V3a—RE=100&£T 5,
® FHERNMEUTEYOETS.
(2) 7a/>SLMAINYE, =D0F|7 124 5 A INPUT, DIVIDE RUNPRINT 2T
2.
Q) BFOlILINPUTIE, AAT7ANANSLI—REANT S,
@ AALZLI—ROEFFH Z2ERICERL, GROIBRELT, ETOI T4
2R %,
@ T771NVOERDLDERELULZEAEIL, GROIZ —1EJRELT, 707541
R5.
® BI7TOrISLhbREZEE, WAL I AHGR1~GRT DNRITTICET.
(4) BI7O% 5 LDIVIDEILX, BREZETS.
O #HBREIIGR2IC, BREIIGRIKBEINT, /05605 EINS,
GR1>0, GR2=0&7F 5,
@ BEGR3C, FREGR2IIBELT, ETOV I LIRS,
® EBI7nZ I 43, GR2, GRIUADAAL DAY OREREE LR,



(G) BI7OS 5 LPRINTII, 2EE #2307/~ 10 ERKOKFFNCEHR L THAITS,

@ nlIGRIZHREINT, ETOV/ILh6ESINS,
@ HHTIEFFNIEZDICL, 2R TIXFIIRB3LDIICEHRNSTAYT S
.
®@ BI7OrSLhbRBDEE, AL PAYGRLI~CGRTONFIITIIET,
AL/ NN
MAIN START
CALL INPUT
ST GRO,MAX
ST GRO,MIN
LD GR2,GRO ; BFHEZEVIRME
LD GR1,=1 ; ho & &##HHEE
LOOP1 CALL INPUT
LD GRO, GRO ; AHiE
JMI  FIN1 ;: 774D DY
ADDA GR2,GRO
ADDA GRI1,=1
CPA  GRO,MAX
JPL.  HIGH
CPA  GRO,MIN
JMI  LOW
JUMP LOOP1
HIGH ST GRO, MAX
JUMP LOOP1
LOW ST GRO,MIN
JUMP LOOP1
FIN1 CALL DIVIDE
1D GR1,MAX
CALL PRINT i RKEZELA
1D GR1,MIN
CALL PRINT ; mIMEE LS
| a |
CALL PRINT i FHEEERAD
RET
MAX DS 1
MIN DS 1
END

[



(Farssh2)

INPUT  START
RPUSH
IN IBUF,ILEN
LD GRO, ILEN
JMI  FIN2
LD GR1,=0
LD GR4,=0
LOOP2 LD GR3,IBUF,GR1l
AND  GR3,=#000F
LD GR5, GR4
| b |
SLL  GR4,1
ADDA GR4,GRS
ADDA GR4,GR3
ADDA GR1,=1
CPA  GR1,GRO
| c ]
LD GRO,GR4
FIN2 RPOP
RET
ILEN DS 1
IBUF DS 256
END
(o5 43)
DIVIDE START
LD GR3,=0
LOOP3 CPA  GR2,GR1
L d |
ADDA GR3,=1
SUBA GR2,GR1
JUMP LOOP3
FIN3 RET
END

-
r

.
1
.
r

.
14

~. ~e

~e Ne o~

1

La—FzAR

TZ7A4INDEDY
F=8oho 4
BiED#HL

HrERECESR

GRADAB % 1087 3,

B0



A A NS

PRINT

Loop4

LOOP5

FIN4

OLEN
OBUF

START

RPUSH

LD GR4,=3

LD GR2,GR1

LD GR1,=10

CALL DIVIDE

OR GR2,=#0030
SUBA GR4,=1

ST GR2,0BUF,GR4
LD GR2,GR3

| e |
LD GR2,=#0020
SUBA GR4,=1

| f |
ST GR2,OBUF, GR4
JUMP LOOP5

ouT OBUF , OLEN
RPOP

RET
DC 3
DS 3
END

HAF7=#

HERE — HfE

FREL « 10

#fE / 10

FREBFICESR

HERE — B

B=07

GR2 « BHEXT

BRUDITMBICEZBXFEZAND.,

#E Torssto[ JRANBELWERZ, BEROHHSEN,

Al T 2mER

7Y LD

I LD

GR1,GRO A

GR2,GRO 7

bIZRES 2R ERE

7 SLL

I SRL

GR5, 1 “®

GR5,1 *

ClZBE T 2 MER

7 JMI
7 JPL

4+ JZE

FIN2

FIN2

FIN2

LD

LD

SLL

SRL

GR1,GR2

GR2,GR1

GR5,2

GR5,2

4 JMI
I JPL

J1 JZE

%7 LD

7  SLL

71 SRL

LOOP2
LOOP2

LOOP2

GR1,GR3

GR2,GR3

GR5, 3

GR5,3



diCBI T 2MBEE
Y JMI FIN3

Y7 JPL FIN3

e, {IZB8d 2MER
7 JMI FIN4
7 JNZ FIN4

4 JPL  FIN4

A

H

JN2Z

JZE

JMI

JNZ

JZE

FIN3

FIN3

LOOP4
LOOP4

LOoOP4
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4 hY4
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2) FREBOEEIL65536FET, TDF RL A1T0~65535 B TH 2,

(3) BfEW, 16 EY FO2EKTERHT 2, AL, 2 DEHTEHT 3,

@) FEHARIEXRHFHET, MHEI1IEBEEXNLI2EETH S,
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) DAEEND S,
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e, T M EDEEICANWS, D35, GRI~GRT DL AFIL, BEL XY
(index register) &L T7 RLZADESIZHANS,

SP (A% v 7 RA 2%, Stack Pointer) i3, A¥ V7 DR ELEEDT RLAZFEELT
W5,

PR (FOZ/ 5LV RA%, Program Register) 13, RICEFTIREMSEDOXET R
LZZREFL TS,

FR (757 L RX#, Flag Register) 1%, OF (Overflow Flag) , SF (Sign Flag) , ZF
(Zero Flag) EMER3EOE Y hnoD, HEMSREDETIZE > TROENRESN
5. INHOER, £EFELEGESTSRINS,

EREEQSOBEIE, BEBEREMN-32768 ~32767 IR FESRLIRoREE 1 1Tk
OF | U, TNDADEZ 012725, RBEEMSOESE, HEEREN0~65535 XX 5
BB EEZLITRYD, ZRUNDEZOIIKS,

SF | BEEEROHFENA (Ev hBE 152D OLEL, FRUADEZVITHKR S,

IF | BEERNE (280w hA0) 0LZE 1, FhUADEE 01T/ 3,

6) WEMEXIHEREIL, HEET—YE2FEOLRWEEEAZLT, MEXIRE
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12 %
MEOEREREFOBEEERT, ZI2C, —DofsgdI1—RicHl 2 BEOARST R
NH556, EEREVIASHEOMSE, TRIEBLV AV EEREEBHOGGZ2ET,

N g = 5 R . .
LA ﬁ’-f' FURSEGE s O H OH DEH
1 o—R, Ab7Y, O-KR7RL 2GS
o— K rl,r2 r1 <« (r2) .
Loab ® r,adr [,x] r <« (EHTELR) On
;I‘Erye ST r,adr [, x] EH7 KL « (1)
Cona Abazess 10 rjadr (6] | r o ®ATFLA




©2) B, wERESS

BimE appa  Elrr2 rl « (rl) + (r2)
ADD Arithmetic r,adr [,x] r < (xr) + (EHTELR)
REmME appr, Fler2 rl « (rl) +, (r2)
ADD Logical r,adr [,x] r « (r) +, (EH7RLX) O
EREE SUBA rl,r2 rl <« (rl) — (xr2)
SUBtract Arithmetic r,adr [,x] r «~ (r) — (E¥7RLX)
Epiibaa SUBL rl,r2 rl <« (rl) —; (r2)
SUBtract Logical r,adr [,x] r « (r) — (FEHT7 RLR)
Bl AND rl,r2 ri <« (rl) AND (r2)
AND r,adr [,x] r <« (r) AND (EH7 FL )
R ri,r2 rl « (rl) oR (r2)
OR OR r,adr [,x] r <« (r) OR (EZF7 KL X) Ox1
AR XOR rl,r2 rl <« (rl) XOR (r2)
eXclusive OR r,adr [,x] r <« (r) XoR (%7 KL X)
3) HhEEEMS
(1) & (r2) , X (r) & (EBHTRL
rl,r2 ) OEMLEBIIHRBLHBRZT Y, LB
B cPa BRIZE-OT, FREKRDEZRET 3.
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r,adr [,x] HERR SF [ ZF
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Jump on PLus JPL  adr [,x] B, HELIENEFE, RORSITED.
L badid BLEEQFR O
Jump on MInus IMI adr [,x] Lia %’f—g“ ;‘f- Z;‘E
B INZ adr [,x] JPL 0 0
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JMI 1 —
B JZE adr [,x] JNZ 0
Jump on ZEro J7E 1
F—=NNT O—5ig
Jump on OVerflow Jov adr [,x] Jov 1
R JuMP  adr [,x] |RIICENT KL RICHET B,

unconditional JUMP
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Ty SP « (Sp) —, 1,
d ’ N
PUSH FUSH  adr [,x] (sP) «— EHT RELR _
By r < ( (sp} ),
POP FOP T SP <« (sP) +,1
M 3=y, VF—f@f
SP « (SP) —_ 1,

a—-

) CALL adr [,x] (sp) — (pR),
CALL subroutine PR — EHT KL X _
&y —3 RET PR « ( (sP) ),
RETurn from subroutine SP < (SP) +. 1
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