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Abstract Solving dynamic complex problem is difficult in the theory and applied research of artificial
intelligence and complex adaptive systems. Idea from histology is that the auto-run unit in self-adaptive
system is abstracted to be Agent, the complex adaptive system is considered as a multi-Agent tissue.
The behavior of complex dynamic systems in time and space is described. The adaptive mechanisms
and structure model of solving multi-Agent dynamic cooperative tasks based on sequential active logic
are proposed. The production process and realization of BDI belief, desire, intention of solving task are
analyzed. The semantic rules and action rules of cooperative deduction is builded. The selection algorithm
of cooperative groups is given. From the mind change of task solving Agent, the paper describes the six
stages to realize the solving model of dynamic cooperative tasks. The six stages are dynamic allocation of
tasks, collaboration will produce, generate collaborative groups, common planning making, collaborative
groups action and evaluation of results. Experiments and simulation on MAGE and other platforms prove

the feasibility and effectiveness of our proposed approaches.

Keywords complex self-adaptive system; dynamic cooperation; task solving; MAS; sequential logic
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HHET, BAWZEERME Agent RYE (multi-Agent system, MAS) SRHEMMEES KRS, Ba
TPt — T ey P R BT [ SE B PR BRI AL, 4, Hewitt 7RSI M LB BERITF UG R RS
(open information system, OIS) # XHfH5H, TEMECHAHETREL OIS W ZAMIFR RGBIERFE
Al 1. Werner!?) 7 47 S B Rl AR fFAIAE 25 58— BEI8; Bond ™) SE AR TR ST A B Rl B RE 122
U SARAL Brazier!! $2 % A GTERAERBRIL £ TR RS Wooldridge I Jennings®) 2T+ Jen-
nings & H T ARXT I RIMES: — AR 245 T B2 AR AR [ R A 2R — ML Sandholm )
RHIFEI T — I THbR AT A MAS SR MPMEHML. Rosenschein!™ $H T — A PAUS &
% Agent RGUMETEZLBL. i ¥ 2564058 Agent RETIH VSK-AF 3B 1) IR Agent BABIRES
WP R ERE, ML T 2 TRESIRI B et P AR R 2 Agent REMIA, FFFIA “BEJ1”. “BUI” A1 “B2AL
RSB RS Agent FSIIEREPEREE. FALES 10 PIRT —FG 1R STE5IAFH Agent [FIDER, BEOL
TET AW G2 TR MAS ShEHERR.

SCHk (1] B RIHSFR R R SRR L 12 FIME 5B R AE 4508 3 1) G5 Ao, M T — A7)
SR B R ERY . AR S B ARG, BT RGN, L. ESCRERAUN. RS Lk, AE
FIBEAA Agent Z MIHIERSC R MRUFHESE. (HE, XFMEFBERGFE s —— BREAA
FIEH (DURERTHIER), DAHONZERIAL 1Y H R eI TR e A RETE A PR I ] N 45 . 7EIA
(LS5 B HRAELE 1, FTLL A BB i i U — I ERE R A [, (AR5 TT LIHIE, (X ke &E75
5 BB RGBSR, TOET R RS ER. STk [15] #FXhxX A, E3Cmk [11] #yFEah Lay
T T 5EE, I TR B AT SE R PRI E R, R T IR SR R R TR e, TR ST
& BRIk T HA RS BRI, TR BRI RE SR T HE A HEE AR SS, TEfR RS A
IEER T RA —EI R, OB BEE T ISy B S A

W TR RS TR 2 B AL 55 0 SRR TR ZBRIE S AR BRRIERE S R AER, U
HRBNEE RN 1B, EE5 KA R T IR 2R MRS R, T AT shas o
SRR, SRS KRS Z AL AL R BRI, A SCHR NP5 3hiB R R R4
HI B SRS B S MBS R 2. IR SRR . B2 SRR BER B BT I R, 72
PRRIRISE T A5 R ], S ARG T e AL B 2 . BRI, TER - B iimh P57 2ottt
P BRI T RE ] 3L LA B RGBT, Agent ATAT N ARSI, A SCEZEX 5 Tt P24
BDI 2 Agent RGEHRIA L SARSCHERALIN AT AN B ST 3R

2 ETHFiEshZ B ES KR
2.1 TL ZRZ:1ER

ST G shZE 1) f3hAUME MAS fi#kR TL R4, B R RS 1018 7 h8:4 . 3785, Agents
5. R Agents W E 4.

EMX 1 R —NICH Env =< E, S, W, Visy, Visa, - -+, Visy, accey, acces, - - -, accey, Arbitrage, 74, €,
50 > HH, E = {eo,e1,---} ZINFIHEE; S = {s0,51,---} & Agents 35 W = {w, wo,-- -} BEFHE
F; Visg « E — 28 & Agent; WINRHERRETREL acce; © S — 28 J& Agent; 1 Agents FRERIR
SR> EEG Arbitrage : Message x AS — Message ZMEREL, Vg oot s i oRms T
W5 7, 0 E xS x Act(Arbitrage(msg)) — 25%9 BEEGIRIRSHEBEEL, HFH msg € Message, Act :
Message — Actions™ TR MBIEELLIRESTE BB Agent BIFTH, Actions™ & n 4~ Actions B+
JLER; Act(Aribitrage(msg)) Fm NG E K S/ E R BRRZS TH B RN &1 Agent 14728, Frt Actions
EATHER, eo : e0 € E BINRIFERILIIRE, so : 50 € S & Agents FREHIHHIRES.

EMX 2 AN N =< Ags, Isu, 0, Vo, Ans, Time, Thread, Protocol >. H:H, Ags C {Ag1, Aga, - - -,
Agn}; Agi K Agent;; Tsu = {issue} 2T issue Bar; O Ky HBWTENE, 2&— DRI, V, il O dreiyE
B A RORER G Ans =V, x Message, 3 Agent TEARBUHHRHER IV, T Hh e a0 EA
G HEEERESHEEEGHE FILE. KX TheEa8BESS Va = Vo U{ACCEPT, REJECT,
QUIT}, ACCEPT, REJECT Ml QUIT 533 . 4T usCHiR v, IfEiefRESHEE
 Message; Agent SIS TEM AR H Message MRBITEA A ZEmEXF B CAT R EE I, HHEAE)E
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R B R GHA Agent; Time = {time}, timeh, times, - - -, timel, }; Thread = {Thread;jn }, Thread;j, Fm
Agi 5 Agi ZIIERTR issue WIHRTRLRER. — MR RSR (B ACCEPT, QUIT, REJECT ZREH#H
PRI AR EFA MR M R) EIRE R Agent #Y—IK PR 58 AL

Thread;jn = (On(isu,, (ans(s1, hi,timer)ans(sa, ha, times) - - -))),
HA si, hy € {i,7}, timex, € Time, ans(sg, hi, timey) € Ans, 24 k = 1(mod2), N sp =i Al hy = 5, FN,
sk =g M hy, = i, EWRIROT E& FIRB e BUBEM 28 F51;

Protocol: F§ KQML!" 72 X #ihrgthiL.

EM 3 TL 24 I08H S =< Actions, NS, AS, Env, Agents, N, PoS,SR, T >, HH, Actions JZ3))
YE&; NS ZWRRIEE: AS RIMEREE; Env Z3EE Agents = {Ag1, Aga, -+, Agm} 72 Agents &;
N BWREERE PoS € Z RRGEME; SR RRFWFLSHN; T ABFEHE. TL REN2RRESES
G ={eo,e1, -} 52 ExSx Ly x---x L, WF&EF. G TN RELLWIESHA TN REK, idh S.

EX 4 G EH—1FF) eo,e1, - (BRHEZER) /ARG S =< Actions, NS, AS, Env, Agents, N, PoS,
SR, T > W—IKiE1T.

OWILHIRTS
g0 = (e, 80,71 (19, see1 (Visi(eo)), feeli(accei(eq))), - -+, Tn (12, seen(Visn(en)), feel,(accen(eo)));
QX FTAI u, IR
eu = (€u, Susluty s lun), H eut1 = (€ut1, Sut1s lnutl),
AR 4,
(ut1sSut1) € Tg(€usbus Quk1s**  Quki)s

B
livt1 = Ti(lui, see;(Vis;i(e)), feel;(accei(ty))),

Hr auri = Select A— Py(lu;, Ability;, Power;), 'E-5 At Agent YEFEMFT A AR REZ @ R e i Agi
PUT aui-

M 5 BE—NTL &4 S =< Actions, NS, AS, Env, Agents, N, PoS,SR,T >, I ¢ ¢ G, 24 H
XY e HITE S Wzt WFR G € G R S FPAENTIA2RREE.

BRBIREA TR BRIETEPUTIT AR Agents S, HEPTE Agents MESH TR FEHY; FRHEH
BEEt Ry RRIRAS L RESAIAU IR F:— A3 E, iXAE, BUAT R BLLA T =Fiii.

1) F28 Agents I PATEMISIVERRE AN SBCE M 2 WA, 53T —H 2 XEH LR
5. JEBEE.

2) IEBEFER Agents, ATRSNWERA MENH 2 SE, PATEIE. S308K (1] FRUTaEARIESIE
B, SERGE SR RERE B AR LA BRI A, BRI R A

3) Agents Fri B EA NI TERG, ORI 4 R 3 G0 ORI, T—IZEHWE
WG, IEBEIE. ORI, HaiMtheEdiTaiE, HERE R EHE. OWMRTEIEFE T, Agents 7E F—
H 2 B BT I

THEFIA Agent BETIRIET Lo Fm MAS By TL REWFEERE. EF Lro BT 18
RRENACFE R4 2 VSK-AF #3HET Lvsk-ar!, BREBRIEL Agent RAFMEUIMSE, HH
AR ARG AT Agent A5 HI BRI AIE M E B RBRAI B AE B, EATHR/R Agent TERS T AIEME
TGy, WIRFEIAE. R ENE. PUTIHER R Lrn, BEFRRFETHF B Agent $H
TEFWIE Eou(Agi,a,w). BBS1 Capability(Agi, a). ¥I1 Right(Agi,a), VLK Agent Z[AIFEFRAH|#AX
NR — Entitle(Agj, Agi,a). Agent Z[BIFAUNEH ., FIZF Agent PUTINE a WALT] Deprive(Ag:, Ag;, a),
VEMESE Select(Ag;, a,w), THRETILFE Negotiation(Agys, a, w), TEPITAES TN E A W5E Collision(a, w).

TS Lro MESAKPEIN S MRFET O (Rokig), O CBeF), o (T—RE), € iF%EH), U
(E=).

EX 6 HREFETARE oo, IWFAMFETALE I, Lo MESAK ¢ XN
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@ True, False € p, 0o C p;
QF ¢1,92 € 0, W —p1 € v, 01 Ap2 € 0, Op1 € ¢, $91 € 0, 0p1 € 9,091 € p, Ups €
OfrpcpHrell,LNl[r]€p,< 7> p€op.
HH, [l BAPATHILERIBIE—EM © 4 True; < 7w > o RARPUTHLEBISIERTRER © 24 True.
2.2 ERIEEKEE BDI Agent 45§

v -

NETER FIE shZ iy Al b, BTSSR ﬁ{ 255507 %
BDI Agent.

1 AT HAES R Agent WIL5H. © i L i
SRR A . TS RIGT . ETER L. o ] BENLCTE U S e
FETE S R A TR S A B S U 7S AN TR A 1 !
ﬁf%éﬂﬁkiﬁﬁﬂ’]ﬁ-ﬁﬂ/ﬁ}ﬂjﬂ ’ SHARJE H PATEE VAL \7

(R4 AP A4 (R TR (AP HISE l

B RSNERIREE) WA, A AT AT I Bt R B
T I B R OC R AT RIS AT AT A HET.

& RITET: PAT RIS SR, SEBUL S5 R AR

PATHIRITAL: XHPATE RSB B AR —Beid A ill, 2o 5, WS S T42R, A0, AR5 R
FERIMEL T 55 AT AR SR TR A%, HEIPS 5T HARA — B 2528

BRI XMESS SRR RSB I TR TR, LT 2T
2.2.1 f£EZ5%h

EFEMrEEEE. BERERWEREE. Ak E, T et b SUMEES Rt B riEs
58S FEPEIEER b, RERASER A, R s AR 1022

1) BhSPMERES KT HITES

T ESUMEES KRG S, 5 KB ELBRRES. —MESmE T MTHTIEN.

EX 7 XTEF TS, ENSRITERIUFRA—DES b, h = {a1, 02, -+, an},Va; € b, WFF i K
&3 h l—AEtE, AE—E3h b E TSR FSI4L.

TR —MENME, B AdE T NERS], X5 B —E KT, SRR TR
TR EAE, DA 58 s ME 55 1R A

XTAEEES) (1 < i < n) WATLAO AE TFES), AT, WARHY—DEA (57) &30 FHE
X Yoy € h, WATLLMERE TF RSP, BT, WFRHA—DEA (FF) Stk

2) I

Agent (IfFEIRTE Agent (BFRXETHE) MER, S XWE EFUBMIX G (BH &) #AHRR
FfEE. FTH RS KBRS, B ESAMUEIER TN A FrIANR, T EEEAEXMEFHIAR,
XFNIRFRBUATE AT RESEBUAE 55 5K 8% B in e e I e 1 3h 4. RO G 708

1) XS T @ rATHEIATOHT, i RBEZES, WEIEET Agent o BHES RFIBINZZE HAR gpre-

ii) Analyse(T) — charactery \ Observe(E) — knowledgep.

1 ETERMIVESKE Agent £

iit) C_Analyse(characterr, knowledgeg) — Hp.

EMX 8 XMTENESG Hy = {h1,ha, -+, by}, IV € Hy(1 <i < n) &H Agent Guess(hi, gpre), WFR
GRS H, N4 Agent RIfE G belief. Guess(hi, gpre) T8 Agent H—FLLERRE, Bl Agent HENE
W TEZ) by FTRESEILIE HAR gpre-

T 3vhs € Hy(1 < i < n) A—EREBLIHUE BAR gpre, TTREANRESLIIE HIR gpre, WATHESZIGE
— R T A BEBAS LI SE L.

3) BB

R R LG SRS, X TSRS R S, BRI YR 5 A FTRESE B &
Bl 5y, FITEEREA TR TB IR, Biad i

i) Modify(knowledge g, knowledgeg) — knowledgeg,, .

ii) Filter(Belief, knowledgeg,) — H,,.
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EX 9 X TESES H), = {h),hy, -, by}, 3V, € Hy(1 < i <n), #A Agent Believe(hy, gpre), WFK
GBS H, HiZ Agent WEEES Desire. [A#, Belicve(hi, gpre) T8 Agent AGETE S BIFAEE @I E
3 hi RERESLILTE HAR gpre.

MTHBEHEEG TR 3Vh) € H) (1 <i <n), —@& ST HIEE T RS LT E IR gpre BITES), 1H
EEEPME SN Z [H P B _LAH BF JE 1.

4) BEVER

HEENETT M EE. 7 SUMEES KT, WSS PR B E ST R S SIS S
. [Et, Agent BT AIREAS T AT RNE 48, BUMAL 1 BAnds. HEMIE B f24:

i) Analyse(a) — character,. MAEEPETEE a #1704 Analyse(a), TEPITIRBRFIESE S character, .

ii) Filter*(desire, character,) — Hy. WRIFPATIRIIFHE characterq, X IEEEG desire FHATINIE
filter*(desire, character,), R BB G ZEFPATERITHIEM RS H), H; TR ATRTFEZ MED),
AT RE A TEME— R TE 3.

EX 10 MTEIES Hy = {hy1, by, -+, by}, 3y, € Hy(1 < i < n), #H Agent Confirm(hi, gpre),
WIFRIESHEG Hy HiK Agent BJHEA desire. Confirm(hi, gpre) Fm Agent BAfEEETED) hi —EREB L
HBEHIR gpre-

X FHBEEES TN Ivh] € H) (1 < i <n), —@RTEYHIE N IZESPU TR SIE3).
2.2.2 EEHIT

7 Agent FIEBEIBEIES F, £ MEBESRICLIEAER, NS MEVRREG, T HRA TREE
MENBEE Z ARIFAETIE. AT REBARIE Agent ITFSEITUE HFF gpre, BEATN R EH G HRITEIHE
I T 5T o ZEL A R PR B 5 3 7 41, XA & B Agent #9E TR po. X TFHE—MEZ) VR, €
Hy(1 <4 <n) @EHMAWFE, OB TRBES 6. W\ TESIMPITIr 26T R, 15300 p 2
TARSEIDLBITRR | HIFMTRA T R iEsh 4.

EX 11 X TERFESIFESHEITIh R

Praction = {Bp1: Bp2: -+ Bon | YBpis Bpj» I0pi | Bpj V Bpi T Bpjs 1 < 1,5 < n}y
Hr, Ba, = (< tpho tpi >, h05), Bay = (< tpis tpy >, hivs), VRS b € Hy(1 < 4,5 < n).

AT RIS, AR5 K% Agent SRR E AT RIBT. B 55 KE Agent FFALHIAEE S
B, D% fir ] 8947 3 H XU REAE SE BTN AR gpre. (HIZ, 4 T EHFARIEAE S HUTHERRITA 2B, X4
TR RS TE SR P T RAR 8 2B H AR PRAG 25 (BAT RHEN), JEAARA R A TR SRAIE T 3R
FINRASEEE. F—7T, T H RS RIS R MES, RS EREaT AL AR, X EERAL
HRl Rtk A5 k.

EX 12 FHHEN R = {(g, (1), Cp, (1) | i € (1,2,---,n)}, Koot gp, HATAHTHRIF 3; B9 BAARSLBLH 7,
cp, AFERLHIPEAESRAF, g6, (1) 5 Cp, (t) A RIFR ENHER T T ZEAL.

B BRI TESIMENA T i SMESS K Agent [EFNTHRIFAI TSR veri fy(Bi,ri). % Tverify(Bi,ri) =
true, WISEHEAAM LB EIR, HaE3HRIGRSEPAT. A Tverify(Bi,mi) = false, IR A FRASIES)
adjust(B;,ri) — 0 PHEBMRASIES) 6. BT AMYER, AEATREEm BRI, X EAMIEA
i, BATHEF LA 4.

2.2.3 LERIFE

%KM Agent PUTIHESIITRI, BEUES KRR, FAMRET, &3 P < 5T E
W Gpre AH—20H), BIAESRBZER Sr WREH BESEEEBUIET gpre. HE, BHTHEFSRBHERER
DA, B RFLFREEERE AT EE, FIFEEX PR 45 R 7T 7S, i BB PR T LAk
HRSEE R SWEA R I Z TR 2. Z5 R IR X RIS M 45 R T — B SS accord(St, gpre). &
2accord(St, gpre) = true, WIZZERFFETHAEIR gpre; BNANFFE, IAMES KA FE R MEOHT R K i
FEFFLR.



1310 Ao TRMERS TR % 328

3 ZHEMMEESE KR
3.1 #E B4R

ALK Agent P24 THMERIEZ G (BRATFREAYMERES), Wb @A 2524, i
Agent K HMEZEIERED require(a’, Will(a, gpre)), FoF o' F73 Agent BH TR AR E R Agent B
FEoR R Agent. MK Agent WEIBEWPMEE KIS, R4 B BB accept(Will(a, gpre)) (BEZIE
K). reject(Will(a, gpre)) (FHAETHR) BRI —FHA R 9 SR

2R TER B SRAE Agent UKEIR B FEH M Agent AFESZFRVE (BRATHRXFl Agent HHEZH) )5, B
WRLE G A BRI BT gpre FRAEZE.

B2 HWEIREEN gpre 5, TAT—BHRAE Tconsistency(ga, g,). A true, ML —F 1 HIEASTHR
HAr—3 (BPILME AR, 128 geommon). BXHMAREE LB ZIMER agree(Will(a, gpre)), BIIGET =2
HIEMER A ISE. MR, RIS IMEE S RSB, FEAEZ KM Agent, AIREFEE —MERFHHZR
HZ MR IR E FE ) HAL Agent & HUMETFER KB Z=AE 0.

3.2 % Agent BEANEREZL

EX 13 (L5 Agent IEEFILHAITAFTER: < Bi, P}, S,,Co, G >2°7201 e B; LR FH A/
Agent &4, P M\ B; FEENAES Agent 825, S, J2 N B TEBRIFFHE & G NIES Agent 7
Agent,

Co HhE Agent, T G NI AFRHEA RS 2728 [ ST —2cHfE (primitives)29-30);

Request(C,, So, G, [date]): Fmm Co, BEK S, MAESHA, —ETEMES G PUT. [date] ZFTIETN,
FHRWSHEEY C, 4 S, HEHIRRHIIA]. AR b T B T IR R e B B EmmMA R e S4

Reject(S,,C,, G): iR S, 14 C, BIHHFIEK:

Wait_notice(S,, Co, G): 3R S, BH C, IEFEIERGSE G WHFET;

Accept(S,, Co, G): S, AN C, ERES SWRILSHITIT;

Accept_af firm(Co, So, G): Co BN So ERMIIMMMES T, & 5HRIESHIIT;

Add_P(S,, Pj): S, BIIAZ] P; v, AR5 BEA N — DAL

Quit_request(S,, Co, G): S, ] C, K HiB HAT4FEHIER;

Quit_accept(C,, S,, G): C, #eZ S, IBHMIIEK;

Callback(Co, S, G): Co BINAMELL S, HITAE455 B P IE 45 R 5ARTS

k1 BAREmL

WAVIRER: HP Agent 8£5 B, FHRIIES G HIHIGH &1,

ARG R ERMIES Agent B£5 P

Step 1 MRAF B, FEFKEEH 7 Agent a; REIMALSEESS, MI%% Step 15;

Step 2 a; K—MEFWHRMFIITIE RS R Agent Co;

Step 3 Add_P(a;, P;);

Step 4 C, #R#% FSIB )\ B; i — MR A HEEL AP Agent /E2H So;

Step 5 UIRILAZGEN S,, IFH P ARETHAES, MES A AT, % Step 16;

Step 6 Request(C,,S,, G, [date]); C, 0] S, & HHHFHETER;

Step 7 Wait_notice(S,,Co, G); TE45 RIS EINEANRE SN, C, BIIER NIz T— P ERe R & ;

Step 8 MR RHIBTEML Request(C,, S,, G, [date]) H date BIFRH], Mk H Reject(S,,C,,G), ¥
Step 4;

Step 9 UWRBANENHE B Wait_notice(S,, Co, G), NEE Step 6;

Step 10 HRFENNEE Accept(S,, Co, G), MK Accept_af firm(C,, So, G), Add_P(S,, P;);

Step 11 IR G IARBEH P; 588, WIFE Step 4;

Step 12 C, MRIFEFHHEILESHE T TR R EES B FES S Py

Step 13 &{E55 Agent HAPUTHIHI FAES:

Step 14 MIFAIES Agent BUT Quit-request(So, Co. G) 3 FLAMERA AT TAE 5 EEARHSEHE, W C,
IR, 2 Quit_accept(Cy, Sy G). WA Callback(C. S, C) EUCHAESIRES (45 TAES I R) Bl
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#] Step 4, A MIAVEFH AL,
Step 15 C, NEMEE Agent FRAGHITHIZ R LG BB AR B ZE R,
Step 16 HAE4ER.

4 {FERERSH

AT XA SCHAR S M E B AR A TR R SRE, FATE MAGE & E##47 T FE 3%, MAGE -
& B LA E BB e (5 B AT A SE I T & W — P A BRI AT & . SRR TERE, AT
T —FRPN TEZRE ] SRR A RGN, MAGE &AL TH Agent AEH A, U
Agent SHFEARIF{FHIE, TR R . Sac A ae KRN R 4¢.

MERIBFTFREE R 4 GRS, Processor Intel Pentium D CPU 3.00GHz; RAM 2GB total; OS
GNU/Linux (kernel release 2.6); Compiler Java 2 Standard Edition v.1.6 with 1024MB Java VM memory;
MAS MAGE.

B BAMEE T —HAK, Wi o =<m m > (- <Ci(x)? > (Co Cs)(x)). HRMILEAR ¢ 1
AR, BT RN A6 T o A T R, AR A BRSL A 6 RISy HE HARERRIEC LIS A R E
x5y, TRIEARG TR 6 MEE RS

B 2 SRR BH MR R.

AT TE— DB RIS TIPS RAHERVERE, BATESL T —DAE, ZA RS 47 MR, 50 4
fat, 17 NETFEIME, 22362 A, 216659 D=J04. FA1MEH MAGE tH5L7E AR L — s W R
(I8, ) 0: A5 PEMIS (subsumption), MEE TG MBI (concept satisfiability), M4 & FIHT (instance
checking). B/ESEiHHHRHEREERE, WA 3 Bk,

4GP 45

6 3G WL o 4T
. —a 2B WAL ® g
= —— 1R =
E 4 = 3r a8 —a
= [ = /
£ ‘ H 251 /
5 s/
i < sl
T, = 15 AR AL
= |/ &1 SE WU
w , 05l —a— 2 AL

0 | | | | | | | | | | | S —— 1AL 25

0 2 4 6 8 10 0 2 4 6 8 10
B RS
B 2 TLMAS th{FHIEInEEE 3 TLMAS tEHIEInEEE

T] AR SFERG 525 A e — N I S A T IR . TES — AT, R AETE 6 DAL T
HIFEREIAE S, RIICHEE TR Agent £ H RGN, IR LA RTRE— BN, WAESE IR, 4fEH 4 Bl
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