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NPY Ry b, 1962412 Carl Adam Petrid¥ MR X CREEhRY AT A
DEFNMEOFET, EVRBAUVSSABREITHRERIORIYATARE
FULT BZEREAMEUTVS. 3, FRFHERYATAOETFLELZAL
>h, TROREREBY, FYFOy P REOHEREBN MY 2V 2K B R
HTHoMWRXhR. TO®K, XPURY FBLDOYAFLADEFLILEENNE
flixh, 2REERYATFARNIY RV PTEFAETZZEBRAAONE.
¥, EFAMMEOFEEVUTHERBATORIAERSIRVKIRER, O
3V, BRCETIBESR Y Xy M RBEATLRVZ ESEEELTI O
—XA7vT7TEh, BLOMRBFRIOBABRETANIIZ Yy PRKEREEHEAT S
HOMEBBREINE. ERDDW, XH(3),(5),(8),(9),013),(15),(1NH=kE
OREBSY, ChO>OWRETRESARHLLAIY Ry PREY, XPYZ
Y IDEFNLEABHEVR. X612, ThEDOHFULLRPY IV IRDLT
W, EFNIELEYAFLARN T AHERITFEOMEIhERLD, EFILILOD
FHREVUTBFI TR, YAFLOMERIFOFEE UTHONIY Xy P BEH
EhB3&S>ehok. -

AT, Dugand P R KX VRETh L HIRMEERN P Y 2 v b (ESPN;Extended
Stochastic Petri Net)Z2H W T, Capetanakis(1):(2) B kU Tsybakovd (1622
LAVRESH, RELRBEIOPANEVTIREFEHRED TV S ARGERY
FPLIYZL (ZOPAIY ZLOBEXELT, XRADEBE) 055, &HE
RN BEERENCEITT S BWENANGHFERBE 7 LY ALRTFAILL, 2
OBWTR2BUTEHRBREBIIENAL-T Y P BIUEIN Yy  aXEHE
2RDB. TORBBEY AT LOUERITRITO Y2 > TOESPNORFIZ DL
THMh TR ERT 3.

2. KEHERET7LIY X A
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@%‘i:&v‘}l/
xmzm uTuL«%&omhﬁjbﬁﬁJ2¥AEﬁiT%.

(D ATy POEXRZLLDOEL, EEOBENME, ~—2ONY vy} kER
TEXIZRITCTERBRAOY MEXhTW 3. ‘

Q) "y, EREERL CTEZILS.

(3) BEKIEBEERERUCTEY, A7y P BEULERTATL3H (K
HADRY b)), HBEUTW S (BEAODY ), $30ViE, Z2TH3H
(ZExAOY }) RRETES.

(1) BRORBI-DORE, 2V, RARMHP GHEMHEBMAEENS.

2.2. ZILITY XA

HULLBEBLURENYY PRIBHEEBTREZEXH, E%bkﬂbvbd@%ﬁm
KETHZEXIhS. —H, SAXBITHRBIRET S E, CORAERMTHEZEL
INRTONY Y PBEULKEZXRIh A3 THEREXBBELS. 2HEEREH LK
REGEERE7LIV AL RRITIZRSRY, GEABERBETE2A0y F 2N
TCEXL, NZAQY P ERRIIERT S,

HRURNANYY P R2BRETIHETE, 2HEBEHNABHEERE 7 LTI XA
BERDLIREITENS.

AF9T1  RN7A0y POERFRZBVTT, %ﬁ%romlmLE%Ei%
OREREURBRRKEINZALY PORIEOAY PNy P2EZEL, 12X
HEURHBKRINZAOY POREDOADY P TRy P 2HZXT 3.

AF9T 2 :dU, AFVYTIRBVWTBUEERERETHE, X709 b
OR¥EOAOY PRBIFBIHEER, REOAOY PEBUIEHERERL TR
Ih3.

AFY T3 @%bt?«f@A#Jb@h%ﬂﬁmi%§127171,X
FyT2%B0VKET. |

[F 1] BI2.12 , 2 EBENAMERBH T LIV AL BT 3HERIEOH
BRY. B2.IRBLT,MARMOA Y FCi(i=1,2), GHEREXBMONY
AWy bEPS;(j=1,2,3,4,5) &REhTVS. BT, &C, PS;RBLTHRE
TEEZRET.

m:5%*A,&c,mﬁwﬂ#vbmﬁ%&ﬁaﬁ%wﬁif%.&@Xﬂ
vbﬁ@%ﬁ%Eﬁ@%M@Xnvbrmb ﬁb(ﬂ%b%im%ﬂsnkﬂ
ry ME, COEmRME ékﬁmén%ifhﬁﬁnmh

PS1: BH%KA, B, CHEORREL ,PSIOMEDADY b TNy Y b REET
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ABCDE[ ABC | DE | | iasc | B yac | c ;1 a |p 18 |
c, | ps; Vo oes, ps; | ps, | b5y |,

H2.1 - 2EBEHAMERERBET7LIVILOHERBHOM .

3. BUQMBKD, ERIE1R2REL, BEOZRQY TNy Y FREZXT S. N
720y F OFACHUFHESREURLRD, BEOADQY P RBY ZEHERH
BREWE, HEOAOY PRBIZEHESEL2CBNIh 3T THEIARL.
PS2: 3K A, B, CMTNTIRELEURED, P.OREDAD Y b dEX
Ay piZIRS. ;
PSs: WABE I BORREULDT, MABUPSOMEDATY F TAY v |

@E%KWMié.
PSa: SHKCHO, WMKABI1ERELLOT, PSHIOM¥EDOARY PBTSE
BURERZBHEILE.

PSs: HKDMO, MAKEB 1R RELELVLEDT, PSiOBREOAOY PRBT 26
RIMBEBEIhE., k>T, GRBISHERUZLZICEEIhE., ROAT v (e
i, HARBOoSYOAY PR S,

Co: BROHERHEEBT, FHLLINBFUREBIW LTI XRTONY Y B, C
DAY P TREREXH 3.
BENAMGFEBY 7NV ILOHERRAEBELRBAT S0, XTI 7
ﬁmhén%.*797?@,%%ﬁ#%&%&@ﬁ&%@*ﬁﬁ?@ﬁﬁt@
. ARBRXBLOTH2HEAREERB 7 LTV ILREEZTCVWEOT, KEKWE2
Td5. MAXBTEHERURAY Y P R2EZEUVREXRE, BEUVERO, 1 0OfEK
K2 TZO20BAKZABTI NE. dU, BLAKOPRXEBENAY Y F 2FOHK
BZOULEEET K, BUGEBRELEL, S22 RRZAT>h 3.
COFEIEL, LRBENEHEBBEINIYVZLRZHEST, IRXNTORLABEZ
Ny b 2EIHREE—DUDPERIRVEIOCRZIITHRIVIEINS. ,
(fl2] fl1OFHERBHEBEL, M2.20KT 5T TRHTN 3. O

O

2.3. K7V VHNEBE

ABREBLTR, YAFLARIMUTHAERNBOERK A THERE L, Ny
PRIBRRKCEYA/NON Y Y F/A0y PIORKZY Y BBERMH->THET S
DETZ. I, BEHEFXWE, Y14X1 (N9 b)) ONY I 7»kdbs, EREITN

..3_
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H2.2 - fl1OBERBHBELRRBT S KT 37

ENTYPREBEUTCVLAHKZEFRIELVLEN Y Y PIEAEIHS., LD
>C, HTRBHEXBORROACY P TNy P 2EZFUVRKKRE, COEER
HEBEBLWTRBFHEEAYY P 2RBTERVOT, ChZE{RKAXEOR
MOZAQy pTUNAYY P 2REEZETIIEETERL.

2.4. ARFHEBB7LIYZLOEREEBBICEHUTEIW TV IR

EBIRBKRBREVRVYAFLAEFIRBI 2 ARGEERBE 7 LITY X L OHE
i, ZLOXMTREINTLS (XHMUADRWE, ThoDOXRE BT WA
BREBEHIATVS) . —F, JOVRRBREVERHEREEELVLEY AT ALE
FALRKUTE, BUTUIPBHIATORL. ZOBHEUTE, EREXKOD
EFATRABUENAYY PRL2THERCBEIAZI N, GREROEFL TR,
Ry TyBNTy P TCHIhTOAHERCMEVLNYy PREHNETHLS. O
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30, HEREEBCBVTRELVRENAY Y P O2HE, EHIEHEREKEEKE
U, CORDELRUVOBFTBEZERCRZZENETFONS. AREBLTE,
Z3VoRrNry ORE, BEHREUCE, ~YRFEMELT 32DOE
PUAT B RAAMBFEBEZNIV XA LOHELBFTTS. BIFOELX
PRENTZLDOEKD IR, Mathysd MW B LU Murod 1O R k> THS
hTWL3. 230, ~ROQEMEMNAMEEBE7LIYIL (Q22) D
WT, kKEONAY Y F BEHEUEBSE (ZhE22BEOEEE VD) OHERH
EEOEHETK, OB, XKOL>3RE526h 3.

. ,
T(k,0)=1+Q+Q €£Z§‘l)n(n‘l)kCn/(Q"‘1'1)} (2:1)

ARMTHES EFALRBLTCE, Nry P ORERAB LR ELI 20T, R
RBEUTR,(N-DEON Yy P BEHET ZHAEM (1 A0y }) L Z20HE
BEXBBRERLHENLS. 250, AB+HRELIBIWT, B THILZKE
HEBB7NVNIYVZALADAN=T P (XN /Ay b)) |,

(N-1)/T(N-1,2) (2.2)
W—HT 38T TCHS3. 2T, AV—Tvh&id, 120 b YRYICEHERU
BRONyy P RERTIRDREELh KR ERDT.

3. WIEBWEAN P Y2y b (ESPN)

NPURXY PRETIEAHRERLZ OV TR, XMUDEESIdOET 3.
ARTHESINIYRY I, BEOEAE DN IRV FORDPTHRICHE
ER/HRHESRAXBEEDLONIMNIRVITHE. COBREHHB TR TRES
HTCHANPY 2w MU, BEANPY X2 b (SPN; Stochastic Petri Net)(9 &
WiEh 3. ESPNI, BEAHE U THEBEONHEHEAT300TH 5. -

SPNZ BV T, EEAHOEREMRMAUTRIY2Y POY—%Y %
LA TBRORBR I I CHERFBCERLOBITLRITIRYD, BTN
DERBVTWHEBLENFYZYIEVRZE. —F, EFLLBALBVTD,
REZ2BRROUNPY XY PREARENZEAEBR NS, B2, BEYAF
LADEFALLRERBROE, K7V IBHRES Ay PONEBBEOEF LI
 BEHEHRBRSTVS. UPURES, BEIE oS YYYaryBIRTEE
BAERES>TRKTZRD, Ny ESBEABERESIYAFAUDEFLIL
TEY, FFHVOIhIBEEENY Y P RMOZESCENTERL.

ZZTHRBAMER>THEKT B0V v ayd»yTul, BEIHUN
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OFBOHELAF (LR, ChE2BEEIMMEEMNUTRLTELESR) KK¥->T
BKTBPIOVVayRBJIIEBTESLLIWL, lugand DR &k->THR
HMEXhRONESPNTH 5. ESPNIE, SPNE BT 2o hREFLILENRS
WTW SPNREEEZELIRMBD BN, BIFEEARRBL T SPNERXTER
TV RAMBARITARL. 030U, ESPNTEFAILTETHRITHER
WIEELLRDPSTEETENSTHS. ThROVLTUH, 3.2 THEULEN3
ekt 3. ~

3.1 ESPNCTHWVWOoh 35T
ZZT, ESPNTHVLAOORABXPYZY POV OPDHUVLVESL2HEAT S.
M3.1id, PV Vayt, tBARKREKTERRSIN, BRpTL Y, B
FU-pPTLBRRKTZEREDOULTL 3. -

3.1 - BP0V Vay

1

(1) (2)
F3.2 - BEI SV Va BRI YV aY

F3.2ik, —HEOIYYYaryeEbLTEY, (DI, BEIS YV s
~(immediate transition&Mih, RXKRBERO ISV VaryEh3b.
COPFIIVVAYRBEXRUABLRTEI—FITRNIY XY P BEET SEM
BEOTHY, UBoT, COEIRI—FVITRIEETSBBBMINSEZE
Bav., DI, BRI} YV Y ay(tined transition) WX h , R XIS
ZMENHBRES PSIYIVVayTdHs. AMTHEHIIHERMISYYvarld
ZEEUDPRBRVODOT, ThEH3.30LS5SREMULTEDLT. (DU, NI A—-F -
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| ] T /7777 2
(a) b) o
B3.3 - ~HEOBMIS Yy ay

TOBERMAFRUS RABRBMELOREII OV Y ay T, RATRHR, —EH
BTHRBTAELTRKTS. (DX, NIA—Y AOREIFHICHES KB
2OORB IS YV I THS. ESPNRERITTF S RLVBMTESZI—%
TN, ChoDOBB IS VY aYBGRRATBRTIEI—Z2 VT BITH
3.
H3.42id, ME7 -2 ¢RI NE7— I BREATHTVWS. TL—X p2d b
FIVVIIUANDQINMET7 -2, PIOVYVIaYORBARRH > T/HIRRA
2HoTVS. RABRAUAIROISREETEIh S, BFEOANOETREI—T Y
BBDY, MEAHOIRTRE =V IBRVI}SI VY a I EHERXUTETDH S.
FAURISIOVYVayd, BEOATIDOINTHoRXTEEILF -7 2D
x%. 2%, R3. 4BV TLBRAUEERSIEZHI, b~ B —>
REBETEL, DD, pR =T UBEHEUVRVWIETHS.

3.4 - MPik7—%

ESPNCBOWT, PV VaryBPREKUELTLERMT SRR, &F
COFEXBUEME7 - RESDTIRNTRBATESY, XPYZXYIORELH
Bk 2, TFMMEI BV AFARISUTEARBRIESBAVLOIN 3.
AR BVLTd, F3.5, BIB.6RBVTED7—V CRINhTLB LS REH
R7—IV2REL, JEZEET7—-IERITERT 3.

.
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| Py Py P3 &4\’ |
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() (DEHETZTELEET — Y BAORON Y 2 b
53.6 - TRZEET — Y O F

[E&1] TL—RpiDbr—2Y0B2u(p), PIOVVart,HT3A
HT7L—Ap OBEER$p:, 1 (), P32V Va9 sHATL—X
pDBEEL# P, OW,NTEDLT. TOEE, P53V VaJt,BEOANT
L—Api EHEZEE7— IV THEIATVWERAY, CO7—JET SpiDt;
KNI IZBEEUROLOIRERS.
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u(pi)=0 OFE #(pi, I (£;))=1.

ZOMDOEE, #pi, I (4 )=u(pi). |
X3, LBEOWATL—ANETARLEET — 7 THIETA TV IR, C
D7 7T IO RHTELZLEEI>DEDIS>REXAS NS,

$(px, 0 CH;))=8#Cpi, T (1)) O

HEZEE7—VOEHLY, pRPBIED—DD =7 YBEET LU,
L RATRERRY, —H, t;BEXTHhIE, pOIRTO =Y VB —EREK
VED, Thoepk—EREATS. 228, AR THAVITUELEEE7— I %
SAENIY 2y MU, B3.5, BI3.6REFXNTVR LS, BEONIY Ry
PEME7— 2 BHVENPYRY P EA-C,EMMRKRBI I ENTES.

3.2. ESPNIZ & 2 T

ESPNE E o TETFNEUVERYAF LRI 3BE, VAT A28l 5K
W, ~BATCHSRABRE Lo RBRIYYYYaYORKRTEEBEY T
5%. BBERLVZE, ZhGE<BEIS Y VayOoRKBRTERTHS. ¥
3, TOLS BB, RATEER>TVE—RIHLHS PS>V Y Vs
Vid, RATHABBRESEOERZ. S5k, BESHOEREER2HAEY
BEREST, BROT—Y T, BEOI—F VT BI TRRARHETX
3. 2O RBEUHRHATIZERLY, UTOW), QQRBRZ E3CUT
BhIALaJHBALHRT 3. |

(1) BhI L7 EZOREIE, ESPNCBLTHEIIS YYYaYyBEFRHRA
TR T E3I—R YT T 3.

Q)%h?»:?ﬁm,~&ﬁﬁmﬁ5bﬁy9yay®%kﬁﬁtié.&
S>T, BRI} VY aYyBIUREBATRRESRABRRE LI YYYaYy
DEAZ LTI, RESBUEZRL.

UBU, TRTOESPNBEAILD TSR REBMTE S h I TR, ESPNY

%n?»:7ﬁﬁkﬁm$n%twku,&@&oﬁ&%%#&ﬁtsmﬁnd
4 ReEBV.

[EE1] LR, (QOWERSOERREENIIL 27 WG, ESPND &
HREh3rHicit, ESPNIUTOZ o@%#omfnw&ﬁtsm@nwmb
R,

K1 D ESPNIE, —BABRMASKEB IS VY varye ol ERATER
TEI—F YT REELRL.

%Nﬁ%#l&ﬁkﬁmhﬁbd,%ﬁl&ﬁkéﬁh&ﬁﬁ?-#y?mﬁ
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WT, ESPNIROZLHF2RFLIRThTIROIR L.

£H2 I TCRRDEIS>CERT 3.

Te={tl tiX, FORKOMBLIAIOIMOFEATMELR>-TWE I VY
FYDIRTURATRHRLIZULRVWIFS YV a Y}
COEE, Te=d B BVETCOTRNTOEZTIABLERAKRTT 3.

(GEH) te L R ARREKRERTURVLTCOREBOERET5. —BiEek
S &, teld, LLAVERRAERTISZDOETS. COE X, Hohl
BhIhadgeUTted sVt ORARTRABEh, YVAFLORER
TRELRRBRTE2DRE, tcDRRXBTREZBLT, WBREAERTISETO
BABESBAIL2 7 EZORBRETh TV RIAER BV, (GEHK)

ESPNBEH 1 2k ahVEs, BATLI T ERORBERBE IS YV Y
JORKBTEITORABMEL IR SR —-F2TETE. COEE, Bh¥
LATEEPERORERE T, ZOESPNRMITTES. RBRZDLSEE
DRBE, REESERRRILDOLBELXHE LT, ROTEBHEIL 3.

[EHE2] BhARL a7 EHORBERB S VYV a Yy OoRARTETOR
ABRR DR RI—XYTEULRER, REEBERIZRZ DR, Tcd
ITNRTOEFRORXKBRIBUSTRIEDRIL IR R L.

(GEHH) toRTCOBERTRABBBEULFUAO AR RES P3OV Y
AV THBETS. t,ORARTITORARMIE, TORELAOLHEKD
EBRITRCRA3EIVNMEIVEROERIELRVEBS20T, BhertaTE#HoR
MG ER RS, (GGEB#)

CDEDRESPNEZHWTHITT 284, ESPNR2BARL 7T EB R EHRT SR
D, ESPNE X VBRI CESRdRB ELRERR IS REBOKY LB LT LE
BH3. UdBoT, ESPNCE>TEFAILTCEXTOMITTCERLVDON, LR
PETHEET S, |

4. ESPNZ & B3 AMERRBE 7L IY X LDEF AL

HMAEBDBS, BEXONYI7EES1 (Nr v }) OVAFLARBY 324
BEMHAMEFERB 7 LIY X LR EFIILU RESPNEEEL. 1, H4.285 % k.
—HRRHKEBNT, BHEKOREIBINVYI7EEB 20U LOBESDESPNO T
FhD, H4.1, HL4.20HREVTRBRBLZEBCEXS. REL, 2Thad
EFLEBIFTS22DRE, EBRELOBORBERLRIAEIRSBRY (Z
NOoWAREBIUNY I 7yBEO—BiL>20 TR, X(QDHEE) .
UTwE4.1, H4.20ESPNCBF BB TL—A3 30 RTL—-AORET 3 |
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—yY, BEUBISYYYaYORKObOEKREET 3.

pa: NV PREBUTLRLEER. -

pi: HEEBREAEMTEIIE, BIAUBMARREZBLTHRLREIhENY
v b o

pe: EIRVBEHEEREXETHS.

ps: EHRBHEHEBEBVTHRKCREBEIhRENAYY b,

pr: BEBEPTOEKE.

t1: EEBBEEXBRBOLTCHBELVURENT Y b.

te: MARBMEZBLTHEULENYY Y b.

t3, tes Ny P OEH.

ta, ts: Ny bOZH.

tr: HRBHEEFBECBOTHRREREBIOWENTY P OERE.

ts, to, tio: EEBANOAMPILBLU, RARMRZBL THERRZEIWENAY
vy b DR,

tie: MARBMWEBIBENry P OERE.

tis: MARMEZBFTBINTY P OEERZEOKI.

t1a: TRTOEBEOWIH.

tis: EODHYE.

tie: fH1 DHLE. ,

tio: N7A0y POR¥EOROY P RBIIEHEEOEY, BLU, HEEBEXM
KBIEINTrY P OREOKIY. '

teo: N7 A0y bOREOATY PRBTSEHEORE.

Ps, pe, t11: MAERR BT SEHEEDRE. :

Ps, P11y tial N7 Ay PORFOAY PRBISFROBL.

Pro, Prz2, t1e: N7ARY POBRFOAOY PRBIZHEROBKM.

P13y ooy P2a, t21, «o., tas: HBHFIEY —E AWCF)IEFBITH.

=i

5. KMEHEMH 7L TY X LOHEER |
XBREEBEWRITHNEULU, n=(n1,m2,...,7a) BESPNOBEI—X VT D

FEREERDIMEANT A ET S, 228, mEKBAII DYV arEye

RAXUERTEZI-2VTORKTHS. COLE, ROFER

m
nX=n PO ITn.i=l
i=1
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BiEndnll, THREBEBIZIBI—FUVJOEGERERERYT. COnhoYv
AFLDEHAN—T v FSERDEIDIRUTRDEZENHKXS.

S=2{ peRHAT L — AR ODRE I VYV a e RAUBRLTISEI—F

VY DEHRBREBI AEERSE

AR TRATIRKRBBOBEMAYUFHEERB 7 LI I LRZBLTWR, SWEHK
Bz, R 1o b3y Yyvarytsihd, K420 50V Y artie FEAT
BRI BYI—F VT OFEFRBECBI I EFEHEEBONRZEL>THEINS.
oW, FYNy 9 PEBEEIRYY PLOAR DR EX>TRDBZZ & BHK
5. 220, EXBEEE, Ny PFPPERRL->TREILEEBADS, 0O
N7y P OERCKRNTIRUNE CORBBRERDLT. T7L—-ApeORET 3
F—=2 0 0F Y ETeERDEE, DIIRARZEL->TEZONS.

D=(N-Te)/S.

6. BiEEER

WEAKKBNMBBT, ANV IORITH 1 THEBAR,550ITELVEOL
AREHEREEHE.1, H6.20FKUE. CORIFOLDORBKIL, 315RKEH L,
BRKAL—=TY PEABOTOLERZEZoh, 0.400E R > T2,
BIRHEKXOYAFLRBKREV LS ETOWE (HIAE, XEK), (10)) T,
KBEERBHEINLNIYZALDAL =T b, Xy PORNBERAOEMIZED
BV, ERBEFTHEARENL, —HREXKERHNET LI, Th BT A XD
UTHAL-Ty PRETULRLEMERSBGOA TV R, &I 3%, AHTWE, N
VI7R—DLOHRBOBERLIVERINTVLWEIY AT A2HBELRZE
X0, H6.1 TRENTLER LSRR A0EMRZEDBRY, ANL—Ty P E&EAE
HOHZ3—FEOEITHRARELTEIZERhOIP ok, 2OL>REUEMBEH
RPEREUT, BRALV—=T Y FERBUTVLARARBLTWE, Ny P O&HE
BREUTHZHhEEELOBONY Y P BFHETZZ L dRL, Tk, BAK
RBLVTHBNTYY PEEEHHIU TV EAHBEKOEETSZIEVSI &SR, Ny
PEEBBRELITODATOLIRRBRIHEUTWEEEZONS. ZhZHL,
ABEBRKRKELIRSTLBE, 2ETHEXRR LS, BFEREE LT (N-1DHE
ONRT Y P BHEUTVLAMAXE (1209 ) &, FOEEEBEEIBBRE
WHRhE3EDAL—-TY P OETHBRINBZEEZONS.

BRI, FFLERKZVACEBEHUTEAROBINETHEOINZANL—T v }ME
EL,(2.2)ATN=BEUTHOINBZEREBRUTHS L, HHEDMEWL & B120.36456
ERVERRZ—HTS. 2hid, 248 TOQR.DOXDBonIRRAEETZ S &,
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 ABOBBETEILIBROEVIRROY S —20REVR 3.

7. Bbolk

AT, ARBERVAFLARBEEVLD A TOWENKRUGHEERIF 7 LY
ZLBESPNEFAIVWTEMT B3 ERCEFNMILLU, ThE2BAILITEHRE
WIFBETLWE>T, FEHRBREBIBZEHYANLN—-T Y IBLU, EHNT v}
EXBEERRDE. ABMOFTERBMBE U T, AYUHREBE 7L ITY X LM
BEEMITURREEST, (1) ESPNREB7ZALITYZALADEFLALBTEET D 3
CEERBHohRULEZE, ¥, 2) EFNMMEUVAEVYATFLAZEBhIN AT E
BUREBMTIZERE->THRITTETH> 2 D0RU2HoMRLEZIEDS.
B2, DDOBMBR LV ,ESPNCESTEFLILTETCHLRITTEERY AF L,
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#HE XZELPo, HERRERERBHE 7 LIY XL ZHEU THHBRIEL, EitHE
IXSESEMERERH __BMCELLVEBOELRDLT.

-17-



2EXW

(1) J.I. Capetanakis, "Tree Algorithms for Packet Broadcast Channels", IEEE
Trans. Inf. Theory, Vol,IT-25, No.5 pp.505-515 (1979).

(2) J.1. Capetanakié, "Generalized TDMA: The Multi-Accessing Tree Protocol",
IFEE Trans. Commun., Vol.COM-27, No.10, pp.401-410 (1979).

(3) J.B. Dugan, K.S. Trivedi, R.M. Geist and V.F. Nicola, "Extended Sto-
chastic Petri Nets: Applications and Analysis", Performance’84, North-
Holland, pp.507-519 (1984).

4) J.D.C. Little, roof of the Queuein ormula L= , er. Res.
(4) J.D.C. Littl "AP f of the Q g F la L=AW", Op Res.,
Vol.9, pp.383-387 (1961).

(5) M.A. Marsan, G. Conte and G. Balbo, "A Class of Generalized Stochastic
Petri Nets for Performance Evaluation of Multiprocessor Systems", ACM
Trans. Comput. Syst., Vol.2, No.2, pp.93-122 (1984).

(6) M.A., Marsan and G. Chiola, "Modeling Discrete Event Systems with Sto-
chastic Petri Nets", Proc. 1985 Inter, Symp. on Circuits and Systems,
pp.739-742 (1985). ”

(7) P. Mathys and P. Flajolet, "Q-ary Collision Resolution Algorithms in
Random-access Systems with Free or Blocked Channel Access", IEEE Trans.
Inf. Theory, Vol.IT-31, No.2, pp.217-243 (1985).

(8) P.M, Merlin, "A Methodology for the Design and Implementation of Com-
munication Protocols", IEEE Trans. Commun., Vol.COM-24, No.6, pp.614-621
(1976).

(9) M.K. Molloy, "Performance Analysis Using Stochastic Petri Nets", IEEE
Trans. Comput., Vol.C-31, No.9, pp.913-917 (1982).

(10) S. Muro, Y. Oie and T. Hasegawa, "A Proof of Channel Stability of D-ary
Symmetrical Tree Algorithms", Modelling Techniques and Tools for
Performance Analysis *85 (N. Abu E1 Ata (ed.)), North-Holland, pp.343--
358 (1986).

D =, RE, RA)l, " BETOLILEBF AL ALY XL” , HER
B, Vol.27, No.5, #FE (1986).

(12) J.L. Peterson, "Petri Net Theory and the Modeiing of Systems", Prentice-
Hall, Inc. (1981).

(13) C. Raméhandani, "Analysis of Asynchronous Concurrent Systems by Timed
Petri Nets", Ph.D Thesis, M.I.T. (1973).

(14) H. Shibata, "Modeling and Performance Analysis of Tree Collisior} Resolu-
tion Algorithm via Extended Stochastic Petri Net", Master The31§, Dept.
of Applied Math. and Physics, Faculty of Engineering, Kyoto University

(1986). '

_18-



(15) J. Sifakis, "Use of Petri Nets for Performance Evaluation", in Meas-
uring, Modelling and Evaluating Computer Systems (H. Beilner and E.
Gelenbe (eds.)), North-Holland, pp.75-93 (1877).

(16) B.S. Tsybakov and V.A. Mikhailov, "Free Synchronous Packet Access in a
Broadcast Channel with Feedback", Prob. Inform. Transmission, Vol.l4,
No.4, pp.259-280 (1978); translated from "Problemy Peredachi Infor-
matsii", Vol.1l4, No4, pp.32-49 (1978).

(17) W.M. Zuberek, "Timed Petri Nets and Preliminary Performance Evaluation,"
Proc. 7th Annual Symp. on Computer Architecture, pp.88-96 (1980).

-19-



