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AR RN RN b B BT RS

B R W R EEX”
(PEBBRFAEYER S 230020

W E OHAAMETHEANRT ROERO_ERET HTE, TRBFET —LRMNSH R
# AR F MR (SG) L5z (pattern) 697 . A # 5 F 69 T AL, SG LT A A 3% . Ak 8, A
BB REFEMHXNGHE, SRAUEAUR, SBRZALRYT REF L LB OH XL E
HECENBNLERER, TXRE L EHFE"GROT M 69 B AT F A B DO ) 3R 4k
D Q=37 Ao P~ )

XA MREMBRE AUERTH HE

1 531 5§

S, ERFRE RIZW—RIUAES, I 20 FRZR THRKRE RE, FIBE, BF—
E, AT EBAEEUEREN - ERS . BRFATEZEYHE A LA I A f#d, X
LR ZA. BFEZMYBAERNBE BESE, FEAER MR, nEARHRT, B
AEB RN EBAEH, WEEFERSERER, ERHTOENERERE, TRD T EWT
HERERNYE XL BMFHFTANERNER T 2 EXE. BRLEEAMRITERRT 2
o 5k 3 —E ALk (CO) ML B AL B AR R S AT AR . (HX T 27 450 L&
BARIT R, BBEE (pattern) BT S B MBI 5T, 24 H o CRIR T

TR AR RN B HRIT NPT EFRC Z 2 MRS 2 EN. 575 B 2"
MEAEIERS, CRUB AP E, BEmR. BIER. R U R MBS, XER
P 9 T A% AT P R RE 7 B A SR

u

6— = f(u, v)+D Vu €))
t
% =g(u, v)+D Vo 2)

Horh, w0 4B SR R W A5 DRI D, HENTMT ARG [, v) g (u, v) R
TREERROSAEHFE ERHET, fu, o) WERMBR, B fu, v)=0, 2 N, i g (4, v)
MEM AR R, BA fu, o) NERBARTT — A, RAR— M THRENBER S, &
KR S, v)=u(l~w)u=~u,©), g, v)=u—v, HH u,©)=@+b)/a, I (1) 153

* BEXRERMFESHTA.
*OERBCR AL
WO 9. 1998—-03—06; fEEHH: 1998 10— 06.
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FRAEAE (R Y80 I | iR RERE A THEOBREFR S 0, 0); YHH M u i
INF u, ) B, EHE S RRE A EE; {2 '
w>u, o) i, BB R B AL, u HELH— ’

KR, ERTUEE, SEEM afd, b e, )
B NERAE T TR TR EE : b BN, HEE . mear
B u FEEAR SR 2 S8 5 — B R,
BEFASEAHERTROE, FEKKS

) o 3 7 AR (1) $EAT FUR A, 7T A4S 3 45

B 25 745 B 45, B 95 TR SRR PR UK. Bk o

Wk, AT BT MR TE T BZY K R . CO AL B ALE™, NO A L ALY 0 % (R R o [ A 25
B EFFH.

EAERMBIF R W, B BT B (LB g T 4R 2 (0 30 1 S 4 A, T EL A SR LA A oA
EEBEMEN, —FH, MBS R TS K ISAR 8 & a5 R — 2T R4 , 1 BZ
52 Rz A AE RS | “TRER” _E— 2 TR 75 RE M A 01 BB, 7T A S T U SR 65 1 B 1, 5
—HFTE, AR AT S B S5 K A 7R, T LA S SRR A AT LR L 4 — B T U
8 30 Mo e T A, O T OB 2 AR P B L ) SR o T B R U, M — 25 M B A R
B, o B4 10 5 K , JEC 885 3 o B PO AR BRI T - 24 kI 2 BE 3 B — 2 1 1 SR
FEBIY A P44, AT A REN: ST ENRRAE RS M L%,
AT AR, K R RN EE LA B e T A R, RIS T — %8
Ve IEER : BRE SR (SG) _E MBS B B80T 2, DAART 40 TF 45 # b B0 B IR 4 44 itk 4
W, EHERE,

2 &5 X

W B IE TR 4 R 9 B, IR &5 Rl — 3 BRI T MIIRBRIE T R R R A,
WA E 55 ERE T SG.SG BAA B AR EH. B4 D ~log8/log3. Bl 2 45t T —
MEAEZHERKRZERFH 4 B SG, inR it
AN/ IETT o BT — A& L BRAT
KA B — T2 M %, Bt T BRR S B/ 8
81 <81 J#k, K& &AM AR T ok, R
%1 Barkley 2 fft i) t R H 1Y, 7E SG L 3¢
JrRR (1) BT T BUER M, HES BN =
KB S A B/NAE A — 2§, B RAR &
. RESRAME, XF L XM ERE
MR By B BRI R R E A H E A, [RE
S TR R B 055 4R TS F A AL A RT e
BLOEEF/SAEN SN EFREUE
M ABBR T ERF RS REEFE—SMiFEXE, XEHMSEHE I ERAE-EHRE
TGE R (NE 2 Brasy SG) , xFX " LT B 25048 R BR R 8 B AT/, B R

B 1 AR RIS R
Fig. 1 Local dynamics of excitable media

M2 24 4 BRI
Fig. 2 Sierpinski Gasket embedded in

2 —dimensional Euclidean space
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MEEE R T, SG LR EATEE /M T 4 B S8 B A5 w1, B I T2 B LA $RAE 44
AR FHELE D, KL, IRGEIpESTHER AN SRS,
B3, BAGH T SG ELFF AR PR i, BRI M B R, WUFE, REQTE

(@) Turbulence (b=0.005) (b) Spiral Waves (b=0.015) (c) Braid—like wave (b=0.05)

H3 SG LB KPR (a=0.8, ¢=1/300, D,=02)
Fig. 3 Typical patterns observed in Sinpinski Gasket

KR BB HFEHE, BHAHRENEE. ST/ b E, TEARERK, EiTEE5EE
KORBPER, B& B SURIREG BT AR LB A E 2R RN B LS, 7T L
BR, XFEAEERVEBREENHEERANERFERE —FELNRE, BUTHRAMNEH
(B 3a).BE b IR, BABERMEBIIEN SEN, BRI HREENSEHSRI—E,
M TE B 31 33 3, 3X 26 35 5 B TR = — AN B E M IR e L, B T8 A O 4T L 7E B [ 1Y f 38
(B 3b) , A EKE b, DB ER ET BB R, T I 4R ERE RN, X B ERALE
P K BB, XA BRET LT R EBA M AT SR IE, T B T LT R A E MR K
HI (B 3c); TEHRMEE R, XFEREA B TTHAE MR,

Y b LT IE BB BE AR S 8UE Z [l AT, AR IAEAE — Fh A 851 J8 3 35 & w4
RE ., EERERITRARG G —BE G, 2R ENRBRLS#H AR S — BRIk, B
B R E MR B AR LR (RS, A E KM TR S 5T, EEF—K
BHENEAEAENSHT, ERXHHEAERAIES2ERANAN. B4R T b=0.02
AT SR R =4 A R E MR E R 0 S 5, B 4b P A T u ARG A A A LT
M & DB/, XY AMEIRAFTREAHN, O EREN, EETETRK
WEZE, RRERIBEREEW, £E2H P RIBHRHERS. B 4c#HBRT b=00124 if u
W B (B ) AR RAT R, ATLOVE R B R BRI A KA.

H-PHRERINEN, LA BAMEAZE - SHER TN A TIHHAX—
A, RNEE SHAELTR—NSHMET (b=0.02), FRAMHH SG LI ROBEE. £ 3 B i
SG L, MAHEARABLHIA, FITRABBHERECLEFRREMEEN FEEAE B
5a). HIL, B4R 4 B SG LR B/ FE IR BERL IR HLIN B 2= 5 M 9 T2 R, 1B S BRI AR Y B8 1R
HIMERAAE ERAE N IERX L RTIR/D GG, BB R T HRF K I M 2.
XAE N Bk, B EREASEE-MHEHEFOR. NESFERLEFEZ, MESGH
B FRAR, R LT R SR Ok B 7% R B B IR HE B I V. R L, ZE A 4R R B JE A
i i FE AR R IR BR A 1) S T 45 b 32 30 A S 4 b ok Fp 4 8B PE R B2 3% SR IR T 43 7B 45 g et
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(a) The collision process

500 1200

800

400

0 1 . 1 N 1 N 0 L 1 L L . 1
a 4000 ROON 12000 1a00n 0 2000 4000 6000

t t
(b) The variation of u with time for (a), b=0.02 () The variation of u with time for b=0.0124
B4 kbt i8R LR E R B R iE

Fig. 4 Excitation of pulse wave and its collision with the braid —like wave

@ (b) © @

A5 SG KB BB EIE REE I (b=0.02)

Fig. 5 Influence of the stages of SG on pattern formation

P RER IR, B E T 3L 4B {5 S 8 158 0 BE P A TE .
3 3 it

FRICH A H R AT A A T BT R Y BT, NERMAEYIR T —RK 6 EH
AR BREHREBE (SG) LA B MTE R R BT MR, RITEA, RESBERF
FEEF VS A AT R BB, BT RT DB SR 2 B9 B =0 PR 450 BB BRI, R D E W, B
BT IR R LR R KA, & BB PR B, AT SR BE B A i 0 55 T F TR I 4 0 B AR
MEZIMABENNH. —MABOARE, SEHNSH O WS EHERN, RITWE —F
“EEFIEE T B AT B R R ORI R K v U S R K AR B S B K, T AR AR BT A R
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B XKW, I ARR LRI R PS5 ETE BT LA SR & A% B AR 24 R R (4 AE

RLiZtg s, A O TAESHR R R R b0 B 25 30 1 2647 0 W 45 M AR AN T 3R SEFR
b, EHHE RABTFER: Kb ER, EERBEN AR L, 6lnB R M4 . DLA %,
PR B BRAD M B R LR O RRE Y - TR R R R AE S &, B0 50 T8 4. 408 F 450, R 3T
B IES AL, GIAR R AR R KSR AC B R R 755, XL H GG R T
R Rt —2 09 TAE,

2 £ X W
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The Study of Self —Organization
Behavior on Sierpinski Gasket”

Hou Zhonghuai  Yang Lingfa  Xin Houwen™
(Department of Chemical Physics, University of Science and Technology of China, Hefei 230026)

Abstract Up till now, there is no report on the study of self —organization behavior on fractal
networks. However, pattern formation on fractal networks is of great theoretical and experi-
mental importance, for so many things in the world, including catalyst surface, should be viewed
as fractal, and abundant patterns, e.g. , turbulence, spiral waves and soliton waves have been
observed in these systems. Using the reaction diffusion equation which describes wave
propagating in excitable media, and adopting the fast simulation method provided by Barkley,
the authors studied the pattern formation behavior on a kind of deterministic fractal: Sierpinski
Gasket (SG) with the variation of the control parameters, turbulence, spiral waves and
braid —like waves are observed. One sees that the defects of SG cannot hinder the formation of
regular patterns. Compared to Euclidean space, however, one finds that the fractal structure can
suppress the formation of more complex structures, i.e., spiral waves or turbulence, which should
result from the limitation of diffusion on fractal networks. It’s rather interesting that under
certain parameter, a periodic excitation of pulse wave is observed, which collides with the
braid —like wave and then disappears. One should note that this phenomena is purely “structure
induced”. As a whole, this is the first report of the study on pattern formation in fractal media
and it is demonstrated that fractal structure can lead to some new features which may calls the
attention of scientists.

Keywords Sierpinski Gasket Self —organization Pattern forlmation
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