ERRREHFREESES

The Collection of the Second
Shing-Tung Yau High School Mathematics Awards Papers

BalE

A7 L s 4
e

BRI R A i B
B 1B R R AR




BB LRESES

J:T:ﬁkﬂﬁl':li'%ﬁft
i sk

Fe e 39w
HSRISRA i 1K
e+ SR



MHEEMEKE (C1P) ¥R

B REBATFEHELRERNE / BB
FH — K¥ . WIEREEARERAL, 2010. 11

(AP #E R EES L)

ISBN 978-7-5357-6490-4

I. Q% II. OF- 1. O%¥—4 V.
@®01-53

R [ A A B 518 CIP 3% 5 (2010) 38 214960 =

BT ERERRESER
HE_EEREP BRI S
* & ERA
RERE: Y R 4
HIREAT: BIRRIEEARRARM
#t ak: KYTIHEBER 276 S
http://www. hnstp. com
BRMIER R AHEME 0731 - 84375808
B B KOGBEREBRAR

AR W EE S AT BR)
T i kYyHEER4 S
B fR: 410004
HEHY: 2010 2 HE1IRE LK
F o OA: 720mX1010mn  1/16
2] #: 15.25
¥ . 255000
+# 5. ISBN 978-7-5357-6490-4
¥ fre 38.00 5 -3
(BBARFTA - BHEPLR)



¥

EARBRREAMTRGZHFEEARE, REEREER, IR E
E MHFHENAREFARBIAENFWEX DR, FEEFRFLEN
X, AERARNE I FIERPRTUATHHA X T ER Yk, RBX
FEYENFEELKETERLD T, ETHE., AFGeRls, Ae
EERETGN, ABRLREAFT O EXNKENXE, RAMMNBFERK
P, AERRREEEFAYRNEARERS, HRMERAFRERGAHR
NEFEFEHN “ERAFEFRER” EHT 2008 FALTEREH. #
— ZERERFTELFRERFRMMKAAL L LA T 2008 £ 10 A, 2009
F12AELKRERT, ENHENLEY, 41600 5 XREREL S,
SEARK BT, b, R, TK, Hx, K, @, K@, K T
EE0EANETHREURBARE, BARXTEEFRARR L, &
REAHEE, BAS-RARNERRET —ERAERNALAKERR,
EEAXFPEAFRYE. £ ERMATERFLERFEFFREAALA T 2010
£ 12 A ELEHFA

Fo_RERRFEEFROAREAXHRERFRABIRAE S R HE IR
HBHEERER, & “ERRATERER” WEESEMH, FEREN
A F RN, FTRALE, £LFFRFLROES.

FAAA (Shing-Tung Yau)
2010 #£10 A



HESBFNG s (KB

BIA—EFBMEEXS DN “E4L". RELENL D, NP FH
FREL-ABFR, AP FEAPREAS, BE2007T FLERERMAER, K
RAE “ERRAFTELFR, INMNEMHRRAR

Eru, £ R BREZRNABRANBR RAHFR, ©RIRA
HEUREGER, ANE, RRpEXER “HEL", £1IRAMBENXS,
ZRANHRFUFES; oA ERAEBRRBTRFZROEARR “F L
BE ATHRMKR, RAKFRNFE, REEACE,

14 28, RADTREAF AFRERBEOHRARE “REKE”, T
BERBEFIHEX ANEKASEFRA, EHAARNABER TER
HALFLRNARE, WASEN. REBEKBEARKENF X &, WFHERN
B, £2ERE, RERLZARREE KA FHELB L REHY “FARE"
REBNEAHAZFRE, REKFBELENL. TEEAF M EHRKEA, ik
BONARA ., ARAERELAEFY, Bt FOHNAHHTF, BHEL
EHR, REPEAFIE, AEIENHAEE, HABT "EXRETEHR
FR” ZRYW

HA2007T FERAFEFEHRREAEH T “ERAFEREL” He
REBLUK, BMECHHE. RINESATE “TEWEER", I “H¥
RA” HER, BEAATENERBAFL LLAEERFA L. T xH
BURBAALRNREAFFL, CEBRARNERALTFEENEB NI LB A
¥, HNCEBERSI ANRF N EIRE,

KFRFTEERRSE "R, EXRER/BEN “"EF". HETEBTR
EAXEMN, NABNERER, S MAKITE, £FF. HEHBLE T4



© s mammbsesmn ok |
EFEMERE, N “ERFTHRER" BHBERXOKERL RS, #N
PEWTEEATFE-RED, B -8,

' BRFR T
RN RBB A5
EERFERPIITHE
2010 4£ 10 A



e 1% A o 2 B R 3E 5 Tt

(—) $—. ZEERRPERFRERTFEET

Shing-Tung Yau (A, £RE) FEREBRBE, My R F PR
ZEBEBRE L

Jean-Pierre Bourguignon ¥:E B SR B FBEBE K

Tony F. Chan WM KB LI RHEE . FERLEAERK

David C. Chang AT RZER K

Shiu-Yuen Cheng (FBZiE) FHRHBIRZEHZBBEK

John Coates RUBF KPR . HEB KPPt

Jean- Pierre Demailly ¥ EI#RShEA /RE8 — #3882 . L ERERE B+

Jianging Fan BXME¥R&RE T | TR FEH

Benedict Gross AR KA VBRI, EEP R L

Vaughan F. R. Jones JE/RZXBE. MMREHEFIBHE. XEHR
eyt

Ari Laptev ISR R T ERHER . RMBFETRE

Chang-Shou Lin (k%) BME¥XE¥XHBE. SEREHHE. 618
H B e+

Jun Liu (X%) HEMBHRFHEF

Kefeng Liu (X|75#) RBMEEXREREE, LXEMMRFZBLZIE
HR

E. I. N Looijenga fif 2= S ¢ 3 K #3432

George Lusztig 3% [R5 H8 T 4B iR . 38 BRI Bk 1

Jill Mesirov  JiR4H L T R2EH$2

Kenneth Millett i M K238 B B DL BUER

Wilfried Schmid M RZEHE ., XEERUFERSER

Terry Tao (MJE%HF) FERZEXBFE. XEMMRFZBEILOBREER . =



© | r-EERmEsR ek |

ERL#BE B

Neil Trudinger AR W E 7 K%¥H . EEEFRPFBEL

Xujia Wang (FERZE) RBME¥XRE&XEBE, WAXHTE KEFHER.
WACH SR B Bt 1

Scott Wolpert 38 B T5 B 24 k¥ #

Hung-Hsi Wu ({A¥8ER) MM KEARAGRBER. REERBEER
2ER

(Z) te®igm

1. BRRS5

AR FREER TR AT

KREHEX: Hio/O5/ibR/ L

MR . R/ TR/ R/ V) e N R T K/ AR T
L/ M)

JEHRX . LR/ Wb KB/ WP/ NS/ B0/ e/ B Frils TR/ H
W/ BN/ EWILT/ B

BHIEX: RYERM. 8. FHLSINEZRHX

2. BHNA

EESMWFEFT BFT4, FHHAE R s 5eE 2 i W 5T _E 58
MAEEM; SFHA TR FEUTHH BT RS YWEEMRER, #17M
SIS s BB EARMSHEI A 1 HETREE B Ry, srRifE TG
XHREXHE (WREPFXHE WL CLTHE L XHE, HAB=BLEK
BEEAN, FELZ—HBEILI) . HFRBR PFETFEAREEE R
PUEREE, AR INFEEAR LRSS AR — LR H, ARSI
e — RIS HE, BSHEEEURMITL I ER, FREACD
HIBF R MBI B S I — Lol YRR,

3. EEHR
Bf 8 THEAR % =
W EEM (RAEFLSWEMBAR, BATE
200041 H20R WAEMH HA) , RS ES A 31 HXEH, FHEKR
Z RS ERAEMEE




gk

| eamezgrenern | @)

w

THEAR

# &

20106 A1 H

REBIFRKH

HERZEMREEMAHN, hTRSEEE
B, RISEHSHERZ

0109 A1H (| MERZEHE

~ ». A7 E 3 -

e ThD W (g | DERE A SRR

=R O, SRR S Me
?ﬁigﬁma*n W LT 0 5 JE B AR JE AR B,

T
010412 51 15 B ~16 AR TR 12 SR (1l I
y EEERR ) e rReas)
VOERAI6H | S

4. SFEIMERIHE R

HEBATTH 1 ~3 A BA R AR, BA LU RRIRIE — BT P24, M
B — DLBURH o FESMRE XU R REENZRMEARNTRENZ
BEEH AN, T, FERFEMELABHEEMBRNIEY, BRI 4kst
IRRFR IR, BRIR—FrHEIREAS T, RA—-BTIHEL F—RS%,
EE A AR S M—A L3, SFANR T AR 2 H N2,
AT DL PSR BRAE R RN, 2T M F H R PR 4t mT (L8 Y 6] B
SCERYERE, Xt RERHER o T b F #UT AT Bk S0 G244 H W5t

5. BFgE45E

BIF 5 910 Pl o e R - 5 1 B B s, -

.  AAEAUH. LA, BEE. G, .

: ARETTENL, BB, #EME. 58 REEEREE,

. WA, &R, YR, HHE. IR, B8%. TEBH%.
: AAEEREY . WH., fhE. Y, R REBRERE,

- BTG ERERRIT. R

RS X “REWEEITAR” WMSLRE)

ERIBFS
. AR
- AL
A

6. BFFT#HE

BT SR AR S R4E TN
B W4, PIRFRSEERE G/, Ei, RIS, B30,



@ | soiEmmEEeEe R |

BII —IUNINE, GO, ISCRBEE RN S, HAEEE LW
A% WIEXAFEARERE . SHIRE ., WRBCRPORER, &F
B—RCHE. WRATERWG, MERBEN -, M EHARRKRRR
Pio BRT#H, MESIXAFHABE, FARERZEREL/MN, B, %

%, MIBPUTHA.

International Committee (2009 )

Shing-Tung

Yau (Chairman)
Jean-Pierre Bourguignon
Shiu-Yuen Cheng
(FREEL)

John Coates

Jean- Pierre Demailly
Ari Laptev

Chang-Shou Lin ( #kK %)
Jun Liu (R1%)
Kefeng Liu (X756 )
E. J. N Looijenga
George Lusztig

Terry Tao (M§¥4)
Neil Trudinger

Xujia Wang (FEREZHK)
Scott Wolpert

Director of Mathematics Department of Harvard Univer-
sity, America

Director of THES, France

Dean of School of Science, Hong Kong University of
Science and Technology

Professor of University of Cambridge, UK
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Competition Guide
How to Join

East Division:
Zhejiang/ Jiangsu/Shandong/Shanghai

South Division:
Guangdong/ Guangxi/Hainan/Sichuan/Hunan/ Guizhow/ Yunnan/Xizang/ Chongqing/
Fujian/ Jiangxi/ Anhui/Macao

North Division :
Beijing/ Hebei/ Tianjin/ Shanxi/ Inner Mongolia/ Hubei/ Henan/ Shanxi/ Xinjiang/ Ningxia/
Gansu/ Heilongjiang/ Jilin/Liaoning/ Qinghai

Overseas ;
Outside China, Taiwan and Hong Kong.
The Competition

Students who intend to participate may form their teams and complete the initial regis-
tration through the registration webpage of Shing-Tung Yau High School Mathematics
Awards.

A team should select a suitable mathematical research topic and perform an independ-

ent study.

Each team should submit a research report, written in English or Chinese, ( Chinese
must has an English abstract) before September 1 (the deadline will be announced
shortly) , through the designated internet channel.

Each team should comply with academic honesty and intellectual property when pro-

ducing the research report.
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Each team should observe all other restrictions, including the conflicts of interest pol-

icy, of this program.

The Secretariat under the Executive Commitiee may organize activities from time to
time in order to provide guidance and assistance to the teams. Fach team may partici-
pate according to their own needs.

Planning your Research

In the following, there is a simple list of important dates and events.

Dates

Events

Remarks

Jan. 20, 2010

Initial registration

Online registration page

(you may start to register even when the team is not yet
completely formed) Please submit the complete informa-
tion before we close the registration system on Aug. 31,
2010.

June. 1, 2010

Target to submit
research abstracts

online

In order to know the progress of participants’ research,
we recommend each team to submit a summary of re-

search reports.

Before Septem-
ber 1, 2010

Online

sion of research

submis-

report

Can be properly extended for rural areas.

Sep. 20—Nov. 15
2010

Review papers

After three rounds review, generate teams for final com-
petition and teams of regional winners. Ceremony of divi-

sional awards.

Dec. 15 -
2010

16,

Final competition

Final presentation at the presence of the International

Committee.

Dec. 16, 2010

Award ceremony

in Beijing
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Team Composition

Each team should consist of 1 to 3 student members from the same secondary
school. The team shall be led by a teacher of the school.

Student status is defined by school enrollment on September, 2008. If a student leav-
es the original school after September, 2008, the student will be considered as repre-
senting the original school even if the student is enrolled at another institution at the

time of report submission.

A school may have more than one team participating in the competition. A teacher
may also lead more than one team. However, a student can be listed only in one

team.

In addition to having a teacher, a team may choose to have a professor from a univer-
sity as faculty mentor. The distinction between a teacher and a faculty mentor is in the
intensity of day-to-day interaction with the participating students. For example, a fac-
ulty mentor’s involvement could be limited to initial formulation of a problem and to
provide reference guidance whereas a teacher works with students regularly and fre-

quently.

Research Areas

The areas of research must be mathematical sciences and their applications, such as:

Basic research: e. g. algebra, analysis, geometry, probability, statistics.

Engineering applications: computing, internet, communications, information and

digital technology, etc.

Commercial applications: economics, finance, logistics, management, decision sci-

ence, operations research, transportation, etc.
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Scientific applications: medicine, physics, chemistry, biology, environment and

health problems, etc.

Innovation designs: image and visualization, games, puzzles, algorithms, etc.

Research Reports

Each ‘research report should have at least the following sections. A cover page with the
names, affiliation, states/provinces, countries of the students, coaches, mentors if

applicable, and title of the project.

The second page is a one-page abstract to include the title of the project, and to out-
line the background of a team’s topics, and highlight the team’s contribution in ad-

dressing the proposed topics.

If the technical report is written in Chinese, the report should include an additional
one-page abstract in English.
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&& Gold Award

Coordinate-free Characterization of Homogeneous Polynomials with Isolated
Singularities
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$R3Z Silver Award

Pricing European Equity Options Based on Vasicek Interest Rate Model
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$3Z Bronze Award
Some Upper Bound Formulas for Ramsey Numbers and Their Applications
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Geometric Models ;: the Wonderful Tridimensional Kaleidoscope
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On the Upper Bound of Number-theoretic Function F, (h)
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fiB3%E Honorable Mention
Generalization of the Definition Method of the Arithmetic Multiplication

B ARTEHSE L TTRFGHET™ -evvvvrenrerernrrmrrrmrreeeiernneeesananinnnas 107

Generalization, Applications and Inequality Chain of the Idempotent Sum
of Three Sides of the Right-angled Triangular

A A SRR G REER SRR e eoreeer e 118
The Research on Circle Family and Sphere Family

S TF BB FIBRIEIIBEIT rveveeeeerrmrrrsnrennsemiiininineenessnininn. 155
Research on the Combinatorial Transform Mathematics Problem “ Frog
Leap”

KT OB TR “BREBE” BUTEIE corvveeerereereronioronnn 179

Sane Bounds on Van der Waerden-Type Numbers
TOIERL R BB A TR v e 197
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