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MEHE: This talk is devoted to investigate the existence of traveling wave solutions for

a partially degenerate Aedes aegypti model with nonlocal effects.By taking specific kernel

forms and time scale transformation, we transform the nonlocal model into a singularly

perturbed system with small parameters. A locally invariant manifold for wave profile

system is obtained with the aid of the geometric singular perturbation theory, and then the

existence of traveling wave solutions is proved provided that the basic reproduction

number RO > 1 through utilizing the Fredholm orthogonal method. Furthermore, we study

the asymptotic behaviors of traveling wave solution with the help of asymptotic theory.

The methods used in this work can help us overcome the difficulty that the solution map

associated with the system is not compact.
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MEE: Social insects are ecologically and evolutionarily most successful organisms on
earth, which can achieve robust collective behaviors through local interactions among
group members. Colony migration has been considered as a leading example of collective
decision-making in social insects. In this paper, a piecewise colony migration system with
recruitment switching is proposed to explore underlying mechanisms and synergistic
effects of colony size and quorum on the outcomes of collective decision. The dynamical
behavior of the non-smooth system is studied, and the sufficient conditions for the
existence and stability of equilibrium are provided. The theoretical results suggest that
large colonies are more likely to emigrate to a new site. More interesting findings include
but not limit to: (a) the system may exhibit oscillation when the colony size is below a
critical level; (b) the system may also exhibit a bistable state, i.e., the colony migrates to a
new site or the old nest depending on their initial sizes of recruiters. Bifurcation analysis
shows that the variations of colony size and quorum threshold greatly impact the dynamics.
The results suggest that it is important to distinguish between two populations of recruiters

in modeling. This work may provide important insights on how simple and local
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interactions achieve the collective migrating activity in social insects. This is a joint work

with Lisha Wang, Takao Sasaki and Yun Kang.
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5. Social insects, such as ants and bees, epitomize the highest level of social
organization observed among non-human entities. They provide a compelling framework
for understanding the interplay between two levels of biological systems, which holds not
only revolutionary implications for general biological theory, but also crucial significance
for fields like computer clusters and swarm robotics. In this talk, I will review some of our
research on intriguing questions pertaining to social insect colonies, such as: (a) how does
metabolic scaling affect task allocation of social insect colonies, as colonysize increases?
(b) Can we have a smaller number of task groups while still capturing the essential
dynamics of recruitment? (¢c) How may demographic and environmental stochasticity

impact population dynamics with cooperative effects?

Wi AW 5%, N RAReE R BRI, AR . 2017 SR AL
TRAE IR, 2018 2 2020 7 3 [H A S 32K 22 BEAT ARG 1
77,2021 SRR L2, FRVPLTS T 1030, B NFHFREAL G zsh 1122 DL kAt =
Ve RIS AW U AR, LR EK AR EE e L E AR, 1T
S8 AL B R R el BT H SR 4 10, 2 5 8 XK B AR AR S EF R H

5



300, EGNILEF EBEA T AT EZ TR B R R KT R A TR AR H
Fo B EFLIAUIFUERNT S SLEREIETIUH 1 WL AR, 25T s Al
FARWH 1 W EEGTICT NG TR 3071 598 R AR LB T B &
7£ SIAM J. Appl. Math., J. Math. Biol., Math. Biosci. %5 & P #h 32 it BA 1 & R 5 R 18 3 30
RIS o



