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SERE (1) “HHEMIERFAASR” F4 6 A 5 B 10:55-12:10 AT

IEHA Iwa

10:55 - 11:10 A1 45 5 3t FE P Ramsey & IZ A9 HLARIL 77 & (abstract)
S (LERFRFR)

11:10 - 11:25 The convergence of an efficient Levenberg-Marquardt method for nonlinear equations
under Holderian local error bound (abstract)
Liang Chen (Huaibei Normal University )

11:25 - 11:40  Isogeometric Analysis-based Topological Optimisation for Heterogeneous Parametric
Porous Structures (abstract)
tEFE (AT KF)

11:40 - 11:55 Lazy Hermite Reduction and Creative Telescoping for Algebraic Functions (abstract)

Du Lixin (School of Mathematical Sciences University of Chinese Academy of Sciences )

11:55 - 12:10  The subresultant of several univariate polynomials (abstract)
Yang Jing ( Guangxi University for Nationalities )

SUERE (2) “ATHFR” FA 6 A 5 B 10:55-12:10 #5#1/7

IHA Hdelp

10:55 - 11:10  Improve the Robustness and Accuracy of Deep Neural Network with L o, Normal-
ization (abstract)
Faft (VEHERHFEFAFLR)

11:10 - 11:25 Analyzing the barren plateau phenomenon in training quantum neural networks with
the ZX-calculus (abstract)
RE (P ERFERLE L REALFLE)

11:25 - 11:40 A& FAE F &0 094818 F & & A ik B 1% 2 & (abstract)
e (ITTIREKF)
11:40 - 11:55 Attention-Based DenseNet for Pneumonia Classification (abstract)

I (AR kFHFFR)

11:55 - 12:10  Autotuning the Performance of Matrix Multiplication and Convolution for Deep
Learning on CPU (abstract)
kg (PEAFRERAGEFRARFLR)

LS 3 6 A 5 B 12:10-14:00 None
Y3 HHREIFRE (3) 6 A 5 B 14:00-14:30 ZA/T

IHEA BN

14:00-14:30 Multistability of Small Reaction Networks
iz (LFMEMRKF)
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BIFRE (4) 6 A 5 B 14:00-14:30 #A&#/T

IHEHA BE%E

14:00-14:30 New Constructions of Optimal Cyclic (r,d) Locally Repairable Codes from Their

Zeros

FRARM (LK)

pERE (3) “HEHHE” FA 6 A 5 B 14:35-15:50 AT
IHAN %
14:35 - 14:50  Sparse Multiplication of Multivariate Linear Differential Operators (abstract)
Huang Qiao-Long (W& XFHF 5 X IAFHRT Q)
14:50 - 15:05 A Companion Curve Tracing Method for Rank-Deficient Polynomial Systems (ab-
stract)
BRK (PEAERERSEFRARTLR)
15:05 - 15:20 A 323K E— £ % 7 K 7T 294 69 — /A 5] ik (abstract)
RE (RAEIFEKRTF)
15:20 - 15:35  JLE % 7T % 3 X 4E 4 5 #) 5] 4 89 47 52 (abstract)
ARWE (MR KE)
15:35 - 15:50  Smith form of triangular multivariate polynomial matrix (abstract)
Li Dongmei (# @A X %)
DA E (4) “EAHFFT T4 6 A 5 B 14:35-15:50 A4S /T
EHA T
14:35 - 14:50 Ramp schemes based on CRT for polynomial ring over finite field (abstract)
Ding Jian (#&#JF5E K %)
14:50 - 15:05 An Optimal Quantum Error-Correcting Procedure Using Quantifier Elimination (ab-
stract)
Mei Jingyi (East China Normal University )
15:05 - 15:20 Dynamic contest model with bounded rationality (abstract)
Zhang Ming (L% K %)
15:20 - 15:35  Computing [1,2] open locating domination number in some families of graphs (ab-
stract)
Raza Hassan ( University of Shanghai for Science and Technology )
15:35 - 15:50 =4k % 0 RNk £ 4 Zero-Hopf 504 5 #7 A H %3 F (abstract)
FH (AFTMEMR KF)
FBR 6 A 5 B 15:50-16:15 None
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S UIRE

(5)

“HEtET 8 6 A 5 8 16:15-17:30 Z&/T

16:15 - 16:30

16:30 - 16:45

16:45 - 17:00

17:00 - 17:15

17:15 - 17:30

New results on the equivalence of bivariate polynomial matrices (abstract)
Zheng Xiaopeng (F BHFEHF 5 R 4HFHRAR)

The Invertibility of Rational Univariate Representations (abstract)
Hokdah (8 RF)

Asymptotic normality in t-stack sortable permutations (abstract)
MRk (KEFE T KF)

W= A 9L A ) F BT BT H P 69 2 B (abstract)
ELE (RFMEMEAS)

Efficient Algorithms for Determining Constant Residues (abstract)
B (FEHFERHTEZEAFHRR)

MERE (6) “HHAHFAASR FA 6 A 5 B 16:15-17:30 #4541 /T
FTHEA B
16:15 - 16:30  Evolutionary behavior and novel collision of abundant wave solutions to a novel KP-

16:30 - 16:45

16:45 - 17:00

17:00 - 17:15

17:15 - 17:30

like equation (abstract)
Feng Yueyang (Inner Mongolia University of Technology )

On the probability of generating a primitive matrix (abstract)
Chen Jingwei (CIGIT, CAS)

Verifying the positivity of a function over a finite set (abstract)
WEE (b BAERIE D R AAETLR)

A T Isabelle/HOL #2 5 #3669 C++ KL 4 m% (abstract)
B (AT K 43 82

1884-2016 & % A 4% T AL 4FAE B I 5 #7 (abstract)
WA (LEHERFRFR)

%S 6 A 5 B 17:30-20:00 4H/T
THENHEFELERESEN 6 A 5 B 20:00-22:00 A#HT

EHA

Vg XA
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2020 - 6 A 6 H

S2 Ka#iFiRE (2) 6 A 6 B 9:00-10:00 Z4A/T

THA: FR

9:00-10:00 AL 52 3] P #y—FF Z A f A A9 A AF R 98 Leave Zero Out
Ak (B RAEME KRF)

B 6 A 6 B 10:00-10:20 None
Y5 HHEIFRE (5) 6 A 6 B 10:20-10:50 AT
FTEA ERE

10:20-10:50 Pattern avoidance and lattice walks
HER GLE LS

Y6 HFEIFRE (6) 6 A 6 B 10:20-10:50 #5#1/T

EHA L3

10:20-10:50 77 18 3% BR 3 64 < i Ak 9 443 5
®2) Gt KR%)

SERE (7)) ‘s HF” BA 6 A 6 B 10:55-12:10 ZA/T

EHA ERE

10:55 - 11:10 ~ A note on the Turdn number of non-bipartite graphs (abstract)
Yuan Long-Tu (% & JTE K %)

11:10 - 11:25 The balanced edge cover decompositions of graphs (abstract)
Yu Minghui (Shandong Normal University )

11:25 - 11:40  Efficient Rational Creative Telescoping (abstract)
Huang Hui (Dalian University of Technology )

11:40 - 11:55 F-factors in quasi-random hypergraphs (abstract)
IR (LR KF)

11:55 - 12:10 A Ramsey—Turéan theory for tilings in graphs (abstract)
WmEE (LEXF)
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10:55 - 11:10

11:10 - 11:25

11:25 - 11:40

11:40 - 11:55

11:55 - 12:10

(8) “IrHILFT” £ 6 A 6 B 10:55-12:10 48317
ETRHA BR

Quasi-interpolation for data mining (abstract)
Gao Wenwu ( Anhui University )

Generation of Escher-like Rosette Drawings (abstract)
HME S () B A k)

Introduction of Continuous Collision Detection of Truncated Ellipsoids (abstract)
Wu Chengran (F BHFE#F 5 R 4HFHR%)

Isogeometric analysis with error-based local adaptivity for structural vibration (ab-
stract)
Yu Peng ( Guangxi University )

1& U IR £ A 69 F A M A& (abstract)
£ (P EAE A K

-'ff‘

-

6 A 6 B 12:10-14:00 None

Y7 HFHFEIFRE (7) 6 A 6 B 14:00-14:30 Z&/T

14:00-14:30

IHEEA BRKK

FAMIE B R BARACTN R 12 5] Bz
Fobak (AT s AR T E AU B A 5T RT)

SARE (09)  “AAHFT 4 6 A 6 B 14:35-15:50 24T
EHA HIK

14:35 - 14:50 A new bijection between RNA secondary structures and plane trees and its conse-
quences (abstract)
T (SRl K F)

14:50 - 15:05 Non-linear Hamilton cycles in linear quasi-random hypergraphs (abstract)
HAA (LA KRS

15:05 - 15:20  On sequences associated to the invariant theory of rank two simple Lie algebras (ab-
stract)
Zhang Yi (Department of Applied Mathematics, School of Science, Xi’an Jiaotong-Liverpool Uni-
versity, China )

15:20 - 15:35 Integer colorings with forbidden rainbow sums (abstract)
AL (LA KRF)

15:35 - 15:50 Properly colored cycles in edge-colored complete graphs containing no monochro-

matic triangles: a vertex-pancyclic analogous result (abstract)
Fth (HALI L k)
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SRAE (10)  “HHEILAT FA 6 A 6 B 14:35-15:50 H#T

EIRA RAM

14:35 - 14:50 Curvature-based r-adaptive isogeometric analysis with injectivity-preserving multi-
sided domain parameterization (abstract)
R (REEIKRFHFHFLFR)

14:50 - 15:05 Interactive Design of cubic IPH spline curves with Control Polygon (abstract)
Zhang Jingjing (%# K %)

15:05 - 15:20 A Neural Network Solver for Knot Placement in B-spline Approximation (abstract)
Bt (M KF)

15:20 - 15:35 & F B4+ 4 542 Toric @AY IEE L R M\ 7/ 5 194
MES (KB T K

F JUAT 5 #7 (abstract)

15:35 - 15:50  Salience-Driven Image Mosaic Method by Edge-Weighted Centroidal Voronoi Tessel-
lations (abstract)
Xiang Bingjin (Hangzhou Dianzi University )

B 6 A 6 B 15:50-16:10 None
SHIRE (11)  “as#5” £4 6 A 6 8 16:10-16:55 24T

EHA HKER

16:10 - 16:25 Factors in randomly perturbed hypergraphs (abstract)
Chang Yulin (Shandong University )

16:25 - 16:40 Largest family without a pair of posets on consecutive levels of the Boolean lattice
(abstract)
Hakg (HAL Ik k)

16:40 - 16:55 Y}, p-tiling and Hamilton ¢-cycles in k-uniform hypergraphs (abstract)
Mk (A K E)

=

SARE (12) “H5iHE” £ 6 A 6 B 16:10-16:55 A& /T

FTHA: HHE

16:10 - 16:25 T 7L Bernstein /& FF 89 1% 5] # (abstract)
W F (A AR I bUE AT AT

16:25 - 16:40 Computing Strong Regular Characteristic Pairs with Groebner Bases (abstract)
FHW (FTEHFREREEFRERFTRTR)

16:40 - 16:55 U Fa 4 T it B T 69 A 32258 F& B H 7k (abstract)
I (LT RF)

Maple & #4 6 A 6 B 17:00-18:00 & H/T
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SdRE (12) “AsHHE” £A 6 A 6 B 17:00-18:00 A&#/T
IHEA EF4&
17:00 - 17:15  Grobner Basis Restriction Theory for Normalization of Indexed Differentials (ab-
stract)
& (L#HEIKE)
17:15 - 17:30 Minimal Representation of a polyhedron and its projections (abstract)
HEH4E (T HKRF)
17:30 - 17:45 B H 5 569 5 i1 H iR (abstract)
FRA (B THEKE)
% 3 6 A 6 H 18:00-20:00 None

2020 F 6 A 7 H

S3  Ka#igikE (3) 6 A 7 B 9:00-10:00 AT
IHA FRHAE
9:00-10:00 % A4 57 P 69 R 28 A
HWHEA P AR & A2 A7)
FER 6 A 7 B 10:00-10:20 None
SR (13)  “@bHF” BA 6 A 78 10:20-11:35 ZA/T
EHA BERK
10:20 - 10:35 Rainbow spanning structures in graph and hypergraph 2 systems (abstract)
I (LEKRF)
10:35 - 10:50 Nonlinear inverse relations of the Bell polynomials via the Lagrange inversion formula
(IT) (abstract)
I (TR FRF S HIAFFR)
10:50 - 11:05 The log-concavity of Kazhdan-Lusztig polynomials of uniform matroids (abstract)
it (REEIKE)
11:05 - 11:20 The maximum size of an edge 2-neighborhood in P5-free graphs (abstract)
HHE (LRITFERF)
11:20 - 11:35 Reverse gamma-expansion for Eulerian polynomials (abstract)

RVZE (PEEBRE (LT )
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SARE (14)  “HHEIKFAASR” 4 6 A 7 B 10:20-11:35 A #HT

IHA B §

10:20 - 10:35 A& F 2 AL H K 69 5 52 M AR S AGEH & (abstract)
Bomkn (At ALK S S b i A )

10:35 - 10:50 Heights of the points on a plane algebraic curve (abstract)
B (P EAFRXF)

10:50 - 11:05 Machine Checked Proof for Some Integral Inequalities (abstract)
T (FEAFRMEF L R AMAFHLR)

11:05 - 11:20 AR & B4k A X % 6955 5 it H (abstract)
AR (LTFHEKRFHFAFFR)

11:20 - 11:35 Sparse Interpolation With Errors in Chebyshev Basis Beyond Redundant-Block De-
coding (abstract)
Zhi-Hong Yang (Shenzhen University )
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Abstract Book

RN LY PEXSE ST
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JT AR



A ~E
K IFRSE
A B 5
* iy (AR R AR b i S AT AT

AMNE R Ay, FPEAMFRRE, AR AR EFERFARIARLR . TERETIELRKS
FHRFLE, HHTERERF R BRI @, SEMERAER >1, SOEHFIENT AR KM =
Y€ % T JE % Navier-Stokes (NS) ZA255fF 69 A £, AR AR KA & 4dE 2 F NS FAZIR /b3t AR
fReyERGEAN, BRI E, 4 XBSWERERMGEARKEN., REGEFTERE, SRF
—RBEHTETERNGHFHEE QK ALE B3 K4 A ABE T E), HH T ARE RX B 5T HMEH%
MEMFE. THERAARMAF_FL, FRAHERS 5L, FEFFARE, KRAAHFFELE,

-0 -——-———90—-————0—-————0 — — ——

MRS 3] P oy —FF S el AR R 2 K %8 — Leave Zero Out
AN (8 TR K )

& BARFRNSFINES, LXRIE (Cross-Validation-CV) A —#F )7 2 K B 692 3 Rk,
Als 5 EHEXNDBIEFRAIEEAFERARLE Y FILFA DT TRALXF K. AREZ2RLEH L
FH X XIIE (Leave-Zero-Out) 89 & sAe A AL 537 K&, 1EZ AT A

AT 2 AN, AL E AR K A B R P IE ALE PR HIZ BUF R+ R B IR
# KR A F 22+ (IAPR Fellow) fo# A LH it 522+ (CAAI Fellow). &35 IEEE Transactions
SENGEREZAFRHPA LE LK 170 $ 5% SCIE # X, £+ 3 BAERABRE & 4HF (Pattern
Recognition) _E&yi& 3k 2 F—iF 895 B w42 L4 %% (Best Paper Awards: Honorable Mentions). 1
Fa AR B LIRAT 2010-2014 SF 5 F A8 3 AR FELELZ—. 1 B L3k 2016 HERHE KR 5]
23X (ICPR2016) “# XiRAAHLE 5 2] track” B9 RER LK. 3 R LK LB F RSN RE/ KA
L ¥, BT & LA Google Scholar %i+t, # 3] 15000 %k, H-4§%k 55. 2014-2019 %% 6 S A\ it Elsevier
PRSI FES. AETEAIFTRFAMNEFI T LR IME, ZHATENFRTFTHIALER, 545
T 2011 F4= 2013 FHRKFHRARAF 1 FEXPARARMSF 2 FL, HEHAH 2 2HIRHERAAK
AFEEAETB 1197, APEEAD 1 A, LRFELELAE 39 4, 6 EFRTH AR, Ly 2a%
ARG R ELREE, 2018 FANRTZHEF— B “THEAREFIFAN.

-0 -——-———90—-————0—-————0 — — ——

G oA o R RS A
* AR (P ARAE & TARAF R
WE: AREBFEMRRKGABBENBIATEB N Tk, WiTEREKERALTAY, GIEHAMSE
. MEZTKE, E0BHEIHTE, ARCMNAEZLEFLEEpHPHORER, AXZET RMNLF R
£ CRYPTO %% %44 EUROCRYPT ®AF 54 LR EFPHFEREGRIHTFATRE,

AAFR: WAL, AETBRERELITRALAERERLLIE, FLR. HELT, PEAE
Mg pfe b EREDAYE HRE, PRECTFLELE, PEAFAELTMEE LR AP ERE W
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AR EFLERSITHEER. TEANFELF, AWM, RE5F3%%s, 2 XELTE ST
w89 #F 52 T4, #£ (IEEE Transaction on Information Theory). {Designs, Codes and Cryptography)
EUROCRYPT #= ASTACRYPT ¥ H A st KAl K2 LR KB 200 RA. B S RREZAN
BEFEFR, RAERFRIFLA L, BRE A ZAR (973). BEZAL AR TR (863). BX
AR FA S EPEAAFREREAEEFERNEFR B, 4245 {Science China: Information sciences). %
RN, CGHEMARE RE) A (F &x2FR). (REMHFHR) FHEHRZE, (Cybersecurity) #=
(R zR %ALY REINIZRHAZRKTANERENKEER. BFERAIRIEFERECER, UK
2006 B K EAMAHE S —FK, 2009 F+ BT “AFARLEESHT” K, 2011 FEHEARES
ZF XA 2014 FF BAF ARSI FHITR,

- -9 -—-——-—0—-——-———0—-————0—— ——

AT P A5t H R A
*AERIR (REKRS)

H%: FHEHHCELEINBAERFHEINHR, EAFTREFTEMEA. KMNFFET—2p TR
THSHE T EARLS PRy A, RMNEAEXEF T EFA, KRMNFERLHEE Cosper HikAn
Zeilberger Bk &, NRBZF T KA ARG Bfe Tk, KRB EAMNANBIZARL— IR, 0IESA
KR#BBRFINGKAR A, ZERPAE. Lk, KRNEANB2HFXGMEIEH. K014 Ramanujan
Bl & XA, % thee) Grobner AiEH . &AL LK TEA KL 0iEw], FNLiE T @8 —R
Mk, RE, RMNWRETET FAEELSTRFEAAF A R ABAEN RIS B EEESTRFGERF
EP S

MR BFRIE, REXRFRFFEHIR, Sk, AT AALSHFRED R, MERELE
# J. Combin. Theory Ser. A, Adv. in Appl. Math. F & &, AA41EF XGPS RSB R 7] &
RHALESZ R ARED, KMEABRSERITRTEEF AR, REF “IE7T” 2FFE. B ‘A
FHEAFEAL RiFH, A I/ ARIETEE 863 X “AMWAKEAEHRRK” A, AHIRE L
AR “AipersrER7, BRAARBFEALETLEAAALAEER 73 HX 20, BRXRARAFLLEHH
KRB 1R, BRARAFLALIALLFEEEAE 2 . BREFZFERT LS H KL No. 14-17
(2016-2019 F, HF—M), MAHLIFARSF R —FL (2012 F). AERFFTAERLEKHFEF O
IARFOHARER, YPEARFAHTEWKFELERAI £4E, RETHFRNEFK,

- -0 —-—-——0—-————0—-————0—— ——
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. AR
AR g RS
R ETOREE]: REED S EREAS )
* XA A (KEZTRF)

%% In this talk, I will first introduce some fundamental issues of bi-level optimization and connect
this optimization tool with a variety of modern learning and vision application problems. Then I try
to construct a unified framework to reformulate and understand different categories of existing gradient-
based bi-level optimization algorithms. Finally, I would like to introduce our recent works on bi-level
optimization and its applications in learning and vision fields.

AN H: 3B, #ig (), W5, KERZIRFIUTHESFRBERBIRFARHAAK. £&
HRFT@AMEF ], KT &, T HEMAEF, K& CCF/CAA #FHFf2 Bt L 70 £ 5K, H
TARX3 AR AREFARFHRAAMAF_FX 17, ITHAARBRF 5L 10, $HKEME
L ICME Best Student Paper £ 2 % (2014, 2015 #%:# &), ICME 2017 Best Paper Finalist ¥ 2 &
(TOP 3 %), B4 % % 5 ICIP 2015 TOP 10% Paper # 1 %, VALSE 2018 &% % /% Poster % 1
Jo 424% Journal of Electronic Imaging # K% % (Senior Editor), The Visual Computer #= IET Image
Processing Zn%, ICPR #= ACCV 4f3k £ /% (Area Chair), AAAI A= IJCAI %4425 % R (Senior PC),
CV/ML 443 CCF ## A £43 (NIPS. ICML. CVPR. ICCV. AAAI. IJCAI. ACM MM %)
2 FER (PC), VALSE #47 AC £R 28 £ /. FRABEE “KREFFAFEL”, TTHXTRS T
X “FHFERRAT?, 748 “BFAAFT AR (TEKR), A “KFrxE” %,

- 90 -——-———90—-————0—-————0 — — ——

New Constructions of Optimal Cyclic (r,§) Locally Repairable
Codes from Their Zeros

¥ AR KH (H K )

#%: An (r,0)-locally repairable code ((r,d)-LRC for short) was introduced by Prakash et al. for
tolerating multiple failed nodes in distributed storage systems, which was a generalization of the concept
of r-LRCs produced by Gopalan et al.. An (r,d)-LRC is said to be optimal if it achieves the Singleton-
like bound. Recently, Chen et al.[1] generalized the construction of cyclic m-LRCs proposed by Tamo
et al.[3,4] and constructed several classes of optimal (r,6)-LRCs of length n for n|(¢ — 1) or n|(¢ + 1),
respectively in terms of a union of the set of zeros controlling the minimum distance and the set of zeros
ensuring the locality. Following the work of [1,2], this paper first characterizes (r,d)-locality of a cyclic
code via its zeros. Then we construct several classes of optimal cyclic (7, §)-LRCs of length n for n|(¢—1)
or n|(q + 1), respectively from the product of two sets of zeros. Our constructions include all optimal
cyclic (r,0)-LRCs proposed in [1, 2], and our method seems more convenient to obtain optimal cyclic
(r,9)-LRCs with flexible parameters. Moreover, many optimal cyclic (r, §)-LRCs of length n for n|(¢g—1)
or n|(q + 1), respectively such that (r +J — 1)  n can be obtained from our method.

AMAEH: AR, B, 197754 A%, ZFEE, AARLRFRFERTFFRIR, HEEF
MK, PERKFREF, PEARF R HIAFTFLER 2L R, ALERFREF, 20060 5T+
T 5 ZAAFARTICREEFE, 2000 F 6 AZE 2012 F 4 AEFHRARAERIEELXLERE
AR ENFR LB LIAR, 2015 F 3 A £ 2016 F 2 A ££BHELEXFTF., FI. ALT@A%R
mEag . I RERXARMAEELME 3 AR E 2. £ (IEEE Transactoins on Information
Theory) « {Design, Codes and Cryptography) . {Finite Fields and Their Applications) . {Discrete
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Mathematics). {Cryptography and Communications). {SCIENCE CHINA Mathematics) % B P sh52
RA A e LR EALF 30 . §HRAFS 31 BERFST 5RETH (ISSAC2006) F4AditLE,

- —-———90—-—-——0—-————0—-————0—— ——

Pattern avoidance and lattice walks
* AR (LA k)

#%: 1 will present some intriguting connections between pattern avoiding permutations and lattice
walks.

AARR: HEREKXFRFEXIHMFHO P 8, LT, 2014 FHELELTERZHE—X
F, 2015 F-2018 /& 45 B H AL F AT P Fe e th K F AN FAF LG AT 5 TAE, AT £ 8548 2 T 5L
Fe A28 E, LHARHT Gt A BB &6 4.

-9 --——-—90—-——-———0—-————0—— ——

FAMIE B R BRI R 32 3] B R
* AR (o AL AR AU 9 5T

W AMREREN BT AANEHTROMES L, BMEAHTROALUVE NG T, FIEXRH
RE@lEe)—Lhik. KRG, NMBT @@ RANEERY O KRB RS T &k, QEmAMEREK
A= F Ao B 2k R AT 35

AAED: W, R, PEAFERIGEIE AR AHERERT 4, PEAFRE K
Hit, MEAFF, WY “RRFAHX FR. "AETHAFTHRINIFE, PEELTFELAYTES4L
W EREEELINEER, PEARFATAIRKFELERAER, WA FFRESFTEEER .
IFERARAFESL, WIHAAIFREXRER, AHXAHAFHABE 10 20; 25FLEHHBEETRE
M, AFHHRRA, BR I3 AE.,. BRAARAFEASL (TEAB)., PEHFERH L, FEH
FRBILZAF 10 &R, EBAIEEZHP, 2AERBL 50 $5H (G F SCI/EL &% 40 £ K), ¥
FEREAEFN 10 2. FPEMFREREAL, PEMASER “BIEFFLE", WINEEIIGEK
BEALT. FPEHAFR “HBIZA” AT KT, FPEHAFER “FFAFRER” 2R F.

- —-——90-—-——-—0—-——-———0—-————0 - — ——

Multistability of Small Reaction Networks
* BB (ATAE MR KF)
%% : The multistability problem of biochemical reaction systems is crucial for understanding basic
phenomena such as decision-making process in cellular signaling. Mathematically, it is a challenging

real quantifier elimination problem. We present some recent progress on multistability of small reaction
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networks. 1) For reaction networks with two reactions (possibly reversible), we find the multistable
networks those have the minimum numbers of reactants and species. 2) For reaction networks with
one-dimensional stoichiometric subspaces, we give the relation between the maximum numbers of stable
steady states and steady states.

MR BRIZ 2014 FELTFAFTRFREAFLRARGELESE. R hn g AL
FM ZRFHRTHESE R, BRAHEFEZE, WABAEAHE B RRKFHLA, ZRELRREBERFARE
MR IXKFAEHRLEHMA, HEHB g AR XFTEERREF P CHTFRTE. #T 2019
FREALTMEMR K FEARETATRIG L, T2AXTAALGTHE, £WHFRRKLT, TR
A A HERBIUTE LM 5 %t P88 A. £ Biometrika, Journal of Mathematical Biology, Bulletin
of Mathematical Biology, STAM Journal on Discrete Mathematics, & Journal of Symbolic Computation
FERSHAKFHRA EAEZR L, TAHARAL SIAM Conference on Applied Algebraic Geometry, STAM
Conference on Life Science, ISSAC, & ICMS % H FRaT & 23 F KRS,

- —-———90—-—-——0—-————0—-————0—— ——

77 18 3% 3R E) 64 5< d AR W A& 4
* 3y (WL R

# % : Hex mesh is attractive for many applications, but automatic and robust generation of high
quality hex mesh is an open problem. Quadrangulation methods based on multi-chart parameterization
achieve great success in these years. As a consequence, applying similar strategy for hex remeshing is a
natural and promising idea.

This talk will introduce our attempts about this problem. First, we proposed spherical harmonic
representation for general topology, analyzed and fixed all the local topological conflict. Second, to
bypass the challenge of global conflict, we aimed at the hex meshes without any internal singularity,
started from the ones associated with exact form, and then extended the technique to the superset of
exact form, i.e. closed form. One of our latest work shows that the “smoothness” is indeed defined
by integrability under metric instead of heuristically defined from aesthetic consideration. This talk will
summarize our works: In global topology, we build the nested topological structure from the general
topology, closed form and exact form; in local integrability, from locally Euclidean assumption to locally
flat metric assumption.

MABR: FEWHE A%, T2 THFART T F LT FARBIEAZ T &8GR, Ay it
MB RO HOEXT, SR EARFTINEZOHFRIHETA, THRABNET RENR., B ERFR
WE ARG BT S, FRFMEAGHRNETRTFRET —RINGHR, REZTRBMAFREL,
FRAZARAEAER, EFOEXT @R a0 ERGER T 2013-2014 Ao h] 2 T 5[5 9]
FH, 2015 FREARXKAFAFEAL T, ARLTERAARAFEAS, FEARNAENG]. LEHEB ISR
R IEFAB 8. §i2@4 ACM SIGGRAPH £ X6 — 2 F L BARFRARNEFER 2 £
7%, Geometric Modeling and Processing. Symposium on Computer Animation % JU{T. #2477 & &%
FFEARRBALF LR 2, F&F AP CAGD, CGF #al L%,

- —-———90—-——-———0—-————0—-———0—— ——

WK ARKAN BB IEF a8 AR
* B lF (AL T A K E)
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44 % : Quaternionic representation (QR) of the color image encodes a color pixel using a quaternion. In
this way, we can handle all color channels directly in the quaternionic domain and include their relations
simultaneously. QR gives a new perspective for color image processing. In this talk, I will introduce
some applications using QR of the color images in recent years, including image denoising, local feature
extraction, dimension reduction, and QR-based deep neural network.

AANE T : Belf, AR FHERERBHIE, AE4EF0, T OHRGRNEFELEE SRR E
G EME, PLURFERRFREIEBRARFT CERALR . ERZHRXAABANBRLE, BRXH5 X, E
FREAAE, TH2ABRARMAFEEL, FEIBCARLALELABRREAENEAE, AFH—H
# 6,3 IEEE TIP. IEEE TCYB. IEEE TCSVT. ICME. ICIP $ B /€ 2P 5F KA LR &b
X 30 K. NiESBERNEESZHERAT “BATR. TRE—RGEAAT (E BK) AiEH
WA KR “RT TR, RS BAEEFFAFEAET I,
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[P000002]
R 531 £iE9 Ramsey &2 &9kl 77 ik
FEE(LEBEXFRFR) THRA (LEBEXFRFFR)

LA H T Ramsey =3 A 3hiE e R 7 ik, F1ERAF 5 ES4ENT R(3,3)=6 4= R(3,4)=9
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[P000003]

The convergence of an efficient Levenberg-Marquardt method for
nonlinear equations under Holderian local error bound

* Liang Chen (Huaibei Normal University)  Yanfang Ma (Huaibei Normal University)

The Levenberg-Marquardt method is a famous numerical method for solving system of nonlinear equa-
tions and nonlinear least-squares problems. By using trust region technology, the Levenberg-Marquardt
method with a new choice of the LM parameter is presented in this paper. The new choice of the LM
parameter can be considered as a generalization of some other choices. By using the Hoélderian local
error bound of function and Hélderian continuity of its Jacobian instead of the commonly used local
error bound and Lipschitz continuity of Jacobian respectively, the sequence generated by the Levenberg-
Marquardt method has been shown to have global convergence, and to converge to a solution of nonlinear
equations superlinearly and even quadratically for some special parameters. Numerical results show that
the method performs well for singular problems.

[P000004]

Sparse Multiplication of Multivariate Linear Differential Operators
Giesbrecht Mark (David R. Cheriton School of Computer Science, University of Waterloo) —*

Huang Qiao-Long (& X FHKF 5 RXXAF AL+ )  Schost Eric (David R. Cheriton School of

Computer Science, University of Waterloo)

We propose a new randomized algorithm for multiplication in the ring of non-commutative polyno-
mials Klz1,...,z,] < 01,...,0, >, where §; = xi(a%), dedicated to sparse inputs. The complexity of

2

our algorithm is polynomial in the input size and on an a priori sparsity bound for the output.
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[P0O00005)

A note on the Turan number of non-bipartite graphs
Peng Xing (% # K %) * Yuan Long-Tu (% A& JFE X %)

Given a family of graphs £, the Turdn number ex(n, £) is the maximum possible number of edges in
an n-vertex L-free graph. The famous Erdds-Stone-Simonovits Theorem gives us the asymptotic value of
ex(n, L).

The famous Erd&s-Stone-Simonovits Theorem asserts the following;:

1 n

ex(n, L) = ty(n) + o(n?) = (1—-p) <2> + o(n?),

where p = min{x(£) : L € L} —1 and t,(n) is the number of edges in a p-partite Turan graph. Therefore,
if p(£) > 2, i. e., L does not contain bipartite graphs, then the Erdés-Stone-Simonovits Theorem tells
us the asymptotic value of ex(n,£). For p(L£) > 2, in order to determine the exact value of ex(n, L),
Simonovits introduced the notion of the decomposition family M(L) of L.

In this paper, we study the Turdn number of those families of graphs such that their decomposition
families , M(L) contain a matching and a star. To be precisely, we prove tight bounds on the Turdn
number of such families of graphs. We note that the upper bound proved in this paper improving upon
the following result by Bollobés for such families of graphs. For sufficiently large n, we have

tp(n) + ex([n/pl, M(L)) < ex(n, L) <tp(n) + (14 o(1))p - ex(n/p, M(L)) + cn,
In addition, we show the product conjecture by Simonovites is true for special families of graphs.

- -0 -0 —-————0—-————0 - — ——
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[P000009)

Improve the Robustness and Accuracy of Deep Neural Network
with Ls ., Normalization

oL (PEAERHEL FRFRE) * Falt (PERAERHEL ZFEFRK)

In this paper, we enhance the robustness and accuracy of deep neural network (DNN) by introducing
the Lo o normalization of the weight matrices of DNN with Relu as the activation function. It is proved
that the Lo o normalization leads to large dihedral angles between two adjacent faces of the DNN function
graph and hence smoother DNN functions, which reduces over-fitting of the DNN. A measure is proposed
for the robustness of a classification DNN, which is the union of the volumes of the maximal robust spheres
with the sample points as centers. A lower bound for the robustness measure in terms of the Ly o, norm
is given. Finally, an upper bound for the Rademacher complexity of DNN with Lj o, normalization is
given. An algorithm is given to train a DNN with the L; o, normalization and experimental results are
used to show that the Lo o, normalization is effective in terms of improving the robustness and accuracy.

-0 -——-———90—-————0—-————0 — — ——

[P000010]
Quasi-interpolation for data mining
* Gao Wenwu (Anhui University)

Quasi-interpolation has been a useful scheme for data mining. In this talk, I will introduce some
developments of quasi-interpolaiton and our recent works on quasi-interpolation including constructing
quasi-interpolation, studying properties of quasi-interpolation and discussing its applications.

- -9 --——-—0—-——-———0—-————0—— ——

[P0O00012]

Generation of Escher-like Rosette Drawings

*ERMEG (B KF)  Gdawiec Krzysztof (Institute of Computer Science, University of
Silesia)  Fathauer Rober (Tessellations Company) Nicolas Alain (Nicolas Tessellation) Kwok
Wai Chung (Department of Mathematics, City University of Hong Kong)

“Smaller and Smaller” and “Sphere Surface with Fish” are two artworks by the Dutch artist M.C.
Escher. Their whole idea and layout are exceptionally complex and beautiful. This paper proposes an
easy method to generate drawings similar to “Smaller and Smaller” and “Sphere Surface with Fish”. To
this end, the geometrical structure of rosette tilings is first considered from the viewpoint of symmetry
group in detail. This gives a simple way to construct rosette tilings. Then, to embed a pre-designed
template into kite-shaped tiles of rosette tilings, a one-to-one mapping between kite-shaped and square
regions is presented. Finally, some detailed implements of producing rosette and spherical drawings are
specified. The presented examples show that by using the existing rich wallpaper templates, the method
proposed in the paper can generate a variety of Escher-like rosette drawings.
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[P000014]

Analyzing the barren plateau phenomenon in training quantum
neural networks with the ZX-calculus

FAE (PEAFEREERAHEHLR) Bl (PEREREE S R AL LR)

We propose a general scheme to analyze the gradient vanishing phenomenon, also known as the barren
plateau phenomenon, in training quantum neural networks with the ZX-calculus. More precisely, we
extend the barren plateaus theorem from unitary 2-design circuits to any parameterized quantum circuits
under certain reasonable assumptions. The main technical contribution of this work is representing certain
integrations as ZX-diagrams and computing them with the ZX-calculus. The method is used to analyze
four concrete quantum neural networks with different structures. It is shown that, for the hardware
efficient ansatz and the MPS-inspired ansatz, there exist barren plateaus, while for the QCNN ansatz
and the tree tensor network ansatz, there exists no barren plateau.

- -9 -—-——-—0—-——-———0—-————0————

Powered by SmartChair 11


http://www.smartchair.org

[P000015]

Introduction of Continuous Collision Detection of Truncated
Ellipsoids

* Wu Chengran (F A5 245 5 2 4454 %%) Li Hongbo (f BfF R FE5 ZARFHR
)

Collision detection is an important research subject in motion analysis. Now that ellipsoid is the
primitive to fit moving objects, the study of continuous collision detection of ellipsoids is important.
Previous researches always use complete ellipsoids to fit objects, however, in many cases this is not
satisfactory. In this paper, we use truncated quadratic surface to fit objects, and solve the problem of
continuous collision detection of truncated ellipsoids.

- -9 -—-——-—0—-——-———0—-————0————

[P000016]

The maximum size of an edge 2-neighborhood in P5-free graphs
* Bl (LAFERSE) RE (LAIFERSE)

For a graph G = (V, F) and an edge uwv € E(G), the 2-neighborhood of uv is the set of all edges
having at least one endvertex in N (u)UN (v). A graph is called Ps-free if it contains no induced subgraphs
isomorphic to a path with 5 vertices. For Ps-free graphs, we show that the maximum cardinality of an
edge 2-neighborhood is at most %, where A is the maximum degree of graphs. When A is even, this
bound is tight and we confirms the strong edge-coloring conjecture posed by Erdds and Nesettil for Ps-free
graphs.

- -0 -—-—-—0—-————0—-————0—— ——

[PO00017]

Asymptotic normality in t-stack sortable permutations
* R (REE I KF)

The problem of stack sorting was introduced by Knuth in 1960s and many variations have been
considered since then. Let Wj(n,k) be the number of t-stack sortable n-permutations with k& — 1 de-
scents. Then Wi(n, k) and W,,_1(n, k) correspond to the Narayana numbers and the Eulerian numbers,
respectively. In this talk, we show that the numbers Wy(n, k) satisfy central and local limit theorems
for t = 1,2,n — 1 and n — 2. This result, in particular, gives an affirmative answer to Lou Shapiro’s
question about the asymptotic normality of the Narayana numbers. As a generalization, we also show
the asymptotic normality of Callan’s m-th order Narayana numbers. This talk is based on joint work
with Jianxi Mao, Yi Wang, Arthur L.B. Yang, and James J.Y. Zhao.
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[P000021]

A Companion Curve Tracing Method for Rank-Deficient
Polynomial Systems

LW (PEMEEERFEFEEATLRE) * HEA (PEALEERFERREALTLR)

We propose a method for tracing implicit real algebraic curves defined by polynomials with rank-
deficient Jacobians. For a given curve f~1(0), it first utilizes a regularization technique to compute at
least one witness point per connected component of the curve. We improve this step by establishing a
sufficient condition for testing the emptiness of f~1(0). We also analyze the convergence rate and carry
out an error analysis for refining the witness points. The witness points are obtained by computing the
minimum distance of a random point to a smooth manifold embedding the curve while at the same time
penalizing the residual of f at the local minima. To trace the curve starting from these witness points,
we prove that if one drags the random point along a trajectory inside a tubular neighborhood of the
embedded manifold of the curve, the projection of the trajectory on the manifold is unique and can be
computed by numerical continuation. We then show how to choose such a trajectory to approximate
the curve by computing eigenvectors of certain matrices. Effectiveness of the method is illustrated by
examples.
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[P000023]

Heights of the points on a plane algebraic curve

R (PEAMFRERF) Bwd (FEHFRERFHERAAMFHARR) $F2F (FEMHFRRF)

Let K be an algebraic closed field of characteristic zero, and h be an absolute height on K. Suppose
that f(z,y) is an irreducible polynomial in K[z,y] and a,b € K satisfies f(a,b) = 0. We explicitly
describe the relation between h(a) and h(b) by tdeg(f) and h(f).

- -9 -—-—-—0—-——-——0—-————0—— ——
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[PO00025]

Dynamic contest model with bounded rationality
* Zhang Ming (+b & X %) Xu Jin (L& K5F)

This paper is devoted to exploring the complex dynamics of contest model, where two agents compete
for some object with asymmetric valuations by simultaneously choosing efforts at each step. We build
the nonlinear discrete system to describe the dynamic contest with bounded rationality, and discuss
the stability conditions of the Nash equilibrium theoretically. Meanwhile, our numerical simulation
experiments also reveal that the model can exhibit very complex dynamical behaviors. In particular,
there exist two different routes to chaos for the system: the period-doubling (flip) bifurcation which leads
to periodic cycles and chaos, and the Neimark-Sacker bifurcation which derives an attractive invariant
closed curve. These two routes are significantly different for economic views. In addition, the stability of
Nash equilibrium point is badly affected by the system parameters, such as the adjustment speeds, the
values of the object, and so on. Therefore, the parameter adjustment method could be properly applied
to make the system return to its stable state.
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[P000027]

Computing [1,2] open locating domination number in some families
of graphs

* Raza Hassan (University of Shanghai for Science and Technology)

The problem of location detection is investigated for many scenarios, such as pointing out the flaws
in the multiprocessors, invaders in buildings and facilities, and utilizing wireless sensors networks for
the environmental monitoring process. The system or structure can be illustrated as a graph in each
of these applications, and sensors strategically placed at a subset of vertices can determine and identify
irregularities within the network. The (OLD-set) that is open locating dominating set is a subset of
vertices in a graph, such that every vertex within the graph is distinct and non-empty. Let G = (V, E),
be the graph, aset S C V(G) is a [1,2]-OLD set if N(i)NS # (), for some i € V(G), and 1 < |[N(i)NS| < 2,
as well as N(i)NS # N(7)NS, for every pair of distinct vertices i, 7 € V(G)\S. The minimum cardinality
of [1,2]-OLD set in a graph G is called [1,2]-open locating domination number and is denoted by 'y[ollé}.

In this paper, we compute the [1,2]-open locating domination number of some families of graphs.

- -9 --——-—0—-——-———0—-————0—— ——

[P000029]

F-factors in quasi-random hypergraphs

ThE (BFIMEASE) A (FREKE) *INEE (LAKRE) IAE (LAEKSE) BALH
(L& XF)

Given k > 2 and two k-graphs (k-uniform hypergraphs) F and H, an F-factor in H is a set of vertex
disjoint copies of F' that together covers the vertex set of H. Lenz and Mubayi [J. Combin. Theory
Ser. B, 2016] studied the F-factor problem in quasi-random k-graphs with minimum degree Q(n*~1).
They posed the problem of characterizing the k-graphs F' such that every sufficiently large quasi-random
k-graph with constant edge density and minimum degree Q(n*~1) contains an F-factor, and in particular,
they showed that all linear k-graphs satisfy this property.

In this paper we prove a general theorem on F-factors which reduces the F-factor problem of Lenz
and Mubayi to a natural sub-problem, that is, the F'-cover problem.

By using this result, we answer the question of Lenz and Mubayi for those F' which are k-partite
k-graphs, and for all 3-graphs F', separately. Our characterization result on 3-graphs is motivated by the
recent work of Reiher, Rodl and Schacht [J. Lond. Math. Soc., 2018] that classifies the 3-graphs with
vanishing Turan density in quasi-random k-graphs.

-9 -—-——-—0—-——-———0—-————0 - — ——
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[P000030]

Grobner Basis Restriction Theory for Normalization of Indexed
Differentials

* X (LB REF)

It is a fundamental problem to determine the equivalence of indexed differential polynomials in both
computer algebra and differential geometry. However, in the literature, there are no general computational
theories for this problem. The main reasons are that the ideal generated by the basic syzygies cannot
be finitely generated, and it involves eliminations of dummy indices and functions. This paper solves
the problem by extending Grobner basis theory. We first present a division of the set of elementary
indexed differential monomials Ey into disjoint subsets, by defining an equivalence relation on Eg based
on Leibniz expansions of monomials. The equivalence relation on Eg also induces a division of a Grobner
basis of basic syzygies into disjoint subsets. Furthermore, we prove that the dummy index numbers of
the sim-monomials of the elements in each equivalence class of Egz have upper bounds, and use the upper
bounds to construct fundamental restricted rings. Finally, the canonical form of an indexed differential
polynomial proves to be the normal form with respect to a subset of the Grébner basis in the fundamental
restricted ring. In further work, the results of this paper will be used to develop computational theories
for more general indexed polynomials, and for similar-indexed polynomials, which can be applied to
mechanical theorem-proving in differential geometry and to solving some basic problems in graph theory,
including finding the canonical labeling of multi-weighted directed graphs, and the problem of how to
add the least edges to turn a directed graph into a Hamiltonian graph.

- —-———90—-—-——0—-————0—-————0—— ——

[P000031]

New results on the equivalence of bivariate polynomial matrices

* Zheng Xiaopeng (‘F BAF 235 5 F 445 ZIE) Lu Dong (AFTMTMRKF) Wang
Dingkang (‘F A F K F 5 &2 %AFHLIE)  Xiao Fanghui (#18)F7€ K 5F)

This paper investigates the equivalence problem of bivariate polynomial matrices. A necessary and
sufficient condition for the equivalence of a square matrix with the determinant being some power of a
univariate irreducible polynomial and its Smith form is proposed. Meanwhile, we present an algorithm
that reduces this class of bivariate polynomial matrices to their Smith forms, and an example is given
to illustrate the effectiveness of the algorithm. The results presented in the paper are also true for the
non-square case.
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[P000032]

The Invertibility of Rational Univariate Representations
*HAKAG (BB XFE) FSX (B3 KRF)

In this paper, the so-called invertibility is introduced for rational univariate representations, and a
characterization of the invertibility is given. It is shown that the rational univariate representations,
obtained by both Rouillier’s approach and Wu’s method, are invertible. Moreover, the ideal created
by a given rational univariate representation is defined. Some results on invertible rational univariate
representations and created ideals are established. Based on these results, a new approach is presented
for decomposing the radical of a zero-dimensional polynomial ideal into an intersection of maximal ideals.

- —-——— 90 -0 —-————0—-————0—— ——

[P000033]

A Neural Network Solver for Knot Placement in B-spline
Approximation

R LAR (M K )

Automatically determining knot number and positions is a fundamental and challenging problem in
B-spline approximation. In this talk, the knot placement is abstracted as a mapping from initial knots to
the optimal knots. We innovatively introduce a deep neural network solver to approximate the mapping.
The neural network is composed of several subnetworks. Each subnetwork is designed to approximate
the optimal knot positions in the case of fixed knot number. All the subnetworks are stacked together to
find the optimal knots (including knot number and knot positions) within some given tolerance. Owing
to the powerful approximation capabilities, as well as mature algorithms developed in deep learning, the
proposed method can effectively and efficiently find the optimal knot number and knot positions.
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[P000034]

A Ramsey—Turan theory for tilings in graphs
*WEE (LEXF)

Given an integer r > 2 and a graph G, let a,.(G) be the maximum size of a K,-free subset of vertices
and write a(G) = a2(G). A central topic in Ramsey—Turan theory, initiated by Erdds and Sés, is to
determine RT,(n; H;o(n)), the minimum number of edges which guarantees that every n-vertex graph
G with a,(G) = o(n) contains a copy of H. For a k-vertex graph F and a graph G, an F-tiling is a
collection of vertex-disjoint copies of F' in G. We call an F-tiling perfect if it covers the vertex set of
G. We will also refer to a perfect F-tiling as an F-factor, which is a fundamental object in graph theory
with a wealth of results from various aspects. Motivated by Ramsey-Turan theory, a recent trend has
focused on reducing the minimum degree condition forcing the existence of F-factors in graphs by adding
an extra condition that provides pseudorandom properties.

In this talk, we mainly investigate the effect of imposing the condition that o, (G) = o(n) by studying
the minimum degree thresholds for Kj-tilings, and more generally, F-tilings. Similar questions for F-
factors are considered where the condition «,(G) = o(n) is replaced by «(G) = o(n) ( r-partite hole
number).

- -9 -—-——-—0—-——-———0—-————0————

[P000035]

Efficient Rational Creative Telescoping

Giesbrecht Mark (University of Waterloo) * Huang Hui (Dalian University of Technology)
Labahn George (University of Waterloo)  Zima Eugene (Wilfrid Laurier University)

In this talk, we describe a most recent algorithm developed by the authors to compute minimal
telescopers for rational functions in two discrete variables. We will also discuss its extension to the

g-rational case.
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[P000036]

A new bijection between RNA secondary structures and plane trees
and its consequences

* T (AR Tk K F)

In this paper, we first present a new bijection between RNA secondary structures and plane trees.
Combined with the Schmitt-Waterman bijection between these objects, we then obtain a bijection on
plane trees that relates the horizontal fiber decomposition associated to internal vertices to the degrees
of odd-level vertices while the vertical path decomposition associated to leaves is related to the degrees of
even-level vertices. To the best of our knowledge, only the former relation (i.e., horizontal vs odd-level)
due to Deutsch is known. As a consequence, we obtain enumeration results for various classes of plane
trees, e.g., refining the Narayana numbers and the enumeration involving young leaves due to Chen,
Deutsch and Elizalde, and counting a newly introduced ‘vertical’ version of k-ary trees.

-0 -——-————90—-————0—-————0 — — ——

[P000037]

Non-linear Hamilton cycles in linear quasi-random hypergraphs
*AEFAAR (WA KF)  #HA (University of Rhode Island)  E X% (LA KF)

In this paper we show that for ¢ < k satisfying (k — ¢) 1 k, (p, u)-denseness plus a minimum (¢ + 1)-
vertex-degree an®~~! guarantees Hamilton /-cycles, but requiring a minimum /-vertex-degree Q(n*~%)
instead is not sufficient. This answers a question of Lenz—Mubayi—Mycroft and characterizes the triples
(k,¢,d) such that degenerate choices of p and « force ¢-Hamiltonicity. We actually prove a general result
on ¢-Hamiltonicity in quasi-random k-graphs, assuming a minimum vertex degree and essentially that
every two f-sets can be connected by a constant length ¢-path. This result reduces the ¢-Hamiltonicity
problem to the study of the connection property.
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[P000040]

On sequences associated to the invariant theory of rank two simple
Lie algebras

Bostan Alin (Inria, Universite Paris-Saclay)  Tirrell Jordan (Department of Mathematics and
Computer Science, Washington College, USA)  Westbury Bruce (Department of Mathematical
Sciences, The Unversity of Texas at Dallas, USA) * Zhang Yi (Department of Applied

Mathematics, School of Science, Xi’an Jiaotong-Liverpool University, China)

AT RIEME, KEE LM,

We study two families of sequences, listed in the On-Line Encyclopedia of Integer Sequences, which
are associated to invariant theory of Lie algebras. For the first family, we prove combinatorially that
the sequences A059710 and A108307 are related by a binomial transform. Based on this, we present
two independent proofs of a recurrence equation for A059710, which was conjectured by Mihailovs.
Besides, we also give a direct proof of Mihailovs’ conjecture by the method of algebraic residues. As a
consequence, closed formulae for the generating function of sequence A059710 are obtained in terms of
classical Gaussian hypergeometric functions. Moreover, we show that sequences in the second family are
also related by binomial transforms.

- —-——90-—-——-—0—-——-———0—-————0————

[PO00041]
Integer colorings with forbidden rainbow sums
* AL (Lk K

For a set of positive integers A C [n], an r-coloring of A is rainbow sum-free if it contains no rainbow
Schur triple. In this paper we initiate the study of the rainbow Erd&s-Rothchild problem in the context of
sum-free sets, which asks for the subsets of [n] with the maximum number of rainbow sum-free r-colorings.
We show that for r = 3, the interval [n] is optimal, while for » > 8, the set [|n/2],n] is optimal. We
also prove a stability theorem for » > 4. The proofs rely on the hypergraph container method, and some

ad-hoc stability analysis.
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[PO00043]

Properly colored cycles in edge-colored complete graphs containing
no monochromatic triangles: a vertex-pancyclic analogous result

*EEH (BT KF)

A properly colored cycle (path) in an edge-colored graph is a cycle (path) with consecutive edges
assigned distinct colors. A monochromatic triangle is a cycle of length 3 with the edges assigned a same
color. It is known that every edge-colored complete graph without containing monochromatic triangles
always contains a properly colored Hamilton path. In this paper, we investigate the existence of properly
colored cycles in edge-colored complete graphs when monochromatic triangles are forbidden. We obtain
a vertex-pancyclic analogous result combined with a characterization of all the exceptions.
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[P000045]
Factors in randomly perturbed hypergraphs

* Chang Yulin (Shandong University) Han Jie (University of Rhode Island) Kohayakawa
Yoshiharu (Universidade de Sao Paulo)  Morris Patrick (Freie Universitat Berlin and Berlin
Mathematical School) ~Mota Guilherme Oliveira (Universidade de Sao Paulo)

We determine, up to a multiplicative constant, the optimal number of random edges that need to be
added to a k-graph H with minimum vertex degree Q(n*~!) to ensure an F-factor with high probability,
for any F' that belongs to a certain class F of k-graphs, which includes, e.g., all k-partite k-graphs, K ig)f
and the Fano plane. In particular, taking F' to be a single edge, this settles a problem of Krivelevich,
Kwan and Sudakov [Combin. Probab. Comput. 25 (2016), 909-927]. We also address the case in which
the host graph H is not dense, indicating that starting from certain such H is essentially the same as
starting from an empty graph (namely, the purely random model). This is a joint work with Jie Han,
Yoshiharu Kohayakawa, Patrick Morris and Guilherme Oliveira Mota.
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[P000046]

Efficient Algorithms for Determining Constant Residues

*RTR (PEAFREFSRAMAFARR) I (PEMFRHEF L RAHFARR) FTH
(b B FE S R A F TR

In this extended abstract, we describe a modular algorithm for determining whether all the residues
of a t-simple function are constant, and an algorithm for solving a parametric problem related to constant
residues. Both of them help us develop efficient algorithms for integrating functions within elementary
extensions via additive decompositions.
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[P000047]

Evolutionary behavior and novel collision of abundant wave
solutions to a novel KP-like equation

* Feng Yueyang (Inner Mongolia University of Technology)  Bilige Sudao (Inner Mongolia
University of Technology) Wenbo Ma (Inner Mongolia University of Technology)  Leilei Cui
(Inner Mongolia University of Technology)

In the present paper, various wave solutions of a novel KP-like equation were successfully derived,
on the basis of Hirota bilinear method. First, multi-breather wave solutions including one-brather wave,
two-breather wave, three-breather wave and hybrid solutions between breather waves and solitary waves
have been constructed with their dynamic characters and physical structure via choosing the complex
conjugate parameter values. Next, by combining the long wave limit method and choosing the complex
conjugate parameter values in term of multi-kink solutions, multi-lump wave solutions including one-
lump wave, two-lump wave and three-lump wave and two types of hybrid solutions between lump waves
and solitary waves have been obtained. Additionally, the one-breather wave and one-lump wave have
been studied in detail. Finally, several groups of images exhibited their trajectories and the fusion and
fission process with physical interpretion via symbolic computation. Furthermore, the obtained results
have immensely enriched the exact solutions of a novel KP-like equation on the available literature and
enabled us to understand the nonlinear dynamic system deeply.
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[P000048]

On the probability of generating a primitive matrix

* Chen Jingwei (CIGIT, CAS) Feng Yong (CIGIT, CAS) Liu Yang (Chongqing Jiaotong
University) Wu Wenyuan (CIGIT, CAS)

Given a k x n integer primitive matrix A (i.e., a matrix can be extended to an n X n unimodular
matrix over the integers) with size of entries bounded by A, we study the probability that the m x n
matrix extended from A by choosing other m — k vectors uniformly at random from {0,1,--- , A — 1} is
still primitive. We present a complete and rigorous proof that the probability is at least a constant for
the case of m < n — 4. Previously, only the limit case for A — oo with £ = 0 was analysed in Maze et
al. (2011), known as the natural density. Based on extensive computer simulations, we conjecture that
a similar result holds as well for n — 4 < m < n — 1. If the conjecture is true, then there exists a Las
Vegas algorithm that completes a k& x n primitive matrix to an n x n unimodular matrix and runs in
expected O(n®log||A||) bit operations, where O is big-O but without log factors, w is the exponent on
the arithmetic operations of matrix multiplication and ||A|| is the maximal absolute value of entries of

A.
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[P000049)

Largest family without a pair of posets on consecutive levels of the
Boolean lattice

R aE (HALI kKSR

Let Y, be the poset with elements z1,x2,y1,¥2,...,yr_1 such that y; <y < -+ < yp_1 < x1,22 and
let Y} be the same poset but all relations reversed. We say that a family of subsets of [n] contains a copy
of Y}, on consecutive levels if it contains k + 1 subsets Fi, Fy, G1,Go, ..., Gi_1 such that Gy C Gy C --- C
Gi_1 C Iy, Fy and |F1| = |F2| = |Gk_1| +1= |Gk_2| +2=..-= |G1| + k — 1. If both Y, and Yk/ on
consecutive levels are forbidden, the size of the largest such family is denoted by Lac(n, Yy, Y/). In this
talk, we will determine the exact value of Lac(n, Yy, Y7).
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[P000053]

Isogeometric Analysis-based Topological Optimisation for
Heterogeneous Parametric Porous Structures

“ U E I k) WE (IKE) MEH (IR

Porous structures widely exist in nature and artifacts, which can be exploited to reduce structural
weight and material usage or improve damage tolerance and energy absorption. In this study, we develop
an approach to design optimised porous structures with Triply Periodic Minimal Surfaces (TPMSs) in the
framework of isogeometric analysis (IGA)-based topological optimisation. In the developed method, the
designed porous structures can achieve the optimal mechanical performance by controlling the density
distribution under a fixed weight constraint. Firstly, the implicit functions of the TPMSs are adopted
to design several types of porous elements with different densities. Secondly, an equivalent method is
proposed to calculate the equivalent elastic modulus of porous elements on the basis of Energy Conserva-
tion Law. Subsequently, the functional relationships of different porous elements between the equivalent
elastic modulus and the relative density are constructed. Thirdly, given the design domain represented
by a trivariate B-spline solid, boundary conditions and the type of porous material, we can obtain an
optimal density distribution from the IGA-based porous topological optimisation to minimise the com-
pliance. Finally, an optimum porous structure is generated in the B-spline solid with TPMS on the basis
of the optimised density distribution. Experimental results demonstrate the effectiveness and efficiency
of the proposed method.
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[P0O00054]

Curvature-based r-adaptive isogeometric analysis with
injectivity-preserving multi-sided domain parameterization

f B (RERTRFRFHFFR) LHE (RERTRFRFAFER) TEE (REZIA
PHPHEERE)  AAR (KEEIKFRFHFLR)

Inspired by the r-refinement method in isogeometric analysis, in this paper, we propose a curvature-
based r-adaptive isogeometric method for planar multi-sided computational domains parameterized by
toric surface patches. We construct three absolute curvature metrics of isogeometric solution surface
to characterize its gradient information, which is more straightforward and effective. The proposed
method takes the internal weights as optimization variables and the resulting parameterization is analysis-
suitable and injectivity-preserving with a theoretical guarantee. Several PDEs are solved over multi-
sided computational domains parameterized by toric surface patches to demonstrate the effectiveness
and efficiency of the proposed method.
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[P0O00055]

Interactive Design of cubic IPH spline curves with Control Polygon
* Zhang Jingjing (%# X %)

Indirect Pythagorean hodographs (IPH) spline curves are a set of curves which have rational pythagorean
hodographs after reparameterization by a fractional quadratic transformation. In this paper, we provide
an algorithm to interactively design a cubic IPH spline curve from any given control polygon. The method
has the same friendly interface and properties as those for B-splines and meanwhile facilitates intuitive
and efficient construction of open and closed PH spline curves. The key idea is to solve the ratios of a set
of auxiliary points associated with the edges and then construct a piecewise cubic IPH spline curve which
has as higher as possible continuity, i.e., the absolute curvature value of the adjacent curve segments are
same. A very interesting observation is that for any open control polygon, a quadratic B-spline curve can
have continuity absolute curvature by carefully choosing the knots as the function of the control points.
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[P000057]

Computing Strong Regular Characteristic Pairs with Groebner
Bases

*EHM (PEMFREREEFRBEARFTLR)

The W-characteristic set of a polynomial ideal is the minimal triangular set contained in the reduced
lexicographical Groebner basis of the ideal. A pair (G, C) of polynomial sets is a strong regular charac-
teristic pair if G is a reduced lexicographical Groebner basis, C' is the W-characteristic set of the ideal
< G >, the saturated ideal sat(C') of C' is equal to < G >, and C' is regular. In this talk, we show that for
any polynomial ideal I with given generators one can either detect that I is unit, or construct a strong
regular characteristic pair (G, C') by computing Groebner bases such that I C sat(C) =< G > and sat(C)
divides I, so the ideal I can be split into the saturated ideal sat(C) and the quotient ideal I : sat(C).
Based on this strategy of splitting by means of quotient and ideal computations, a simple algorithm is
presented to decompose an arbitrary polynomial set F' into finitely many strong regular characteristic
pairs, from which two representations for the zeros of F' are obtained: one in terms of strong regular
Groebner bases and the other in terms of regular triangular sets.
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[PO00058]

Attention-Based DenseNet for Pneumonia Classification

I (AP KRFHFFR) TP (ARILKFRFFR) HEF ARILAFHFFR)
W (BRI KFHFFR)

Early detection and classification of pneumonia are helpful to reduce mortality. As the current
algorithms are not particularly effective in pneumonia classification, and DenseNet has the advantages
of solving gradient disappearance, reducing model parameters, and feature reusing in the deep networks,
this paper proposes a method based on DenseNet to classify pneumonia in chest X-ray images. For
highlighting the pneumonia information in the feature map, a feature channel attention block Squeeze
and Excitation (SE) is added to DenseNet. To further focus on the lesion region, we replace the average
pooling of the third transition layer in DenseNet with max-pooling. By comparing several activation
functions, we choose PReLLU to avoid neuron death in the process of model training ultimately. Moreover,
we preprocess the chest X-ray2017 dataset with data augmentation and normalization. Experiments show
that our model’ s Accuracy, Precision, Recall and Fl-score can reach 92.8
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[PO00059]
Y., -tiling and Hamilton ¢ -cycles in k-uniform hypergraphs
* 3R (LA K

In this lecture, I will give an edge condition for the existence of a Y}, p-tiling with a fixed size which
leads to some new results on d-degree Hamilton ¢-cycle problem. For all & > 3,1 < ¢ < k/2 and
max{k—/¢,0+1} < d < k-1, Iwill give an asymptotic bound on the minimum d-degree for the existence
of Hamilton ¢ -cycles in k-graphs, where k — £ divides n. This asymptotic bound is the best possible for
some cases.
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[PO00060]

RAINBOW SPANNING STRUCTURES IN GRAPH AND
HYPERGRAPH 2 SYSTEMS

R (LA KE) SA (FREKXE) * IR (LAKS) IAE (LEKF)

We study the following rainbow version of subgraph containment problems in a family of (hy-
per)graphs, which generalizes the classical subgraph containment problems in a single host graph. For a
collection G = {G1,Ga,...,Gp} of not necessarily distinct graphs on the same vertex set [n], a (sub)graph
H on [n] is rainbow if E(H) C U;¢pn) £(Gi) and [E(H)NE(G;)| < 1for i € [m]. Note that if [E(H)| = m,
then a rainbow H consists of exactly one edge from each G;.

Our main results are on rainbow clique-factors in (hyper)graph systems with minimum degree condi-
tions on each individual graph. In particular,

1. we obtain a rainbow analogue of an asymptotical version of the Hajnal-Szemerédi theorem, namely,
if t | n and 6(G;) > (1 — 1 4 ¢)n for each i € [2 (;)], then G contains a rainbow K;-factor;

2. we prove that for 1 < d < k—1, essentially a minimum d-degree condition forcing a perfect matching
in a k-graph also forces rainbow perfect matchings in k-graph systems.

The degree assumptions in both results are asymptotically best possible (although the minimum d-degree
condition forcing a perfect matching in a k-graph is unknown in general). For (1) we also discuss directed
versions, a multipartite version, and a hypergraph extension. Finally, to establish these results, we in
fact provide a general framework to attack this type of problems, which reduces it to subproblems with
finitely many colors.
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[P0O00061]

Isogeometric analysis with error-based local adaptivity for
structural vibration

* Yu Peng (Guangxi University)

This paper presents a new adaptive isogeometric method for structural vibration. Based on the
newly introduced Geometry-Independent Field approximaTion (GIFT), generalized from Iso-Geometric
Analysis (IGA), we exactly describe the geometry of the structure with NURBS (Non-Uniform Rational
B-Splines), and independently employ PHT-splines (Polynomial splines over Hierarchical T-meshes) to
achieve local refinement in the solution field. To deal with error estimation, we improve the MAC (Modal
Assurance Criterion) method to locate unique, as well as multiple, modal correspondence between different
meshes. Local adaptivity is carried out by sweeping modes from low to high frequency. Numerical
examples show that a proper choice of the spline space in solution field (with GIFT) can deliver better
accuracy than using NURBS solution field. In addition, for vibration of Reissner-Mindlin plates, our
proposed method indicates that the adaptive local h—refinement achieves a better solution accuracy than
the uniform h-refinement.
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[P0O00064]

Nonlinear inverse relations of the Bell polynomials via the Lagrange
inversion formula (IT)

Dk (M AEHEHEER)  * I (FLITERERE S AL LR

In this paper, by means of the classical Lagrange inversion formula, we establish a general nonlinear
inverse relation as the solution to the problem proposed in the paper [J. Wang, Nonlinear inverse relations
for the Bell polynomials via the Lagrange inversion formula, J. Integer Seq., Vol. 22 (2019), Article 19.3.8].
As applications of this inverse relation, we not only find a short proof of another nonlinear inverse relation
due to Birmajer et al., but also set up a few convolution identities concerning the Mina polynomials.
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[P0O00065]

The log-concavity of Kazhdan-Lusztig polynomials of uniform
matroids

f ot (RAETIAS) B (REME KD
Elias, Proudfoot, and Wakefield conjectured that the Kazhdan-Lusztig polynomial of any matroid is
log-concave. Inspired by a computer proof of Moll’s log-concavity conjecture given by Kauers and Paule,

we use the computer algebra system to prove the conjecture for arbitrary uniform matroid.
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[P0O00066]

verifying the positivity of a function over a finite set

F AL (P EAMERIKE S RAMEALR)  oHH (PEAERKELFARERLRE) Ama
(b B IRHE S R A ETRIR)

Given a finite set S = {sq, s1, 2, ..., SN—1}, we aim to verify that a map f from S to R is nonnegative,
i.e. f(s) >0 for each s € S. We propose the following method:

(1) Choose a finite abelian group G = {go, 91, 92, ---, gn—1}, define a bijection ¢ : G — S, s; = ¢(g;)
for0<i< N -—1;

(2) We verify that f o ¢ is a nonnegative function on G via computing its sparse sum-of-squares
representation on abelian group G.
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[PO00067]
AT B4+ # 54 Toric @ aydEE L @ /1 5 RS LT 94

FAEE (KRR I RY) BAW (KEZIKF) RAW (KEZIKF) F(KEZIXF)
2% (KEZIKYF) #A-F (KEZILKF) Ma Zheng-Dong (Michigan University)

FEERBOHFFARIEFEEZ XA, TR 5560 E A FREIA., ARG A0 2,
AEBEF, FELNFEAT RO EGHYRALFIRAT DL T RESE, XL “FEENF B
Bk, wlTHAZAKBIELELERDAFEE, HHNREFGLEFTEWEDHHR . BF AT
b BT CAD B AOASATH b @, o Fazm/UTRESE, FERATTEROOOLHH LR E
%, XA —AHGRGIEESE A, S EERTANA T, ERRMHRGLREAERBOLE S
ARG, RN G R RN AL AR EHLE—2 K,

et Eampl A, &RNEHEANAB—TUHMEIELE PR GE MG A S @A — R T4 T4 1:
At AT (XFEM) fodr EF UMM (XIGA) EZMAR&@ Lk AEwmd R E4R8, &
T B+ #ET ERFILT M T E. %7 FAFAER @ LA Dirichlet 2R %4, 857 B XFEM
Fo XIGA % FW9i F 5B, BAVHERX—F kR 5 04 L oM RS T4, BT
I B F AR R IE R R A 6945 Ao TAE 2: KMWFE A6 XIGA & XFEM & v 4498 Ea0L
BAR AL A o LI AR B R B Rkt B RIAR S, AT mANE A, RAMKET K38
8 B+ #HET RFILASM 7 ke TAE 3: 43T 37 808 @3 A TUAT R 4 5] A2 S5 U 947 9% TR i
LA, RMAF R AR I A NSV R E T AT Toric surface 89 % K H R @ F LT 0477 ik, FFK
Z AT A ERFATE
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[PO00068]

Smith form of triangular multivariate polynomial matrix
Liu Jinwang (#@#H#& K%) * Li Dongmei (@A KXF) wu Tao (FdAE KX F)

The Smith form of a matrix plays an important role in the equivalence of matrices. We know that some
multivariate polynomial matrices are not equivalent to their Smith forms. In this paper, we investigate
mainly the Smith forms of triangular multivariate polynomial matrices and testify two classes upper
triangular multivariate polynomial matrices are equivalent to their Smith forms respectively.
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[PO000G]
A T Isabelle/HOL #2 5 #7w 8y C++ KA A4 mk
FARR (bR HERFREEFR) * FH (LT HLEKRFEEFR)

A LA Tsabelle & # KATEE] C++4 KRADEY £ nk 7 k. Isabelle/HOL X #H&HH XpAZHARB XL
KRIEFH k&, TERAIHRKXAEZFORIEF K. X ET LR 24E A6 C++ E5 AEEF. ALHEKRE
A # Ao By B A AT AR TN Tsabelle 8 XA E] C++ RBayHRT k. ZIT/EZ T Isabelle
M X EAE C++ 2R, IRV EATLER, RBFCHARIEN[HNLIEBRFHEBA S
HBRAEELFME C++ R, FI CH++ KRBT 5 A&
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[P000070]

Autotuning the Performance of Matrix Multiplication and
Convolution for Deep Learning on CPU

KK (PEMAFREREFEFRBEAARLR) REF (FTEAHRFRIREFEFRBARFTLIR)

Deep learning (DL) compilers have emerged with the aim of closing the gap between abundant, fast-
growing DL models and the lag of high performance implementations of these models on diverse hardware
devices. In this work, we introduce several strategies and integrate them into a unified autotuning
framework, called AutoMCL, to improve the performance of DL compilers by combining human’s expertise
with machine’s learned intelligence. The preliminary experiments conducted on different CPU platforms
show that the proposed framework brings an average 29.07x speedup compared to TensorFlow and an
average 1.55x speedup while consuming only 0.47x optimization time compared to a state-of-art DL
compiler AutoTVM for fully connected neural networks on an Intel CPU, and an average 1.36x speedup
compared to TensorFlow and an average 1.09x speedup with similar compilation time compared to
AutoTVM for several well-known convolutional neural networks on multiple CPUs.
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[P0O00071]

Sparse Interpolation With Errors in Chebyshev Basis Beyond
Redundant-Block Decoding

Kaltofen Erich (North Carolina State University, Duke University) * Zhi-Hong Yang (Shenzhen
University)

We present sparse interpolation algorithms for recovering a polynomial with < B terms from N
evaluations at distinct values for the variable when < E of the evaluations can be erroneous. Our
algorithms perform exact arithmetic in the field of scalars K and the terms can be standard powers of the
variable or Chebyshev polynomials, in which case the characteristic of K is # 2. Our algorithms return a
list of valid sparse interpolants for the N support points and run in polynomial-time. For standard power
basis our algorithms sample at N = {%E + 2| B points, which are fewer points than N =2(E + 1)B — 1
given by Kaltofen and Pernet in 2014. For Chebyshev basis our algorithms sample at N = L%E +2|B
points, which are also fewer than the number of points required by the algorithm given by Arnold and
Kaltofen in 2015, which has N = 74[1% + 1] for B =3 and £ > 222. Our method shows how to correct
2 errors in a block of 4B points for standard basis and how to correct 1 error in a block of 3B points for
Chebyshev Basis.
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[P000072]

The balanced edge cover decompositions of graphs
* Yu Minghui (Shandong Normal University) Zhang Xia (Shandong Normal University)

For a graph G = (V, E), a subset M of E is called an edge cover of G if M contains at least one
incident edge of v for each v € V. Let ¢d(G) be the maximum number of disjoint edge covers in G. It
is well known that every simple graph G has 6(G) — 1 < ¢d(G) < §(G), where §(G) is the minimum
degree of G. The problem to determine whether a simple graph G has cd(G) = §(G) or not is NP-
complete. In this paper, we consider balanced edge cover decompositions. For an integer k > 2, define
that Vi = {v € V : k|d(v)}. We show that if G[V] is a union of disjoint unicycle graphs or forest, then

G has a k-edge cover decomposition £ = UleEi such that F; contains at least [@J incident edges of

v for each v € V and each i € {1,2,...,k}, with only exception that G[V%] is a union of disjoint cycles
and each vertex v € V' \ V; has d(v) = 1 (mod k) and v € N (V). This extends the previous results on
G[Vk] being a forest or G being peelable.

Joint work with Xia Zhang.
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[PO00073]

Minimal Representation of a polyhedron and its projections
* AR (K )

In this paper, we propose a new method to give a minimal representation of a polyhedron and its
projections. This method does not require the polyhedron to be full-dimensional, pointed or non-empty.
It can detect the implicit equations of a polyhedron, if there was, and remove all the redundant inequalities
in the representation of this polyhedron and its projections. Moreover, it can detect the emptiness of a

polyhedron.
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[P0O00074]
HRE LR XZHOFSTITHE

R R (B FHRKRFRFHAFFR) TRB (CTFHRRFRFAFFER) KB (LFHHA
KEFHFAFFR) FAE (EFHBAXFHFAFFR)
TBTHEFBIZE P X THAXFEA Ty B0 055, AL — M@ LA RR Fy £
ZRAGAERARE [n] LA RAE X FEA Ty w4067k, B KB T TAZAER Sflh F AR
To #&4M693F X %, & A Grobner A3, F2]—MKARE [n] k5 ANk Ty BHAKGF5 T
Haik, A4 4 Maple 225
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[P000075]
B R ey 75 5t SR
M (LT AR E)
BN FA—AFEH ARG IRA, AL G ETH, 4 EEESHFOT SO S SR,
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[P000076]
AT MLWE # % %X4ARS 7%
FRDE (PHEERFRE) EUK (PHRERFLR) BF (PHRERFTLR)

F b B 25 Am EAAF 3L R AN 91 G AR AT I H, RAFEGAE R TN B H P Ay A )
Ao BHSNMRERETEZLEZR— L ESE, FPERNORSHTEE R0 ENNH LR GE
#, ARIEEHRIMAIRAT (1. 35 ETREZHE, ZT7UEANA2FTRESOEEELRE, WRER
BEGOBEERE, MABANLLS 5T AW BGLRBFHFERA, ATHRESMEIINE ST
it H %%, Lopez-Alt, Tromer ## Vaikuntanathan(LTV)[2] # 7 2 HAL RS ENHES, $ENL
R &5 FE ARG AR ERATEGELRTRASTHE, ARE-ALT NTRUB| 82 HENRS T X,
LTV[2] T NTRU mH ZFAMET —ASENLRAEFTE, BHENZEMEAT AT Loy inE
8%, A% learning with error(LWE) &% ring variant(RLWE), Z{&8iX% A worst case to average case
A B, Lk 2] AEMHET —AAT RIWE 882 E9RE S X, 12RZ 7T £ R L HTHEANG
FE AW 38K F . Z )G Clear #2 McGoldrick[4] & F LWE, #i& 7 —A> Gentry, Sahai #= Waters(GSW)
5] XA L ENRSHTE, ZHEIRHEELANEN. BB Mukherjee = Wichs[6] 377 & [4] #4777
B, #3& T —/NHEE A Multi-Party Computation(MPC) #r%X. 2016 “F Peikert #= Shiehian[1], Brakerski
Fo Perlman[7] Bl A F LWE #& 7 2 EMRAE T X, SI 7 ERRANE, 7% (1] x#=F5575685
AN, FrE [7) #9H#3E 5]\ Bootstrapping & 5% I E H 4k, 2017 F Chen long[8] ¥ AHET RLWE
ARG S ERRSHTE, BHEANA R-GSW T £ S EATRMBRET FEILREFZHEHHRELR
A, 2019 S, Chen haol9] F AKX T £Mey 75kt TFHE # £86E A £ HHAMA, £ [10] PRE—A
# ey 77 k¥ RLWE 2R R AT EREAN L FHAMA. TMEEHME £ Shortest Independent Vectors
problems(SIVP) 9 A2, A4 Loy SIVP BT A FERGFGFTL, LBEERLEFE R [11]. Flde
A LA GapSVP FIAL A B ey, 1221% P AR B L2 RE M, HAHRIT T REN 2 695K
RO SRR FHEAK, KSZHRBRAEHTFHBEMERRMIZE LOBERA, B, T 2 9EKFRA
WHEY, FHRTEGRLIREEA G ZIURA-FE . Module learning with error(MLWE) 4% general
LWE, HEgEMET AL B4 LagE L E R P M, —AAAh MLWE tb RLWE 23, Mtk A 3 49
MLWE [ A&zt 58 2 RLWE B2 [11], R&, T ARG 2R EER, TALRELRR G RHIEL,
B % A% F AR Am-F iR, KT MLWE #it ) Kyber v % 7 % [12] &4% NIST AN T B2 T %4
Moo BT, AMMET H—/A MIWE £RELH S ERT F. £MZAT89 %5 E, &M135 A Common
reference string model(CRS), %5 7 HANARABIER KM AT E Y], o RLWE £A 8% L —4,
MLWE £ &85 MR A G B LR AZAMGF 713, 1RO EERAARFEANKEMR, ZKEZMRF
BETRAETENZHRM, ZE 8] FARAT GSW 2BM L HNT FRMES; T RMRGE L, &
M LR THRARE T — AP0 7 A ME R IR EN, BER#, KNIANBTZLER, EAN5T
HREANE R A THRANEL, ARSEHGFEBNEAE T, FIRARRGE L o3t 2 o9 35517
B ARG E AR AL ERTHEL, METHE B, KMNWITE e, MASETARGEK,
BAVT FOH R RARNK, Aot adm, AMNTURE nfod W RDRERESEN L LFZE, HAik
EAN T ER R E I, AT EFHFEELFRGRFEK, KAMFINERALK (13, 14] B A£48
RGOSR TT, AHLSHREEHL RS, IR 4 RLWE £ E LR ST RORMEK, 4o
L AT H AR (SIMD). BAFHAK (bootstrapping) #t5 MLWE XA 9% L 5,

-0 -——-———90—-————0—-————0 — — ——

Powered by SmartChair 36


http://www.smartchair.org

[P000077]

Lazy Hermite Reduction and Creative Telescoping for Algebraic
Functions

Chen Shaoshi (KLMM, Academy of Mathematics and Systems Science, Chinese Academy of
Sciences) * Du Lixin (School of Mathematical Sciences University of Chinese Academy of Sciences)
Kauers Manuel (Institute for Algebra, Johannes Kepler University)

Bronstein’s lazy Hermite reduction is a symbolic integration technique that reduces algebraic functions
to integrands with only simple poles without the prior computation of an integral basis. We sharpen the
lazy Hermite reduction by combining it with the polynomial reduction to solve the decomposition problem
of algebraic functions. The sharpened reduction is then used to design a reduction-based telescoping
algorithm for algebraic functions in two variables.
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[PO000TY]

Machine Checked Proof for Some Integral Inequalities
A (PEMFREHFERAMHEHRE) FRE (PEHFRHFES RAHEHRR)

We give some examples of mathematical analysis and check the proof by a program we write in
Maple and illustrate its method. The program module we write can automatically apply Cauchy’s mean
value theorem, triangle inequality, Holder’s inequality, Schwartz inequality and Newton-Leibniz formula.
Besides, this module can correct some wrong inequalities.
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[P000030]

The subresultant of several univariate polynomials

Hong Hoon (North Carolina State University) * Yang Jing (Guangxi University for Nationalities)

Subresultant of two univariate polynomials is a fundamental object in computational algebra and
geometry. They are naturally defined by an expression in the roots. Sylvester et al. provided expressions
for them in terms of coefficients. They are used in numerous applications. In this paper, we generalize
the subresultants of two polynomials to arbitrary number of polynomials, resulting in the so-called multi-
polynomial subresultants. Specifically,

1. we propose a definition of multi-polynomial subresultants in terms of roots;

2. we provide an expression for them in terms of coefficients;

3. we show some applications:

- parametric multi-polynomial GCD, and

- parametric multiplicity.
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[P0O00081]

An Optimal Quantum Error-Correcting Procedure Using Quantifier
Elimination

Xu Ming (East China Normal University) Deng Yuxin (East China Normal University) Sun
Yingji (East China Normal University) * Mei Jingyi (East China Normal University)

Quantum communication channels suffer from various noises, which are mathematically modelled by
error super-operators. To combat these errors, it is necessary to design recovery super-operators. We aim
to construct the optimal recovery that maximizes the minimum fidelity through the noisy channel. It is
typically a MAX-MIN problem, out of the scope of convex optimization. Compared to existing methods,
our method is exact and complete by a reduction to quantifier elimination over real closed fields in a
fragment of two alternative quantifier blocks. Finally, the complexity is shown to be in EXP.
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[P000082]

Salience-Driven Image Mosaic Method by Edge-Weighted
Centroidal Voronoi Tessellations

Cui Lingling (Hangzhou Dianzi University) * Xiang Bingjin (Hangzhou Dianzi University) Jiang
Peng (Hangzhou Dianzi University) Renshu Gu (Hangzhou Dianzi University)  Jinlan Xu
(Hangzhou Dianzi University) Xu Gang (Hangzhou Dianzi University)

Traditional image mosaic method usually generates the mosaic visual effects for the whole input
image. In this paper, we propose a general framework to automatically generate mosaic in the saliency
region of the input image for the protection of privacy information. Firstly, a feature-preserving image
mosaic method by edge-weighted centroidal voronoi tessellations (EWCVT) is proposed. Secondly, by
combining the proposed feature-preserving image mosaic method and the saliency detection method, a
salience-driven image mosaic framework is presented. Experimental results show the effectiveness of our
algorithm, and the boundary of the mosaic area in the generated mosaic image captures the shape of
salient regions. In particular, mosaic tessellations are neatly arranged thanks to edge-weighted centroidal
Voronoi tessellation. The proposed framework can be used for the image privacy information protection
and artistic applications.
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[P000084]

Ramp schemes based on CRT for polynomial ring over finite field

* Ding JIAN (#2778 KX %) Lin Changlu (#8#JF7& X%¥) Wang Huaxiong (Nanyang
Technological University, Singapore)

Secret sharing schemes play fundamental roles in many cryptographic applications, and hence they
have been constructed by using various mathematical tools. As we all know, the most famous Shamir
scheme and Asmuth-Bloom scheme are based on polynomials over finite field and Chinese Reminder
Theorem (CRT) for integers, respectively. Compared with Shamir scheme, Asmuth-Bloom scheme has a
lower information rate, but it has a lower computational complexity in its secret reconstruction phase. In
ASTACRYPT 2018, Ning et al. constructed a perfect (r,n)-threshold scheme based on CRT for polynomial
ring over finite field, and the corresponding information rate is one which is the greatest information rate
for a (r,n)-threshold scheme. However, perfect security is too much security for many practical purposes.
In this work, we generalize the scheme of Ning et al. to a (t,r,n)-ramp scheme based on CRT for polynomial
ring over finite field, which has the greatest information rate (r-t) for a (t,r,n)-ramp scheme. Moreover,
for any give r1 < r9 < n, we will use our ramp scheme to construct a (r1,n)-threshold scheme that is
threshold changeable to (r’,n)-threshold scheme for all ' € {ry + 1,...,72} in the full version of this
paper. We claim that our threshold changeable secret sharing (T'CSS) scheme has a higher information
rate than other existing TCSS schemes of this type.
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[P000085]
1884-2016 7 # A% T AUAFLE B H A7
I (EERFHFR) TRW (LERFHFR)

ARAE A K 1884-2016 F K ik B F 49 AMEHIETH, A1H MannKendall A2 3) t 438, AR DK T %
Fo X DR BT R AARRIT A ZEREW, EATFH 1884-1939 FHEF-FHRKE RS LR
KREEAKRK—H, £BFK 1947-2016 FFHARMKAUBE KR ELZEZSZTF AR URE KR E, 7
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T, R A BAE K E—F B A A 52a 42 42a; U9 27 ENSO 44844 Nino3.4. SOI
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DN
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[P000087]

Reverse gamma-expansion for Eulerian polynomials
* R (PESMASE (LT )

The expansion coefficients of classical Eulerian polynomials A,,(¢) are nonnegative by the symmetric
basis of {t*(1 +t)"~2'}, which is called the gamma-nonnegativity proved by Foata-Schzenberger in 1970.
In this paper, we investigate the interlacing nonnegativity of the inverse gamma-expansion, that is, the
coefficients of {(1 +¢)"} expanded by the basis of {(—t)?A,_2;(t)} are nonnegative. In addition, we also
prove that the coefficients of {(1 +¢)"} in the inverse gamma-expansion of several famous combinatorial
polynomials such as Narayana polynomials are interlacing nonnegativitive. It is an interesting open
problem to look for combinatorial interpretations of these coefficients.
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