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PERMANENCE AND GLOBAL STABILITY FOR DIFFUSION SYSTEMS
Zhengyi LU and Yasuhiro TAKEUCHI
Department of Applied Mathematics, Faculty of Engineering,

Shizuoka University, Hamamatsu 432, Japan

Ior the following cooperative diffusion system with two patches

z; = z;(b; + Zaijﬂij) + Di(y: — i),
=1

123
g = yi(bi + Y aiy;) + Diwi — i),
i=1

for i =1,...,n where b;,b; (i = 1,...,n) are positive constants, a;;,@;;({ = 1, ..., n) negative,
A=(a;;)nxn, A=(8ij)nxn matrices with nonnegative offdiagonal elements and nonzero de-
terminants, D;, D; (i = 1,...,n) nonegative diffusion constants and z;,y; (i = 1,...,n)

describe the densities of species 7 in patch X and Y at time ¢, we have

THEOREM 1. The system is permanent iff both A € S, and A € S,,.

Here A € S, means that there exists a positive diagonal matrix W such that WA +
ATW is negative definite.

Consider the following system with nonlinear diffusions

n

i:i :a}i(a,‘ _blill,)'}" Z Dz](m_)z_aumzz)
) =1, #1

under the assumption that the determinant of matrix D=(d;;)pxn 1s not zero, where

dij = Dyj for j #1, diy = b; + er'lzl,j# D;; i, we have

THEOREM 2. a) The system possesses a globally stable positive equilibrium point

z* if D € Sy; b) every solution of the system is unbounded, i.e. lim;,_r_z(t) = oo, if

D¢ S

Here, (0,T;) is the maximal interval of existence for z(?).
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ERICBEVWTRON 24 MBS (flock, swarm, shoal, school etc.)
KOWTOBEEBREFRELEHARRN L L2 ETET VO EZEH S,
EFHLERAEEBLOVWTIER, ROARMELRFLLT, [ [HRE] =
BT HNERBAVWEBIFLIETETOHDEV KL > TEAEEIRD
SNTVWE] EVWIbD0H5B, £IT. [RAZETN] LLT. 8
BEORLCEMN) NEECRF Y e VEEZ, [REGEVERT XD
LT 2N ELTHEEREROLBEETINELTERASILICT % ¢

|

| &

| i —aa—IZ—=div{|n|”’gradn}+div{n- gradU}
BEIE ) ! i
m——-— ! » n: EYESCBTIEKBEER

t o B e

U: AT @s D B ALE & B
EEHIC0DANEEHTET
Rr vy v VAR

m:RAAEVERFIEGVER
BT 2B OEBEEKFHREK

CODETFTNOEEBETEENLREEBEEDEFNERIZDIFITH S, &K
WHTR—RTZEBETILOAEE D,

RTF vy v VEHBUOHEN N ETFVOEHEBROEEA2KELELAT 5,
W BEIEXNIEVWETLTHENH. RT vy VORICL > TREE W
DHEELEVWEEND 2, /. EERORTEATLEOSMEBEALAERT
HEBELEBTHAFEEANDD, Thiz., EF v LOELEESTEE
2R T A2 EEEHRKICK S,

BHEAERT V¥ v VB U =sgn(k’ : E¥EE» LD ERE, 7 -
RTF UV vy VORI AFH T T EZNNIA =) I20WTELTPNE. 7
— DL RT Uy P IIDES e 2FE D, IFEAHOBE, 7. BLU., 1A
THEVWEBIIEAV. M FHEMT A ELAERETHE, T DL DT,
T—IDoEMESIIRNENGSHEEEZEE/AL. EYWEEGEFHHMN T B C
EDTEB0a[HEHEND B,

AHBETHEH. COETNORFNUEEOLNRST, ¥ VA=A WBER
7 AXA Dshodl D7 — 45 (REKRKB-HYehHREBICEE) P OfhD4E
MESLEEZIDEFNTHE->THLERITOBER BN T3,



Genetic Fusion (2 & 5 kg O #EAL
Wl R (MEA - BAREFNIZER)
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HEEICB I AEEY 1 XDtk
A (EX - M- EWE)

HBIEONEBY A AR, BV ATFLIRE>TRESREZ, Pl BEEOMY I
RO RY I E_IEF A /NS W (Ornduff, 1969) o MEREKEOHE, Y ONHEER S D
sFL b /X (Bell, 1985) o Lloyd (1987) & Charlesworth and Charlesworth
(198T) 13« HEEA A S BB EEFBY A XN B3 EE2BHENITRLL, Th
2. BREBORNIKEVWITEMOMI»EL T ELHDTH B, Bell (1985) k. ¢ DIEE LM
XV, PORBEI—BOHETEBLTLES>DIEH L. JOERIT. T XTHUF X
SNBZDICELDYNEEBLELTEINLTHDBELK,

LOLESOBEZRELVOTHAEI D, HHE. —FHEIDH OB TOERERD R
AEZRLTVWEL, §HbBE,

E At Kt F (1)

(7L E, ATV IX; LITBEVAX, LFIBEYA X MEERBKEL S #=0
Fhid F=0) EBVwTWwW3, LHL.

E KA+ H+ A (2)

(KD EBVEFLVRENTH S, CORBEBESE, RERBBTIERY 1 X
DEALEFRL o

EY A Xk BEERPCMUMEE DT —ELN B, Thid. EE~OREcHT S
BIEHELNRALLEF L XTH 5 :

Wd= dydd (3)

(ZEIEHE. 4 0 SEFHB LT 2) BEKROBVICLD ., M/ BHOLIZZEILT 3,
Tl It ERYE (EF) 'C“Gi—")%f:bo):lx FPAKELREZD. A& TIHERE
TEL2ERBTOHNENS, COR., —TEOVY A X(T/AEBELZBIEICED. P F %
ZEE2, LHrL, BB YA XRBB)DEEHELN B,

EZAMN, DY A ZITHIR (ﬁ%ﬁﬂ")ﬁ)g@ﬁﬁ%‘fi E) BbrhiE. B)ERE->I EHNT
XA BBILEDNDHB, ORI, BMEAFTVWERFTR/NEICAD, SOMHEFIRA LD
INEL 83,

BMLEFIC, EBORHRKODVTHTFRTES, FRBRHUTIBEN AT VIES, $
BEICHTEIHFELRSVEA, MBCELLFETIELE2H 3,



HIV/AIDSE ¥ € 5 VD Invasion Problemic 5 W T
- B AREB EMETRE -

X ¥F(EEHAOHMEBEAER)

HIVAIDSORITRSHOMRIEBY 2B IEEL»OFXNLER - EXLoME
THH2N, BRHRLKETORFEBEEOWR I HEHEY (nathematical epidemiology) i
LTHEEVWCRBACKRIT» T T W3, HIVAIDSREAM CREIHM T VWL B
Bl OWITHITE D ERE T 52STD (sexually transmitted disease) TdH % M. {7
BRESEACLI-TEDPTRRD, o bamPEmetn &ic & 2845,
Ebdrrdic, YRI « FNV—TBERFRLEHRTEH S, TREHLSIVE L& bW
bhabdTEOVHEHBKIME (incubation period)2 5. FOMicBiF 3 RBF D
B (infectivity)) TR BB ENUEANHZ I EbFELHEMTEH A S0 AIDSIKIC
MUTHELITOLCAHEPREBEN T VALD, TRHRLIETE (ML Lk
VR « - HS0#R) OMNMRELOEHENLBERKEFVITB I 3 ho
st population P AOE¥HMEEHOREEWBEBLTCLE S LRAIBCREROAONR
BEREELTEHSTERLVHLOIRLTWE, TS5 LABHAZTHD ANLHIV/AIDSE
FOHENEF VR —FiCnon-local TEREZHZ 0K EEHMSAERN IR D,
FTOBPREBE TR W,

—H. BEFORITEFVEBVIEKYCHMODOUE2REELEERRNIPODEEXD
MER., B EOHREEADEE (susceptibles) CRRPEMNRLELLBERET N
H 5% 1T (epidenic) & 0 2 & (M) %M 5 Invasion ProblemT & %o < D&
CBLCHEBEOFERAEES Cend TBHILRE] Kb SWIRELES
ABZIEDBAETH 2, BEMAMFEE] L LRIBGEFIEROTFHRAD
bb?@mmm$ﬂ%ﬁ&atb@ﬁﬁvﬁéﬁ\ccvaﬂmm%ﬁiﬁb
TVWEB LI ERFREDODVH LBV THBRERAELEFORBRLDICIZIEREDHR
EHEB L TCRAZSOBMBELSZATIVEVLS — 20 E¥WUREREXTEKRL T
o M- THUFTLOLFBEEFVERNRELTEFEALAILERRT L, FRETHR S
S5 LAEXBFOHIVAIDSEF VADOBEAICE > TH SH 2 EEE (Threshold T

heorem) @ | X /R L 72 W,



FHETRIRAT Y A T AR DA A
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3 3w ¥ a w31 (Drosophila melanogaster) DR LI BV T, #H4 2
BIETFHISHRBOICE W THREBEZRE L T, BMREFOI/EEIZE -
THESNLEOFEEIZ DOV TORERD, Fv v T 'EF. RTIV—IVEE
Fe&ET, BT XVINRT) T4 BETI L o TEPW 2 AEEEICEBRI N
Bo FIINETFATLT, AAFT 4 v 7 BIEFIC L o TEBEHOEIEARE
INL, TNHIIPbLALEGTFHOMEERIIE ) RoTWEDON?, T2
BETITICOLPoTWARFRZITT, RREITHICHBETEZL200?, D&
S LEMIIEZIBVATADRR YR,
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Nonlinear Waves in Flagella

Masatoshi Murase

Division of Information Dynamics, Tokyo Metropolitan Institute of
Gerontology, 35-2 Sakaecho, Itabashi-ku, Tokyo 173, Japan

A flagellum suspended in a viscous fluid is considered to be a class of
nonlinear distributed systems. Within a local system shear motion occurs
back and forth, which results from an alternate turning "on" and "off" of
opposed-active elements. Each active element is characterized by
excitability in that shear motion is triggered only by a superthreshold shear
displacement. Once shear motion is initiated at one end of the system, it is
successively triggered to the other end. These triggering events cause the
propagation of bending waves. The dynamics of such propagating waves are
described by the forth-order partial differential equation. Interestingly, this
equation can be considered as a possible extension of the Kuramoto-
Sivashinsky equation which describes self-turbulization phenomena in
different physical contexts. Numerical simulations for the present flagellar
model reveal (i) the reversal of the direction of propagating waves, (ii) the
soliton-like non-annihilating waves, and (iii) the spatio-temporal irregular
behavior. These simulation results are qualitatively in good agreement with
experimental observations.
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Dear Professor Shigesada,

First let me apologise sincerely for the extremely long time I have taken to reply to
your very kind and welcoming letter of 26th February which, by a series of unfortunate
circumstances, I only recently received. It seems that your letter was forwarded to the
above address from Oxford and then back to Europe, by surface mail by mistake, and then
after a further delay, which I cannot understand, in Oxford in sending it on to France where
I am visiting several universities. It must have seemed very impolite of me not to answer.
I really am very sorry to have appeared so.

I am sure that our two societies will work together very well as several of us have
already done so individually with many of your members. I know that such a formal
communication between our societies will be welcomed by everyone in the European
society. Professor Mayan Mimura (an old and very good personal friend) will possibly
have told you of how strong the wish was at the European society’s foundation to foster
such alliances.

Conmceming the newsletter I shall write to the European newsletter editor,
Professor K.P. Hadeler, and ask him to send regularly a copy to your newsletter office.

The European Society is now in the process of getting its statutes approved and
legally registered in France. I am hoping that all this will be completed soon so that the
socitey can register all the founding members. I hope that we can grow as quickly as your
society has done. With the growth of our subject and increasing recognition of the
importance of mathematic biology I am sure it will.

] Thank you again for your kind letter and please accept my sincere apologies for the
unfortunate elay in replying.

With best wishes,

Yours sincerely,

AV N\WM |
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tance no later than November 20. 1991. They will be pro-  Organising Committee: I. Alvarez, L. Bochereau,

vided by the publisher of the proceedings with the de-  G.Deffuant, V. Douzal T. Fuhs
“tailed instructions for the preparation of the final paper.

Artificial Intelligence Laboratory, CEMAGREF, BP

Address 121, 92185 Antony Cedex, France.
Organizing Committee of the Fax: (33)140 96 60 36
ELEVENTH EUROPEAN MEETING ON  Telephone: (33)1-40 96 6179
CYBERNETICS AND SYSTEMS E-mail: cf@licp.ibp.fr

RESEARCH 1992
c/o Osterreichische Studiengesellschaft fiir Kybernetik Important dates: June 15¢th, 1991: Submission of papers

Schottengasse 3 not exceeding 4000 words (four copies) to be sent to the
A-1010 VIENNA organising committe. August 31st, 1991: Nodification of
AUSTRIA (EUROPE) acceptance or rejection. October 15th, 1991: Camera-ready

revised versions due. December 11-13th, 1991: Conference.
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