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Evolutionarily Stable Emergence Pattern of Male Butterflies

in Stochastic Environments

(HF 23 v0FULO s 4 3 v 7 REET. §H L ELRERE)

Yoh IWASA (Department of Biology, Kyushu University)
Patsy HACCOU (Theoretical Biology, Leiden University)

In many univoltine insects, males tend to emerge earlier than females. The
evolutionarily stable emergence schedule for males is analized in an environment
in which the female emergence shedule fluctuates between years. The
evolutionarily stable emergence curve, computed using the mutant invadability
criterion, is shown to be the one that maximizes mean logarithmic lifetime mating
successes. If males have accurate information about female emergence schedule
within each year, the male's emergence curve would evolve to the one predicted by
a deterministic game model. The male emergence curve would then shifts between
years, closely following year-to-year changes in the female emergence pattern. If,
instead, males have uncertainly about the female emergence schedule, the
evolutionarily stable male emergence curve becomes broader than the one
predicted by the determiniétic game model and will not track the between-year
fluctuation of female emergence well. In a special case, we show how the between-
year variation of mean emergence date, the variance of emergence date, the seﬁtﬁal
difference in mean emergence dates, and the between-year correlation of mean
emergence dates of both sexes change with the degree of accuracy of information

available to males.
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Global Behavuor of Epldemlc Models
. B e |r\ A v
Age -structured Populahons

Michel Langlais

U.F.R. "Mathematique, Informatique et Sciences Sociales”
BP 69, University of Bordeaux Il
33076, Bordeaux Cedex

France
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HIV/AIDSER ¥t & S/ ?D Invasion Problem{cD2WT : Part I1
-Pair Formation and Variable Infectivity-

ME F (BEHAADMBWRF)

HIV/AIDSO BITBRBICEF VOV TRBRIEEVCERLBRBE S 30, 20 WA+ s
BV TREREEOREAICRRERELADIHEIEZZ oN TS, T hiziteym
BEEIIBWTEILRFAFEINTEALL TEULDI] PHK. =5 Y 7% H #ag 75 Qe
MICEROOW L OHE TS 50 FAHIV/AIDSIT & iy i 4§ 8. B FRE . [ R
WHOLEBBRMOURIBEFEICLI>TRETIN, S§FB0RBILARPEBZINE T Y
THEEHZEIIP OV TRHESHHHOB I ULV EENMAUSBICLAIARENRE D b
FEERLGDER >TL BEEL SR B,
LIROBEDPSFHETEBELAQAPFEMNARTIERZBSIMALIZ LT L -
TRENBIBZETFNEA2EZ, REHAODEBRICERREENRE LB L2127 10
WiT (BRPHLK) U5 EIDEWVI BB (Invasion Problem) 3 Z2&E 4+ 35, =
D% WB T EXHLEEK(basic reproduction ratio: Ro )i &> TREN B, T4
DHBERDITHhNITHEPRZIEARL. RKITHAhERITRERBET 3, EEXFH4LE
ELRR. BAYMENMIIEI —ADODBREEIRTAPECBOTEFTORREANFEET 32 £
HRICERIELN _REBEEFOHNFEEZEZLZSNSIN, £ —BIZAONEMEK
DREREHICHEBEHLILZAADALIDBEMMODIDOFHICE s THELLIN T B8 E51Z
B—REEFEDOHTHTLOS _RBEEEFEOTHETEKRTAEBEHAED IR IV E
g#gELTEZX LN 5,

I TRERI)POSCODFEFHMEHMEEMETEIRTERETNOESLZFTLEEH
EHEL. RT7EBRBLIUVERREDOEYDRRICRIZTITEEBEZE X 120,

£ % X

(1] O0.Diekmann, J.A.P.Heesterbeek, J.A.J.Metz: On the definition and the
computation of the basic reproduction ratio R, 1in models for
infectious diseases in heterogeneous populations, J.Math.Biol. 28(4):
365-382 (1990). :

(2] K.P.Hadeler, Structured population models for HIV infection: Pair
formation and non-constant infectivity, In: AIDS Epidemiology: Methodol
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LOTKA-VOLTERRA SYSTEMS WITH
DELAY

Zhengyi LU and Yasuhiro TAKEUCHI

Deparfment of Applied Mathematics, Faculty of Engineering,
Shizuoka University, Hamamatsu 432, JAPAN

Stability of the Lotka-Volterra delay system has been studied by a lot of authors.
And most of the papers consider the situation at which undelayed intraspecific com-
petitions present. In these cases, either a Liapunov-Razumikhin functional is used
or comparison theorems can be applied to obtain global attractivity of a positive
equilibrium point.

If the system has no undelayed intraspecific competitions, in general case, the
global attractivity .of a positive equilibrium or even the weaker concept of stability—
permanence or uniform persistence of the system is not easy to investigate. Recently,
Gopalsamy proposed a method to derive sufficient conditions for the global attractiv-
ity of the positive equilibrium point of a Lotka-Volterra delayed competition system.

In another aspect, permanence which is a more important concept from the vi;\;r—
point of mathematical ecology concerning the survival of population and easier to
allow a detailed analysis, has also been investgated for Lotka-Volterra delay systems.
By developing persistence theory for infinite-dimesional systems, Hale and Waltman
obtained a uniform persistence result for a two-species competition delayed system.

In this paper, we extend some known results to give some sufficent conditions for

permanence and global attractivity of the systems.
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Some Mathematical Considerations
on Parent-Offspring Conflict Phenomenon

Hiromi SENO and Hiroki TOKUDA
Department of Mathematics, Faculty of Sctence

Hiroshima Unwversity
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In behavioural ecology, many researchers have been interested in and
have discussed the parent-offspring conflict phenomenon: offspring wants
to become independent of parent and to feed by itself after an age t}, while
parent of its age a wants to stop feeding after an offspring’s age ¢;(a). The
critical day t5(a) from the parent’s viewpoint is assumed to depend on the
parent’s age a. When t; and t;(a) do not coincide with each other, a conflict
takes place between parent and offspring. There are possibly two different
types of such conflict: t7 < tg(a); t; > t5(a). Under the conflict in the
case when tj < t;(a), offspring wants to become independent of parent,
while parent-wants to feed offspring. On the other hand, in the case when
t; > t5(a), offspring wants to be fed, while parent wants to stop feeding.
Only when t; = t;(a), any conflict doesn’t take place. However, since t3
does not depend on the parent’s age a, whereas t;(a) does, the conflict
between parent and offspring is observable very much.

In this work, we analyze a stochastic dynamic programming model which

corresponds to the model constructed by Clark and Ydenberg (1990). In: .

our model, differently from their model, parent is assumed to have a finite
reproducible age-span, so that its future reproductive value is explicitly
variable depending on the parent’s age. A specific growth function and a
specific terminal fitness function are introduced. Analyzing the model, we
can discuss the characteristics of the optimal critical ages t7 and t;(a), and
it is shown that possibly existent conflict is only the type that t > t3(a),
independently of the parent’s age and the other parameters characterizing
the relation between parent and offspring. Further, we can discuss how the
conflict is resolved and how the ultimate independence age is determined

between parent and offspring.
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