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Process for your SRF

* Find your supervisor

Settle down your project

* Write a research proposal

e Selection interview

* Begin the research work

e Conclude your research results

* Final presentation



How to find your
supervisor?

= Option 1: Approaching Your
Course Professor

= Option 2: SRF website:
https://www.scifac.hku.hk/current
/uqg/el/research/srf-orf
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SUMMER RESEARCH FELLOWSHIP (SRF) & OVERSEAS
RESEARCH FELLOWSHIP (ORF) SCHEMES FOR SCIENCE
STUDENTS

Since 2007, the Faculty of Science has implemented two schemes: Summer Research Fellowship (SRF) &
Overseas Research Fellowship (ORF). The ORF Scheme provides financial support to students to go to
overseas laboratories or institutes to work on research projects, while the SRF Scheme supports students to
do research at a supervisor's laboratory in the Faculty of Science.
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https://www.scifac.hku.hk/current/ug/el/research/srf-orf

Computational Mathematics

Research Opportunities from Science School / Departments Members

Research opportunities are available from the Science School and Departments for HKU Scienct Prof. W.K. Chin
undergraduate students. Students are encouraged to visit the following websites to know more abou T 9

teachers’ research interests and approach them for research opportunities. Mathematical modeling, applied computing, optimization

8ol o Bibicalesl St - Prof. G. Han

L4 CNnool o 10l0g1cCal dSciences: . . .

https://www.biosch.hku.hk/about-us/our-staff Coding and information theory

* Prof. M. Ng

e Department OfCh_emiStryi _ Applied and Computational Mathematics, Artificial Intelligence and Machine Learning,
http://www.chemistry.hku.hk/pro_pgs_supervisors.php Data and Imaging Sciences and Scientific Computing

e Department of Earth Sciences:  Prof. X. Yuan
https://www.earthsciences.hku.hk/current-students/undergraduate-students/research-opening- Scientific computing, management science
opportunities . Dr.G.Li

e Department of Mathematics: Numerical analysis, scientific computing
hgtp//wwwmathhkuhk - Dr. Z. Zhang

at ‘Research Groups’ under the ‘Research’ section C . . .
( P ) Scientific computation, biomechanics

¢ Department of Physics: - Dr. K. Cai, Postdoctoral Fellow
http://www.physics.hku.hk/students/Summer/Summer Coding theory, combinatorics
e Department of Statistics & Actuarial Science: * Dr. Z. Wu, Postdoctoral Fellow
http://www.saasweb.hku.hk/research/research.php Scientific computing, mainly in uncertainty quantification, model reduction, quantum
mechanics

Y. Xu, Postdoctoral Fellow

o o o ) D "
Chat with your potential supervisor to get researchesra codng theory
idea
Or talk to them about your rough ideas...



Research Proposal

= After reading given materials, consider the following points:
1. Why this research is important?

2. How do you plan to conduct it?

Eg. Literature review? Experiment?

How is the design?

3. What do you need?
Eg. Relevant literatures,

coding language, other softwares
Introduce your research

4. Time/Effort allocation proposal and express your
Eg. How often to meet supervisor? passionate during the

Group work or Individual work interview.



During the research \ /

work N\ /

Have to face intractable problems:

Accept the fact that there will always be problems that %
you can not solve right now. Be patient and don’t give up. '

Some tips may help:
Keep in contact with your supervisor :

When facing research challenges, discussing them with your

supervisor can provide valuable assistance, boost your confidence,

and offer new insights to guide your progress.



During the research \ /

work N\ /

Record your process : — B —

|
You will have better control about the whole progress and be mor \ ((

clear about how to spend these weeks. Also, by reviewing, you will be

proud of what you have already done.

Try it tomorrow :

Sometimes sleeping will give unexpectable insights. Task a break is useful

and necessary.



During the research \ /
work N\ /

Do not use FAKE data S—

Academic integrity is more important than achievements. The

purpose of SRF is to give us a chance to try what research is like.

Mistakes could be creative!

Keep open-minded to the mistake you made. Sometimes, it may provide

you with more idea. But do not forget to fix it.




Final step

Poster include introduction,

methods, results, conclusions and
references. Try to make it attractive.

Syn0p5i53 include more details

comparing with the poster. Make it a
summarize of the whole project.

Presentation: creat chance to

let more people know what you have
done. Talking could give you more
inspiration

Common types of Integral Inequalities with
analogues in discrete cases

Opial’s inequality and Gronwall-Bellman inequality

‘Wang Linjing

Supervisor: Prof Wing Sum Cheung
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Introduction

Within the vast re
significance of relutions. whether
or inequaliies, cannod be overstated. 1t is
evident that the likelihood of two quantities
being unequal far surpasses the probability of
i qualiy. Consequenly, inequalites ss-
sume 2 more profound and infucs

naking the sudy of
Analytic Inequalities an intriguing and capti-
vating topic

matbematical ana

The cxploration of incqualilies as a branch
of mathematics traces it rots back to the
carly 191h century, when visionary mathe-
maticians such as Gauss,
v 1 the theoretical Toundstions for 3

Cauchy, and Ceby-

proximaiun metbods. Since thn. th sty
cqualitis has ussbed, i
faherem beauy and. demonsraing
ional depth and breadth in 1o applcaions
Scross various dscplins, eluding Py,
s Engincering. Con-
ed 45 3 dynamic nd
researeh direetion within mathematics,
offering fundamental tools to unveil qualits-
u uqu.m..uh properties of solutions to
and integral equations, which
21t heart of mary consemporry scienif
problems.

Traditionally, inequalities can be categorized
inte two broad types: integral inegqualities,
which involve integrals of functions, and dis-
erete inequalities, which encompass finite
sums. For the purpose mer Re-
scarch Fellowship Scheme 2023, the focus is
pemaly on segual meguaiis, wih pa-
ticular intercst in
Bellman type incqualitc:

his Sun

Main Objectives
1. Original Opial's inequality (Opial's proofs
Olesh's proof)
2 Opial inequalities with higher order deriva-
tives
[Willer's inequality + Das’s extension)
3. Discrete Opial inequalities
(Lasotu’s inequality + Wong's inequality
4 Gronwall-Bellman inequality

1 Original Opial’s inequal-
ity

In my rescarch, my primary focus has been
on contributing to the fiekd of Opial inequal-
ities. This contrbution includes an cxtensive
ruture review encompassing Opial's o
nal proof as well as Qkech’s proof with wei
ened assumptions.
+Opial's inequalities illustrutes that:  1If
2(t) € C(

B]) satisfes £{0) = 2(h) = 0,
(0,h). then the following

and
inequality holds

") be sheautly
Farte, 1 1 150 mentons

2 Opial inequalities with
higher order derivatives

npm m.mnuu with higher order deriva-

i rcat significance in practical
modeling problems, where the imonvement
of higher erder dervatives is quile common
Therefore, it is natural 1o extend the classical
Opials inequality to incarporuse these higher
order derivatives.

+ The initial attempt to cxplore such exien-
sions was undertaken by Wit in 1968 In
this work, I nat only review the existi
proof bat also preseat my own methodol-
gy to establish the following resul

€70 besuch n 90) = 0

< n—1(n > 1). Then, the
mnuum,, \mqual\w holds

+ Furthermore, there exists & sharper vessin

ot e kg 8 D Brcaim,
Ace ¢ Extension, if (1)

n ), and i
continuous with [[* |2 (1) dt < o, then
the following incquality holds:

3 Discrete Opial inequal
ties

In the realm of Opial imequaliies, it is im-
portant {0 recogniee that many problems or
i real-world situations are discrete i
natuee eather than continuous. Therefore, the

g
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development of discrete versions of integral
fiequalities Bolds g1 e
context of my research, 1 ave specifically re-
viewed two notable discrete inequalifies
e s il s 8 dierte nuogue
lech for the muM Opial
{ncqualy, Lnown 13 Laso
10 s or . sequence o mombe
xih ¥, slisfying zg = ziy — 0, the fol-
lowtng incquali hods

© A represents the forward difference
perstor and || denotes the greatest in
ger function.

« Another prominent example i discre
form s Wong's inequality. For 4 non-
dectasing soqcace f non-septv -

ers 0, the followis

These discrete versions of Opial inequalities
affer valuable insights and tools for analy
ing and solving problems that are inberently
discrete in nature,

4 Gronwall-Bellman  in-
equality

Upon reviewing the resulte of Opial inequal-
itics, 1 have also summarized the proof of
Gronwall-Bellman inequalities and endeav-
ored to combine thess two types of inequal-
itics in scarch of potcntial new discoverics.
Regretuably, my cffons did not yield any us
ful conclusions.

‘The Gronwall-Bellman inequality states that
for seal-valued continuous functions gif) and
(1) defined on an interval 7, assuming that
§(1)is dflrentable n the ateror of | and
([8) < aithult), we can derive the follo
inequality

Bt <

This inequality provides an upper bound for
the function y(¢) in terms of s iniial value
u(0) and the integral of the function gi) over
the interval 0, ¢

Conclusions

In summary, this lteraon
amined the Opial’s incquality, including its
original proof and variations related to higher

ar and discrete forms

lso been made to explors potential con-
ctons il the Gromat-Belman el

lving into existing rescarch and results
on integral inequalities, e aim s to u

their underlying principles.
tions with other mathematical sonce
Ldenty theie peica Tlevance In oiving

stablish conne

scientific problems. The exploratian of spe-
Cilic types ol tncspusliti provides valusbie
ts into their distinct properties, appli-
nd implications vithin the brosder
atical landscape.

Discussion and Forthcoming
Research
*However, it is important 10 sskaowledge
The
* tor sdy
and most
on cxisting liters-

tore. Consequently, the allempt o combine
these incqualites Bave nat yiclded new re-
Ade

equalities may offer potcatial avenues for
useful combinations.

« Funthermare, fecent rescarch has shown
ihat e boundaries between iiegral -
equalies and discrete inequalities ex-
bibit a certain degree of indistinciness by
considering the concept of 'ime scales.
Therefore, in addition. to stdying dis-
erede versions of inequalitics and their ana-
Iogucs, exploring the comiext of time scales
appears to be a promising direction for fur-
ther investigation
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Thanks for listening
&
Good Luck!
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