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1: PROGRAM SOUKANKEISU
2: REAL X(10),Y(10), MEANX, MEANY
3: REAL VARX,VARY,COVXY RXY
4: READ(5,%)X.Y
5: CALL MEAN(X,MEANX)
6: CALL MEAN(Y ,MEANX)
7 CALL VAR(X,MEANX,VARX)
8: CALL VAR(Y,MEANY,VARY)
9: CALL COV(X,MEANX,Y ,MEANY,COVXY)
10: RXY=COVXY/(SQRT(VARX)*SQRT(VARY))
11: - WRITE(6,*)RXY '
12: END
13:
14: SUBROUTINE MEAN(DATA M)
15: REAL DATA(10),M
16: M=0
17: DO 10 I=1,10
18: M=M+DATA(])
19: 10 CONTINUE
20: M=M/10
21: WRITE(6,*)M
22: END
23:
24: SUBROUTINE VAR(DATAM,V)
25: REAL DATA(10),M,V
26; v=0
27. DO 20 1=1,10
28: V=V+(DATA(I)-M)**2
29: 20 CONTINUE
30: V=V/(10-1)
31: WRITE(6,*)V
32: END
33:
34: SUBROUTINE COV(DATA1,M1,DATA2M2,C)
35: REAL DATA1(10),M1,DATA2(10),M2,C
36: C=0
37: DO 30 I=1,10
38: C=C+(DATA1(I)-M1)*(DATA2(I)-M2)
39: 30 CONTINUE
40: C=C/(10-1)
41: END
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1: #include <stdio.h>
2: typedef struct{
3: char *name;
4: char *data;
5: } DATA;
6: static DATA telNumList[] = {
"nameA", "03-xxx-xxxx",

"nameX", "06-xxXx-xxxx"
7. :
8: static DATA adrsList[] = {

"nameA", "TOKYO...",

"nameX", "OSAKA.."
9: b

11: main()

12: {

13: int select;
15: char key[32];

16: printf("Select Number?¥n");
17: scanf("%d", &select);

18: printf("Input Key Name?¥n");
19: scanf("%s", key);

21: if(select == 1)

22: lookUpAndAnswer(teINumList, key);
23: if(select == 2)

24: lookUpAndAnswer(adrsList, key);
25: if(select == 3){

26: lookUpAndAnswer(telNumList, key);
27: lookUpAndAnswer(adrsList, key);

29: }

31:. lookUpAndAnswer(DATA list[], char key[])
|

33. int i;

34: char keytop = *key;

36: if(keytop <= 'n"){

37. for(i = 0;i < 100;i++)

38: if(strcmp(key, list[i].name) == 0){
39: printf("%s¥n", list[i].data);
40: break;
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42: else{

43: for(i = 99;i >= 0;i--)

44: if(strcmp(key, list[i].name) == 0){
45: , printf("%s¥n", list[i].data);
46: break;

47. }

48: }

49: }

M3-12 F—9BREDNDTOS S5 A

W (PAI6TZONTRG |
'(:) Py 205 AROMmIEY ]
. Sl O DB !

K3-13 Xyt—JEESEFEICLD
K3-120%A270—457

#3-8 Avk—TJEKEHEECLEI RS

77No T1Es  REOWR Size
Tl 16-19 BREMNRF—% - F—DAH 4/43
§y) 21 BHEETEOER 1/43
T3 23 {EREROER 1/43
T4 25 BEFTERUEREZROER 1/43
T5~T8 36 HREHFEOER 1/43
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FhOoDEREHUTHPFHUNLTCETIBCAATEIRCERT 28
EV DA, BAMICRUTIETEE? S 5.

W) B - RTY 27 0EK
SAZRBRDTOL) CHMBI A2 ERTS A7 2BMT 5.

-y A s
RTIRAIERLELEVIRA2EREL, Tho6L2THI Ry % EHE
SRV ETAMABREBODY X7 FHERT H.

- KT E RS
BB ATV ERLLEVIZAIEREL, ThH6L2THDY R % HE
YA ETAHARBEODY A7 RAEKT 5.
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BIE sXIBEHNLYE

QBT IAINDODERENSNAEOEE
£y¥RA7ICHL, %T&za«iéﬁﬁﬂxﬁé(43ﬂmwfﬁ
3 5.

QHERIZ 7O KBEROBRE :
4, 2THEREEIR, BVEBEFBEORLIBEERIRAIEBREL
RBEROBRE LTS .

GOHHERI R /DONEE
HMEIZA IV TOZERI A7 LTHERIZAITORERES

#4471 .al=a (4-1)
#4711 . a2=a *p (4-2)
T 5.
0 #% T

HYUTHETRUTOT AT YL LR, 7oy D 27 DE
YTEIT.
BRTo, 7VITYXATHAULRART2UTOLILERT 5.
O 27 iCHT 5 HH
Aj RHEE
Alj (AT T OEBIAIRHNTIHES X7 DLEE
A2j (FATINOERIAIZENTIHES A7 iOREE
Pi (HEIRXIiOFEHER
OV A7 A% H
time . BIE D R
Of7uty HikKBET2EH
processor_state_i . 710 kv HiniRBE K
“ZexT, “BEBT 02200REH D.
processor_time_i . /0 v YiDE T kK Z
05X7wﬁ?6wﬁ
task_state_j . ¥ A7 jORBEHK
“FEdg , “mEWT, “Efrd”, “FET” 040
DIKEFH 5.
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BI4E IXI7FEHLY

task_time_j . ¥ A7 jD5E T KX @mi

task statel j : ¥4 7 I OEBES R T HIHERI X7 jORBER
“Fepgdhr | “mEET, “EfPT, BT 040
DRBHEH 5.

task_timel_j : ¥ 47 I DBEHRIAZ T HHEY X7 DT T

task state2 j YA TNDEHRIAZ T 2HEY 27 i0RBREK
“fetgp , "REE”, "EfFHT, BT 040
DIREHH 5.

task time2_j : ¥ 4 TIOEHRIA 7T 2HES X7 0T TR

) WHERE

BLEF #time := 0

& F A7 L task state_j —~ “fFHEH”
& 7uaty Filx L processor_time_i := 0,

processor_state_i —> “Z2 & "

-BE Y A2 Dtaskstate 0 —~ “TT” &T 5.

QREAE Y X 7 DORE
- task_time_j = time T & 14, task state j — “ET "
EL, BEIR s THNRIE,
task_timel_j < time % & (£, task_statel j = “5£T "
task_time2_j = time % & (£, task_state2_j — “S£ET”

&Y 5.

- ATOHOHEMY X7 Duask.state = “T T &holtd AZ7illxt L,

task_state_i — “ME O L¥ 5.
BT YA Duaskstate = “UHET” i hiE, TusIFAERRTT

5.

R 7aky Dy A7 DEHKT
sToTuky LT “ZEx H» ‘BEPT AN,

(a) processor_state_i = “ZE X" DBFE
- task state = “LEE THAHIAZ THRDIDBEEMLOE VS X7
EHTH,



FIE IXRI2BEHLY

7Ry FikEYETOENLY R SHEEES RS ThiTRE,
task_time_j := time+ Aj
processor_time_i := time+ Aj
processor_state_i — “ B M "
&5,
7k v HilE L TONY R BHERY X Th i,
task_timel_j := time+ Alj
task_time2 _j := time+ A2j
task_statel_j — “FEi7 H”
task_state2_j — “FEfr H”
processor_time_i := processor_time_i+ A2j
processor_state_i — “ B ME) "
¥ 5.
cEHETONLY A7 EEWVICHER T task_state_ k= “SLHET” 0
Ry A7k DNITLEEHLE TR .
SEEHLUTCENLI AskBLIV T Oy FiDERK%
task_timel_k := time+ Alk
task_time2_k := time+ A2k
task_statel k — “ ST "
task_state2_k — “£47 H”
processor_time_i := processor_time_i+ A2k
E¥ 5.
(b) processor_state_i = “IE@ " DIFE,
task_state = “LHEW" DOHEFR IR 7N, Tuty FiTETHOS
A7 EEVWKHERZLEEHY TS, (FEHLT)
HUTCoONIR2kBLU IOty HiDEH%E
task_timel_k := time+ Alk
task_time2_k := time+ A2k
processor_time_i := processor_time_i+ A2k
E¥ 5.
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FLE IR BEH LY

@) B R o FEH
time% processor_time, task_time, task-time_1, task_time 20 f/N{E IC HH ¥

5.

G 7uty +REBOEH
processor_time_i = timeT & 5 7 1t v +illxt L

processor_state_i —~ “Z2 & ”
LT 5.
@~

4.4 ¥R BEE LY OFM

AFHTR, A/ EBHYUFELEKROE L EL]ET S -012, ¥ 2
VS BELEL, A7 OPEHME2ERYETRETCOIAIDNEILRAE

T35 ELIRELCPMISFES flv TE Y THEBAL P H&T 5.
K4-6RTHEBREYFESOIAZELSLHNBRI, Tutty 465K

Y2 0%%

T . 2— @i
065" B NG~ # #errnask

Vg
Kougs Kokt
3 HF06 B¥04

X4-6 FHTHRE
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F4E SXIFEHLY

BIBEVWIZHOTT, A7 5 EEXELCPMISHEX EH L 728
UTHRZ2EA-IERT. ETofBEXFRESEH LTINS RS
2ELTVSE, £4-1»0b»5 LI, CPMISFETRETD IR
K& Ta ey H B —-CEYTLNRTWE, #FhCH L, FAI/EEE
YHETH, 70y H 1R LTELL DI RAIBPEETLALTWD., L
PLERES, TRREVWKHR 2 A7 BSBEHLUTEN2DTHY,
EBRORBRHIITCEIINODIAIBETEET I DT TCREW, £
T, EBRICABRFME A LT, A7 LB LB L IELTHER
LCPMISFIEI S AU CTHEORBRTHH LB T EEL-20 &
3k,
Fa4-2h6bhbLI, EEORBERF TR IR/ EZEHLED
HACP/MISFIE L ) b MBIFMASE < % 5.

#4-1 FETHEROLE

S HUTHNT R
ok -
7Y & EEM CP/MISF #:
1 2,5,6,7.8,10,11,12,13,14,15,16,17 1,4,7,11,12,15,19
2 1,3,4,9,19 2,3,6,9,13,18,20
3 20,18 5,8,10,14,16,17

BUEIZSEZIMTENY A2 2FET)

#4-3 EHUTHEROLK (FutyH$H10)

. HUTHNF RS
[] »,
7Y % EH Y CP/MISF

1 2,5,6,7,8,10,11,12,13,14,15,16,17 | 1,4,7,12,18
2 1,3,4,9,19 2,3,6,10,15
3 20 58,11,17
4 18 9,20
5 13,19
6 14,16

BHAIXZ EZIUTENS Y A7 2FET)



B1E IX7FBEHLY

F4-2 WMERTEEOLE

T BB
EfT&8Nnb ¥ 2 %5l FEREE | COMSE I
1,2,3,5,18,19,20 6 9
1,2,3,5,6,10,15,18,19,20 11 11
1,2,3,5,6,10,16,18,19,20 11 11
1,2,3,5,6,11,17,18,19,20 11 11
1,2,3,5,6,11,18,19,20 8 11
1,2,3,5,6.9,10,15,18,19,20 11 14
1,2,3,5,6,9,10,16,18,19,20 11 14
1,2,3,5,6,9,11,17,18,19,20 11 14
1,2,3,5,6,9,11,18,1920 10 14
1,2,3,5.9,18,19,20 10 12
1,2,4,5,7,12,18,19,20 12 12
1,2:4,5,7,18,19,20 7 9
1,2,4,5.7,9,12,18,19,20 12 12
1,2:4,5.7,9,18,19,20 10 10
1,2,4,5,8,13,18,19,20 10 11
1,2,4,5,8,14,18,19,20 10 10
1,2,4,5.8,9,13,18,19,20 10 12
1,2.4,5,8,9,14,18,19,20 10 10




FA4E SIXFEHLYE

£4a-4 LBRTREOLE (Foty4¥10)

HTHH
EITEND S X RF] P T Ep———

1,2,3,5,18,19,20 6 4
1,2,3,5,6,10,15,18,19,20 11 1
1,2,3,5,6,10,16,18,19,20 11 11
1,2,3,5,6,11,17,18,19,20 11 11
1,2,3,5,6,11,18,19,20 8 8

1,2,3,5.6,9,10,15,18,19,20 11 11
1,2,3,5,6,9,10,16,18,19,20 11 11
1,2,3,5,6,9,11,17,18,19,20 11 11
1,2,3,5,6,9,11,18,19,20 10 10
1,2,3,5,9,18,19,20 10 10
1,2,4,5,7,12,18,19,20 12 12
1,24,5,7,18,19,20 7 9
1,2,4,5.7,9,12,18,19,20 12 12
1,2,4,5,7,9,18,19,20 10 10
1,2,4,5,8,13,18,19,20 10 10
1,24.5,8,14,18,19,20 10 10
1,2,4,5,8,9,13,18,19,20 10 10
1,2,4,5,8,9,14,18,19,20 10 10
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B4E SXBBEHLY

OEW, ALY AZEAITHNLT, ¥ A% EEHYUHE L CPMISFED
ZHATCERBLELYTETIBRCLEL 22 Juty YEROLEBREY
¥479. TR, Tutky HEBRCHBEFLZVwWEWIEHTEHL TR
v, LEELAE7O Ly Y ABEEROABERFITOLBR TIRME %
HEg7v 5.

K4-605 A7 B/ LCEHBTEToHR, XA FEHEHH
HECPMISFED Z N FR I LEA-SKERTEHYETHRELBLI LN
TE, 7, EEOABRFCBITIMBRTHEIERZRL -4
hH, INbEDELLDLIPBL LI, ¥ A7 EEEHKHE L CPMISFET
BRERBCAELZ2TIBRORTHRIZIZALTCHI2L » b o T,
CPMISFETLE LR 5270ty ¥ EE66BCR LT, ¥ X275 EEHY
ETtRi4BnTIa ey ko Twnh, .

PEo2Bhobhrdid, yRA/FBEHLEG, FRELZTRE
ZWCPMISFIEIL R, 7uty ¥EEFFALHEFICEI ) EVRHER
Ml 2284 T(47) e TE, $72, ABEOLBRMELE T 220
DTy ERBE VLR TELI L DbMEL, ik, 4. 3T
BREZIIKEVWRERZS A7 2FA—0 70ty LEBTALI L
L, EBOMBEEFBIC IOy Y DOT7 4 FVRRBOBELHH T 2
TLEHTEL-ODTH A,

4.5 K8

ABETH, BES A7 BORKBERICER LEZEHLTET) “F X
I EBEUE" OREYTol. FAVSEHALEZI VR MNAF Y 2 —
VWO —FETH 5.

ZOREDVHEEHCREENIERI A7 BICE, wh k2 EFRE
KBWTH, RERBETIIEDLEVIRA I BHERET S, ChEHEERY
A7 BOBERKBEBREV)., THLLEVWRER 2 A2 A~ 70k
FIEYTE “SEHUC 2 FoCHETHLRILCEET I LR
Zwniledb7urty 42 KYBFEHATH &%,

FIT, YAV EBEHLETRIAZHOKEBERR TH 25 HKAEE
RET-IEGFREFOR, HHAKFRRACEBLI A 7B OBEKEHKD



BALE SRIBEHLYE

BB 2T, BEVWRERZI A7 2A—0 70ty LTS, X
YA DLZEBEEY TEITS .

YRV EBBEBETR, RRIR IV ORELBLFOREI A/ DOHE
BRI ORESHENRZLIBE IR, MRIA Z7OMBEEICEERER
PHITAbE b bDEABEEL T 5.

¥, A BEHYUYLETR, BRIAIVEFRLBET I A L E
BEEDOBRIBETL IR, LUK, BOLEKLRBETIIZAZD
SEEOIAIIIDEL, BIATDIRIDRERERLEEI LA TORK
EXNARLTAV, RENAEOHFE*BE T2 LT, BEBEMLO®R
EEXIT) .

FHR, AECRIDIAI/EBEULEL, A7 0ERBE2ER €
FTRETDI A PFELRETLERELTCCPMISFEY EH LB A
DEBTHELLEEL, A /7FEHLE 0L, ABREOLERTR
B2 B0l EL s uty b aExbrnwi %, /2, Su
Y HEBCHEED A2 BECRINVECLEBRTRHRE 25 & %R
L7,
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E5HE EfTHBGA

%5%‘

56 47 il 4 )7 3

5.1 #8

WHMBEME, AKBRELEVa 72 BRICAET L FEL L THERE
h, 1% B [KAWA 88][MITS 85][TADA 881X fTFl st EF D FBHICB W T
ELAwLNRTWwWSE, Thsndh T, EVvFANME - Y 2ab—Ya v
DEIRBFIREFFL TwEHF, ABCL> TROLELYRELLEHFS
b Va 7ORFIMBERELTRROE)ZHME N2 I TwE, XK
[INAM 85][SATA 831 C ik B ZI BR B &I, LMK INAKARI TR ERRHH 0 F
LATHMMY I a2l —F FREINLTWS, UEIYOSH 871 T ik Hl4 A »
ve—YVEHwLZ LWL VEBMEE D HFA, T2, XEDJEFF
85a][JEFF 85b1% UF [SATO 86]C ik — R L FEX FH LB o bRHEMK
WFBEL2BETH»SFXORESTDODRL TS, Thbn7utyHHE
MEnH b, —BWHEFELXHFETLETHEAST NG, Lok~
Ty YOFHAREELTHIENTEDLLEVIIFIEED 5.

ZiFHEARr GO Tut vy EEAAFRXN TRV EF LB R 7 A
KBFE oty YEERFICE, HENERSGIL I AL T
Wa, LALZYS, 7ty Y HEBEHFEETICORENERLYR
M) FRL BEFNALE IR RFIEL & » o 72 [CHAN 78][CHAN
79][CHAN 81].

AEORBMNBEFHBA IR CBYS 7oty Y HAPY EEZHICEY
v, RHEBEETOEL2ERE 22 FERERELRLRDL I L TH
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ES5E EiTHELA

., T, ITHHABIRAF oo 7ty FABYRY ES KL
ELTHRERREINTE Ay —Y - )Ny ¥ ¥ 7 [HEWI 77][YONE 85]1%
Bk L, ETTHILBL2HENCRELEDPLETT AR SV 2a—- VAR
TV a72H50aBTsBo 7oy YREHICIFHTES &S
K3 5. 261, THETHAWTETHEFXOBI % 17 v [WATA
86][KOBA1 87][KOBA1 88a][KOBA1 88b][KOBA1 88c][KOBA191a], & — /S A v
FCBRTAFERRBEERLE NS T 200G 2RT.

5.2 Hfrtl# s oR#BT VT X A
ETHEFRNTHE, DTFTRRT7Z7VIVILATRERITS .

@ H7uxvHRBosTaty Y LE o MITICRBELTS.
@ REWSuty YAy - VXERCEHTESORERL % {0
LT 3.
@ ZEMIatyHEdXyL-—VEZHIMEE, XvE-—VOROH
HRZAtmEAEORERL t 2 BT 5.
Otm=t Dk &
HHEAE tmCETAITIOAY - VOMB LT b W,
Otm<t DL &
ZEAMIT vy Y HABEED T EL LWV FEIBET .
COBRE, TEM 7ot v b BEAT E-RBELIYBEL, RER
WEtmETCREL (FryveVn®), uB2HEET 5.

K5-13%THHE2To-Bor oy v ERHEZHEREL OB
BERLAEDDTHA, H5-10B0wT, ZEM 7oty 3SIEER
ATRKAvE—VEE), TOA v - TVOROFERELNIts TH 5,
CHDELEIDEFREM 7oty Y ROWBERY Btr>ts Thh, FTREE
%5, TCTC7utty P REBZORBERERA tsn L o RBIE
L, FEXBHEL, BLEL1T . ‘
ZfTHEAFRNCTR, TEM /oty YR XA v -V A2 S ITW LT T%
LN T A2RHATMBE I LI %L, X v —VRRELNTHD TFIEN
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#5 % SEATHEHR

BRELEPEIDPOHBEIT). 0L KETHIB AN TIZ, LEB
BB L2TEIRETLHY, FPEFEBETHIZTELFy 2V AE
WEhHEDFBEXBHETAHAILT, RN LABEEILOFEXHERL
T3,

A

g

g TTTTTTS .

a 2

2 H

R Sl s Processor S

= s
: >
T Real Time

B5-1 SEfrlEsX

5.3 MWMEAYE—Y - Ry VYUV TORE

5.3.1 Ay k=Y - Ny vrsoNH

B RATF ATV aTR2EFTTIHE, £§7uky Fd Ay}
MoLEFERZM-IAELZL2VEDI, AvE—VOESETH
WIEHEBRER LA LELED T, #0720, SEM S oy ¥
TR Ay E—=TVPFRELNTLLE2OHREI D, TEONRTELELEIICE
FDLEOZEM /oty ORBRERHFHMEL 25, T02 JWCEH
T5E, BHIRBIXAFARLBT A0y YEOFEEIAY -V -
Ny YV /OB RWETAHIETHYE I ENTE, Xy TVa—
WL a7 eATNELRZYa 7B T A u Ly YHEETHBEICKE
TAHILETEL 25,

Ayk=Y Ny v7id, #%F 7V =27 VRUHESELEOSH
TA 7V 27 MNADBELXMOES o bR TELLDTHY, X
v —VRELEELF TV MNE, FIWMBEBZELF TV s VOB
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F5%8 XZiTH@LH

TWMHNFEHIDDTHE, TOAy b —T - Ny vy T 3fERKpas tB,
now#, futureBMo3BHCISEEINTE., pas tHEIFX
v -V RREZFRETLI LR MECBREF O LD Ly ¥
MoBE%L, nowHEfutureHB3FOREIRLTIHERS
KX v E—JVOEREINfTbUIFE o7 uty 4HELEETFT VLT
W3, L2»L, BEDIATDORA v =T - Ry Yy v T3 ry £— UM
HOPIEOLNTLAHELEHL LKL EOLNTILZVWHEAEDOARHEEL
TBY, Ay t—-VOEZEIERHCEBIIBEFRIEERILTY
Bw, T, AvE—-VR¥FURATITCRZENA T V=2 2T b R
BhE2O%2WwI A7 20 TR, FOFBRRNIKEZIL, F0BR
WoFrlw, LT, BEDSIATDRAy =V - Xy vy 7 f
TREFIRBL AF AN Tut vy HEE*ZECWMIKEI LR T
EhWwv, ZIT, Av e —VoRZEOFEY, ZTEROTHERIK
BEHNEELTRIANLI LRI sTREKDA Y - - Ry v T %
W L7ZunknownHB Ay =3 No YV FORBRERFS.
FHRBEYRAF 20570y YHBERRIES-20L ) 2 EEICE
Begl, MEMICRBRA WMo LT ST TRTIELETE, Ay k- -
Wy V7 TRUATURT2O00BEAPoFETAHILEHTE S,

@ oy HABTatyHFBRHLTA v LT %ELILE D H».
@ Ay E—VEELIEAL, 7Tul vy ADESTLE XY -V D
R B R .

Processor A

Logical Time

-
Real Time

B5-2 xyte—I Ny vy
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$5E LA LA

E#5-183Axv - - X9y FH-1 RoE—INo I rIonf
THh, Ao —UHRELNLHEERP

EEOREEALTHRLLES OT PN R

HAhH., £5-11B8BWwT “know known | now, future
n” @, Yoty BAEASokyH 1 Haimown unknown-I
AR SXyvE—U0ELNBLANIC ©.1) known | unknown-II
Ay =V EOLN ARBEEL XD unknown | unknown-III

PoTWVWBI 2 EKRTAS.

5.3.2 known#lxv - .- RNy s

known®#ity k- Ny VYV VIRAHREEREEI bV Ay £ —
TNy VI TCBEDIATOXAy =T - Ny THAB. kn
ownH#iryv - - Ny vk, BABMTEpastE, nowi,
futureBHo3BBELLSETES., UTRIAG IEHO XAy £ -
TRy Iy 7IlonThRRS.,

M pastBry -V - Ny 7
pastBxy -V - NV VI THEEREP=0TH5. 7
tyHAETuty Y BERARAY Lo 2, Turty FARL Tuty
B LA v E—VEohsl 3T, Juttyy Bk o
Lty HADPLDA Yy -V RFOELRL, WBEXEDLH I LA TE
5,
@ nowHEHBIUfutureBlXxove—Y - Ny sy
CDIATDAyv -V - Ny vy 7T, TEM Sty $B X
BH 7oy YABRX v - TR 4TEY (P=1) , »> (RERZ
T) WOoELEDPdPDbP>TwAHB (L:known). nowHH&fut
ur eBHBUTOL) ZENEDHE.
nowHRILIPBEEOZEM I oty Y ORARFI L —FL T3,
D2F NSy BEAvE-—VFEON TSI CHRERILESL
Zw, ¥ TNV —Fra—NRT 7 svavra- v ERIRIKCYS,
—F, futureBryt—Y Ny Y7 TCRLEBZTEMN 0k
yHOBRFORZERIM L NDIARKEY, 2F ) Futty ¥BiE, 7atv
FAPL Ay =V ELNR T B3FTOBHRKMOLORELITVRHR
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E5E ETHBIA

BIAOEHEITS. futurefBlxovre— - Ry v 7ici, 75
HEXTIT7 VA 7uty YilBiT s 7 uxty Y HEERZENSH 5.

5.3.3 unknown#xy - .y 7
unknownfBAy - - Ry L7 BAMP DT HEITEHHIC
SETX B,

Q) unknown—I8Xxvte—-3 Ny s
Avke—VOETERE P=1 Thbrh, ETEHOZTEMN otk
v DORERHIHELT, DIHEIMHIE) (L:unknown) .
2%, 7Oy HFALPLRA v E-—IURELNTLDBILEEEEL T
A8, 7at vy BREAYy E—TIHVOELRTLHDhbeb iz,
@ unknown-—-I0&8XyvE—-T -y 7

TOE v HFADPLRA v = TIUPELNTL 2P E) DX bL oL
(0KPLK1), 7oty HBiaAvE—IRdLESTLEL5IE,
FOREHE2HM >TSS (L. known) .
B unknown—-MIEXvE—-T - Ny 7

Ty HFARPLA Yy E—TIBRELNTLEIDE) DR LLEWVL
(0KP<K1), dLEOLRTLBELTSH, ZORBALLI2L LW
(L:unknown).

Ay T a—- VALY a7 EREFREVATLATCEFTLEBEN ST
ty YHEE R, WORBIADPE Ay -V OZFELHIIOILroTVE
2%, now#, pastB, futureBloxy -y Ny v
TELhb,

—F, AU Ta—-VATAELEY a7 2 EFIME LA FATEFTLLE
B, Ao —TUPBELNTLE2DOIEI D, TP 2E5N0TL B0
PbOhohnid, knownBlAy - - RNy vy BT TEEL
unknown#rxy k- - RNy rTEEL.

unknownB#]Xyv k- - Ny I U rE2ELTYa s EMEY
AT ACETLILEGE, ZE vty FALZE uty ¥y BORER
LY FERRBIPELETLIHRAID L. CZTWE7utyy AN T
EYHFBRAYE-VE XD ELEEINDERAET, Yoty FAORHERF



F5F ETHBFGTA

Wi tA, 7oty Y BORARLA L tBLT 2. UATAXFT XKL
¥, AXNFtERERHNEETSOL T2, 70ty THAERRE
Ficfibhazboel, BERZVWHDLET 5.

(1) tA=tBDHE

TuxevF AP LAy - TUFELNTELEELE, ZEHM O
vyHBREEM 7oLy ALY IRERIAFEL TS, CZOHFET
Ut v 4Bk, BB tAL 2 ERITBETCHSL, 7ukvyH A
PEELATERLAy E—J T 2EBY4S. (H5-3)

A
Processor A
-7 Ryt
[_4
=
2
& B o v Processor B
= :
; .
T B
Real Time .

B5-3 &FERR

2 tA<tBDOEREEAE

Tutty BTty YALOLHERFANtLtATH I XAy £ — T
BELNTL A, TOBE, 70y YBTRHBBANFt ADE & T
COAyv -V TAME R T LRI RELRL 2w, LAPALLRPES,
Tty YBOGHEBANK tAL 2L ZE0ERINTBEITBST TS,
Ao —UrELRADEWEET. 2%, BETBIBWVWTID XY
- TR TAREE T ORI NE 2 hhol B bh o KB
L b, CORBEZHEFE (HECFBE) ¢vwd). (B5-4)

FERIARVIODBREEREIFELL ZWEELELLIRETHS. £
DO a7 ORBYRTLEABEATCEFOABIFE L, LY
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H5E ETHE R

AFLADHLEFEREIELL L 5.

A
Processor B

]

E (B e neemmeees

=

=

[*]

]

L R T~ + Processor A
: ' .
8 T Real Time

M5-4 FERE

5.4  JoAT I 75K o AL R A AT

ABETR, Juty THAMHELL CETHBE AN EIY B, 5.
STRELEEEAYy -V - Ny v v TEF LT, FME%
7.

FHMEY 257 LD FMERL LTLERFREL DTN L. L
BERAELREFMB IR TFAFBRLBE IR T A LERENZ T H
BICMBETCELPERTRETH 5.

BRUWHEY AT AL LFINBY 27 ACHREREL t CET L EBLN%
BR2E, H5-500bbL)BRULBIAFATEELIICT
DERIBT ChHY, LWHAEER Vs=t /T Thd. —F5, mAD S
Oty H 2o idEFABY AT AT, 570y ¥ FvLICEL
REBE2T o ELTHIRBEY AT ALK HERIARIROIENL TV E T
O vH kDRBER & 25770, EFMEI X740 THREFZ ¢
KET A ORERATKkO L 2 THE., LEP->TIDRE, HFlol
VAFAELTOREFEFE I Vp=t /Tk&% b, 22T, BHLAEY



E5E LTHE LR

i
L SRRl Rbbib b idd f PR 3 RtbblY Sty allllilss
3 : 3
@ 3
T Real Time Tk Real Time
(a) Single Processor (b) Multi Processors
®5-5 ZBRLH EFILE
AT ADREHEELELRIZ,
Vp min(V 1, -, Vm) T
Ri = = = (5-1)
Vs Vs max(T 1, -, Tm)

PEHET S, OI W ABEFEELRIE, A—0Va s BRLEY
ATFATEFTLEBECHX, BFRBL X7 LT 1/ RIDERH
TERTTAIERERT S,

¥ 7, BHFIRETE 20058t — NNy FELRITHRIE,

(5-2)

T1=T2=w=Tm=T / moD & 2
WAK{E Ri_max=m.
¥/, Tij=T, Ti=0 (i*j) ok&
&/ME Rimin=1.
b B, TOLIRHEALE — ANy FEEWERE LB EA O HE
ERHEL BELEEEYREFL LI UR ida TR T.
LPL%ds, HEOEFMEIRAFATRSBILE - NNy Fid

k% b®, Rilx

T+ a=Ti+- - +Tm ([EL, «a>0)
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ThHoHw, ELBEHEFHREL Ri_realid,
Ri_real< R i_ideal.

Lk b,
BB EE R ELL Riideale ELHEEF X HE L
Rireal?® It d

d = 1 — Ri_real” R i_ideal.
BB - NNy FREZLBHEFEBTTHL E¢E2OLN D,
EBROEFIVB IR 7 A2 BETIHRCE, Cog8IltA -1~y F
KL ANBEERETFTIS DL T A LRI 20BEL 5. /-, d
PHERDLIENTELZVWEARE, dtHEBROEVERILOVWTK
HEfFTOEFLHE A F o 0OHRFLIT .

ETHBEFRNTE, FTERBOARIZIALITRSLRLERTo T

LR BEWRL, FEBBEOCLOIXF Yy VL BLFLR2TRIEEL S
v, LdPoT, O5RBERIETTA2. DT, dicxdE
CERTAFERRBREARLEBITICI VR, EFHEFRONBEE
KBILOWVWTHREHTA.

FERERER
(FERERE LD )
(FERBRELER) =

(A e VERER)

MEMRELLZEFVEAUTOEIIREEL, COEFLVOFERE
RERY KD 5,

Q VYATLARREEW 7oty Y SLEEM7ay Y RD2AD 7T
vy Yh o b,

@ EEM /Oty B IARVIRTHBIECAYy - TV%XIHER
Ps=0. 5T %. A

® BF/ukvHD1ARY METHIEBHE, XEM 7oty 4 S
KBWTEHFHRs=1/2s, TEM70 Ly Y REBVWTREEY
Rr=1/ADEBHACHE .
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E5E ETHE TR

® BT/ BPIARVITEFTIREKHIT, XEMN 7oty
HFSKBWTRFEHLs=1/us, TRMT Ly ¥ RITBV TR
FHLr=1/ ptDEBHHERE) . '

® Xy E—VoOEHREEZL V.

DREo sy EFricsl, AT L) 2FHECFERBRERE K
» 7.

EEM 7oty SEFEY1/PHEOARY PRIy £ —-T %%
2. 2% 0, EBBETTs= (1/Ps) XRsEBIZAy - V% %5, L
20T, COBG7/aty FHOBERLTA v E—TUBELND T,
AvE—VORORAERIAGTFORES LTI vwunknown — I
BhoTwdb, #2C, unknown—IECTHEEL 2L XAy £—
VORORERIAOHEREEMB L RO 2. EZRHTsORKEXEMS
Oty SIKKBEDA XY PHFBETLIHEPK (Ts) 3, FHIHE
BRELs=1 /AsnEBIAEEBTCHL2R7VVHAEBB L2, S,

(AsTs) *
PsK (Ts) =——-—K—'—exp (—As Ts) (5-3)

b, T/, ABLC 7oty RTLEOARY PBEBET HHEX
P (Ts) ix,

(ArTs) "
PrL (Ts) =——-——T—'——-exp (=ArTs) (5-4)

i 5,
Lo T, ERETsHoBMIc 7 oty 3 STKME, Ya+y ¥R
CLEOARY BRI LHERP (K,L!Ts) i,
P (K,LiTs) =Psk (Ts) XPiL (Ts) (5-5)

Eh 5.
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FE5%F SETHBEIR

¥/, 70y HSKEBVWTARYIFEKETH»L LENHFHER®
SHEOHEEEBpsK (t) &, KAF—V7—-5vnAfLhy,

K pgs (K gs t) *?! '
psk (t) = exp (—K us t) (5-6)
(K—1) !

%%, CopsK(t) Punknown—IHAy =V 89y
FUEBIBA v e~ VOREBEYN t ORRFERETHSL. 72, AH
W7y RTCANY FEFLBETHE L E0RERBREOSMOFEE
Mo (t) i,

L pgr (L grt) !
priL (t) = exp (=L urt) (5-7)
(L—1) !

¢k 5. ‘
H5-126bdbLI0tr>tsDEEIIFHEELL., Tuty 45,
TRy P RDODARY VEEFRFRK, LThHArEEIIIFERRE R
HZHERPKL (tr>ts) &

o0 00
PRKL(tr>ts)=J {psL (r) [ prK (x) dx )M+ (5-8)
0 T

&% b, Lizdo T, FERBRELEEP i,

o0 00
Pc=3 = [P (K,LiTs) XPKL (te>ts) } (5-9)
L=1 K=1

Ehk 5.
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5.5 HMEBIKOEE

T, PERRBEERP:R —BEMDKRETELINTI X -5 E2KD
5, PEREBEERPCIH LM I ARV I LY OFHERKFHRs, Rr
RUFHHEHEHELs, Lo THRETES, LML, H5-6206D
PH LI, FTEREEAERPCERRPRsOBEXNELZT T2, 20
. (Rt/Rs) WKEoTHhEENLIENDL B, T2, I5-THH
b3 &5, (Ls/Lr) KEoThREENBIENDLL B, L1
Ho T, FEKREBELEEPcE (Re/Rs), (Ls/ L #2208
A— SR RETHE—BUILHRETES, M5-8x#ic (Ls/ /Lo,
y#iiC (Rt/Rs), z8@KFERBREEPcRE NI RTEH LK
RLELDTHA.

RI, COBIAMBTHHHFILB L AT AIBW T, HELEEE
HERXIFBEKRE2 THE2LVWIFHOTT, ThH22071F 4A—%
(Rt/Rs), (Ls/Lrn) &FERRBEEEPcCLOBBRI D TRE
T5.

5. 4 CHhRAZELI)CHEBLABAEGXEL RIBFEBIEL -1y F
LW ERELEZLEOEEM T oy OB EE CH 2 HENEE
BVs=Ls/Rs:SZEHTuty Yo BELBEEEVI=Lr/RF% L
Wwe BICRAKME2 &2 A, Lo T,

Vs=Vr

Ls Rr
X

Lr Rs

=1 (5-10)

Thbb, X (5-10) %WMAT L E:0BEAFXELIRKMERI=
2% 5.

HARME BEERELRI=2DEEI, 220089 x—4% (Rt/Rs) ,
(Ls/ /L) ¢ TEKREBREERPOEBRETHANS.
Ri=20&#DT T, (Rr/Rs) LFERBELERPcLOBMLE
RL7Eb02EM5-9THY, (Ls/Lr) EFERRBEEERP cLoBR
YR LD AEE5-10ThsH. chbnr75378h, Ri=2 054
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Pe 1.0
0.8 Rr/Rs=0.5
0.6 -
Rr/Rs=1. 0
0.4 -
Rr/Rs=2. 0
0.2 -
0.0 T T T T >
1.0 2.0 3.0 4.0 5.0
Rs

M5-6 EEMFEHERENRs vs. FEIREBRERP
(Ls=Lr=1. 0)

Pe 1.0
.
0.8‘J
0.6 Ls/Lr=0.5
' Ls/Lr=1.0
0.4
Ls/Lr=2. 0
0.2 -
0.0 T T T T >
1.0 2.0 3.0 4.0 5.0
Lr

K5-7 SENFHRIEMLr vs. THERERERP C
(Rs=Rr=1. 0)
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LB/Lr

K5-8 HREEMELs, L
vs. EFMHIERTr/Rs
vs. PHEIRERERP ¢
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F5E

PC

SEAT B8 75 =

1.0~
0.8
0.6
0.4

0.2 4

0.0 R
T T T T LI

1.0 2.0 3.0 4.0 5.0
R¢e/ /R,
5-9 HEEFMWRTr/Rs vs. PEREBREERP
(BB sl 2. 0)

1.0 4

0.8 -

0.6 -

0.4 4

0.2 -

0.0

T T T T T
1.0 2.0 3.0 4.0 5.0

La/ L.
E5-10 ZHREMNMELs/Lr vs. FHERERERP ¢
(e Rt 2. 0)



EOLE ETHALTA

HDTFTE, (Re/Rs) 2Kk&L{, (Ls/ L1 2h3LTBZLIES
TFERBRALELZ2BEBTCELI L FDLS

FROII L2 BHEEHNCRITT 5. 7ut/%ﬁ@x/t—
VOREER, BEMN /0y BV TR 1Ay PRTTEICHER
PsTh3Nb. AIRVIMIETAHARBIY) THAEVREBEICBY T, #
BRI 7oty eZFEHMN /oty FORBREENFLVWEATH, B5
SlITRAT &) CERAEFEE (Ro/Rs) #REL, REBIEN
i (Ls/Lr) BABVE SR, v e—VoRXERICIZIENS
Ty HFBERTWEIEREN, FOLDODFEORENL L 5 &
Eiohd, —hHenidl, ERIAEHFEL (Rr/Rs) AL,
RERLHAEHFEL (Ls/Ln) ARKEVEERE, B5-12KERT L)
CRBORHEBEHE -FONOILELNDIA v — VR FEOELERFI x££
?ﬁ FOHBOXA v E—TVORERICE, ZEM SOty YO REEH

ZFEM 7oty TORBRLHAIERRALCMEL L2 LD, Xy -V D
%EﬁkxkﬁVUk/ﬂ#ﬁ&??f%@k&%%AtthTUk
VHBPEBENRNTBYFEELLLVREAEDVPERERCRET LI EE LN S
m, FEE EAHERZIFIZ0. 52 %HE 5,

PDECi, FEOREROF Yy YEVRABEIETAIREIO LIEEL
T2 T8, RIFy Ve VLB OF —NAy FIZLAEEBLYE
R ICKRET 5.

ZEM 7oty Y TCFEFRZETLE, TEM 7oty yTRLER
NEEN LAY VOB EEABE VY, B4RV VEFE
TAHAIELRLDERHYA RV P LYK LELCERFBASEMT L2 I L% 5.
FIT, Fy v VB IELYYOFy VY ENVMBIIETLIERRY
Te=kRr(k :B%) £7%. ENARY M IELEYOEFEHIFE
KEBERPcETcEHAWT

Rt+Pc¢c Tc=Rt+Pc k Re= (1 +Pc k) Rr (5-11)

Ehh, ERHEERELR

Rr+Pc k Rr Rr
= (1+Pck)
Rs Rs

(5-12)
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[ ——
¢} —
= —~:
= e : '
.82 Processor S — : '
%) — H
o HEH H
<
__,_ Y H
—_ Processor R
R 2 -
Real Time

M5-11 Juty4iEeEts
(R1/Rs)— oo, (Ls/Lr) —~ 0

Q r——
¢ r,_:
B~ S
i~ r__.—-__-1-1 —
.2 : —_—
> Processor S ! :
= Y P
it X
— —
—_— P — Processor R
1] . .~
vl »

Real Time

M5-12 70ty REE
(Rr/Rs) — 0, (Ls/Lr) — o°
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F5FE FTHHGA

E% B, Lo CHBRBERRBE-LN2 2L, Tibb,
H (5-10) OEHfrMmA2T IO 0ty YOERBRHEIFL
A BBEITIRAZREUTEEE, Fr VBB LLIF - Ny
FrZRLEZLE0ERNEHFEL LFERUNEFEL MBI -
13RFRTEIRERIAEFELOBMFEICY 7 PQ)T s E¢Ex06h0
5. LA LLHMS, TOEIRY T THEE5-8264005&)K
FERRBEERZIBAT S0, SERBEFALS 7 QT 5 L£XL
na., 2EL, TOY7FQRY 7V DRE > TFERBRAESET
T520RELLEbDTHIY, FERBREARPR L 2L LR 2V
DTYT POV 7 FEBBPYZ7VODOY 7V ERBZAI LR, L
o T, RIS 200K TARAPEVWKROYWS I THRET

HtE2LNL,

Re/" R

P—

[
Le/ Lt

5-13 FxveiBt—nR—~y FORE
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EE5E BTHBELH

—J%, ERnBFEERELE, TEM oty BB 14 RV MY
hOERMBAM (1+Pck) BE3hbse2ERTAHE, 2/ (1 +
Pc k) CEETFTTAEE20N0 5., Ch, 5. 4THhX~-4dTH 5.
L2L, ERBEEFERBLOBFTEIPAOIRENEEL L, XEL
2ol
tRoEE», BELBEAFEEL®2 L3, ThbbEEMS
Oty FeZBEM /Tty YORBHEEFNFE LIS LR (5-1
0) W72 L, 2822, FPERRBEAEARP SIS LD L)1,
(Rt/Rs) #K&<, (Ls/Ln 2hsT3LH3KEHBTHL
TELBEERELL 2 RETH A EHFNTEL, BN ICEEEM K
BN RKEZOHAIVIZXI7%2EL, ZEMIIKRKECI R 224 %
, &7t v bR EY —L b LI KEBTHIETEHRT
&5,

5.6 &

il

KETRERBA v - NP 70 ERITo ., COEEX Y
k=Y Ry YT ERAVDEE, AvEk-TVOREZEIHRERLESR,
EZERROZEMN /oty Y ORERAUAFTHAL TV IHEDO XY £ —
VEERELHBERRNOOHAERENHICNIZI CEHTE L.

Bo, HMEA v -V - Ny Yy EBEFNVERVWTREER
W—RNLE2TFE2#HB T A7 u vy Y HAHETH 2 £T7HE X0 B
MBI ETo. TORKR, REBREBETOFL2RER L2 2FERED
RERFERANEFEL EHBARINERELICL T, —BCRES L
A ERkRLI, Fh, BEAHEEFEUABZLS2 0FH4T CRERIE
FEL® K&, RERBIAEHFELE2AELT5, BN CEERTY
—~KEAH LI CEEM 7ot vy Y REBHABEDSY 22 24,
M7y KR RKREOI X7 2P L HYTHILTFERERE
RENSLSTELILERLE, S, Fr v VRABRLEL -2
ANy FPRBERYEL LS A5 EEL*EENCRETL, FEBHO 2
DDF v v NVAEIZ LB S —NAy FOZEEL-., ENHEERFXER
b, BEMCAREL Y a7%4 <, TRBMUCKRBEELY a 724 %L
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M C TR Y LT A2 LTCHETELILERRL .
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% 6 H

WHIMEE S 25 A 0o H

6.1 #S

S8 7 — % X— R Y X5 A (Distributed Data Base Management System :
DDBMS)R M B M I L 27— 9 R—-2A % 2y VT =2 %2 HLTYH
MRERL, 21— FLolds2rb1 207 -9 -0 L) CHEET
BYATATHA, DEF—IR—ZATCRERORBYEN (T ¥ 2
vav) POBLTARCEET - R7 7 A TAH-0, 6T 581
TR E LY, P IR-Z2OER—EBEN*RET L Lo 0RAEE
THIEPLETH 5. EROFBEETHEFRXNCKRANANFRN2H 5. B
FENFR i, 2—F» o b ¥ s ar 2 BERIND EZHMEICEHZL
535, 27— HEHBEBIC, i LELE, & XAREZH
YREELTCBE, BEHFERBILIAL ORGHNCETET -y ~D7 7
X G % .

HRDODBFZENFATIE, AT HHMEMCHIFEIEL 2L &2,
BRAEVEHNNEZRFO IS Y2y arB7R—F&8h, BHA DM
FTRIABITOLRE, LEFoT, EbF5v¥Fr7vavia—HFronEgE
RIECHHEYT 5 EHPRETET, AFRPFHELrLLD, /-, LA
MOEWII v 27y avHBRT (23 ) TE&hvuays7y MR
REEETHIRBEET 5 5.

AETE, FPIUvHF 7 va Y EINRHHEETRT I L 2L,
FEREBIIEAANOKEVINS Uy Y7 v a v 2B BERIEIRE
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»%6% WM X 7 A DI

B8 %) E1 /7 35 [FURU 90a]{FURU 90b][KOBA1 91b]D R X% 1795 . A F A T,
Iy PAVMABHRKII Y PEAIIY MDD 2207 2 - X% Y
Twad, b7 Y¥Frya vRREAORTRICKRII Y Pah, REHR
DA EEIZL 2RI vy P Edha—-FIIHEREINL, K23
y PETOREIE, YAFAHATREFD NS ¥ 27 arynbFEZH
DENMETH A7 a— N)VRBEEAEREH (GTA) PHAVwWLRE. G
TARZE / —FETr—27 VA2 KETHILTRETHIELEVTES,
T, AETRELAAERLAN FRNPEFIT ML ¥ L R,
Fy Fay sz 0y 279 bBELLEWIARTHEILR2EHTS. T
GhbAFRE, SHERXMNSVyF 2 va Yy PFRBEINLD LOAKFHS
Hebhnyd., Lrd3REFHOEVWII VY7 va L Tdoy
FT7TIMNDBRELEVWEVIBRESHS.

4

6.2 HHT—IN—ZA~NDILH

BEF— s R=2BVT, 2y PT—sHE IO AN T —
IR—2VAFAL (Y4 PELU, 2—-FhoBERENL 100F L
o MBHENY IS YF s Vav R, PIUYF s Va IR
DEHEAMLRATF v F(readstep) L F & AA X 7 v 7 (write step) > & % 5 R 5l
ThabH, B, AHTCRIIVFr7varvTioF—sHEx~NOFHEA
WMLAFy7%Rix), BERAAATy 72 Wix)ERT I LILT 5.

BT~ R— AT, WBEEBOT7A FPVEHRE CE 5204 %L
LAESIRAHESEL 20, BROINI VF 2 yaryBo#HL TR
BILKET— 4 ~DT7 7 LA %47H. CnidH, HBOLIIF V¥ v a
VREBA—F—INDT s EAPERT L L, TOBHBRBIEOETIE
Bitdy, B4+ vH27varyBELVWEBELITo-TwAZELTY,
Fe I R—AVATFAERE L TCRTF - TH IR TRIELE W
BHRE —H M (consistency) P SN B WEER I H S, e X EFHEDOTFH
AFL%2E2DE, PHEBIAOEEREBLZE > TVWIEEROMIE—ET
ZINRE L2, FHEAOERBBR I OBRXTIRD L) 2T ¥
7 vavTreskEZ 5.
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Tres: R @®
r =r1r-+1
W®

ROBRT—-HHr oA HLATF Yy 7, WORBREZAARARAF v ST
by, COVIUYHF I arii}, P-SEHHBHr ~OHAML, HEEXA
HBATY THE2O2EEINTEBY, F—SHENDT7 7 LARTIHAE
L, BEARBESER25)ZECT. DB UV va vofEYL,
HRICLY, BRE-BHCEELYRRZIHAML, BEERAAATFY 70
AKEB LERT 5.

4, A, Bt wH 2 AoEPERARBCEREOFH 2T, Lo+
VW7 a v TresEITLLET A E, Tres-A, TresBil&E I 5584
HLRA®, RBO, HFERAAWAD, WBODEF4 X7 v 7TOETRF
BEG6-1DIH X6 EILNS, E6-1KXRENB LIRS ¥
Yo 2a v EBEGTOEXTy 7oLk bRW%E, TORY Va2 — )b eI
S, T HBro@BELI0ETEE, 2ADEICL TEEXTFH
ENABEDODrOofRR2KEsTwiThiZ ok, VS UvH s ay
Tres-A, TresB¥&E6-1DA4,r JVa—)v1l, 2TEFTT AL r DEKE
BRE%Z B2, Ao Ya—V3, 4, 5, 6 TEFTTL L rOoORKER
N&%ZoTLE)., TR LRBEHEE BB ILEI L LW,

DDBMSKBWT, F—I4R—X0ERE—BHUHE2RIET LD,
BROIS VYo varvyolhBoRHEB YT ) BEIFSABETHE CH
5,

#£6-1 FETRT

RA(r) WA(r) RB(r) WB(r)
RB(r) WB() RA®I®) WA()
RA(r) RB(Ir) WA(T) WB()
RA(r) RB(r) WB(r) WA()
RB(r) RA(r) WA®I) Wa(r)
RB(r) RA(r) WB() WA(r)

N H|W ]| ] —
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6.3 T — % NX— o BETHHE

FIUYH v a v ENILYYFITEFTLEES, XEFE7 -2 12X
TAH77ADMERICELY, ST IELRBHEEBEONE, ChbHD
MBEREON, FrFvHF s vavi 1oFoBERICRB LTV ES
WKEELWHEESEo B EEZONA, LIHF2T, VSV HF 2 s
CHhRGFIICBL RN, BEFCRBLABEGOEBRLEL T0RIT,
WHRERASy Va2~ VR ELWERLEBTCVLLHKTE S, 2Dk
i, A5 Va2 —-VBEIVIvF s a vy ERVREFLEZERESEL
hid, CORTFTa— Ve BEIIWREA S Pa—-WVERRE, C0L &
F— I R—ZADER—E¥FFoLD v, KETi, BV TEXIK
DVWTEREL, EVTHEME* B TRABETHEA XN Th 2P R
K2oWnWTHR %,

6. 3. 1 HTWTF—IR—ZXDIELY

FEF— I R—A0RABEFHBORLK 2 HET 2B A ICER T
¥ (serializability)2* % 5. AMETREFTEEZUTO LI LEHET 5.
M TRR2LIRC NS v F s av8846T= {T1, T2, -, Thnl
DAy Ta—Npeix, TOEAT vy 72 ETHEEE» B LEXRLRF]
V). RS Va-VOEFKBELTE, BREZOHE SV F2 v
YTO=WOD),eE#RINI VY 27V a yT=RID)D o> Tnir bt
T5. 2L, DRF -9 R-—AV A7 LDF— yHHOEREST

D= {d1, d2, -, d:D} (6-1)

Po%bb0ET A5, DIBDONEEERT. T b, TORET— %
FHRHoWBME*HERAA, TMRET - YHEBORAREYHAHT L5
v s avyTh s,
EHRZArVa—-NVEiR, £Eb3vF 2 vavoiRaliL, BExR_A
A7 97k I HF 2 v avBLILOTEHFCLEXR-RAL VS, /-
ExiE, D= {x, yl, T1:R1xWIy), T2: R2:)W2(,y), T3:
R3axyWi3yn & &, TIT2T3DEKERZZEFI A4 Va2 — )V LsizkoD
k5.
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Ls=WOxy)R I0WIHR 20W2x9)R 3xy)W3mR fxy) (6 -2)

ShBPAIC S, TIT3T2R T2TIT3 2 A bETCo6@EY) DEFIA S Y
2a— VEHFELET .
A Ta—-V0LoZHRAELBERIIEN LT, F—5HHx ~0F
XAABETRINEY DUHIKITHLPREIDODHRTEHDO OB WjiX
ThorrE, A5 Va—- VLR HExKOWTTIiETKRF
BEdHBHEVN,

(x, Ti, Tj) €eRF (L) (6-3)

EmL, TIRTHFEERALxDEYxHAETEV)., HIEHFBEEAA
BEWIIrEH LAZx0E*RABTRBESEAELLVE &, Wik
BHMEIRLABETHIH L V).

TRMTE2O0D0DA4 TV a2a—VL1EL2KBWT, TXRTOHALHL
B|AE R LT

(x, Ti, Tj) €ERF (L1 - (6-4)
pi iR
(x, Ti, Tj) €ERF (L2 (6-5)

BEYDIDEE, A4 YVa—VL1EL2BEMTHrL ). »5HEF
AV a—VLstEMR A5V a— V0L 2EFTELREA Y Va—E
1325
EFTEELHET AR, E7—- YEHBKB I A BEABEOETE
FHEHEEZMO 2O FETEIAL, BHAFVa—-VOBELEHEBEL TH
fichrrEIP2BALLTRER2 bR, BEFITESEOH EEICKR
DITSWKEZ2HE, ABEYF— AL 52HEL £ H 5 [MUR0SS.. L
FTTREDITSIKKSESHEMHARASIICD W THE LR N5,

TR T HAHL Y a—-—VLIK2>2WTTI O 5 7 (Transaction
Input/Output Graph)* R D & ) KE&ET A. TIO (L) oHHmEITAH®D
FI v svav (To, Tt:k&EEL) waicl, (x, Ti, Tj) €RF
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(L) 264, sxnvx:2FEoHME (Ti, Tj) : x2fFF. Tit‘E
EERAAWIEELE X, FI-HATI 28ML, BWMEE (Ti,
Ti' ) ( x%2H¥. »5H5E»08L, BLIRNVEROHOES%
A ¥ & — %)V (nterval) & 5,

TIO (L) OHEBMERD2OoO0UE*RHROLMEF L ED AT L
T&x5¢ %, TIO (L) DI T S (Disjoint Interval Topological Sort) % #¥
Dkwn,

) TiKTjoETjdo TINOAMBIELE L v,

i) BEBRBEA . g+ i 2 WATEREKE (Tg, Th : x,
(Ti, Tj) :x&xL, TgTjkb5iIEThC Tid B
T5.

K6-1TIOZ7y 7ol %xRT. K6-2H6-1DTIOFT 7

FOALA Y —NNVERT. TOTIOZFF 7BDITS:2ELOHES »
PHRDZE, B6-30L YR ERYIRVakFEo22o0D, % —

/\ 02,3
\/ OO . o

K6-1 TIOZZ7 B6-2 A4 vy—nn
a a
@O~ ®—=®
b b b

B6-3 DITSofzE

®
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NN (TOo, T2) :a& (T1, T4 :adlt—N—=—Ivy7LTBY,
FiRoi) 23T HFTEY, DITSHAHFELZVWI LD 2S

Thbb, FHELHEHELZZVWTIO (L) KL, @8 A %2 TOrRE
LLTHE®RELD2EICELPLEEEFMICFELEZ W X 1T —F
Wit X7 &, MULINNEREO2O0DEDA V- NV BELRL W
Ctd, DITSOHEETHEHGETHS., LEOEREDOS L TROEH
BRILT 5.

()
AT a— VL AEFNTERTHALIEOLEFTHEHEITIO (L)
BTO:REME LTTIRBE®RETADI TS 22 ETHA.
KDEIR (6-2) EHEMMLE ATy TPa—- VLDV TEZLA.

L = Wox,y)R 1) R 26)W 2(x,9) R 3(x,y)W 15)W3¥) R f(x,y) | (6-6)
25T a2a—-NVWLOTIOFZFI373HM6-4D&5k5b, $/2Lo4
vy =NV E6-5, DITS%#H6-6cx+. TIO (L) iciD

ITSHAHELELTVWEEDAF Y 2a— VL BHEFTELZA ST 2a— VT
A EHETED,

Ol ®
\ \

E6-4 TIO (L)
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6.3.2 ®RRENH X

ST -y R~ZAWN T, BHEROMNF VT2 Y a v FRABCAEESR
ENB-0, T ER—ERLE2RETILDDOMNIVF 72 Va D
FREFHESLEL 25, ERPOEFE SN T E AR ETHEHKX
ND1OKRHENKFANEH 5.

BAHMARRE NI v 2 Ve VERERSHBECY A7 ALK THE—
DERNNEHS L, B—F— ¥ ~NOREFESIRBAEL 25 A 3 F LA
DRATErSFT vy ¥ 7y a yOEFTEHBL, EFTEELTMEESEL S
RTHs. BHAMNFRILTRART L ) CEKRBEHEFR &L REZ
HFRD2 2 KHTE B,
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G) ZEA BRI ENT X

PSS vHF s va v TiORHHM%E TSieET 5. £7—- Y HHE x I,
F— SV HEx2HRAMLAENS VY F 2 va YORIMORKETH % 5
A LEBAHNTR®EFT—VEHxLEFERAA R MI V¥ V3
VORHNHNOBERKETHL2HFEAARIAANTWHEHEE LTS,

TiRLEoTF—YHExDHAMLBEBPERS W HEITTE,
TSit TW@REEL, TSi>ODTW@ELIEHABLT THHBEED
fExFHEAEL, TROXETRXETSINDIBRKEVHOMBEIERTA.
FnPADOEAEE, Tix7 K- FLEINBMEAFTEL, P Ur¥F sy
a v i BAET S,

TiCEoTF - HHxDEEZ AABREIPERS N ZFEL ITE,
TSi¢tTRE, TWxZHEL, TSizmax (TR, TWEK) %5
EXRAANTHY HERAREXEFTL, TWOXTSiCEHRT 2. T/,
TROKTSIKTW@EZHLHEIHEEZAAZEHL, TiIRBLHENTT S
CEATED (Thomas FERAARER) . ¥2bb, TiKLr2FEALE

Rh(x): A7 Abort  Ri(x): /<77 Abort Rx): 7
Wh(x): /8] Abort Wi(x): 7T Thomas Write Rule Wij(x): 7]

S B

TRG) W) B IED

@ TRE) <TW (x) D&

Rn(x): A7 Abort RiG): AT Abort  Ryx): 7T
Wh(x) R Abort Wi)RT Abort  WiG): 7T

! R

TW() TR(Y) BERIED

®) TWX <TR ) DHEE
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EWIHERNE X RAA EL L, ThlUNOERE, Tiz7F— FLE
GEH AN IR ZBFLEY 5,
R6-7THEABRINANEFROF— 7 7 A0OEFETEHELRRT.

(i) & hR REZ) BN 5 5

F-SBHExOHEEZRAABEMELETTL2E WL, HEERELHI LMK
AERT A ASEARBHEANF AL R 5, T-EHkICE, Hko@E?
AL S ¥ 2 v a vORINEORKMETH B FHa M LEEZE
TRk(X, Mk 2ERKLAEMNSF 2 a Ol TH 5 E XA
ZED T W) B3 5.

TiCEo>oTF -/ HExDOHAMLBEFERSISNLLZESLG LI,
TSi>TWk: M2 THRAOEEAAZBINE2FO Mk 2 BRL,
KW LEEFTTH. 72, TREM*TRkXNET SiDH) bAkEVWHDE
CEHT 5.

TiREoTF—sHBxDHEXAABREFERE LSS IR,
FTSiEEFEnDOTRux), TWaxkE&L, T Sizmax (T Rn(x),
TWox) 25 EEERAAEHAZLE (n+1) OERLITY, HE2
HREEHENTWatl)% T Sic$5. TSiK TWnx®& %124k, TSi>
TWomxz@e3TRRKOEERALARHN 2 FE O BEAm e ERL, TSiz
TRm@ZOLEF— S HEx~OHFERAAZEMR L, HLLkH | 2ERK
L#EAT %5 (Thomas HEXRAAH[) . MjOoEBEERALZFLHNETWix%
TSitT 5. thbstopagld, Tix7K— bT 5.

K6-8WEHMBHNANFRDFT~ 57 7t 20FETEHEERT.

ZRREEREI FR OB E LT, HRAHUBERIC7 F— F2SRE L%
WEW) ANEBTLR B,

Rh(): 7 Rix): 7 Rj¢): T
Wh(x): AT Abort Wi(x): 7T Thomas Write Rule  Wix):aT

Ve . Y,

TWn() TRa(x) TWmsl@) TWnk) TRn@  ESZIEN

6 -8 ZRREZIENS
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6.4 AEEZIHIT X

HROBHEANFRN Tk, BEFRHF LI ECETLYHAE LKL HO
MNEWFNSUHF s va v 7R=- T 520K, ERBECNS Y2y
aVERBETLZIENTEY, A FlSHZbNL, £/, PFUH 7
vavoRFERzeNaTREBRELEIONS D, BREBIRHOKE W b
SyHrsva vEIRERIZMO NS Vs v a vy PEET AHENEL,
BHYEL7E—-P3haIy bTE2vay 2777 P REBEOWENS
ToHhb, FIT, ChLoDHMELBERTARIAIFRNLE LT, TEH
FENHFRDREETT .

DTRAEERHNFRXOEARAFGEKCOWTRRE, 2B, LT T,
TSi (| ySvH27 vavTiokLEH
TRk (x) : F—HHx DM k D FH L RHE
TWk(x) | F—/HHEx DR kDHEEXALEZE
CERT A, 1, BV I U va voOBRRHAMER, SHYAL oo —
ANvzavy s ERVWTT Y. £, BHAMER, P I ¥ s va YR
DEBEHEY A PRUBTSLHEAAALEL LT, A—0BHHLYFD
NS UF IV avBFELENWIERRET 5.

T/, Bk, Bk LTITo e ToREOBESRFEINT
Wb, (K6-9)

3 4

1 6 7 8 9 10
1 I 1

2 5

m1ﬂ}—ﬂb TR M R 1 %ﬁg

2 (@R Aéﬂ

K 3 @}——————
14 |@3-Re)

Wi EZAL R:IFEAHBL
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UDTREAERIANTRAOREOFHEMI o THERS.

1) AW LEBE

AEBHNAHFROFAH M LBERZ, FREXMAR oG AH LEEL
RBEICT7 K- PERBIE B EFTTETD .

Bfkmici, P r¥FryarTikdbHEAMULEBERIT (x) #F
BERENABAKE, TSi>TWk(x) 22t RAKOFEALEL
A FHEOM Kk BRL, SEABLEEITL, TRk(x) 2 TRk (x)
ETSIODRKEWHDOBEEEFH T A, /-, RBOBBERBLYEHAT S
=0, B CRGEAE LBELT 22N Y F 2 v avoREYA b,

1 2 3 4 5 6 7 8 9 10
| i i 1 i i i 1 i L)
&0 ) RFZIEN
@-R)——R4
o—
R) TSi=4 @}ﬂb

@) FHH LETRIO T — 2 OB

() FEAH LETRDOTF— 5 DEE

K6-10 FE&aBL
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BEHHMoE2 7T - OBBICEHEL TBL. &2, M6-10Ti
MARHBER I ORI 4THL. L, HEERALHMEWL,
WAaDORAHNIENLETN2LE5THE70, RHARHHBERI 3HFE A
HBRVEW I B L O BAHL 21T, BAM LBEEETo L
LEFDOBOBEICEEL T L.

2) HEExA»EHE
P UH L v a v TiKEABEAARABEWIRER SN BEIT I,
KD LS FIETHBE 21T,

(AF9v71) TSi>DTWk%M 2T HAKOHFEEAARLE %2 F O
k% ERT 5.
(A5F972) ) TSiZTRk@ZLIEEFETH Y, FRj 2IERL
TWjx% T Si& ¥ 5.
b) TSiK TRkX)% 6 ERHLAFBEVEREET .
¥, BkOREBE»S TSikh K& 2EEHN2
BoETHELIGAB LEBEAEY XYy Y EVT 2. RIH
FRj 2EK L, TW@2TSit T 5., E5KKFxr ¥
VI HEAELBELTEENTL, WiRPHFE A
AMEEEZ AL, BRLTET M MIET.

M6-11CFEIVPRELLE-BAEDEEZRAABEETHHOT -5 D
BE*7RT. COROBE T, BIUHI2FOHFEIAAEMEWIXE
RHIE S 2R OETHEAB AL LBERINEOH KA FBEIBEL
Twa, SO, LEOFIEXLAEX> TR4EF Yy IV L,
Wi & 2HEB#, RANEHEFT LTS, RAXNDHEHRAHL O
MERREYS PCEIRS,

oLy, FERYMFRIFLI A BRESTERIERITHA
2, FIUF v av ST E-FERBI LR, ZABLEBEOX
Y VRN - BREZL > TTFBEEXBHETAIENTEDL (Tibb, &
KEEXAARATTH D) .
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(a) F X RAFEATRIDO T — ¥ DB

1 2 3 4 5 6 7 8 9 10
i1 1 I ! 1 1 1 1 L
FEED
@)G)G)@@A/

€9

(b) &S AH ETROT— 5 DRE

M6-11 HZAAH

3) H®HBHER
FEEECLIVGAE LBEEL FY v ENVERLINPT Y F 2 YA v D
BYyYA4bTlR, BHRABLETOFEANEZTINB E IS HF 2 a2 v D
MBRFE2X y vV ENHAMUBRET CHEBEBET 2. F0#,
BRAELTV, ETBAFEAABREOEIEREIN BRI, EE&
RHBBEOXF v Ve VERYE LEEFEZRAZ %2,
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FIUF I v a VTiIRE s TERTHEAFERAZABEWIOOBEERA
APEREINLZE, PV EHxCRREBEE»S WiDER L 72 1K
TERL, COMPBRICENTEAHAM LB RIT IR E X v ¥
TN L, WiDBEE A £7%, BEAHLET .

INEHE, BEERAFEREFACEABLEBEOF v v £V %14
)ALy, BEEROEHSEIY 55, L2LENFSL, CTOHE
BRERTHLI L HIECHEHT 5.

4) a3Iv PXYIMEHB ,

AEWINFR TR I v F 2 va voOETRTHROIFEREIC L -
THBHEHBEIND THEBEXHZ. LidoT, PSUYHFrva vBTH
BEbIHERLYI-HFTRETIERITELRLY, 2—-FICHEREET I LS
TEH0R, FOVIF3 ¥ 7 va VyFRBREBERIMLE W ENRIEES N
HThH 5,

ZCC, VI VFsVvavoaIy b AV MK IY PeAa
Iy PEV)I 2207 - X EFTH. KRaIIy PREELE, P UF
7avETR, BRBEROTEESSL -0, BEHERBRINLVI &
PRIEENZD2Fo TWARKREBTHAL, Aoy PRELIZ, FF ¥
Forova voBBERBROTEES LY, 2—-FLHERLErHEHTES
RKETH 5.

FEVPEETD DI, 5 532y avdimist UEEETE,
EFNEYDHBNSIVEHINEROHEIAABRENERSI N LETH S,
Lzdo T, EFHR (7 2747) DS v¥F 7 varyoRBaD &k
L D H AT VLN ES VS YFrya vk, RBERBILL L
v, ¥z, AL LATF v 7 0EDPLLREDINT /YL Vva ik, b
DI VvHFI7va vOBBHEBLRIFIERIT LR v,

LD EEZEELT, U—ANVABERERABELALT A Loca
minimum Timestamp of Active transactions), 27 0 — N )OVALE H/NEERE G T
A (Grobal minimum Timestamp of Active transactions)* XKD & HJ I E&E T 5.

LTAn ¥4 ,nTREFOFEEXAAAT Yy 7280 (b50VEED

THEEHEOH2) P I U s Ta vORBHHO RANE
GTA %4 b OLTADEMNE
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CTAREVATATREFDEZIRARAZAFy 7% 8L (HHVHRE
GO H 2) FI UV sva v oRKHEORE/NMEIE RS, Thbh,
GTALD/HNEVWEHHN L FLOIS VY2 a vy 3B BERBINLE T
BRI EPRIES NS,

B4 bnBbbSUyF 2 avTisRTTHERIIY ML, LT
An2RD L S KEHT 5.

LTAn:=min(T Sk| TkizEZRAAX Ty 72 &L
EFHFO IS vV s ar) (6-7)

¥/, RaI vy b RADMNIT v HF s va v TiBEBERILS &

LTAn:=min (L TAn, T Si) (6-8)
LUk, TitBRETS. GTA=9
ZYAL P r0oFETGCT ' LTA1=13

ADEEZHREL, GTA L HAHX
WEAIHEsES VS v va . J— K
%$33VEL,%%%1—WK

- LTA2=9
Bm6-12o8 Tix, GTAR 0 5
9THh, K/ —-Fuswiry J—F2—2—Tf——m— s

Eis QLRI C & 2 #EfEE AT I v

FEAE R TV, 72, B LTA3=14

H2AGTAELTAOH TS 2 # . 10 V15

BRI v MR EkoTwn, 7 — F3——2 >
R, B em O

e 28, /7 — F1 Tix, EZE
;zﬁ;tﬂf;%’“%ﬁgmi Al FIRa
A A i 3y ¥ <

fRidzx=3 s FEA xaiv b O N
h, LTAZ13ThH57oH RKasy b¥ @ &
1 10oZad LIRAEE B 1 ‘%ﬂﬁ
SOEE ABBALET S v b °© =
AEloTnh, M6-12 =23y bV M
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5) o= N)VEE/NRLHORE &

Razsvy b BAIMIVHF 72 a vy OBRIHFEGTALNAZI 2N,
FOVIUF s avRBBEERINLEVWIESRIESI NS, AFH TR
GTA*RETHFHELODVWTRRS.

GTAREBEIUTOLICETEFRLGHERIIKRNINS.

-EPEH

PR EHEA oy Y2 RITAE. i, EYAPBLTA%
FEHTs2BhRoEBA ueyFicamow, EHE S uty 4057
o DENMEZRDGCTALT AFENEZELZ LN S,
- EEH

EHSu vy ERTT, BEV4A P CCTAR®ET S, 2& 2,
EH A POLTARZBHE LA M2 V%Y 4 PHRKKES ¥, -7
VEST Mot A PIBEY AL YDOLTAREFHL, b—27 v FH
NTVWEEY A FPDOLTADRNMEXGTALRET HHENEZXS
ns,

EHEBTE, VAT ARKRBIL 2 LPROBHR IO Y Y AD
BEEBERPLBENAKE Y, BEIbOEE LD EEZOLRD., £
TUTFTTCRHN—Z VY2 HAVWESBEBIIOVWTERET S,

b= V3 EY,I POLTADEYRESE LLAODSI S 2T TEAT
GChHAH. TnF b= YREAOKHHEXL L > TG TAYRET
A2 4 PO BET AT EUELHL7-0THE. T,

GTAn ¥4 b b= v oBHLAZGT AREE
(ZEGTA)

b -

e 2ifEM6-13KRTELIKECHSLI MA, B, C»5%5DDBM
SiewT, LTAA=8, LTAB=13, LTAC=11m& %, ¥
A PADPSLF—%Db (EB) ~DHEEZRAERWIQPBAE LT 5.
HnLEFAPCERBELTAHAMLBEROIBELETHEL LT 5.
COER, T DREBWITFENFRFZEL, RiDPBF ¥ VIR
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LTA=13 LTA=11—9

LTA=8 — 12
I R B N
@_@ e EN
. Mt)v

FHEAP ;i %5347“4 PCA

B6-13 Fx¥reloRiAs

I MNEAMNIUF 2 v a v TiRBRERILT VT4 T 2 5,
Wi P THACKkDZEY A FAIESNBELTAA=12, LTA
C=9 &b, BHLLLTADE.X P—2 2 ICRBIEE T TR
ME MEL2Y, H6-14 (a) KRT LI LRETRHRRIT -2
VESZIIWMAYA FBIEGTAB=1 1,8 TEBELTLES.
ZITC, b2 2 LTAHE XY VENVEFHIrOLALIDE L,
Xy VENRBEYAL (B) 3F v N2 HF| L-HXAAREIS
TLAZELXHLELACKI, FY v VI RFERAN LEBEEDOEY
A b (C) ERZEN (9) DEHREREL. COACc kEZTWo 129
A AR, P2 BB ETHELEEY A INDOLTARY1 2ICEHL,
A4 PCOF Y ENVEERCIXEETS (H6-14 (b)) .
EH4 FOLTASE XY VEVEERLRHOCTAREN—27 v %
KEEEI2HEED, B4 PaDGCTAnDREFHE IR L )%
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1) &9 4 bndb—2 Y% %3R5 E, BYA POLTARZEHL,
Xy v VEFRLEBAR, BUT AV A L 0xxy VEVEER
KEBHET 5.

2) MAHLBEOF v vV BRARBEXT LIV F o va vk
HF A MCHEETHLE, b= VDX x v 2 VESBRLLENT 2
BEZIET: MR T 5.

3) P RREEINIEFA MPOLTAL XYV ENVEEDOR/E
PEHELGT Ank ¥ 5.

GTA=8

o]
[
w

GTA=8

LTA=8

i N %

GTA=11 | B | 13 GTA=9

(@) o 7GTAOHEE (b)) FELWGTAOHE

K6-14 +—2 votER
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6.5 AEEZE A IESHAEH

AT, PTERIDAFRNOELEXEHT L. 3, FERHAS

AP EF TEERESWATOI 2 W 72+ 2L 2R L, X7y Fuyv sy, avy
ZT7IINRELEWTERRT. ¥, GTAREMN—Z7 VYIREETA
FOLTA t Fx v NVEEWONE, GTARZELLBRETEZSLZ L
*iEHT 5.

1) EF e

AEBHN R CEFTLIETEOR L V2 —VOEEREY, P35V F 2
aviBIBECERZEMA Y 2—- VOERERLEMTH 5 =
ERRT.

(& 1)

AREBIHNFRNCEIBRHNNOJERF CRFERE2 2T Ay Va2 — VG
b, Thbt, VI Uy s varvTiTF—EHBxOHA T LE
ERixZEL & &, RiPFHAALMERITSKkST Si, Wkx)€ETkk 5
VoY s av o) bREKOKELHEFEO VT s a v Tk E
ERABRAT Yy TWkOPEERALXZETHS., LiedoT

(x, Tk, Ti) € RF (L)
BT 5.

(FEBH)
(x, Tk, THERF(L)TH h, »2TSk<T Sj<T Si, WieET]j
B2 7y s a v TiFFET IERET S, chig, TirTk»5H
xDER2FEABLE, TiFxKEEZRAA Y ToBETHA.
COEIBATE, TiKL2FBEAABAEWEEH611RL 72 &
IR, F=9x BV THFMREERLRIXEZF Yy Y EIVL, Ri®K
WidE X RAAZEERH - CHFEABEEE. LidFo T

(x, Tk, Ti ¢« RF (L)

(x, Tj, Ti) € RF (L)
WHRELT A, L o<T
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TSk<T Sj<T Si, Tjx>Wijx)
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(BE 1) WEHDAREBAHANFRCEFTLA-HRIRAEAIEICr 5 ~
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=RF (Ls)) Thad. LIzdoT, AEBRAMAFR IEF TEESE %
Wi,

2) Fyfayvs, ayvs 7y b
AEBRIAMERTCEH Ty Fuy s, av 279 b (BEDFS ¥ 2
YavnaIy PHFERICELINRS) BEILEVWIERZRT.
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NS UHF Va5 AL NRHEE, VIV a sy
FENRBEITCREBENL I L BE W,
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(FEHA)
AEBADFAC BT, BHAHEEET 2 FHREIFEL V.
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7a—SVRBEANEHENGCT ARBI TS LEk v,

|

(G 89)
GTAZBALT20E, KaI v b ERXIS V¥ 2 v a v %BER
ENTCFP 257474 bEETHE. LL, GTALY bAIVEY
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MUY a v TkOMEBENR LT A EEBwiY, GTAMFERIC
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EREETA.

1) TREBEBRFEEINLDE, TkOHEAH LEBBERKXDSF v ¥ &V
ENrL&ETha.

2) RkQFF ¥y ENVENEZDE, RKODETHTS|<T Sk b Tj
(72747) CEo TWiHFEFTEN AL LETH 5,

3) L»PLTSjKTSk%A27 2747 42TjRELELEVDO T, Tjis
BEBEREINLLI EE 2V,

4) L7z o7T, TkRLTHEFERBBEARACHKII vy P L, GTARER
SNTHEMT 5.

Lo CGTARLT O IHIMT 5.

||

(HE2, 3, 4) Kt WFEDIrT v HF 233 v TiOBLATSI
BWwoPRGTALYAEL L), a3y ra&h b,

Lo TAERIHHMFRATCR Ty Fay sy, ay 279 bR S %
vy,

3) P2 IEBGCGTADHRE

WEBECTCGCTAREN -7V BLTAREF Y EVEEHLOL BT
EEBRXR. BL, P VOEPOSHRELAEZGTAnDEFL O HE
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(ES5)
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L72547 %61, 2O%A4 +rnDLTAnRGTSETF &R 3720,
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bbb, ¥4 P BEE M- YE2BEHLTHPL45EEHRT L T TOHIC,
BRAHMNBGCTSTHH LI vF 7y arvTshBERISAT7 2547
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