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Announcement (English version)

2023 International Symposium on Biological Mathematics
and Medical Applications

The Nanjing University of Information Science and Technology (NUIST) is proud to
announce that we will be hosting the 2023 International Symposium on Biological
Mathematics and Medical Applications. This symposium will provide an international forum
for interdisciplinary experts to present their latest research findings, share innovative ideas,
identify challenges and opportunities, and promote international collaborations in biological
mathematics and medical applications. It will also provide an excellent opportunity for young
researchers and students to interact with our leading scientists and learn hands-on research
experience in these fields.

This International Symposium is jointly hosted by Nanjing University of Information
Science and Technology, Centre for Disease Modelling (CDM) of York University, and
Jiangsu Society for Industrial and Applied Mathematics (JSIAM). It is one of the important
activities of the Science and Technology Activity Month of NUIST, and will be held on May 12-
14 (Beijing Time: UTC+S) in the form of a series of specialized topics.

Register in advance: https://docs.qq.com/form/page/DWm5DZEJ4c3Z1b09X
= Time and place

1. Time

Check-in time: 14:00-21:00 on May 12, 2023
Check-in place: Nanqi Hotel, NUIST

2. Online venue: VoovMeeting

3. Offline address: Meteorological Building, NUIST
4. Place of accommodation: Nanqi Hotel, NUIST

= Contact Information

School of Mathematics and Statistics, Nanjing University of Information Science and
Technology, 219 Ningliu Road, Nanjing 210044, China

Wenjun Liu (X 3L %), +86-0-139-1475-3220, wiliu@nuist.edu.cn

Xuebing Zhang (75 £%),  +86-0-139-1296-5868, zxb1030@nuist.edu.cn

Qi An (%), +86-0-187-4574-6090, angi@nuist.edu.cn
Yan Li (Z55), +86-0-151-9581-4863, 003496@nuist.edu.cn
Pei Yuan, yuanpei@yorku.ca

= Sponsors

Nanjing University of Information Science and Technology (NUIST), China
Canadian Centre for Disease Modelling (CDM), York University, Canada
Jiangsu Society for Industrial and Applied Mathematics (JSIAM), China
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Schedule

May 12, Friday Afternoon (Beijing time: UTC+8)

Registration and Check-in

Time Place Chair
) . o . Qi An
14:00-21:00 Building 1, Nanqi Hotel, NUIST (223

18:30-20:00 Dinner

001383

rmati
; R
&7 taff canteen [aua
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Nangqi Hotel
| (AREE

Metoom]ogicul Building

(SR

Metro 58
(ih$%S8: (ERIEXS)




NUIST, CDM & JSIAM

May 13, Saturday Morning (Beijing time: UTC+8)

Online: VoovMeeting (&1 2:13) ID 594-449-956

Offline: Lecture Hall, 1st Floor, Meteorological Building (S Z#— R ET)

Opening Ceremony

Time Items Chair
+ Welcome speech Wenjun Liu
08:30-09:00 S
- Group photo (K37
Invited Talks
Time Speaker Institution Title Chair
Huaiping York University, Modelling the impact of medical
09:00-09:40 Zhu Canada ’ resources on the transmission
R . o 2. |dynamics and control of infectious
CRIFF) | ngEkggmkey) (Y
. diseases Xuezhi Li
(k)
09:40-10:20 Wendi Wang | Southwest University| Bifurcation Analysis of Disease
' ' (FEAaHh) (THFEK5) Transmission Models
10:20-10:40 Break
Gangmin .. o Computational Model for
10:40-11:20 Ning Zhej(lg)?%:%ﬁirmy Microcirculation - From Branch to
(THNE) - Network L
Zhigui Lin
(MR3CHE)
Zhaosheng | University of Texas Diffusional Svst f Infect;
11:20-12:00|  Feng Rio Grande Valley, | U oronal SYsiems o7 miection
(k) USA Process: Analysis and Simulation

12:10-13:00 Lunch
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May 13, Saturday Afternoon (Beijing time: UTC+8)

Group A

Online: VoovMeeting (51 2:130) ID 594-449-956

Offline: Conference Room 1114, 11th Floor, Meteorological Building (S, %#% 1114 & F)

Invited Talks
Time Speaker Institution Title Chair
) French Academy of Yong Jiang
:00-14: . TBA o
14:00-14:40 |Pierre Auger Sciences, France (% %)
Shenggiang | .. ... | Study on the asymptotic behavior
14:40-15:10 Liu Tl?;gg :gtl\jél;?gf)lty of two kinds of reaction-diffusion
R 5 - epidemic models
Naniine Normal Modeling the impact of awareness
15:10-15:40 Hui Wan I}ni\%ersi ty programs on the transmission Weiming Wang
’ ' (JIH%E) (R RO A2 dynamics of dengue and optimal (EHH)
control
: : Modelling for informing public
. York University, g gp
15:40-16:10 Pei Yuan Canada Y health policy on prevention and
B (G Uiy i o2 control of COVID-19 epidemics in
(= ) Toronto, Canada
16:10-16:30 Break
Comparative study of physics-
16:30-17-00 Yiwen Tao %hrf:il\lif;li?u based model and machine learning
:30-17: (V7R 0) A %) model for epidemic forecasting
and countermeasure
Jianosu Normal The SIS Epidemic Reaction-
17-00-17-30 Chengxia Lei U%liVGI‘Si ty diffusion Model with Spontaneous| Wendi Wang
’ : €351 (T2 Infection in a Spatially (EAEh)
Heterogeneous Environment
Xuebing I\Ils?gffagg;vggggcgf Dynamics analysis of a diffusive
17:30-18:00| Zhang and Technology predator-prey model with spatial
(7K 5e) memory and nonlocal fear effect

(I 5 B LR R )

18:30-20:00 Dinner
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May 13, Saturday Afternoon (Beijing time: UTC+8)

Group B

Online: VoovMeeting (51 2:13) ID 423-605-815

Offline: Conference Room 713, 7th Floor, Meteorological Building (S, 713 &£ E)

Invited Talks
Time Speaker Institution Title Chair
) ) . French Academy of Yong Jiang
14:00-14:40 |Pierre Auger Sciences, France TBA (% 5)
14:40-15:10 Lai Zhang | Yangzhou University | Refining species generality from a
YT (5KK) MK dynamical view of realized niche
A new method for the joint
15:10-15:40 KaiFa Wang | Southwest University estimation of instantaneous Gangmin Ning
T (EFFR) (P FE K2%) reproductive number and serial (T
interval during epidemics
Jiangsu Province .
Hui Huang | Hospital of Chinese Multimodal ultrasound and. .
15:40-16:10 (HHE) Medicine assessment of plaque vulnerability
b v 32 =4 —H‘lj‘Li ﬂd:* X :I: E:‘ PF
16:10-16:30 Break
Zhejiang University . .
Xianyi Li of Science and Gl.obal agymptotlc stablllty of a
16:30-17:00| i, o rational difference equation with
(530 Technology higher order
(WHTRHE %) §
Dynamic modeling and
17-00-17-30 Haitao Song | Shanxi University intervention evaluation of Zhipeng Qiu
YT (RHFH) (LPEKE) COVID-19 transmission (BB )
(COVID-19 1EaI 1 R IR
Nanjing University of| Application of probabilistic error
17:30-18:00 Anum Information Science | analysis to a double stratified
D Shafiq and Technology  |magnetohydrodynamic Marangoni

(I 5 B LR R )

Casson nanofluid

18:30-20:00 Dinner




2023 International Symposium on Biological Mathematics and Medical Applications

May 14, Sunday Morning (Beijing time: UTC+S8)

Online: VoovMeeting (& iR <130) ID 423-605-815

Offline: Conference Room 713, 7th Floor, Meteorological Building (K54 713 & E)

Graduate Forum

Time Speaker Institution Title Chair
Blow-up phenomenon of
i Ise logistic diffusi
Haiyan Xu | Yangzhou University generalized pulse logistic diffusion
08:00:08:20) "ty | Mk ot e
S (7 Xk logistic 4 i In) 258 ) 5
B R)
Shuangyan L S Sliding dynamics and optimal
08:20-08:40 Yang Nm?ﬁg;glf)r sity control of avian influenza model
(B W) T - with saturated incidence rate
Yannine A I\Ila? e }Imvgrglty of Mathematical models and v X
08:40-09:00 agmng‘ fl | Hrormation Seience existence of solutions for ancong Au
‘ . (=T agdzechnology“ atherosclerosis in early stage (HRfTH)
(F R fE R LK)
Finite-time contraction stability of
09:00-09:20 Wei You | Ningxia University | a stochastic reaction-diffusion
: : (It (T E K2%) dengue model with impulse and
Markov switching
. versity of
. Nanjing Unly ersity o Traveling wave solutions of a
09:20-09-40 Kai Wang Aeronautics and local partially d ¢
200940 Ge® | aroies | ool il degenera
(RIS A AT R =P

09:40-10:00 Break
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Stability and Hopf bifurcation in

10:00-10:20 Weixin Chen| Ningxia University | the echinococcosis model with
: ' (FR4EH) (THEKF) mixed time delays and spatial
diffusion
Nanjing University of .
Huixia Li Aeronautics and M'ather,natl.cal mod.el of .
10:20-10:40| e . Alzheimer’s disease with prion
(B2 Astronautics roteins interactions and treatment
(R R MR A2 P ¢
. |Nanjing Uni ity of] _ . .
Mengdie AING LMVETSILY OF p sk assessment of atherosclerotic
Information Science . .
10:40-11:00 Yang d Technol cardiovascular disease based on
(255 anc Lechno ogy feature selection of L1-CBFS
(A RfER LK)
Henan Institute of | Global dynamics of an endemic
11:00-11:20 Erhui Li Science and disease model with vaccination,
: : (FEH) Technology the asymptomatic and the
(TR AR 24 F8) | symptomatic in complex networks

Guangying Lv
(B)71m)

11:40-12:40 Lunch

Free discussion

Return trip

10
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Abstract-Invited Talks

(Alphabetic order)

TBA: TBA
Pierre Auger
UMI IRD 209 UMMISCO, Bondy, France
TBA

Biography: Pierre Auger is a member of the French Academy of Sciences. His research field
concerns the mathematical modeling of biological systems. He has developed an original
approach to the integration of the organizational levels of these complex systems, which allows
numerous applications, in agronomy or in medicine for example. In order to avoid the difficulties
caused by a large number of variables and parameters in the process of model analysis, he presents
a novel mathematical method to establish a simplified model according to the time scales of the
processes occurring in different levels of biological system. They are mainly methods of
aggregation of variables in dynamic systems. These methods were applied by Pierre Auger to the
dynamics of populations and communities for the consideration of individual behaviors in
population models and for the description of the spatial dynamics of a population in heterogeneous
environments. In addition, he has also established mathematical models for the propagation of the
depolarization wave in the ventricular wall of the heart and multiple problems in the thiofs
fisheries. More recently, Pierre Auger has worked on modeling in epidemiology, more specifically
on the effects of non-pharmaceutical protection and containment measures on the dynamics of the
Covid-19 epidemic.

Diffusional Systems of Infection Process: Analysis and Simulation
Zhaosheng Feng
University of Texas System, China

In this talk, we apply diffusional systems to characterize the infection process of the severe
acute respiratory syndrome coronavirus in a heterogeneous environment. The well-posedness of
the solution and global stability of uninfected steady state are discussed. Numerical simulations
are performed to illustrate theoretical results and to reveal that diffusion, spatial heterogeneity and
incidence types have evident impacts on the SARS-CoV-2 infection.

Biography: {&JK4, SEEETEFEHTKS RGV 43#% Carlos and Stephanie Manrique de
Lara $HE#0% . FEV T mZIEL M, SRS, BeeyBin@, HEitE 55
S, 1201581202 14E PHUCERAS 18 v 5% B RS2 SR FE AN HVRMIT SEt 28 . IR [ B i 42 22 AR 10
T CNSNS f3E [ E4i A EIDE fI3AT 14, MZAE PR SCI 28 E %2 [ AIMS W%
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FRINNAH G

SRS SRS PP Ah

Hui Huang

Jiangsu Province Hospital of Chinese Medicine, China

SRR (AS) 2 B0l M8 P50 26 S L SOE ) £ B R A 2 A 24
RIE I AR, FLRFAE 2 SRR A IR 2 SOZ T R 9 AS B . AS WIRERIFR T2 — 28 H
HIgtM sk, (HEH U ERZ 2G0T . AS BEERATHAR N S i, 5. 5k
P RAE R AT AENE . & S IR IR A% O . PR N 28RE . BT AR I S L. G 3R B
SR AT RE SR R MR FE R, I n] e 2052 FR 2N KA 70 Bl 4 6 4] 8 B B 32 i ) A 2 o
AR Bl bk P 28 B AL AMIRE L, Bl bR AR A AL I DR R v] B8 3 B S 28 A i R O AOiE, AL
F5 R X Lo UL SE AN S 30 FOR 7 o S50 30 Jk s A A A TR R s e XU REL 8 28 i sk I 8 A (TIAD
I ER A, it RGESIK R AR RE A AE B — DR . O8 1 IR 5 iR 303N Bk P B &
H DR T URB . 8 RS R O TR B Szl ik AS B TS I HL
HAERB I BERGARIENRAE, SRS WA IS &gy, Rl
&g (CEUS) JSER BNy (SWE) PAlic AR H IR R LR B
B Gy A5 R R P DA O ik S H TR R BRYE, DU KAE, MR A RE R, FE B R
SR BB, AR A .

Biography: /%, Wil-LAFA . AL, YLI544 R B e 2 RIS Bk 2240
HEK, FRER TR MIRGLH A I, MFIRRE S IZH K199, FRHZS
5B S)TREIEm (HAp R0 , DE—EES@ETERE KRR E20ZRE, LA
BT NRIFILIE R BE T BOR 5] 3 AR 2 E R D 5 10, BT E R
BEEZESSRREHRT . EKVIREBEWETRHEF 2. SEIGEFER . s
oK R R A VB AT N T AR BT AR i A8 VAt 0T 508 Bz e A A I A7 DG P 1P
BHRR R CRG0E S B SR AE PPl . T RS I SRR K MUS I AR A L 90— A4 B 75 P A

The SIS Epidemic Reaction-diffusion Model with Spontaneous Infection in a
Spatially Heterogeneous Environment

Chengxia Lei
Jiangsu Normal University, China

We consider three SIS epidemic reaction-diffusion models with spontaneous infection, and
study the global stability of the endemic equilibrium in homogeneous environment, and explore
the asymptotic profiles of the endemic steady state for (large or small) diffusion rates or advection

12
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in the spatially heterogeneous environment. Compared to the case that there is no spontaneous
infection or no advection, our results reveal that the advection can cause the concentration of the
population at the downstream, and the spontaneous infection can enhance the persistence of
infectious disease, and hence the disease becomes more threatening.

Biography: &k, VLI RFH St % b, 2017 4F 6 HE LB T E R HR
K o F R E XK HRRF R RS E AR RSB FEIH — I T2 AFH R
J7 RRAE AR YA S B N 7 T A A

Global asymptotic stability of a rational difference equation with higher
order

Xianyi Li
Zhejiang University of Science and Technology, China

33— =P A BE T R A R ET AR E T /RN, R T LA AT R S 428

Biography: 256X, AR, WA, WA Ly fFrl A, Wiiie
B “BRFEE” 3 E5REBRWHET 110 25, 28R T ERHT -2 “Open
Problems and Conjectures” , FEFRFRHIFIH 20 R, SEEHF N “ M AT EE T8I0 .
WA 1210 AATRE” Nk, WA SRR o TRE TAEaT
ANA TREARIGFRAR” & 3K WA SRR TR TR “ Rigis Al
FERCR” IR |« 2EEE=Tm R E M TR SRS SR 20 200 fH4E
HEE S ER RS, ERERRZES. W7« “TIARD KR A%
PvEe Lo, CARZAERRATINER. 8l FE R "RERE. WEE.

Study on the asymptotic behavior of two kinds of reaction-diffusion epidemic

models (B8R B BURAT WAL B ETE AT BT )

Shenggiang Liu
Tiangong University, China

FEARDAR G T, BATCRAT PR N AT IR R R = /sl 5. B et e By
RO AR SN R R AR, AR R A A EAT AR RSO . E AR
R IR R GEAENL H AR B R ARSI A REnNL A e . 5 SRR, AT
I8 U ) 5T B ANRAT Iy 75 s IR S N U ALY o AR A A B Rk
NBERGIR NFEEA AR HER, ERLINE A BABEE. B8 B M AN RAT oA
XHBIF Al AL S A B AE B T (96 A IRt — 2 e M i HION IR S 3l 2247 9 i
AP
Biography: XI5, R T RFHEAR A2 B AR LRSI, 2002 T EAREE
B B SO R M 2, R R T TR B B A A B B B . W R D KA 30%, H
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2019 4 10 HEAEIER . BT EE e 2 A Tl 2 B B, ARETT
EIRCEERE NA KR FRI & . (Mathematical Biosciences and Engineering) JwZ%. iff 71
YUBNEDEE . SRS efa FREX ARR S 4T, HREE 1 A S 5%%
WA, SEfsSELAE 11 A, fidt4 15 A\, £ SIAM Journal on Applied Mathematics

Journal of Differential Equations. Journal of Nonlinear Science. Bulletin of Mathematical
Biology - Mathematical Biosciences %5 [ FH £ 5 408 i 44 22 AR BA T _E k3R SCI i 3L 90 R

Computational Model for Microcirculation - From Branch to Network
Gangmin Ning
Zhejiang University, China

Microcirculation is the terminal of the cardiovascular system. It plays essential role in
maintaining physiological function of living bodie, responsible for facilitating the exchange of
substances between tissues and blood. The microcirulation is composed of a complex network
comprised of arterioles, veins, capillaries and their interconnections. Presently, it lacks methods
for investigating the features of microcirculation network and in practice only a limited number
of vascular bifurcations can be observed. Addressing the challenges, a computational model was
developed to reconstruct the complete network using data derived from vascular branches,
meanwhile analytical methods were proposed to explore the spatiotemporal characteristics of the
microcirculation network. With experiment data, the model was applied on the analysis of chicken
embryo yolk sac membrane (YSM), and the patterns within the YSM vascular network during the
development of chicken embryo was discovered. Aided by the machine learning algorithm of
generative adversarial networks (GANSs), a vascular growth model was developed to generate a
vascular tree approaching to the real situation and its capacity in modeling the microcirculatory
function was validated.

Biography: T8I, ARAFWHL K EYE % TR %A it 2247, 2 llmenau
BORRFAAD B 7 TR 22 WL RS A e TR R 0% L 4 30, #2[E Charit
SEEE RO YT BER, BEEARE PRI FAETPEMEA SR E K, TR
R LTHXRAHE W LI R OE AR, SEAEY R TR AR A BE I EA
I, 1EEE Mg, TEAVEZ TR SmB2 . FEPTIT AL R H#
PR, A IRFEA R TR B 2R, B S REE R . 7T ORI A BHL
D4R 1T, AR 3L, WILA PR AR A58, TR 10,

Gangmin Ning, graduated with Bachelor and Master degree in Biomedical Engineering from
Zhejiang University in China, and Dr.-Ing degree in Biomedical Engineering from lImenau
Technical University in Germany. He is now a Professor and PhD supervisor at the Department
of Biomedical Engineering at Zhejiang University, a visiting professor at CharitéMedical Center
in Germany, and a guest professor at Capital University of Physical Education and Sports. He also

servers as the Director of the Supervisory Board of the Chinese Microcirculation Society, Deputy
Director of the Electronic Medical Record and Intelligent Expert System Engineering Research
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Center of the Ministry of Education, Coordinator of the National Biomedical Engineering
Professional Degree Graduate Education Cooperation Group, a senior member of IEEE, and a
senior member of the Chinese Society of Biomedical Engineering. His main research fields
include physiological system modeling, application of artificial intelligence in medicine under
limited data conditions, and mobility ability assessment and enhancement technology. He has
received one first award and three second awards for Science and Technology Advancement of
Zhejiang Province, as well as one first award and one second award for Medical and Health
Technology of Zhejiang Province.

Application of probabilistic error analysis to a double stratified
magnetohydrodynamic Marangoni Casson nanofluid

Anum Shafiq
Nanjing University of Information Science and Technology, China

In this study, we examine the consequences of double stratification in the Marangoni
convection flow of the Casson nanofluid model towards a surface. Marangoni convective flow is
driven by temperature and concentration gradients due to its permeable surface. Brownian
diffusion, Thermophoretic attribute, and twofold stratification are used to collect facts in
Marangoni convection Casson nanofluid. Heat and mass transfer are investigated using various
physical flow parameters. The nonlinear structure of the governing partial differential equations
(PDEs) is translated into nonlinear ordinary differential equations (ODES) using some relevant
classical transformations. The Runge Kutta fourth-order algorithm is used to numerically solve a
modified set of ODEs. The demonstration portrays are intended to demonstrate how different flow
parameters affect velocity, temperature, and concentration profiles. To analyse the variation in
heat transfer and its relevance in industrial zones, Nusselt numbers are arranged in tabular form.

Biography: Dr. Anum Shafiq is currently an Associate Professor at the School of
Mathematics and Statistics, Nanjing University of Information Science and Technology, China.
She is appearing in the world's Top 2% Scientists list of 2022 for the single year released by
Stanford University and this list was published on 10th October 2022. She received her Ph.D. in
2016 from Quaid -i-Azam University Islamabad, Pakistan. She works as an Assistant Professor
in department of mathematics, in prestigious universities of Pakistan for four years. After that she
did postdoctoral research from the year 2019 to Jan 2020 at North West University, South Africa.
Her research is mostly focused on numerical methods for boundary value problems,
implementation of computational techniques based on traditional as well as heuristic paradigms,
Newtonian and non-Newtonian nanofluids flow and microorganisms, Multidisciplinary
applications of Mathematics, etc. She is the winner of a number of awards and scholarships. She
is an editorial board member of many reputed journals and has published more than 110 research
papers in SCI indexed journals with a research h-index of over 39 and citations over 3827 as per
Web of Sciences. She is a potential reviewer of top-ranking research journals. Dr. Shafiq acts as
a resource person and gives invited talks on many workshops and conferences held at the national
and international level.
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COVID-191£3%3)) /1 %8 K T vk

Haitao Song

Shanxi University, China

H 2019512 7 4y, H7 b fili 98 I Puisi AL 38 Rk 7 AFRKMAT » B, S0t il 48 9%
BEMIURAT I 5, BATTEE ST T A Rl o 125 AR 3 ) A B O 25 5 e P 3 et s 98 4% 19 ) 77 2 A
B THEH T A E AL 1) B A AR R, RS TR o 2 A ) A R R A e P A R
AT EE N, OTEM T — MEBRERM R — R (Z0IBR) MR, 15t
T IRIER A VEE B A e BT . B VPE T B LR SN IR R R
Wi o LV, AE X mDUH Rl A AL 3%, BTN T — AR, A d e R L %
PEAG TP A 50, 302 T BUF AR o B AE R A s B, A8 H
FEAFAERET.53, BubEA23H, sEBURSECR 247180, T it (56 15 B0 1 B e gl i
WD T 99%. e, EFXF20204E4 H WE /RIE T B e et , @ B e R A SE B, BAT]
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Comparative study of physics-based model and machine learning model for
epidemic forecasting and countermeasure

Yiwen Tao
Zhengzhou University, China; Henan Academy of Big Data, China

Forecasting the transmission pattern of infectious diseases is imperative to provide valuable
insights into the growth of outbreaks and optimize medical resources. In this talk, we introduce a
comparative study of physics-based model and machine learning model for epidemic forecasting
and countermeasure based on the criteria of accuracy and practicality. We develop four machine
learning models, including back-propagation (BP), long short-term memory (LSTM), support
vector machine (SVM), extreme learning machine (ELM), and a reaction-diffusion model,
incorporating the heterogeneity of susceptibility, lockdown, population movement, and dynamic
dependent rates. The experimental results demonstrate the superiority of BP in forecasting
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accuracy, while the physics-based model presents comprehensive insights into the disease
dynamics, including stability and potential control strategies.

Biography: FA7RC, M KFEM A S0, MERFEF BREIEESFERSE. P E
AR IS FIE . WA E SR ST B0 GRS iH, PIE—EEE
AE# ££ SIAM Journal on Mathematics. Journal of Nonlinear Science 25T F & #18C.

Modeling the impact of awareness programs on the transmission dynamics of
dengue and optimal control

Hui Wan
Nanjing Normal University, China

In this talk, I'll introduce a mathematical model to study the impact of awareness programs
on dengue transmission. Our results suggest that awareness programs have significant impacts on
dengue transmission dynamics although they cannot affect the basic reproduction number, RO.
When RO is less than one, awareness programs can shorten the prevailing time effectively. When
RO is larger than one, awareness programs may destabilize the unique interior equilibrium and a
stable periodic solution appears due to Hopf bifurcation. In particular, we find that the occurrence
of Hopf bifurcation depends not only on the intensity of awareness programs but also on the level
of RO. Besides, large fluctuations in the number of infected individuals caused by the stable
periodic solution may bring pressure on limited medical resources. Therefore, different from
intuitive ideas, blindly increasing the intensity of awareness programs is not necessarily conducive
to controlling the transmission of dengue. The decision-making department should decide to adopt
different publicity strategies according to the current level of R0. Finally, we consider the optimal
control problem of the model and find the optimal control strategy corresponding to awareness
programs by Pontryagin's Maximum Principle. The results manifest that the optimal control
strategy can effectively mitigate the transmission of dengue.

Biography: Ji#, BRUIVE KA AR 2B, P EAYE A2 S HH, K
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A new method for the joint estimation of instantaneous reproductive number
and serial interval during epidemics

17



NUIST, CDM & JSIAM

Kaifa Wang
Southwest University, China

Although some methods for estimating the instantaneous reproductive number during
epidemics have been developed, the existing frameworks usually require information on the
distribution of the serial interval and/or additional contact tracing data. However, in the case of
outbreaks of emerging infectious diseases with an unknown natural history or undetermined
characteristics, the serial interval and/or contact tracing data are often not available, resulting in
inaccurate estimates for this quantity. In the present study, a new framework was specifically
designed for joint estimates of the instantaneous reproductive number and serial interval.
Concretely, a likelihood function for the two quantities was first introduced. Then, the
instantaneous reproductive number and the serial interval were modeled parametrically as a
function of time using the interpolation method and a known traditional distribution, respectively.
Using the Bayesian information criterion and the Markov Chain Monte Carlo method, we
ultimately obtained their estimates and distribution. The simulation study revealed that our
estimates of the two quantities were consistent with the ground truth. Seven data sets of historical
epidemics were considered and further verified the robust performance of our method. Therefore,
to some extent, even if we know only the daily incidence, our method can accurately estimate the
instantaneous reproductive number and serial interval to provide crucial information for
policymakers to design appropriate prevention and control interventions during epidemics.
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Bifurcation Analysis of Disease Transmission Models
Wendi Wang
Southwest University, China

Bifurcations are common in disease evolution. The prediction of bifurcation is very
important for the management of disease prevention. I first introduce the possible mechanisms to
identify bifurcations for epidemic models. Then I talk about our studies for the bifurcation in
disease transmission models that exhibit the bifurcations of codimension 2 and codimension 3.
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Modelling for informing public health policy on prevention and control of
COVID-19 epidemics in Toronto, Canada
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Pei Yuan
York University, Canada

COVID-19 has caused varying degrees of pandemic in various countries and regions around
the world. The public health department has adopted a series of control policies to mitigate the
spread of the disease, such as lockdowns, stay-at-home policies, school closures, travel restrictions,
vaccine campaigns, etc. The implementation of these policies has significantly affected the
progression of COVID-19. In this talk, I will introduce a series of mathematical modeling studies
regarding COVID-19 conducted over the past three years in collaboration with the Public Health
Agency of Canada and the Toronto Public Health. The studies focus on mitigation strategies,
epidemic prediction, reopening, and vaccination strategies, taking into account the actual
epidemic prevention needs of public health sectors, and highlighting the scientific value of
mathematical models in aiding public health decision-making.

Biography: Dr. Pei Yuan is a postdoc in the Department of Mathematics and Statistics at
York University, Canadian Centre for Disease Modelling (CDM) and One Health Modelling
Network for Emerging Infections (OMNI-REUNIS). She obtained her PhD in applied
mathematics from York University in 2021. Her research interests include dynamical systems,
ordinary differential equations, bifurcation theory and applications, modelling and analysis in
mathematical ecology and epidemiology. She works in a broad field of application including
modelling and control of infectious diseases, and zoonotic diseases, as well as tea pest control,
climate change and mosquito-borne diseases, data-driven statistical modeling and analysis.
During the pandemic, she has been working with Public Health Agency of Canada and Toronto
Public Health on data-driven predictive modeling and building the dashboard (internal) for
controlling COVID-19 in Toronto.

Refining species generality from a dynamical view of realized niche
Lai Zhang
Yangzhou University, China

Biodiversity loss is occurring at an unprecedented rate globally, but its consequences on
ecosystem robustness remain difficult to predict. Extinctions of species with different dietary
niche breadths (species generality) can produce unequal outcomes. However, the existing diverse
definitions of species generality may obscure our understanding of species loss consequence on
ecosystem robustness. Here, we assessed five generality metrics at both the species- and the
network-level: binary generality, effective link generality, and link strength-, biomass- and energy
flux- weighted generality. We used a multi-trophic food web model in combination with empirical
data to explore the relationship between generality and species richness. We further performed
secondary extinction experiments by sequentially removing species with either maximal or
minimal generality. We examine food web robustness to species loss based on realized or
fundamental dietary niche. At the network-level, all considered generality metrics increase with
species richness, albeit at markedly different rates. The relative richness of generalists to
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specialists stays roughly invariant. Our sequential species elimination experiment demonstrates
substantial variability in ecosystem robustness responses to different generality metrics. In both
generality ranking scenarios, removing generalists measured by biomass-weighted generality is
the most detrimental to food web robustness, suggesting that species with dominant biomass
should be of high biodiversity concern. Our work recommends that studies investigating
biodiversity conservation under various anthropogenic forcing should include biomass-weighted
metrics and pay more attention to species’ dietary niche realized in the current food webs instead
of the dietary niche recorded in the historic food webs.
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Dynamics analysis of a diffusive predator-prey model with spatial memory
and nonlocal fear effect

Xuebing Zhang
Nanjing University of Information Science and Technology, China

In this study, we analyze a delayed diffusive predator-prey model with spatial memory and
a nonlocal fear effect, by taking into account the fact that the effect of fear on the growth rate of
prey is delayed. First, we verify the existence and boundedness of the solution of the proposed
model. Then all steady states are considered, and the conditions under which they are stable are
analyzed in light of the model parameters. For the non-delayed model, local/global stability and
bifurcations are studied at constant steady states. For the delayed model, we use the delay as the
bifurcation parameter to study the Hopf bifurcation and Turing-Hopf bifurcation. Finally,
numerical simulations are presented to validate our theoretical findings. It demonstrates that the
system exhibits a variety of spatiotemporal patterns as a result of spatial memory delay and
nonlocal fear effect delay.

Biography: Xuebing Zhang, an Associate Professor of the School of Mathematics and
Statistics, Nanjing University of Information Science and Technology. He received his doctorate
from Nanjing University of Aeronautics and Astronautics in 2017. His main research interests are
dynamic analysis of reaction diffusion biological population model. He has published more than
30 papers in academic journals such as Journal of Theoretical Biology, Mathematical Biosciences,
Nonlinear Dynamics. He received funding from the Natural Science Foundation of Jiangsu
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Province.

Modelling the impact of medical resources on the transmission dynamics and
control of infectious diseases

Huaiping Zhu
York University, Canada
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Abstract-Graduate Forum

(Alphabetic order)

Mathematical models and existence of solutions for atherosclerosis in early
stage

Yanning An
Nanjing University of Information Science and Technology, China

In this paper, we establish a new model of atherosclerosis based on fluid-structure
interaction(FSI) model of blood vessel. The model consists of Navier-Stokes equation, Biot
equations, and reaction-diffusion equations, which involves the effect of blood flow velocity on
the concentration of low density lipoprotein(LDL) and other biological components. For proving
the existence of weak solutions, we first divide the new model into FSI sub-model and coupled
reaction-diffusion sub-model. Then, using Roth’s method and operator splitting numerical scheme,
we obtain the existence of weak solution of FSI model. In order to solve the nonlinear term
representing the consumption of oxidized lowdensity lipoprotein(oxLDL), we construct a regular
system. The results in FSI sub-model together with Schauder’s fixed point theorem allow us to
obtain the existence of non-negative weak solutions for original system by showing the existence
and non-negativity of weak solutions for the regular system.

Stability and Hopf bifurcation in the echinococcosis model with mixed time
delays and spatial diffusion

Weixin Chen
Ningxia University, China

In this paper, an echinococcosis model with mixed time delays and spatial diffusion is
proposed, which describes the dynamic behaviour of echinococcosis transmission from dogs to
livestock. The local stability conditions of the positive equilibrium point of the system is
investigated by using the Routh-Hurwitz criterio. Moreover, based on the linear approximation
method of nonlinear systems, the Hopf bifurcation behavior at the positive equilibrium point is
analyzed by regarding the delay as a bifurcation parameter. Numerical simulations are presented
to provide a better understanding of the theoretical results.

Global dynamics of an endemic disease model with vaccination, the
asymptomatic and symptomatic in complex networks

Erhui Li
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Henan Institute of Science and Technology, China

In this work, we analyze the global dynamics of an endemic mathematical model
incorporating direct immunity by vaccination and the transport from the asymptomatic to the
symptomatic in complex networks. Through calculations, we obtain the disease-free equilibrium
and the endemic equilibrium. The basic reproduction number $R_0$ is defined by the existence
of the endemic equilibrium. By analyzing the characteristic equation of equilibria and constructing
suitable Lyapunov functionals, the stability of steady states is proved. Numerical simulations in
scale-free networks and Possion networks are performed. The results validate the correctness of
our theoretical analyses.

Mathematical model of Alzheimer’s disease with prion proteins interactions
and treatment

Huixia Li
Nanjing University of Aeronautics and Astronautics, China

The accumulation of B-amyloid (Ap) is one of the most important pathogenic factors in the
occurrence of Alzheimer’s disease (AD). Studies have shown that oligomers are more toxic in the
process of AP aggregation because oligomers can interact with receptors such as prion proteins
(Prpc) and the interaction causes Prpc to be misfolded into pathogenic oligomeric prion proteins
(Prpol). In this paper, we propose an AD model including two types of AP, the interaction of
oligomers with Prpc and anti-Ap drugs treatment. The existence, uniqueness, and non-negativity
of the solutions are analyzed. Furthermore, we prove that the model admits a unique globally
asymptotically stable equilibrium, which means the drug cannot cure AD completely. Finally, we
present some numerical simulations and investigate the relative contributions to AD with two
types of AP, AB40 and AP42. In addition, elastic analysis description AB42 paranuclei can be
used as a therapeutic target.

Traveling wave solutions of a nonlocal partially degenerate model for Aedes
aegypti
Kai Wang

Nanjing University of Aeronautics and Astronautics, China

This work is devoted to investigate the existence of traveling wave solutions for a partially
degenerate Aedes aegypti model with nonlocal effects. In this talk, I will first introduce the
transmission mechanism of dengue fever, and then review the research status of the disease, so as
to lead to the model of this paper. Next, the main results of this work will be given and | will show
the outline proof of the results. Finally, the theoretical results are verified numerically. We study
the effects and the sensitivity of parameters on the wave speed and the basic reproduction number,
respectively.
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Yangzhou University, China
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Risk assessment of atherosclerotic cardiovascular disease based on feature
selection of L1-CBFS

Mengdie Yang
Nanjing University of Information Science and Technology, China

To achieve risk assessment of atherosclerotic cardiovascular disease, the number of features
directly affects the performance of the model. In this paper, we propose a L1 regularized mutual
information feature selection algorithm based on copula (L1-CBFS). The data set was based on
real medical visit data, including pulse wave velocities measured by the ultrafast pulse wave
velocity (ufPWV) device. Firstly, the L1-CBFS algorithm was combined with four classifiers,
namely, Gradient lifting tree (GBDT), Ultimate Gradient Enhancement (XGBoost), Light gradient
Enhancement Machine (LightGBM) and Random Forest (RF), to evaluate the classification
performance. Finally, the optimal feature subset that the feature selection algorithm contributes
significantly to the target task is obtained. The experimental results show that L1-CBFS-
LightGBM model has the best performance, the accuracy of 91.34%, macro precision of 91.39%,
macro recall of 91.07%, and macro F1 score of 90.4%.

Sliding dynamics and optimal control of avian influenza model with saturated
incidence rate

Shuangyan Yang
Ningxia University, China

In this paper, we develop a susceptible-infective-susceptible-infected-recovered avian
influenza model with saturated incidence rate and three control measures, which is proposed to
evaluate the comprehensive effects of different control measures on the spread of avian influenza.
Based on the threshold policy, the threshold level is used as the reference index of whether to take
control measures. No control measures will be taken when the total number of infected birds and
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humans is less than the threshold level. Otherwise, the three control measures will be implemented
simultaneously to mitigate the spread of the disease. Furthermore, by using the Utkin equivalent
control method, the existence of sliding mode equation and its dynamics are investigated.
Additionally, the method of dynamic programming is introduced to study the optimal control for
the model. Through constructing and proving the existence of viscosity solution of the
corresponding Hamilton-Jacobi-Bellman equation, the optimal control pair is further obtained.
Finally, numerical simulations are performed to illustrate the corresponding theoretical analysis
results.

Finite-time contraction stability of a stochastic reaction-diffusion dengue
model with impulse and Markov switching

Wei You
Ningxia University, China

From the perspective of prevention and treatment of dengue, it is important to reduce the
number of infections to a certain range in a limited time. That is, the study of finite time
contraction stability (FTCS) of dengue system is a meaningful topic. In this paper, a dengue
epidemic model with reaction-diffusion, impulse and Markov switching is proposed. By
constructing an equivalent system, the existence and uniqueness of the global positive solution is
proved. Then, based on the average impulsive interval method and the bounded impulsive interval
method, sufficient conditions are obtained to ensure the finite-time contraction stability of the
dengue model. Finally, numerical examples are given to illustrate the theoretical results and the
numerical results show the influences of impulse, control strategies and noise intensity on the
finite-time contraction stability of the system.
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A Brief Introduction to the SMS of NUIST

School of Mathematics and Statistics, Nanjing University
of Information Science and Technology (NUIST), China

About NUIST

NUIST, formerly named Nanjing Institute of Meteorology, was established in 1960 and enjoys
the reputation as “the cradle of meteorological talents in China”.

In 1978: Listed as one of the 88 National Key Universities in China.
In 2004: Renamed as Nanjing University of Information Science & Technology.
In 2017: Selected as National “Double-First-Class” Construction University.

Rankings: #41 in Best Global Universities in China / #511 in Best Global Universities (U.S.
News);

#50-71 in Mainland China / #401-500 in World-University-Rankings-2020 (ARWU).

A*: Meteorology was ranked Top 1 in subject assessment by the MOE and rated A* in China.

About School of Mathematics and Statistics

The School of Mathematics and Statistics (SMS) in NUIST, is eligible to offer Master’s and PhD
programs in Mathematics, Master’s program in Statistics, Professional Master’s program in
Applied Statistics, as well as postdoctoral positions of Mathematics. Mathematics is not only a
key subject of China Meteorological Administration, but also a key subject of Jiangsu Province.

The School also offers three undergraduate majors including Information and Computing Science,
Applied Statistics, and Mathematics and Applied Mathematics, which are all key majors of
Jiangsu Province, China. Both Information and Computing Science, and Applied Statistics were
selected as the First-class undergraduate major by the MOE.

Rankings: #30 in Mathematics in China / #166 in Mathematics (U.S. News);
# 49-75 in Mathematics in mainland China / #301-400 in Mathematics (ARWU).

Faculty: The School has personnel of highly qualified teachers with strong research capabilities.
The School currently has over 110 faculty members, including 32 professors and 21 PhD
supervisors, 41 associate professors / associate researchers.
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Honor & Awards:

® Norbert Gerbier-Mumm International Award, World Meteorological Organization (2001)

® National Thousand Talents Program, Fok Ying-Tong Education Foundation, Distinguished
Professor of Jiangsu Province, etc.

® Outstanding award in COMAP’s Mathematical Contest in Modeling (MCM) /
Interdisciplinary Contest in Modeling (ICM) (2012, 2018, 2019, 2022)

® The only prize of the highest rank, namely the Higher Education Press Cup, in the National
Mathematical Modeling Contest for undergraduates (2011)

2012 2018

Interdisciplinary Contest In Modeling isciplinary Contest In Modelis
,// Certificate of Achievement Certificate of Achievement

RA=S—— WK
RTRE RTINS A A O] K B S K HOTAR

BB M—~F KRR

L £ M

AL Nanjing University

" ow Nanjing University of Information Science & Technology

12000
¥ il
i G- um: WARIE of [ 3

® The first class award for National teaching achievement by the MOE (2014)

Was Dot As
Outstanding Winner

siam. WIT] @M A

® The first class award for teaching achievement of Jiangsu Province (2011, 2017)

® Many awards as national brand curriculum, excellent curriculum of Jiangsu Province, key
textbook of Jiangsu Province, excellent textbook of China Meteorological Administration

Research in School of Mathematics and Statistics

Research Areas and Features:

® We focus on the problem-driven theoretical research, and a strong research team has been
formed in the fields of fluid dynamics, scientific calculation, statistical inference, time series,
algebra and number theory, etc.

® We emphasize on the intersection and integration with the atmospheric sciences, develop
mathematical technology to solve key problems in interdisciplinary research, and carry out
extensive and in-depth research on the application of multiple linear models to typhoon
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diagnosis, the application of control theory to data assimilation, earth system model and other
atmospheric mathematics, etc.

Platform: National Center for Applied Mathematics (jointly), Center for Applied
Mathematics of Jiangsu Province, Jiangsu International Joint Laboratory on System
Modeling and Data Analysis, Statistical Research Base of Jiangsu Province, Foreign Experts
Studio of Jiangsu Province, 4 enterprise cooperative education platforms of MOE, and 5
enterprise postgraduate workstations of Jiangsu Province, which can provide excellent social
resource for enhancing the students’ innovation and enterprise ability.

International and Industrial Collaboration: On average, about 30 mathematicians or business
experts from around the world visit the School each year for 2 to 4 weeks, conducting joint
research with local mathematicians and statisticians, holding seminars, and making themselves
available for consultation with students working in their area. Through teaching partnership and
active cooperative research projects, the school has close ties with the industry such as Huawei
and Neusoft.

Fund: In the past five years, the academic team of the School has received 55 National projects
and 76 other level projects, including 973 Program, National Key Research and Development
Program of China, Key Program of NSFC and so on, altogether 39.8 million (CNY).

Publications: More than 400 papers in SCI journals like Trans. Amer. Math. Soc., Adv. Math.,
J. Funct. Anal., Sci. China Math., Arch. Ration. Mech. Anal., SIAM journals, IEEE journals,
etc, and more than 30 monographs and textbooks, in the past five years.

Education in School of Mathematics and Statistics

Aims: Advancing mathematical and statistical knowledge through novel and insightful research.
Training experts in not only mathematics but also other academic, industrial, and applied fields.

International Joint Training Program: International cooperation with University of Reading,
Florida State University, Carleton University, etc., carrying out joint enrollment and training
of undergraduate, master and PhD students, as well as regular academic exchanges.

Employment and Further Education: High quality employment rate is over 98.2%, including
research, teaching and technology development in the field of government agencies, research
institution, education, IT, meteorology, finances and so on. The rate of studying abroad as a
postgraduate is over 30%, and many graduates have been enrolled in domestic and foreign famous
universities such as Cornell University, University of Edinburgh, Columbia University,
Imperial College London, Tsinghua University, Chinese Academy of Sciences, etc.

Future of Our Students: The School cultivates a number of prominent alumni including
“National Major Talent Project” and tenured professors in USA and European countries, and
makes important contributions in the field of numerical prediction, climatic statistics, data
assimilation and the application of differential equation, etc.

Website: https://math.nuist.edu.cn/3305/list.htm Email address: sms@nuist.edu.cn
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Team Introduction

Biomathematics and Applied Differential Equations Team

The team focuses on theory of differential equations, control methods and numerical
inversion algorithms, and applied them to complex fluids, biomathematics and data assimilation,
which promotes the theoretical development and efficient applications in meteorological satellite
data assimilation. In the past five years, the research results are published in Adv. Math., ARMA,
JDE, JFA, CPDE, CVPDE, SIAM, MB and other journals, a total of 98 SCI papers. The team has
carried out 17 projects of National Natural Science Foundation of China and 5 projects of Science
and Technology Plan of Jiangsu Province. The team has won the first prize of Educational Science
Research Achievement of Jiangsu Province (Science and Technology Research Category),
Mathematics Achievement Award of Jiangsu Province, Youth Award of Jiangsu Society
for Industrial and Applied Mathematics, etc.

Principal members
Biomathematics

Qi An (%), Kewang Chen (% 7 HE), Guangping Hu (%) *F), Yong Jiang (3% 5 ), Wenjun
Liu (X3 %), Xuebing Zhang (5K & £%)
Applied Differential Equations
Rong Chen (J#2%), Xueping Huang (3% %%°), Temesgen Desta Leta, Zijin Li (Z=¥-}), Yan

Li (Z¥?), Yaning Li (ZZIV.7*), Guangying Lv (&) 1), Anum Shafiq, Xingdong Tang (3 M%),
Yangin Xiong (FEH1%5)

Inverse Problem and Control of Differential Equations
Shunjie Li (ZFN7A), Yuchan Wang (£ L #), Bin Wu (3=#R), Xiaochuan Xu (£5/N)1])
Applications in Image Processing

Yunjie Chen (Ff fo7%), Jingshi Li (ZE51¥F), Qianting Ma (5 f515), Weiwei Xu (1R EEH)
Representative research projects in the past six years

Wenjun Liu, National Natural Science Foundation of China (Grant No. 11771216)
"Mathematical models and dynamics of nonlinear wave propagation in viscoelastic biological
tissues", 2018.01-2021.12

Weiwei Xu, National Natural Science Foundation of China (Grant No. 11971243)
"Correlation matrix calculation in gene expression data analysis", 2020.01-2023.12

Guangying Lv, National Natural Science Foundation of China (Grant No. 12171247) "
Research on stochastic partial differential equations with multiple scales", 2022.01-2025.12

Bin Wu, National Natural Science Foundation of China (Grant No. 12171248) " Inverse
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problems and numerical methods in stochastic cardiac electrophysiological System", 2022.01-
2025.12

Wenjun Liu, National Natural Science Foundation of China (Grant No. 12271261)"
Mathematical Model and Dynamics of Atherosclerosis Based on pulse wave", 2023.01-
2026.12

Shunjie Li, National Natural Science Foundation of China (Grant No. 61573192)
"Differential flatness of affine nonlinear systems and related problems", 2016.01-2019.12

Yunjie Chen, National Natural Science Foundation of China (Grant No. 61672291)
"Research on hippocampus segmentation of multimodal infant brain MRI images", 2017.01 -
2020.12

Temesgen Desta Leta, National Natural Science Foundation of China for Foreign Young
Scholars (Grant No. 11950410502) “Studies on singular nonlinear wave wquations: a dynamical
systems approach”, 2020.01-2021.12

Yanqin Xiong, National Natural Science Foundation of China (Grant No. 11701289)
"Qualitative analysis and bifurcation of limit cycles for several nonlinear systems", 2018.01 -
2020.12

Yaning Li, National Natural Science Foundation of China (Grant No. 11801276), "Fujita
critical index for fractional superdiffusion equations", 2019.01-2021.12

Shenggian Chen, National Natural Science Foundation of China (Grant no. 11901306) "
Model based on artial differential equation for the association between intra-seasonal
oscillation of tropical atmosphere and subtropical climate", 2020.01-2022.12

Yuchan Wang, National Natural Science Foundation of China (Grant No. 11901308)
"Inverse problems and numerical implementation of nonlinear parabolic equations with
nonlocal diffusion coefficients", 2020.01-2022.12

Qianting Ma, National Natural Science Foundation of China (Grant No. 61902192)
"Ultrasonic image segmentation of breast tumors based on superpixel analysis and
unsupervised clustering model", 2020.01-2022.12

Kewang Chen, National Natural Science Foundation of China (Grant No. 12001287) "Study
on fluid-structure interaction model for nonlinear wave propagation in arterial blood flow",
2021.01-2023.12

Qi An, National Natural Science Foundation of China (Grant No. 12101318) "Study on
pattern dynamics of population model with memory chemotaxis" 2022.01-2024.12

Yan Li, National Natural Science Foundation of China (Grant No. 12201308) "Study on
Symmetry and Existence of Solutions of Nonlocal Pseudo-differential Operator Equations"
2023.01-2025.12

Jingshi Li, National Natural Science Foundation of China (Grant No. 12201310) "An
Efficient Numerical Method for Optimal Control Problems of Stochastic Navier-Stokes Equations
"2023.01-2025.12

Yaning Li, Mathematics Tianyuan Foundation of National Natural Science Foundation
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of China (Grant No. 11626132) "Existence of Periodic Solutions of Fractional Laplace
Equation", 2017.01-2017.12

Wenjun Liu, Key Research and Development Program of Jiangsu Province of China (Social
Development) (Grant No. BE2019725) "Non-invasive detection of cardiovascular disease based
on pulse wave information", 2019.07-2022.06

Wenjun Liu, Mathematics Tianyuan Foundation of National Natural Science Foundation
of China (Grant No. 11926315) "Advanced seminar of fluid-structure interaction and its
applications in medical diagnosis", 2020.01-2020.12

Rong Cheng, Mathematics Tianyuan Foundation of National Natural Science Foundation
of China (Grant No. 12226412) "Workshop on Tianyuan Mathematics of Differential Dynamic
Systems and Variational Methods", 2023.01-2023.12

Wenjun Liu, Jiangsu Natural Science Foundation (Grant No. BK20151523) "Dynamic
analysis and stability control of time-delay dissipative viscoelastic systems", 2015.07-2018.06

Xuebing Zhang, Jiangsu Natural Science Foundation (Grant No. BK20150420)
"Dynamic analysis and control of time-delay reaction-diffusion population model", 2015.07-
2018.06

Representative research achievements in the past six years

Xuebing Zhang etc., Dynamics analysis of a delayed reaction-diffusion predator-prey system
with non-continuous threshold harvesting, Math. Biosci., 2017.

Zijin Li etc., Regularity of weak solutions of elliptic and parabolic equations with some
critical or supercritical potentials, J. Differential Equations, 2017.

Qianting Ma etc., A fractional differential fidelity-based PDE model for image denoising,
Mach. Vision and Appl., 2017.

Xingdong Tang etc., Stability of the traveling waves for the derivative Schrodinger equation
in the energy space, Calc. Var. Partial Differential Equations, 2017.

Wenjun Liu etc., A note on blow-up of solution for a class of semilinear pseudo-parabolic
equations, J. Funct. Anal., 2018.

Qi An etc.. Geometric stability switch criteria in two-delay differential systems with delay
dependent parameters, J. Differential Equations, 2018.

Xingdong Tang etc., Stability of the sum of two solitary waves for (gDNLS) in the energy
space, J. Differential Equations, 2018.

Guangying Lv etc., Kinetic solutions for nonlocal scalar conservation laws, SIAM J. Math.
Anal., 2018.

Xuebing Zhang etc., Dynamics and pattern formation of a diffusive predator—prey model in
the presence of toxicity, Nonlinear Dynam., 2019.

Wenjun Liu etc., Stabilization of a thermoelastic laminated beam with past history, Appl.
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Math. Optim., 2019.

Guangying Lv etc., BMO and Morrey-Campanato estimates for stochastic convolutions and
Schauder estimates for stochastic parabolic equations, J. Differential Equations, 2019.

Shunjie Li etc., Maximal feedback linearization and its internal dynamics with applications
to mechanical systems on R4, Int. J. Robust Nonlinear Control., 2019.

Qi An etc., Dynamics and pattern formation of a diffusive predator-prey model in the presence
of toxicity, Discrete Contin. Dyn. Syst., 2020.

Yunjie Chen etc., Quasi Fourier-Mellin Transform for Affine Invariant Features, IEEE Trans.
Image Process, 2020.

Bin Wu etc., Carleman estimates for a stochasticdegenerate parabolic equation and
applications to null controllability and an inverse random source problem, Inverse Probl., 2020.

Yangqin Xiong etc., Limit cycle bifurcations by perturbing a class of planar quintic vector fields,
J. Differential Equations, 2020.

Xiaochuan Xu etc., On the inverse spectral stability for the transmission eigenvalue problem
with finite data, Inverse Probl., 2020.

Xuebing Zhang etc., Spatiotemporal dynamics of a delayed diffusive ratio-dependent
predator—prey model with fear effect, Nonlinear Dynam., 2021.

Yanqin Xiong etc., The maximal number of limit cycles bifurcating from a Hamiltonian
triangle in quadratic systems, J. Differential Equations, 2021.

Xiaochuan Xu etc., On the stability of the inverse transmission eigenvalue problem from the
data of McLaughlin and Polyakov, J. Differential Equations, 2022.

Wenjun Liu etc., The strong solutions to the primitive equations coupled with multi-phase
moisture atmosphere, Phys. D, 2022.

Xingdong Tang etc., Instability of the solitary waves for the 1d NLS with an attractive delta
potential in the degenerate case. Math. Res. Lett., 2022.

Guangying Lv etc., Stochastic transport equation with bounded and Dini continuous drift, J.
Differential Equations, 2022.

Xuebing Zhang etc., Global stability of a rumor spreading model with discontinuous control
strategies. Phys. A, 2022.

Xingdong Tang etc., Instability of the solitary waves for the generalized derivative nonlinear
Schrédinger equation in the degenerate case, J. Differential Equations, 2023.

Xueping Huang, Semi-linear elliptic inequalities on weighted graphs, Calc. Var. Partial
Differential Equations, 2023

Published Textbooks

Wenjun Liu, Yuepeng Wang, Feida Jiang etc. Equations of Mathematical Physics:

37



NUIST, CDM & JSIAM

Models, Methods and Applications (2nd), Science Press, 2021. (Welcome to join QQ group
933354732 for teaching discussion)

Gang Li, Wenjun Liu, Feida Jiang etc. Equations of Mathematical Physics: Models,
Methods and Applications, Science Press, 2017.

Wenjun Liu, Jian Ding, Rong Cheng and Shengqi Yu, Ordinary Differential Equations-
Theory, Methods and Applications, World Academic Press, 2013.

Online MOOC

Differential Equation (masters), National postgraduate education wisdom education
platform, https://www.gradsmartedu.cn/course/nuistP04011A66899 (suitable for postgraduate
students majoring in Mathematics)

Equations of Mathematical Physics (research includes), National postgraduate education
wisdom education platform, https://www.gradsmartedu.cn/course/nuistP04011A53524 (suitable
for undergraduate students majoring in Mathematics, and non-mathematical postgraduate students
majoring in Applied Meteorology et al.)

Equations of Mathematical Physics, Chinese University MOOC,
https://www.icourse163.org/course/NUIST-1461957161?tid=1470000446 (suitable for
undergraduate students majoring in Atmospheric science, Electronic Information and
Mathematics et al.)
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Traffic Guidance

(We look forward to your guidance at any time)

o @5‘: WAL
T = e
Y MRER LAY
oy A
(2 CHD O
Ttk s8Sik 22/ \4H
FAZENTI
(B5P3
1M
SRR
B S TR
ese ik 3848
iz ZFEAREN1753 %
. /
—_—a
[REpe /
o 1540 g
25 FUHR A
o (488575 55 88)
TR A O e X
T
MR A R B Sl
TR C ENA €Y @ AElsE = 09
B AT O Ao L) U A X
o
1 S 2 |
©) B s B
Q =M NE o o 8 Al
. ) B EMMR AR (TR 2R)
A =48 (BHS E BRX)
745 5% P CE o B ST AN
R (1M b Y T s
O winpm  HALER
/ o tHREDS
SR HEZA
A mmn
RBIER @ O tﬁ'g"q’,CP/[:\r 0z
AR
O srn ey -
T0
(FH LX)
S
75 L U X
G RIMEESE
0 o
O S ST =1
o 7K D IR SR E
IO BT

I

46

e Al HbLiZis 1 5328
455 £ 35 55

y P Stk
EERPLIZ

(S




€) PERIEASIMERS RS

GIS for Nanjing University of Information Science & Technology

@

)

FEE XXX XY

4{// ‘\4‘ O
Non S UNIVERS

Wish you a happy life.




