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Reachability Tree of Mobile Net

ZHANG Rui-hua YANG Ru DING Zhi-jun
(The Key Laboratory of Embedded System and Service Computing, Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract With the fast development of computer technology and network communication technology, process algebra,
Petri net and other formal analysis methods were proposed for concurrent distributed systems. Due to the emergence
and rapid development of the mobile internet in recent years, pi calculus is developed by adding mobility to process alge-
bra,and at the same time, Petri nets field also uses predicate/transition net and color net to model the mobile system.
But there still exist some weakness of them, Based on all previous works, A. Asperti and N. Busi proposed mobile net.
Mobile net is obtained by adding mobility to Petri net and combining with the strengths of process algebra. It is suitable
for the description of mobile computing system. However, no corresponding analysis method of mobile net has been de-
lveloped now. Hence, this paper studied the analysis method for mobile net, The construct algorithm of the reachability
tree of mobile net was proposed,and the reachability analysis method based on its reachability tree was provided. In ad-

dition, an example of the mobile vehicle telephone communication system was illustrated to demonstrate the effective-
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ness of this method.

Keywords Mobile net, Mobile system, Reachability tree, Algorithm

1 58

AR A BN B ARNEBREROEELRRE, L
FHEME B A K R E RS N EE
FHEERH RO HXREBBAMNGERERE, B TFHRIA
REGEAFIFHER EHSMERETHRMEAXIFRRSE
AMUHEER K R, B LU B E PR HBRpE
iR,

AT ARG A, i AR ANE . Petri ST R A0 T7 35 5
BT, 77 sk L™ B B SO AR R
— T ARSI R RR ARV FENERRE.

B RGEEA CCS A RFHMERAR S FRER

BH H#9.2015-08-12  1B& A 3. 2016-03-10
ea.

WA TRFEE I AW LR AN 3 5L
BaEfE R % B EFRRENERMBERFRBTZ
BN .

EHBART FRAENE DI RS BHRAR HE
AT LGB A/ S L BLE R . RER, TARHRE
FiE A AR E AR EAR T BRI E R AR
GERFRHE. R, A—AB8 TEtEat. 78 XH
SHACBRAEE OTIEE L . R E RS ER RE. BF
FAEIAGE R AT E K I R PUTHHBRAT N ERES
BERRETT R TR AT BRI R A, BT IR A2 8 NIE .

Petri MU AR R REHBBHATHITR. €
FRAVE TR R P AR RIRE R LU R %5

AR ER A RBIEES TR H (61173042,61472004) , b PE2BF&/EW B (I CXY-2013-40)

WERAE(1994—), L Wi+, FEBFR 0K Petri MBI SR A #(1992—), &, M+, FEBRFE N Petri M; TEE(1974—), 5,

B, B, FEFMFTIT R Petri M. RFTHE .

055.



R, fEN—FEGBR, Petri B AL AT LA ZI B & 4R 95544,
T ELPT AR R W 3h AT 0, KB A EMERERR, T
DIB| A BT B RST80T EA—RERN
TE, ERerT AL BUE(E, 0 T IR E 454 B R M 45
%, HPWIEE (ke I TR R LM SIS FHF L H1E
8. fEN—FECERIN TR, AT BESCREF R B
AR SR E MR R RNT R,

TESEPRRBEHIRL B, Petri PIE % B AT B8R & 48, A
TREFRRE G, TERETAE AR B ES, 25 %RRHE
NEAMRTRAMMGER. FMHNESLESEE BERAE
# token FEESEERR.

EEATERFE S S MR AER AEe , FEE— R
S22 A BERRAREOR Petri MBI ¥ T Z K EH, A RESHATH
SHAFE. HS I ERHRYHERRSEOT AR iR
ORZIRIE” IR, AR+ BB B S MELITEAR

T JLEE , B 6 0 Bk I B R & SR R B B B B W)
N A ERZEWE AN FH, B RRBSIR T AL
MR XE, ATHRBS RS, #BRABE—FRKET pi
HWED, pi B EE CCSHERM L REBEXRN, EAFE
BARIRINEES, M HABHLIENL CCSEA, HA piE
BEd R RNEEREREIE., SHER, Petri R4
R IR /AN B R SR SRR,

TESEERE |, A, Asperti 1 N. Busi 2 T %3 M 5% —
REER, BIHMRLE Petri MR ERmMBE s, 354
SHBAREMME LB, B3MIERERK B M X H
B, [ e aES R I b 2 E AR R R A BE HR HATH B
HERHMAMTTE. A, RXFHFET B3 PEE S
FEMBR, A H TSN AR MR, Bt THs
IR R AT SRt AT ik 3 ASEBIHEAT T

ASCEE 2 AR T Petri W FIES Bh W ) B A< 48 & FAE 56
RiE, [ T — B EFH 5B S RENB MR,
83N T BN AR ST, S T AAR A
BEE B A TRBEERAH TR EFRFERFEREEE
BT AR BE HEAT B I X R R M TR T R,

2 BIHM

AHERNET Petri MEEAME, HHEHBIHNY
ELEERB T B ERAERERENB MR,
2.1 Petri

Hedh P RT A B R Hl i FE BT /255 W (P/ T M) Y 58
2o,

BN 1 BAEITEEXXLH—NEBEER—IK
Fom : X~(NU{w)). X FITEZEERNESHMx RFR.
4 dom(m) ={x€ X|m(x) >0}, SF—ILEE m, WRX
FEE 2EXHEmO=0,MfHEm R =, &

Mg = {m€ Myx | dom(m) BH PR}

Mg ={mEME* |m BIEEH A\ Vx€ X,m(2) €N}

& i<w, FHAMFHEE €N,ito=oti=oto=w., &
SHFERBEH € X BH m (o)<’ ()  MBVE mCn',

BEFORREEENFE. mBOm) (@) =m()+nw'
(),

BAEFERZTENZE ., m\m) (D) =m(Dm (o), &

« 56

FORARKEN—NRERIER. EX R MR >5,i0
j=i—j; BN i0j=0. Rt wBi=w.

L XREFH—TIRES. EHSARZRMNFRE
L ERTREHE x v %,

EBX2 SN=6Y(T,m) , HPYCX BEFWES,
TEMg XMy BATHEE me € My BUIIRIRIR. IR
A BRIEMHRIRAAETNE FRECEEENNES
LB N B—AP/T W, B : dom (mo) U (C‘L)JGT(dom(c) U
dom(p))=Y,

Mx —EBR R —TR. HE—MRR m f—4
FERT x BATRERT 2 B8 m)MEE . —MET t=(,p)
AILEAE D p B K o BAE: WETE . REREIRA
FRBEIIEE s p BRME: B R . REETREBINITE.

S r=cDp B—NET MR cCm, WAET ¢ EIRHEm
T8 MARIR m 31 R BTE ¢ BEIFARIR m’, 2P m' = (m\
@ p, TUBHE mt>m',

2.2 BmHA

M Petri WA S KE , BT AL B SIEE P EEHA
FHERBEEZFHTH) . BLABINIEINEERR
AN, TR TATE £ 4 FTHFERIE R BT .

BIHMEE U TRA:DAFEFE— DBIRAFH
AEFEENEFRE S, ST RENFHEBRHEITEH
D BEHMPEENEERRSHSHN, MEBRTEERKE
BrilFEmtE M,

BoRGHAFREREFMEFREMFER, &
BRI BEWABF a Mb. [T a(d) RAEE—MRREIE
—NEFHRIES, EARRMNE XL, ERE—MERF,b
B— 1S, MER—FERF.0 B—NMES. FLUEEHN
R RA 5 4R — N FEMGE—, X NEEA e
k.

EX3
w))o A

dom(m)={(x,y) |m(x) (y) >0}

MEYy={m€& Mx.y | dom(m) RHEFRH )}

Mgy={mEMgy |m BREZWHAVEX,yEY,m(2)

(M EN)

BEROEREEENHE: m Bm) @ (M =m@
(MN+m (D).

BAER\EREEENE . (n\m) (@) (y) =m(x) (y)Om’
(),

HHZTFHEASEXN X FARFIINES C={(x1, -,
) >0 Az € Xsi=1,-"m},

TEKEAL Y, - RERARTANET. — P T4A
BIRBEREL R | (rseesx,) [ =0 X556 { MTTE B EREE L
Fimilarseran) =, i=1,n, BREREBE,TTHAFS
B @ . B X ERH— 1 BRE o, NEFMEZFTH
W E LT

_fyr (@ €Ep

o xy () €&p

(1 seoe 1 20) 0= (2101 ** 1240)

MTFE—ARIR m, K mE Mo, 3t m LT E B FHE
BB X R

HBEWANEE XY, Myy=X—T—>(NU



(mp) (x) M= X

m(v)(2),
p=vAIp=7

MR BN ZFHER (AR ET RO ETRE
FEATEF B LR

(mks) () (=3 m(2) (2)

S, F B o 45 FB 2 4% B0 5 S5 EE 1A AT
MIFRUEE) FRARM,

DX m WA — PR ERRIESN, B MBEL T
FELR

frp Gy ={z | 3¥(m(2) ()>0)}

bnp(m)={x| Az, 3 iy (P =2 Am(2) (3 >0}

(2) 298 m WA —MRiEE, BB ZMEEL 5T HE X

frn(m) = fnp (m) Ubnp (m)

bnm(m)=@

X F—NEEL  MIENHEZRMEEREN. T
tMETEE T WEHRAHER:

S (e D p)= frp () U S (p)\bnp (c))

fn(D =tL6JT fn()

ETEENE AHBIHMKE ™,

EX4 S N=0YV(T.m), P YSX BERNES,
TSEME e X MR IR G ymo € ME - BVIHAIRR. R
A (DU finme) SY, 0 N BE—PBs1M .,

TEA T REHRN,

ME My, — AN TR MR, B —M5iR m,
— AT 2 M— B KA Ty WER « A& m () (Y
TS,

L t=cDp B—NET MBI oSonp (o) X X 78
chepSom, WASTE ¢ 76 m fERE; SRR m 1T o B Z BB R
ABTE ¢ PEAEARR m L HoR ' = (m\ckup) @ po. ATUEE m
[e>m',

2.3 BHEFRISEERANBIIMER

Milner AU T — B 30 E 4% 8 i B 15 R & M)
F. RETEREFEL B MBS MR EE, ITE
REE S P REH GEEEEE. YREHEHERE
FRESTB AL FHEFHITRSE RIS - RS
uh,

HERRL, BERAE —HEFRMAN R, 46
o, ERRRENZ ST DR ER RS PREMN AN
A LAZE AR o] B 4538 0 A ST s R E DT MR 3R, 2 )5 Je e i)
BEEMA TR MRERLI LR, EBAKEN
REHEBN T PRERGUHBRANBERZEASRINEE
bR FEYIER BRI R 5.

B2 s iEsl & A Control (FEARIIC N O RFER. K
R Car RFmR, SIREEBY R Trans F7, X 5K
TEBRIEA ldirans iR . WIHEFGT, BHH 1 AL
T, MERN Transi; RETW 2 MR ERFTEE, B
ldtrans, Ferr., 3 talk, switch, lose fl gain R BRER E
2 AR B e, o,

Dralk XRBEMEE Car RIZZWE B, 5 Trans #47

(2 switch BARYIHRE R, Trans KIEZH B, BH Car

(3 lose RARWIIFFEEHEB,C REZIE LB Trans
Wi FF I Car BYZEHE.

(4) gain BARBENERHE.C ZZKIE B, BH ldirans
M Car BT FTHIER.

ZE BN RENREEINE 1R,

Car
talk; ,
. Switch;
gai los M
10C 10 gain,
—ontro

Bl BHEMBRISERRS

Bixh, REPENEERHWTIRERNT .

WFrrEHE C Al LK% lose 1 B4 Trans &M
Trans F Car VIR R ; Z 5 B K% gain 4 B 25 ldtrans it
dtrans F Car BT FTAUERE.

(2) B GH, Trans W LLBE Car R KK talk 1H BF0 Car
TR EEW C EXN lose HB 5 Car IWTBER, Z
Ja K ik switch {4 B.% Car ik Car PN FIH B K GTVE .

IRZE Car ATLAKR . talk H B4 Trans M Trans 347
BE;RE R Trans BiE K switch 15 B Y 8] 5 8 & 5
Wi.

(DR 5 ldtrans FTLARI C ZR K gain H B Car
BRI,

THE4 % RSB R, I 2 iR,

switch,
B2 BIHEFRITEGRENBIHNER

B 2 BiRi B SRR 3L A T 10 ANFEAT, 2 5IRR
FREHE R REUREMM P ERE, 4.

(DEEFT C(talk, switch) Fx Hh RisHl &, K& (talk,
switch) RFEE AT . BIB S 0] LBk A (ralk s switchy)
B (talks s switch:) o 2 CEVF Trans YIBT SR ENBER
i, BRI R —X 50 2 ik Trans REFRERUE R
HNZF., ARSI FNEaFERAEF - REM £
Sk, HHE SR ERTEE,

(D FEFT Car(talk, switch) RRIEE , Hooh (ralk, switch)
HIERH AT, RIES T LUK B A (ralk: , switch ) B H
(talky , switchy) s THRFAR M T Car M E . Car By
HLERREEMZEFEE.

(3 FERT Trans: (talk, ,switchy , gaing , loser ) T K vk
1 FIRZE Car #b FiEERE, HF (talk, switchy, gain, »
lose ) HICHE M BT, BT wlk , switchy RIREE
ok 1A Car 3%, T gain ,loser R RETHE 1 #1 C HE.

(4 FEFR Trans: Ctalks , switch, , gain, , lose; ) 3278 & 5

« 57 o



2 AR Car i T EBRE, H P (talk: , switchs » gaing »
lose ) AT HEMBF . RITUMITE talk, , switch, RINEEK
GTu5 2 7 Car M, W gain: , lose; RIRK GG 2 F1 C HiiZ .

(BYREFT ldtrans: (gaim ,lose) ) BaR K G4 1 RFKE
Car EHX—RE, K (gain , lose ) HEFF ldtrans) T B
BF . ldtransy AP RER G5,

(6) FEFF ldtrans: (gaing , lose; ) Tn R ATk 2 RFKHE
Car FEEX—RAE, P (gaing » losez ) PEFT Idirans; ¥ HBY
BF. ldirans, RAPRIEHI G ERE .,

(D EEFT 8 (talk: s switchs , gainy s lose) ) BR P RIBH &
C ik Trans, WiFFVREMEEZ GRS 1 RS, H$C
B ZEIE SR alk,  switchy) &R S Car, 1F Car B4
switch) BT 2Z GBS ERE . Trans ¥ ES$ (gain ,
lose VBB 4 ldtrans;, RN Z &3 1 B Trans: R
ldtrans, W&, B3I H B F N (gain ,lose ),

(8) FERT & (talk) s switchy , talks » switchy ) Tz S =2 41
B Cik Trans; I IR ENEBRZE P REH & HRE.
He CEitimERE (talks , switchs Y4838 4 Trans, , 78

ldtrans, & % gaini B LGB RN Trans, RE&; ¥ (talk,
switch B BT RIEHE C,E5F CT—RHFAUFEN Car
BB — A R AT

(D EEFT &' (talk ,switch, , gaing ,lose; ) F7m H B H &
ik Trans, BIF AR EWERZE R 2 RS, H$ C
BAd % FE BT ¥ (talky s switch) ) 15384 Car, %5 1F Car R4
switch, B 2 JEMBPA- K S oh E B, Trans ¥ (gaing,
lose VBB 5 Idtrans, » BB Trans, 3835 ldtrans, R7,
HItHE B FH (gaing, lose;)

QO)EEFR 81" (talky s switchs » talk: , switchy ) 3277 FF R 35
H AL Trans, BIF MR ENEEREZEPREF SHRE.
He C B ZEFWE (alk , switch) ) (&8 4 Trans , &N
Idtransy B & gain, ZiE G RN Trans: RE; ¥ (alk,
switch BB P REHE C, 5 F CT-RENTEY Car
HEREBH— RS,

F2lAMBaMEMNPIREET 8 NEE. talk,
switchy ,gain ,lose: s talks , switchs » gaing , lose; » 3o 1 XX &6

R .

F#1 B2 PEFRFRELS

B34 LES F& #
Trans (talk; , switch; , Trans, (talk; , switchy , % E B Car f¢ Trans; 4 % H 4 % # (talk; , switch; ) F1 (talk; ,
talk; gain; , lose; ), Car(talk , gain, , lose; ) , Car(talk , switchy ,gainy ,lose] )WY BB, XA EETUK &£, BEHREE
switch; ) switch; ) % 7 Trans; fn Car Z F 34781,
Trans (talk; , switch; , 8 (talky, switchy, gainy, % Bt C # Trans; 4 % H £ F K (ralky, switchy ) Fu (talky,
lose; gainy ,lose; ), C(talky , lose; ), & (talky, switchy,  switch) ,gain ,lose) IV H B, EANAEATUR 4., BEWE L L
switchy ) tatky , switchy ) &R CB4 Trans) R Car BT T B % .
‘ . L E B Idtrans; fo 81 & F H 4 F ¥ (gaing, losez ) fn (talk;,
idt: , | , C(ralk; , h; ), T . . N . N
gaim ity ooy 2> BMNZr & Cik Trans; fn Car Wi B £ 2 /& i 4 ldtrans, #0 Car 4,
Switehz e B \dtrans, % % 8K & Trans;.
Y BT Car #2 5y 251 H £ £ 4 (talk , switch; ) f (talky , switch; ,
ich S (talky, switchy, gainj, Car ( talky, switchy ), gaing,losep)yHEH, XMABETULRE, FERWRELZHREF
switcht lose; ), Car(talk; ,switch;)  ldtrans; (gaing ,lose; ) Cit Trans; fu Car B F B A Z &, Trans) # 4 Car £ 5| £ H b
2, @8 Trans; & ¥ K#E KA ldtrans; .
Transy (talk; , switchy , Transy (talks , switchs , Y EFF Car #o Trans; 4 5| & £ F % (talky, switchy ) fu (talky,
talky gaing , losez ) , Car(talky , gaing , loseg ) , Car(talk; , switchy , gaing ,losep ) W BB, XA EETUK £, EHEMREE
switchg ) switchy ) Br % 7% Trans, #o Car Z Bl #ATHEE,
C(talk; , switchy ), Tran 32" Ctalky , switchy , gainy, % EE B C #1 Transy 4 5l & £ F # (talk), switch; ) o (talk;,
losey (talky , switchs , gaing , losez), 8 (talky , switchy,  switchy ,gaing ,loses ) WHE B, XA FHET UL £, BHEHE LT
loses ) talk; , switchy ) Fr#& R Cik Transy f Car BT FBE A .
/ . i %% B ldtrans; o &' 4 Bl H 4 F ¥ (gaing , lose; ) #u (talky,
gainy lse)l ’ 1% 84l o ;' 1-82i0 7 Cik Trans, ## Car B F 8% R 2 &, # 40 ldtrans; fn Car 3, b
0se1 set f} ldtrans) % % Trans; .
Car( talk switchy ) s ' ‘éﬁ ﬁ f)i’ Car ﬂ"ﬂ 8{#}5‘] ﬁ Z * % (talkz > SWitchz )] 1’0 (talkl y switch1 »
. z 2 Car(talk, , switchy ), gaing losep) WAEH I, XA EETURE, REWREZRAR
switchy (talk; , switch; ,gaing ,

losez)

Idtrans; (gaing , lose; )

C it Trans; # Car B Bt £ 2 &, Trans; ik Car 82| £ 5136 1,
Bl W Trans, % 4 Kk i#E &R A Idtrans; ,

FERBIT o IERE T A URB RS0 | MIRE#E,
RO 2 AR E WA . Bl sh AR B iR iR

mo%]:

mo = C (talk; , switch, ), Trans, (talk, , switch: , gain; ,

lose, ) ,Car(talk, ,switch, ), ldtrans, (gainy ,lose;)
Z LR HZMER BN EAER R .
N=(y(C, 8,888, ldtrans;, Trans, , ldtrans, ,
Trans, » Car)) ({talk, s switch, , gain , lose, , talk; , switchs

gaing ,lose ) ymy = C(talks » switchy ) » Trans, (talk , switch, ,

gain sloser ) s Car(talk: s switch, ) , ldtrans; (gain, ,lose; ))

0580

3 BAWMEAESHHE

R T 4 B S EAT A 4%, 28R Petri P4 BT AR E
B o FFEREREFPEFHREILFHHFL. FHibst
F— B3 M, K BT AR R A TUR S, SRR Z [
BRI R R NI LR . X E RN B
R N BIFER

EXS BN=OG(T,m) R—BshM, WREE
t€ T ff MLe>M', FR M A M BRI, IR
BERFF 113120 st EBEE 0150050 0 FIFRIRFEF M,



M s s M Mt > Mi[te > My - Mee1 (6. > M » RUFR M
A MA[RE), M MAER— IR RIIEEIER RV,

EX6 WN=OY(Tm) A~ B3N, N ¥l s
EXH—AZTEHRT(N)=(R(my),E,P), K.

E={(M;,M;) IM; ,M; ER(mo), 3t € T:M;[t.>,M; }

P.E—->T,P(M;,M))=1, {{¥4 M; [fk>pMj o

F¥ R(mo) 3 RTINS E I RT(ND WIS : 4% P
(M, M) =t , UER 22 RIR(M:, M) EISEHR .

EXT MTEHIESABNRERS APERE—IT
ERRESBPHTE, WRRXF I REEFLETXR K
#£E5 A NESR B T & (subset) ,itfE ACB,

EX 8 WMRES ACB,FELE «€B, ALK + RB
TFEEAMNESE ARESBHAETE.

T4 RS N AN RS R .

"k 1 BIMMTTAMEEER
Stepl ¥ m #E25 RT(N)BIREE S 012N “H,

Step2  while FEIERRIT N “Fi"HI%5 5, Do
PR —APRE R FHG RLBA M
Step3  if A my B M #9F a1 B L FFFE— 5 R AIBR I M, Then ¥
M FRIFEMCR“IB” 38 B Step2,
Step4 if Vt€T: ~» Mt), B t€T,Bl: = 3 pShop(e) XX, #48 ¢
#b0SM, Then
M BARIESCA 7 & B Step2,
Steps for BMER M [t >, 89 € T, Bi#F 3 pSbnp (o) X X, {45
chbp&SM
5.1 38 Mt > Mg M, 2 M= (M\cpp) @ pp.
5.2 M mo Bl M BB M B EfE M, 8 ME METS,
Then #H M'— M'BIRAERTRZ 7 B EBEIRCH .
5.3 Z RT(NHB|A—“F78E M, A M Bl M'B— &A@,
FIEBIRARH t=c D p, BEE M B "IRIE, BB Step2.

T EMNZESHITRERY

7E Step3 P, IR MATIAR IR B S RTAR R M B4 1 g b
FHE—NEEAE M AR, B S 450688 M, MR8k s
BT, &AL,

& Stepd H, IRFEXHFIIRR M T AFERTIUARENZE
IE, MR ZARRAMC R AL AR T . HPHERBHE
A RERTEN T ENESFE - MEREHE, FHEN RN
HIREREEMEFEMLZERYTIRAMBTE.

£ Step5 L, X FTE M TRl RAM BT (A ETRLE
A R4 Stepd 8RBT E BB MR M. HH
BT MBI ERAR R me B M9 [ 3% L REFES — MR M
HEPhMEMMWETHE. HFEH M BERR @R
A, YBERE—ITETBENRR AN, YB),YBM
B E—MRRERHI AN, Y (B,w)); B LS| K HRE
iT.

EE1 HEE 1 BN EHEARY,

YEBA 3%k 1 5CHER012]89 Petri B Y AT SA M RO B B 26
0L, 4 o B9 5 SR BRANE , BT LUX A PTIR A R A PR AT

5131 X FHR Petri M, WHER M ,M; ER(mo ), M;
BN M; TEe Y BCSAERT(NSF, A M BIM, FE—&K
Ak,

#iE 1 ERTINF, N mo BN RBA—FA A
B%.

Bl THERAH—BIHREAHT.

N=0G{A,B,Y})) {AX) DAY, X(B)},A(A),A(B))

TEFHET A DAY, X(BYEiEN o, ATE/Z
BRNHREZEZETHANEREEAT. WhE®% 1q
IBE] N BrEm, il 3 B, CHT HEFoR % N B0
ISR T 3 ARG, AT 3 B RN, b 4.8 5 AR

B 3 MR TR
A}*&A(B)
1/A(A) t/AB)
T \1“2

B3 fl1 B ass

A(Y),A(B)A(B)

A(Y)A(B),A(B),Y(B,w) A)A(Y),A(B)B®B)

WA~ yyA®) WA e

AMAB), AMAMAEG), AMAMAB), ATAN),
A(B),Y(B,w) B(B),Y(B,w) B(B),YBY) A(Y),B(B),B(B)

) WAB)  ty w) WA

AMNAMAB) AMAMAMEB AMAMAB), ANY)AN)AY),
BB)Y(EW (BLBE).Y(Bw) BE)YBw  BEBYBEL.YBW zv)ac),

HAQY) t/A®Y)

A(Y)A(Y),A(Y),B(B),B(B),Y(B,w)
AY),A(Y),A(Y),B(B),B(B),Y(B,w)
A(Y).A(Y)A(Y),B(B),B(B), Y(B w)

A4 E3IBHTR T
A(A)A(Y),B(B)

:,/A?/ $/AQY)
A(Y),A(Y),B(B),A(B) A(A)A(Y),B(B).Y(B,w)

/Al N/‘A(B) t/ACY) /A(A)
A(Y),A(Y),A(B), AMAMAC  AA)AY),  AY)A(Y)A(B),

B(B),Y(B.¥) Y)B(B)B(B) B(B),Y(Bw B(B)Y®Bw)
t/A(Y \;/A(B) t/ACY)

tI/A(Y)/ t/A(B)
AMAMABLAMNAMANY),  AV),AY),

A,A(Y)AB), AYLAY)A(Y),
B(B),Y(B,w) B@®B).B(E)LYB.W) AY)B®B), B(gi)g,y((};),w)(m B(B),B(B),Y(B,w)

t/A(Y), B(B),Y(B,w) t/A(Y),
YBW) ‘t./A(Y
A(Y),A(Y),A(Y),B(B),B(B),Y(B,w A(Y),A(Y),A(Y),B(B),B(B),Y(B,w)
AY),A(Y),A(Y),B(B),B(B),Y(B,w)

BS B3EFR T2
m EEAA, AT 6 KA, HIHEMRE N A KNS
B RARTEMIE SRR A T X EFER R N B MIEH N,
BAEENERER N AMB, BETNEESRHSH, W
RBR T REFHFENTE .

4 BIHFEMAIGERSRERBAI AR

MEFE LRGP B FRHAREERRENT
. mEE 1 BREE 1 KEARINE 6 FiR.
talh/ \ose,

sw1tch gain,
my,

W swi!‘c}/ = lose,
m? \‘m .
IWIIK, i '
Wy, h, = / \iﬂk lswnch,
switch, ain,
41 .
SWi m:h SW“C:IZ/ gain,
in,
swnc]y {g,se] gain, \‘gal . m”. \

mg, m ain fose, & th{ I
m, 1w1tch o & sw1tch¥ \ \ mn Switc ose,

switch,
sthch

m
n
m,, m,,
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C(talks , switchy ) , Trans; (talk; , switch; , gain; » lose; ) , Car(talk; ,

o switchy ), ldtransg (gaing , losep)
oy Car(talk; , switch; ), Idtrans; (gaing, losep ), & (talky, switchs ,
gain; , 10561) s Ot (talk1 ,switchy , talky , switchy)
oy Car (talk, , switchy ), ldtrans, ( gaing, lose; ), Idtrans; (gain; ,
lose; ), & (talky , switchy , talkg , switchy)
e C(talky , switch; ), Car(talk; , switchy ), 8; (talky, switch; , gaing ,
lose;)s Trans; (talkz , switchy , gaing , loses )
Car(talky , switchy ), ldtrans; (gain, , lose; ), C(talk, switch; ),
sl Trans; (talky , switchg , gaing , loses )
e Car(talk ,switchy ), & (talky , switchy , gain; , lose; ), &' (talk; ,
switchy »gaing , losep ), 81 '(talky , switchy , talk; » switch; )
Car(talky , switchy ), ldtrans; (gaing , lose; ), 8 ' (talk; , switch, ,
o gainy ,losey ), 8 (talky , switchy , talk; , switch; )
Car (talk; , switch) ), ldtrans; ( gain), lose; ), Idtrans, (gainy,
o1 loses ), 8 '(talky , switchy , talk, , switch; )
Car(talky ,switchy ), C(talky , switchy ), 8 (talk , switch; , gain ,
msz losez) » Trans; (talk; ,switchy , gaing , losey )
ey Car(talky , switchy ), 82’ (talk; , switch, , gaing , lose; ), 8; (talks ,

switchy , gain) , lose; ), &; (talk; , switchy , talky , switchz )

RYEE 6 7751, B30 AR IEE R R A AR B A B
5,

BRIE BIMETE Petri MAER BRI T 3h#E, 3
8 THBABMREBEN . BIHMBFET Petri L
I U R BRES AR AL 55 5, B TR R i 3h 3t
BARG, AIUHH T B M ARG EE B, A5 3 MK
BB T EARK IR T . RITRRHETHIHNM
FRYE T AR AR B ) & R S S MR .
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