/ST 77

[/

77
e .

”llllllll

OURFUTURE







2023 F EEH S ERFERMAE

R A A S
HE W BRIKE

2023%F12819H
BEBRBRARE
BESEBER AL ES



B

BEmE
BRBUR £ &
MR AT KR
A = B
ZRB &4 © GBM, SBS, PDSM, PMSM

=

BEMERRARDESR

BEBNMRABERRIRE

BERFNTHREITHRRE

KRB - 2 A ER S04 E T2

SIEEE

ot

gL+

BRICIEEE (EHA)

Boat

EEMLE

LEHESE

Richard Schoen %1%

20234 [HFE B PR G RIBEE RRIFME
REARRKEESR

BRPXARZEERGERER ()

XEMARBELE

EEMERRAARESR

BELERRLTDITHAER

2023 FERBBREBMEEEER



gl E

BFBR :
HBUOARERMNBE —E  BRIBB2023FERHBRERS  TENZBRBEA208F - ¥

MRREERFBINEBRITRETHREZRBEALRETERE " ARBEEHERY
EEERE® -

BE-EHRIBHEBFEARRE  UXSEBHNAZRAFARF L MEEERERT
B2 BAE o B2004F MUK - B BRI T 2,6008 FEBEHABABR - AIFHE460
RRWI PR TELBEFTHN I NBEED - AMARBEREEFEAT HE
ERRERBBHAR  EEAREHEER - ARAIZZTEE  AMEEBAEHREELS
H L H R BN -

BHSAERORE  SEMER  JURETHEEES  R[RRELEREZFE 2B
BRBEREE F—ME - -BEERZL AL EVEAREMEE - B2IIMEEIZESW
HBRHFETL MEATHEBREVERBEAUERERUERERRS  ZEHTEBEE
E-FTRERKIZEELRE TAHETER  UMRBYIMELFAIF U6 - SEH
FEE - 2B TE2RBLETE -

RPBBEEE > MB2017EXBEREER B ERichard SchoenBRETEMEZESEE -
2006 FE EHYIEE B X George F. SmootHRIEIBEZEEITF -EMETENEZER
HtREHEEINBERAR  HERHBRNBEHEEZAEE -

R AEEREEN  TOUHURERYEBREMEZISERD - EREEBRARBHEE
B RMRUCHIEEEEEREERANRAE  AHEHEARR ¥ - RARIEH -
HWEETESULE  RARZEWEFEE-—RKBLEM -

BRBCREE EFmHER
BEBERRLT EENMEKE

ESR RERBHEEGBREZHRER



gl E

BENREE - FUEM  BLEZ

BUOSH 2023 FIEEHBRMERAR - SB > KMBETERTHBEE2LENAF  ERATENEERER
20FF AV R ©

CEDH SREEFERUBEFEHBEAS 2Y  RBRME - EEHBREETERIL - BRE[BY
SE TRETEZLERRPERSNTE  EHEFLEEBENNE BMNRVBHEBNRREHER
ERLINMBEMBERT -ZIEHNAEY  BREEELIESLENEN BEETE - BLEANAUSUEE - &
DELHE  MEHABDAAR -

BRES  EMEAFTIRERYEREGIFELSZE  SFREEASHBLEURBNELZIZH - 58E
2004 ERHBREE BAEBTEBEPNAREZEERYERR (MR) - BLITR2012FEEHERSEE
BRAIRXERMAAEELE  EXIMARANRBERALHABRMBEIERN SELENBLL ST HEEN—
BERNWE - RMHBI T -

RHEMEES  BEZRET - HTZESNUBEZEENHE  EMTHENEXNBRISEEHRER
MBS - FEZ  ZH - ERNXFESFRBEIIFEERER  EHURMITFENIERT - SR
PR HERRD « BRURBEZRE  BERBENBENE  BBRIEERAD 20 FERBFOHEME - 3F
EESGHE FEFMEAERBEIRNECER S REEPNHEHER -

ENEINBMEEER  FHAKRKNKESE HZEENSMNEEEMR  2EBPNZIEAEXREIHERE
¥ EEFERFHEBLIREM  RERAL  BERD  BMNBREEMNCHEEISRER - o 18
EHERTHBTEETZS2MERSYE  BEBLHMENREZNAT  EMEEERRNE  FEEE
BBESTEMATNEAZHEFIHNES -

EEBERZESHMEHN  TAEBBERRZBL  HEEZRE  BMNAZAR - RNELHL » FF
BAERREERBARAR - FHEMESE -

Webtr Lo Wb ddo o & strsct F sy

EZHkE Richard Schoen #i% George F. Smoot #i% EHZEIR
B EFRAT 2023F ERHEE 2023 F fER B EE EEREKE

ITHRABE BifEEEEE BEEZEEXF BRE (KEHR)



EEHZREIEMF-—EATBTELAMIKNBENRLE  —ERZERER - BEHBR
HEEEEREBPXKRER2004F KL - BAITHEHBHENLN > SBPSEREHE
RBMZ2NAIRERE  MBOMAYERRE[HRM

20215 » EREMEESZRERNFEEFEBNRIAREBEHE  HAERFBRT -—RRNVER
B ERMEASEBEHBRBIBBE208 T AP BE1008 TRFLERSE 8T
HAAREMFER  TEARE  LETHRER  URHBHRETY - BB KB EREE
RES  UXFHGREREBNENMNEZAZNAREHEEBREIRE -

ERYERLEMEFTEZES  NENZESNBEEZES - Al E R ENEMMTE
HiE MEEIXZE - BEYEELE - 20235 ERYERENEESHE RN B AREN
12U EREBEAK  EFEHB2017FRBREERB ERichard Schoen# iR ° 2023 F EEHE
RBEZESIHEER  MERVUSZREWMARK  TFEB2006FHEEYEBRSEE
George F. Smoot# ¥ »

ERUAKESXEESE  SBKEZAA - H—UEMES  ATEE - EHERE - Rt
ETHRIREE  RBREXMRRSE - MEARARBABTRMEL L - BENER - BWES
ERAEENEHTNEER S ETRBRILMRBRSE - ABRONSLESEBNE
EReg  AHBAEMRERSE  AREIBMZESZEWMAMER  BEBRHREL BN
MM XERER - BMZEENERER  SRTERYBRERENG T SRSV MERHR
BERQM -



2023 FEEHERAIOZXBME N RELMESOHE - SEERIERHLER/RES
JNERE - ULREMEERELZE - TRITHF - BMEAR =S EHEZRSBMKFNBENE
HE o NERBERE R —F - RE—E WER—E UREEREZHME-

BEREHANERD  BERBS  HERBMOAKEFD HABXEZH ; EMHEER
T BERAAEEN BRBERES  HBLCGRBMABENSER - ARNERREHE © B
EBRES  BRAGREREBNRM RTRE  BUSRNBLNEMBSEEKZR
BEMBMN » MZGRERES MK REE -

KEBEANEERHE-BEHRBEG ZEBEREES [RF]  ERTZEEFRENBEUHE
g FEARFRE-—ERFEREASEEFEBENEARE - 1916F » BEES - BB

(Ludwig Flamm) B IR HEAEBEMS 5 19355F » E2FEEA (Albert Einstein) MZE#R (Nathan
Rosen) E%HE [&)F] - ERHE-ZEFBRARTEERETAEBENEBNLMERE -
BRUFEY R EESNYENTEFTUEEE SERHE - ERBEHENYEEFRE
RE > YEERLWE -S| HE . FEENETYEE -



HRER B e

LU T Et B4 EEm B e FHRRIERE

HES BERS BRES EERES
eR—% $250,000 $50,000 $100,000 28 $400,000 &
HEESRES
fREE—47 $120,000 $20,000 $60,000 28 $200,000 &
HEMESRES
sREE—4 $60,000 $10,000 $30,000 2H $100,000 &
HEMESRES
ERERE $32,000 $8,000 $20,000 Y B $60,000 &
HEMESRES

4 42 2R $1,000,000 + HEMEEE R &

BTREZEHREEHBRNEY

AR o

FRERMYEFME » AT Facebook M Instagram L 73

o


https://hlma.hanglung.com/tc/
https://www.facebook.com/hkhlma
https://www.instagram.com/hanglungmathematicsawards/

Richard Schoen #i%
2017 KRB R BBREE
EZEEPERE

ZE N KEFE DK

BRER B
BAREHAE

Andrew G. Cohen %
BEAERFKE

BFEHR
BEBRAZ

Jun Kigami $%
AAREEBAE

FRIFHR
BEMBAKE

RBIARIR
BBARE

Kenneth A. Ribet #i%
EZEMMNKERTHD KR

mAEHIR
ENLIB N


https://profiles.stanford.edu/richard-schoen
https://scholars.cityu.edu.hk/en/persons/hon-fu-raymond-chan(98f1cf10-a01a-4642-8470-c48b0e977687).html
https://ias.hkust.edu.hk/people/ias-members/directorate/prof-andrew-cohen
https://www.math.ust.hk/people/faculty/profile/mafong/
https://hlma.hanglung.com/getattachment/fc2de283-8dfb-481f-aab3-d19776774585/prof-jun-kigami_with-banner_20230808.pdf
https://www.math.ust.hk/people/faculty/profile/mawpli/
https://hlma.hanglung.com/getattachment/afee99cb-028d-41a7-96a1-ba8dd872fdf7/prof-tom-yau-heng-wan_with-banner_20230807.pdf
https://hlma.hanglung.com/getattachment/838fa16d-a724-40d5-8d64-6d0a8cb9a403/prof-ngaiming-mok-with-banner.pdf
https://math.berkeley.edu/~ribet/

FiT 3R
REANAEN B BBNEAR

RonH#R
HERERR

REEHIR
XEEMHEAR


http://www.math.ucla.edu/~hongwang
https://hlma.hanglung.com/getattachment/f5426793-1ee9-4ec9-97fc-bd3ff6323e4a/prof-ya-xiang-yuan_with-banner.pdf
https://hlma.hanglung.com/getattachment/6d16ba3b-56b8-4498-8f53-94d673f62ae5/prof-shou-wu-zhang_with-banner_20230811.pdf

2023 EEHBRES

BEZES

E=E

George F. Smoot %
2006F i ERYEEREE
BEBERFARE

RAEBHIR
BENMBRAKE

EEEHIR
BEPIKRE

RESHIR, P
RSB ALBR MR E R KE

BIAERIR

BREEAE

SREIEELE
REHR B

B4 R4, BBS, MH
BUERAMNER

miEERE
BRPXAE

REERIR

BREEAE



https://ias.hkust.edu.hk/people/ias-members/faculty/prof-george-smoot
https://hlma.hanglung.com/getattachment/be746f98-98bc-48ae-8d55-a9c4c3db687b/prof-thomas-kwok-keung-au_with-banner.pdf
https://www.math.ust.hk/people/faculty/profile/masyleung/
https://www.kaust.edu.sa/en/study/faculty/tony-chan
https://scholars.hkbu.edu.hk/en/persons/LLING
https://hlma.hanglung.com/getattachment/64b84ba1-583b-47c2-8d81-fd8a0d957624/mr-alfred-cheung_eng_with-banner_20230825.pdf
https://hlma.hanglung.com/getattachment/c97acafc-fe04-4711-8a9c-95e04919b81e/mr-siu-leung-ma-bbs-mh_with-banner.pdf
https://www.med.cuhk.edu.hk/staff/dr-ko-ho-owen
https://www.math.hkbu.edu.hk/people/micheal-ng/

TR
ERREAS

HRExL
EEERRLDF

SRR
BRETARE

4Py
EMHEESREBEER ORI


https://hkust.edu.hk/senior-adm/vice-president-for-institutional-advancement
https://hlma.hanglung.com/getattachment/cb6a65b6-757e-4af8-a5d0-9c4b1c520cb8/ms-susan-wong-with-banner.pdf
https://www.polyu.edu.hk/ama/profile/tongyang/
https://hlma.hanglung.com/getattachment/05f24615-54b5-46e9-9d48-5d1d1095c73a/dr-chee-tim-yip_with-banner.pdf

2023 [EHEHBBES

NEZEE
EE

HFRBR
BEMBRAKE

S MI3iR

BRI e Eric Marberg 1%

BERMBAE

RETR B BUR
BRRMEAE

REEHIR
BEBEAE

EXEHR
BERBEAE



https://www.math.ust.hk/people/faculty/profile/mafong/
https://www.math.hkust.edu.hk/people/faculty/profile/mazgbao/
https://www.math.hkust.edu.hk/people/faculty/profile/emarberg/
https://www.math.hkust.edu.hk/people/faculty/profile/ivanip/
https://www.math.hkust.edu.hk/people/faculty/profile/mamsxiong/
https://www.math.hkust.edu.hk/people/faculty/profile/tianlingjin/

REBBIR
BENMBRAE

B IR
BENMBRAE

fZeAtE T
BREBMREAE

EEmEL
BEBRAE

i E

RigExEL
BREBEAE

REREL
BEERMBAE

BREEE %L
BRNEAE


https://www.math.ust.hk/people/faculty/profile/masyleung/
https://facultyprofiles.hkust.edu.hk/profiles.php?profile=jimmy-chi-hung-fung-majfung
https://www.math.hkust.edu.hk/~mastanho
https://www.math.hkust.edu.hk/people/faculty/profile/maybku/
https://www.math.ust.hk/people/faculty/profile/chimanleung/
https://hlma.hanglung.com/getattachment/2c2bcf52-eb3d-4f86-8e31-0a809cf87be7/ms-niki-hiu-yan-chan_with-banner_20230807.pdf
https://www.math.ust.hk/people/faculty/profile/macwyu/

2023 F EEHBBANEKERERE
(HERBUBREXZBIER)

BREE: BEGSHSPE
BEEM SEELL
RERS : REH

EE SR  Equilateral Polygons over Finite Fields

BREMW WESEK
BEER : REAREKE
RERZ : RHEE BRE EFR

EBEWME . Investigating the Edge 1-2 Conjecture:

from Complete Graphs to Trees and
Unicyclic Graphs

BREW  BREBER

EEEZER  REAXEE

REREZ : RXE - -HEME EEZW - REF

EEffZR . Onthe Upper-bound of Anchored
Packing Problem

ERER: REBER

FEER : RBAXREE

RERZ : HRE#H HTE BR#S TER
B

EfEMZE © Structure of Critical Groups of
Circulant Graphs

BREM
BEER -
KERZ :
HEMR

ERER
REERM -
MERE :
HEME

B B UBBAR) BR
L AR
. BER

3% © Quantum Computing: Adapting Shor's

Algorithm to the Problem of CLT Group
Size Finding

MESBEBFER

Thomas Johnson Z 4

REH - HBE

On the Properties of the Semigroup
Generated by the RL Fractional Integral

R PNCE EE
L B

gEM - ERE - AIEE - EREH

*Algorithmic Classification on the Expansion of

Fractions in Negative Rational Base

BABEEER

F Mt

2 A

On the Parametrization of
Egyptian Fractions



10.

11.

12.

BREB
BHEH
RERE :
EEFZ

BREM
REER -
KERZ :
HEMR

EREM
REER :
RERZ :
HEMR

BREM
REERD :
RERE :
HEMR

ERBAMNR

REEEE L

EHE

On Solutions of the Exponential

Diophantine Equation p*- g¥= z?

REEBBAFEKALSHE
SFERE

2189 ~ MOEE

Generalization of Stern's
Diatomic Sequence

BBBERE

BBTHRELE
BBSAET ~ MREREL ~ EIEI
Mean Shadow of Rotating Objects

N E Pl

RRHRE

EEBB 56

Least Optimal Square Packing in a Square

13.

14.

15.

ERER
REER -
BERZ :
HEME

BREM
REERM -
KERZ :
HEMR

B

REMH :
REER -
BERZ :
HEME

BEREZLZHE

RAREE

RETF - L8R8

Generalising Orthocentres of Triangles
to Simplices as the Isogonal Conjugates
of the Circumcentres

BERESK

BIREXE

HEH F%

Covering 45 Points Configuration with
Disjoint Unit Disks

hEELCER

REXEE

RELE - BRAEC - REM

On the Littlewood Problem and Sum of
Two Squares in the Ring Zq



2023 FEEHEBBANEKRESENERER/E "a5URY
(HEBUBRRENLBRBIEF)

LREERHSHE
Equilateral Polygons over Finite Fields

The study of affine geometry over finite fields (as opposed to
the rational, real or complex number fields) has been an interest
among geometers. Most notably, the number of d-dimensional
affine subspaces in a n-dimensional space over a finite field is a
classic result dating back to the early 20" century, which involves
the Gaussian hinomial coefficient. Recently, N.J. Wildberger, in
his book Divine Proportions, mentions the existence of a regular
pentagon over a finite field of order 19. This has prompted
a question: how many pentagons can be constructed over a
finite field? More generally, how many equilateral polygons
can be found, and how many are there up to symmetry? This
paper investigates this problem, and gives both analytic and
computational results on the number of equilateral polygons.

LHRESBER
Investigating the Edge 1-2 Conjecture: from Complete Graphs
to Trees and Unicyclic Graphs

The 1-2-3 Conjecture, posed by Karonski, Luczak, and Thomason,
questions whether for every connected graph G different from
K, itis possible to assign a weight equal to 1, 2 or 3 to each edge
such that for every two adjacent vertices in G, their sums of
incident edge weights are distinct. Similar to the above problem,
the Edge 1-2 Conjecture is to classify all graphs such that it is
possible to assign a weight equal to 1 or 2 to each edge such that
the above condition is satisfied. While the Edge 1-2 Conjecture is
not true for all graphs G different from K, for instance complete
graphs, we will prove the Edge 1-2 Conjecture holds for all
connected graphs that can be obtained by removing one edge
from a complete graph, and classify all unicyclic graphs that
can fulfil the Edge 1-2 Conjecture. Finally, we present a more
efficient way of solving the 1-2-3 Conjecture for the specific case
of triangle-union graphs, compared to the algorithm presented
for the general 1-2-3 Conjecture.



SHESBER
On the Upper-bound of Anchored Packing Problem

The Lower-Left Anchored Rectangle Packing (LLARP) problem is
well-studied in optimisation. Given a finite set of points P in the
unit square [0, 1%, where (0, 0) € P, we seek a set of rectangles S
that has maximal area coverage, each of which has a lower-left
corner anchored at a point p, € P. S satisfies three constraints:
the rectangles are pairwise non-overlapping, completely lie
within [0, 1% and the sides are parallel to the coordinate axes.

This paper looks into a variant of LLARP, concerning convex
N-gons, anchored at their lower-left vertex and with the two
edges adjacent parallel to the coordinate axes such that a right
angle is formed. We focus on finding the upper bound for some
set of points in maximal coverage anchored packing.

LIRERER

Structure of Critical Groups of Circulant Graphs

The critical group of a graph is defined as the torsion subgroup
of the cokernel of the Laplacian matrix of the graph. In this
paper, we investigated the critical groups of two classes of
unitary circulant graphs, which are Cayley graphs on the group
of integers modulo n7, with connecting set being the set of units
modulo 7. The explicit group structure of such graphs when n is
product of two distinct primes and when 17 is a prime power, are
computed using Ramanujan Sums. Furthermore, we investigated
the critical groups of circulant graphs with fixed connecting
sets, and expressed one of the components of the group as
the greatest common divisor of real and imaginary parts of
Chebyshev Polynomials.

5.BA (BRER)ER
Quantum Computing: Adapting Shor's Algorithm to the
Problem of CLT Group Size Finding

Shor's algorithm, first proposed by Peter Shorin 1994, is a well-
known quantum algorithm for the discrete logarithm problem
and for factoring large integers. Via running-on a quantum
computer, it is able to have-a much better asymptotic runtime
than state-of-the-art algorithms on classical computers. This
report builds uponthe Shor's-algorithm to construct a quantum
algorithm for finding the order of CLT groups (groups satisfying
the converse of Lagrange's theorem) with significant advantage
overclassical algorithms.



6.IEREBEBRER
On the Properties of the Semigroup Generated by the RL
Fractional Integral

For an operator A, it is sometimes possible to define e* as an
operator in and of itself provided it meets certain regularity
conditions. Like e™ for ODEs, this operator is useful for solving
PDEs involving the operator A. In this paper, we discuss the
semigroups generated by the fractional integral, an operator
appearing in PDEs in increasingly many fields, over Bochner-
Lebesgue spaces.

1TBRKEEEER
Algorithmic Classification on the Expansion of Fractions in
Negative Rational Base

This paper rigorously explores the expansion of fractions in the
unorthodox number system with a rational negative base -N,/D,,
building on the work of Lucia Rossi and Jérg M. Thuswaldner on
multiple number representations in such a base. Our objective is to
establish a finite number of recurring expansions, using our novel
theories and algorithms. We introduce definitions and conditions
for four types of expansions, and present two distinct proofs for
the Complete Residue System Theorem, our first main theorem.
Our Second Main Theorem outlines the bounds of terminating and
recurring expansions in any number system, providing a method
to compute all expansions-for any fraction m/n. These findings
provide a thorough examination of fraction representations in the
negative rational base system, enhancing understanding of its
intricate characteristics.

B EARAEEER
On the Parametrization of Egyptian Fractions

This study explores Egyptian fractions, focusing on parametrization
to construct a unified approach to open problems in this field.
The paper introduces a symmetric parametrization for Egyptian
fraction equations, demonstrating its effectiveness through three
applications. It also investigates conjectures related to the shortest
length of Egyptian expansion and the Generalized Erdds-Straus
conjecture, and explores connections with semiperfect numbers.
The research leverages geometry to transform Egyptian equations
into a parametrized system, offering a novel perspective on tackling
open problems with and within the field of Egyptian fractions.



9. BEM AL
On Solutions of the Exponential Diophantine Equation p* - ¢’ = 2*

In this paper, solutions of the exponential Diophantine equation
p* - g’ =z” are investigated. In fact, using modular arithmetic
with new tricks, we are able to prove Theorem 1.1 that it has at
most one solutionx, y, z€ N, wherep = 3 (mod 4) and g = 1 (mod
4). Meanwhile, our Theorem 1.2 concerns the special case when p
= T(mod 4) and g = 5. We prove in part (a) that it has at most one
solution provided that p satisfiesp = 3, 7 (mod 10). Besides, part
(b) guarantees that the solution of the particular equation 13* -
5 =z’ is unique and this fills the loophole of Burshtein's proof.
Alternatively, another proof of this result is given and the main
tools we employ are results from linear forms in logarithms
of algebraic numbers developed by Baker and Davenport.
Interestingly, with applications of primitive Pythagorean triples,
we reveal in part (c) a new connection between solutions with
even y and classical half-generalized Fermat numbers p.

NREEEAFZKALZPE
Generalization of Stern’s Diatomic Sequence

Stern's diatomic sequence is defined as a, = 1, ay, = a, and ay.,
= a, *+ a,.,. It has many useful properties such as { a,/ @, }os1
that runs through all positive rational numbers exactly one
time. In this research, we generalize the coefficient of a, and
a.., Which can be any real number p, r, and s, and find 2 closed
forms and some summation formulas of it. We also investigate
the properties in number theory when p, r, and s are positive
integers.

NEBBERE
Mean Shadow of Rotating Objects

In this paper, we conduct an analysis of the problem concerning
the mean shadow cast by rotating objects. The original problem
was introduced by Cauchy in 1832. He proposed solutions for the
2-Dand 3-D scenarios in 1842 and 1850, respectively. Inthe original
problem, the shadow was formed by orthogonal projection. In
2022, the problem was revisited under the 3-D scenario of a light
source with finite distance-above the rotation center. Instead of
3-D scenario, we focus on the 2-D-case and generalize the problem
hy placing the light source arhitrarily. We derive explicit formulae
of the mean shadow. With these formulae, we provide a numerical
method to compute the mean shadow, which surpasses the
conventional simulation.



NEAEZBERPE
Least Optimal Square Packing in a Square

A lot of effort has been devoted into solving the famous Square
Packing Problem, which investigates the minimum side length of
a square container that can pack n unit squares. This involves the
search for the most optimal packing for squares. The aim of this
research is to investigate an opposite idea to the original problem.
We delve into the least optimal packing of squares, i.e., finding the
minimum side length of a square container that can contain all
configurations of 7 unit squares.

By considering the idea of a rotating container, we have
successfully found the solution to the case of two squares. At the
end, by studying the classification of intersections between the
configuration and the container, as well as harnessing analytical
methods, we have found the exact solution to the general case of
nsquares.

BERBELZHE
Generalising Orthocentres of Triangles to Simplices as the
Isogonal Conjugates of the Circumcentres

In this paper, we have generalised the orthocentre of a triangle
as the isogonal conjugate of the circumcentre of a simplex. Along
this generalisation, we have also carried two intriguing properties
of the orthocentre of a triangle over to higher dimensions, which
says that the isogonal conjugate of the circumcentre of a simplex
is either the incentre or an excentre of its pedal simplex, and is
also the radical centre of the facetal circumhyperspheres of the
simplex.

To this end, we have extended the scope of isogonal conjugation
with respect to simplices to non-interior points through developing
new algebraic and geometric characterisations for it. We have
also obtained a higher-dimensional analogue of a curious property
of isogonal conjugates with respect to triangles, which says that
when both a point and its isogonal conjugate with respect to a
simplex are projected onto the facets, the projections formed are
co-hyperspherical.



14 EBREER
Covering 45 Points Configuration with Disjoint Unit Disks

We study the conjecture of the non-existence of disjoint unit disks
covering the 45 points configuration, proposed by Aloupis, Hearn,
Iwasawa, and Uehara. We proved that if such covering exists, then
the number of disks N used must be 3 < N < 5. We also showed
that if N = 3, then the number of points covered in the outermost
circle must be (8, 7, 6) up to permutation.

15 NBEECER
On the Littlewood Problem and Sum of Two Squares in the
Ring Z,

Sum of two squares is a well-developed topic in number theory
and J.E. Littlewood asked whether, for given unequal positive
numbers /1 and k, there exist infinitely many n such thatn,n + h
and n + k are sums of two squares. Mong, Lai, and Mak showed a
method to find such triples but » must be a perfect square and one
of h, k, and |h - kKl must also be a perfect square.

In this paper, we developed an explicit formula for generating
infinitely many n which need not be a perfect square such that n,
n+1,and n+ 3 are sums of two squares. We also developed a
formula to solve Littlewood Problem where there is no restriction
onhor k and this result is found to be related to sum of two squares
among Eisenstein integers.

Lastly, we looked at the cyclic ring Z,: Harrington, Jones and
Lamarche found the condition when not all elements in Z, are
sums of two nonzero squares. We found the number of elements
which are sums of two nonzero squares in all such cases.
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