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The Shaw Prize 2022
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The Shaw Prize is an interational award to honour individuals who are currently active in their respective fields and who have
recently achieved distinguished and significant advances, who have made outstanding contributions in academic and scientific
research or applications, or who in other domains have achieved excellence. The award is dedicated to furthering societal progress,
enhancing quality of life, and enriching humanity s spiritual civilisation.

The Shaw Prize consists o three annual awards: the Prize in Astronomy, the Prize in Life Science and Medicine, and the Prize in
Mathematical Sciences. Each prize carries a monetary award of one million two hundred housand US dollars and each winner
receives a medal and a certificate. The nomination process begins in September. The winners are announced in the following
summer and the prizes are presented in autumn.

Established under the auspices of Mr Run Run Shaw in November 2002, the Prize honours individuals, regardless of race,
nationality, gender and religious belief, who have achieved significant breakthroughs in academic and scientific research or
appiications and whose works have resifted in a positive and profound impact on mankind

The Shaw Prize is managed and by The Shaw Prize ion based in Hong Kong. The important role of
adjudication of candidates for the prizes is undertaken by an international team of reputable scientists who serve on the
Selection Committees.
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The Shaw Prize Medal
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The front of the medal displays a portrait of Mr Run Run Shaw, the founder of this award. On the reverse, the medal shows the
award category and year, the name of the laureate, and in the upper right comer, an imprint of a saying due to Xun Zi 313-238
BCE , a thinker i the Warring States period of Chinese history, meaning "Grasp the law of nature and make use of it

REABHMBERREESFIRE

Contents of the exhibition are provided by The Shaw Prize Foundation
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The Shaw Prize in Astronomy 2022

0RFEPRRAXBRELYRTFHABBABRANBRERYEREBRXALKER

FMNES - RERAR Lennart Lindegren MEHMBURARBRNESREELRERE - REE
Michael Perryman » DIR# M F— 4 HRBABZNER  LRREBRNAZBERCARRLEER
NUTHRKkEAREDT NHEHRHFRRENAS

The Shaw Prize in Astronomy 2022 is awarded in equal shares to Lennart Lindegren, Professor Emeritus, Department of

Astronomy and Theoretical Physics, Lund Observatory, Lund University, Sweden and Michael Perryman, Adjunct Pro essor,

School of Physics, University College Dublin, Ireland for their lifetime contributions to space astrometry, and in particular for their

role in the conception and design of the European Space Agency s Hipparcos and Gaia missions.
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Biographical Notes of Laureates
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Lennart Lindegren

FANTE - IBAR (R TE 1950 ERTAML AL » BARARBABRAXBRIERYER
RS A RIREIR - 1980 FRIEEASIGIE LB » HAEBIER - 2000
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frREBUHA BB XE A RAPEB 1976 1997 REBRNBHANEANME
1997 2000 - fpH EHEHUERBR AT HANKBABRSREAR LT RZAREN - FREER
AEEB KRB 2001-) o fih % 8 E 35 B B B 5045 A B B ELSA M IE B 4 % A 2006-2010 -
HAEs - HBRARHAZRNBRRL -

Lennart Lindegren was born in 1950 in Sweden and is currently Professor Emeritus of Lund Observatory, Department of
Astronomy and Theoretical Physics at Lund University, Sweden. He received his PhD in 1980 from Lund University. He joined as a
member of the teaching staff at Lund University and became Full Professor of Astronomy in 2000, serving until his retirement in
2017. During his time at Lund Observatory, he had served s the Director for six years. He was a member of the European Space
Agency s Hipparcos Science Team 1976 1997 and Gaia Science Advisory Group 1997 2000 . He leads the scientific
implementation of the Astrometric Global lterative Solution i the Gaia Data Processing and Analysis Consortium and is also a
membe o he Gaa Scence Team 2001 He aso served as Proec Coordnator o he Mare Cur e Research Trainng Ne wo k
ELSA 2006 2010. He is a member of the Royal Swedish Academy of Sciences.

B - fMES Michael Perryman
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Michael Perryman was bor in 1954 in Luton, UK and is currently Adjunct Professor, School of Physics at University College
Dublin, Ireland. He received his Bachelor s deg ee in Mathematics and Theo etical Physics in 1976 and obtained a PhD in 1980
rom the Universty o Cambridge, UK. He oined the European Space Agency ESA i 1980 and was nom nated as Project
Scientis 1981 1997 for the Hipparcos mission and subsequently Study Scientis 1995 2000 and Project Scientist 1995 2008
for the Gaia mission. During his service in ESA, he had been Professor of Astronomy 1993 2009 at Leiden University, The
Netheriands. He held a joint position at the University of Heidelberg and the Max Planck Institute for Astronomy, Germany in 2010,
A year later, he joined the University of Bristol, UK as visiting Professor of Physics 2011-2012. He has been Adjunct Professor at
University College Dublin since 2012
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Contributions of Lindegren and Perryman
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Hipparcos and Gaia succeeded because of the collective effort of many people lasting over half a century. The Shaw Prize
ecognises wo of hese ndividuals who have made sustaned key scientifc contribut ons to the two missions. Lennar Lindegren
originated many of the concepts of the Hipparcos mission design and was leader of one of the two independent teams that carried
out the data analysis for Hipparcos. He was a member of the Hipparcos science team for two decades and the Gaia science team
or two decades after that. Michael Perryman was Project Scientist for Hipparcos from 1981 01997, Chair of the H pparcos Science
Team for the same period, and lead author on the 1997 paper describing the Hipparcos catalogue. Perryman was also Project
Scientist for the Gaia mission from 1995 to 2008, Chair of the Gaia Science Advisory Group from 1995102000, and Chair of the Gaia
Science Team from 2001 to 2008. Lindegren and Perryman proposed the concept for Gaia in the 1990s and were instrumental in it
scientific and technical design,
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Hipparcos and Gaia Mission

BRNARIERTLEE  ARERHMT RENLUE - RELERSEARE - RRERXIBLX
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Accurate astrometry is S0 important because it provides fundamental data—positions, velocities, and distances —that underpin
almost every aspect of modern astronomy and astrophysics. Accurate distances to stars allow determination of their intrinsic
luminosities, and these in tur are a sensitive measure of ther internal physical processes. Measurements of the velocities o stars
alow us to n er their Galactic orb s, which in urn prov de ¢ ues to the format on hstory o the Miky Way and the distrbuton o the
mysterious dark matter within it.
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BUNAZRBAMRES 1989 1993 BRI T HREAZXEABSMAFR o KEAIFEIE 100,000 F5E
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The era of precision space astrometry began with the European Space Agency s Hipparcos mission (1989-1993). Hipparcos
catalogued over 100,000 bright stars. It measured annual changes in the apparent position of these stars on the sky as small as
the width of a human thumb in Beijing as viewed from Hong Kong. By measuring small variations i stellar positions as the Earth
travelled around its orbit parallax), Hipparcos determined distances to over 20,000 stars with uncertainties of less than 10%.

BOMAZABMNZEEHR 2013 F 12 ARE - HRGT KB ARt ERBER - BIEXERT - &
THAENESME  HRILKBAS10,000 fF 0 HREFZKESH 100 - EEAFHEERT
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RE ; CENEERERERNES - AR L HRbEREE AR - TRFMBREERNIERE
ERE) - ATNTEHLE  BREHERLEE L EARRMTFRADRARESM -

ESA's Gaia m ssion, aunched n December 2013, s based on the same design principles as H pparcos but has vastly greater
capabilities. Gaia has measured the positions of 10,000 times as many stars s Hipparcos with accuracies 100 times higher.
Gaia has catalogued almost one percent of all the stars n the Mi ky Way and so far has measured paral ax based d stances to
over 50 million stars with uncertainties of less than 10%. Gaia can measure changes in the position of stars on the sky as small
as the width of a human hair in Beijing as viewed from Hong Kong, and motions on the sky smaller than the apparent rate of
growth of a hair belonging to an astronaut on the Moon, as seen from Earth. Gaia is providing a survey of our Galaxy that will
not be surpassed in quantity or quality for decades to come.
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August 1993 A Nominal mission ended on July 2019, mission
extended until end of 2025 (subject 1o a
review in 2022
RESRER P —EEbHBEE R FIREMEE - ESABRENE R
REFEREMNMRE S HE - 2 &8t REARE L2 o EREHIR1S0 HAE -
YR BMEBIE % - REEREE- ?f Lissajous orbit, around the second Lagrange
Hipparcos failed to reach its planned geostationary e point (L2) of the Sun-Earth system, which is
orbit after malfunction of one of its apogee boost leeaies) 8w Ll e i Ed
motors. The mission was then modified for the new
position and normal operations reestablished
c WATRETEMNEEMEER © DRIK20164F9 H~ 201854 AR
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HENSERENEEE © BRE TER, —HOXEEER
© BAERREASER 25 RETRHIRR -
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AR  BFEERE - —BRERA -
© BETERABHMREXEE NN © BREARAMPELENRER
T o IMTREE -
- 1994 4RI - FUEAH SEmn 0 ARESEZERLRAENEE.

EREBAR -

Generation of two main catalogues of star data:

@ The Hipparcos catalogue of high-precision
measurements of 118,218 stars, and

@ The Tycho and Tycho 2 catalogues, with
less precise measurements of more than
1 million and 2.5 millon stars respectively.

Confirmation of Einstein's prediction of bending
of starlight by gravity

Successful prediction of the impact of Comet
Shoemaker-Levy 9 on Jupiter in 1994,

Science Highlights

BEEMEA - FREEMSHER -
Three full data releases in September 2016,
April 2018 and June 2022.

Detection of ‘starquakes , unusual oscillations
that change the shapes of stars.

Discovery that the Milky Way Galaxy merged
with another large galaxy around 10 bilion years
ago

The highest accuracy survey of asteroids that
combines their composition with orbits.
Production of even richer, larger and more
accurate catalogues in 2025 or later.




2022 HB¥R R fir B Bl g Bk

The Shaw Prize in Life Science and Medicine 2022

2022 FEBRREHNBPREPRPHPF XARRUREA ALHTTRR BERBDGRERRBE
ERE - AE IV (Paul A Negulescu MEMBHEABANRLER A EEREMRIEFESR);
BRMEHF WER S FEBRENMBHRBEMAOGENBEFAMTREBREE - AW
Michael J Welsh » I &R # it {F 5 R BN A AE(L Cystic Fibrosis 24 F ~ M LR RINAE EHBHE
FTSIE MR NS EELRERGEY  RMTUARAS HEE - BERRAENT
EREARMREE TR T RYES -

‘The Shaw Prize in Life Science and Medicine 2022 is awarded in equal shares to Paul A Negulescu, Senior Vice President and Site
Head San Diego Research Vertex Pharmaceuticals Incorporated, USA and Michae J Welsh Professor o In ernal Med cine

Pulmonary Critical Care and Occupational Medicine, Professor of Neurosurgery Neurology Molecular Physiology and
Biophysicsand Director of Pappajohn Biomedical Institute, University of lowa, USA for landmark discoveries of the molecular
biochemical, and functional defects underlying cystic fibrosis GF and the identification and development of medicines that reverse

those defects and can treat most people affected by this disorder. Together, these discoveries and medicines are alleviating human
suffering and saving lives.




i INVx

Biographical Notes of Laureates

1RZE - N 5IHTE Paul A Negulescu
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MREAR - RBEAMRBERE @K 2001 -

Paul A Negulescu is currently Senior Vice President and Site Head, San Diego Research, Vertex Pharmaceuticals Incorporated,
USA. He received his BS and PhD in Physiology from he University of California, Berkeley, USA in 1986 and 1990, respectively. He
carried ou postdoctoral works at. he University of California, Berkeley and the University of California, Irvine. He joined Aurora
Biosciences, San Diego, USA in 1996 as one of the first employees and grew with the company to become a Senior Vice President

of Discovery Biology 1999 2001 . He has been appointed Senior Vice President of Research 2001 after Vertex acquired
Aurora in 2001
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T I == Michael J Welsh

B RATRAZRENEABRNALR Wi EERENREREES;
WRBEHNN - HER - DFEBRAENYBLRBEMANBENE SRR
FiR - 1974 FREEBHEAPRGERE L2 - ERREBMMARE
ETARNERABRERAPRERRAE  EHHNEFERB T BE
IR 1981 1984) ~ BIHER 1984 1987 ~ ANBEKIR 1087 ~ BUEMENFHAMAE 1988
ATFEBRLR 1989 ) - R EEBRTBESHAMMRE 1989 ~ ZEARNSR - ZHERE
SRR LR A RN RRR L

Michael J Welsh is currently Professor of nternal Medicine Pulmonary, Critical Care and Occupational Medicine, Professor o
Neurosurgery, Neurology, Molecular Physiology and Biophysics and Director of Pappajohn Biomedical Institute, University of lowa,
USA. He received his MD from the University o owa, USA in 1974. He was a Research Fellow at the Universty of Calfornia, San
Francisco, USA and the University of Texas, USA. He then worked at the University of lowa, where he was successively Assistant
Professor 1981-1984 , Associate Professor 1984-1987, Professor of Internal Medicine 1987~ , Director of Gystic Fibrosis
Research Center 1988— and Professor of Molecular Physiology 1989- He is also an Invest gator of the Howard Hughes Medical
Institute 1989~ , a member of the US National Academy of Sciences, the US National Academy of Medicine and the American
Academy of Arts and Sciences.
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Contributions of Michael Welsh

RABFHEAPHBRA - KHE BRI 1990 2 1991 FHMEREMUEMACHRADE  Cystic
Fibrosis Transmembrane Conductance Regulator, CFTR ZEH 2 — B TiEiH - 1 #\/RCFIR EAKE
MRIFARAE o fhEBROUERN CFTR HE X M EEFPHORA AN EREE ARG - 1€
Tae A4 E R RE R R AR — R TR RS % - EEEFRFHHOHR (1992-1993 F+ Ml LE
T REMERE AR CBRRSRMALECITR B ALRMHICFTR BAMRE  FLET
BCFTR BEE X B MMM AL EHLCFTR ERM AR TEHEE MM RN SZBE X EEHINAE -
BT RBE L H TR N AREE AR REETHR  YREE—EFRRMESEREN
BB - EENR > BETRMAGE R Fo08del 2REM CFTR BAH SR » ZEATHEE
EMARE TEERRTEGRTEQHRME - FERRNOE  AE AL —ERREN £
CFTR F508de [ A S AR - fbiBE A E B OS2 AR - RETTRER - 3
M A B B R IR AT DA B — TR R SRR CFTR F508de & EEAMMAE - 1A MR HHIER
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Michael Welsh rom the Universty o owa discovered n 1990/1991 that the Cystic Fibrosis Transmembrane Conductance
Regulator (GFTR) protein is a chioride channel and he revealed how its activity can be regulated. He corrected the GF defect in
cultured cells by providing a normal GFTR gene, thereby showing that correcting the defect was a feasible therapeutic strategy. In
extraordinary studies 19921993 , Welsh then how different GF di g mutations affect the GFTR
protein  some eliminated its production, some interfered with its trafficking to the cell membrane, and some prevented the opening

o function of ts chioride-transporting channel. Welsh categorised the different human GF mutations according to mechanism and
laid ou a scheme o correct each type of underlying defect. Importantly, Welsh showed hat the GFTR protein with the common
F508del mutation has multiple defects, the protein did not reach the cell membrane and was also defective for chioride transport.
Very crucialy We sh dscovered an expe men al condi on ha enabed he GFTR F508de pro ein o make to the membrane,
and he showed that when the protein did reach the membrane, it functioned. That landmark discovery meant that i a therapeutic
strategy couid be developed to get GFTR F508de  protein to the cell membrane, it would be beneficialin combating the disease.
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Contributions of Paul Negulescu

RABRUEARANRE AEFINEERBHZARAEELT — A - thNBEREXFIA—ET
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TR B Kalydeco MEEYIETR T REMMEE - AT » Kalydeco RE—/MNBRBHFEFR CFIR R
MEEESECEEER  MUBASHAS CFTR F508de REMBMM ML BELERA
—TRE MAMERITRIE B+ 7 5107 R 65398 1 B 59 4 IE 3 891 TH A 5 % () CFTR F508de EEMIS T -
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B SERRE Trikafta) » 305 2019 SFREGHEERIRIER - SEHEUARESIE BIBA CFTR F508de R
BLARI77 BERCFTR REWFEA - BEI » AESZEHNEEHGE(EERABERBEMAEL
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Paul Negulescu from Vertex Pharmaceuticals made the leap from mechanism to therapy. He and the Vertex team discovered small
molecules to treat GF by embarking on an enormously risky strategy of screening for compounds that could *fx” a defective protein.
Moreover, because there are many different GF causing mutations, it was not clear that one medicine capable of treating the
majority of GF patients could be developed. Negulescu first discovered a GFTR “potentiator” that stimulated GFTR channel function.
This medicine, called Kalydeco, received breakthrough designation. However, Kalydeco was useful only for the subset of CF
patients with certain rare mutations, not for the vast majority of CF patients with the CFTR F508de mutation. In an even bolder
effort, Negulescu then screened for molecules that could correct the trafficking defect of the CFTR F508de protein. Remarkably
he discovered such a molecule, a *protein-corrector”  He combined the new molecule with Kalydeco, now named Orkambi. He
improved on Orkambi twice more, combining two *protein correctors” with a “potentiator” to make Trikata, approved in 2019.
Trikafta helps patients with the CFTR F508de mutation and patients with 177 rare CFTR mutations. Currently, 50% of all CF
patients take Vertex CF medicines.
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Cystic Fibrosis

EEHSECE - BREZNBEEEFEMER  RHRGHIB 80,000 AZHE - H4ERBMEH
BB B R 78 B T M M A L B TR AT 38 - WS OFTR - CFTRE B MINAE R MR EM FHIERRE -
FRETREEN—ERS - FERABSRHROER - PR  ERAERZ S « ELRBAERSA
EE  HEEVENESEETLEER - EEEERELCEED BLHRMEEEREMEH -
TRAEMEREA  LHZMBHRY  EFEREBE - SIERGHORE - RS CFTR PR L
HEHEER - BRP—ERR F508del WREAREFR - RAKNEAZNTHBEN CFTR #%
BHHEERE -

Gystic fibrosis is one of the most common, severe single gene disorders, a fecting more than 80,000 people g obally. The single
gene in which the disease-causing mutations allis called CFTR. The CFTR protein ensures the proper flow of chloride ions, a
component of salt, tha is present in secreted body fluids such as sweat saliva and mucus. These fluids keep cels lubricated and
are thus vital for the proper function of organs. In GF patients, these secretions become thick and sticky and, rather than acting as
lubricants, clog passageways, especially in the lungs. The disease is fatal. There are many different mutations in CFTR that cause
the disease, but a mutation called F508del is particularly important, and is present in about 0% of patients.
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Mucus-secreting cel s (e.g. in the tracheal o intestina wal) which have GFTR protens on hei cell membrane serve an
important role i transporting chloride fons out of the cels. Genetic mutations wil cause the CFTR protein to lose its function in
transporting ions, causing the build-up of chioride ions within the cell. Negatively-charged chioride ions will attract
positively-charged sodium ions into the cells, and the high concentration of ions in the cels in tum prevent water from leaving.
As a result, the mucus outside the cells lacks water, and becomes thick and sticky.
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Airways of a healthy person Airways of a patient with cystic fibrosis
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The Shaw Prize in Mathematical Sciences 2022

20204 B ARIR R BURRHRSE I 8 T L B E TR AR BURIRE N - FEE Noga Alon) IR E 4K
BEIRYIR R ERRRAE  HBRXMTE  Ehud Hrushovsk + AR M B BB AR EL 36
HIER T - ARSERBEM  RENA HENBNAEYE -

The Shaw Prize in Mathematical Sciences 2022 is awarded in equal shares to Noga Alon, Professor of Mathematics at the

Princeton University, USA and Ehud Hrushovski, Merton Professor of Mathematical Logic, University of Oxford, UK for their
remarkable contributions to discrete mathematics and model theory with interaction notably with algebraic geometry, topology and

computer sciences.
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Biographical Notes of Laureates

0 - PUFE Noga Alon
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Bt - fhiRR G FIR SR ER T -

Noga Alon was born in 1956 in Israel and is currently Professor of Mathematics at Princeton University, USA and Baumritter

Professor Emeritus of Mathematics and Computer Science at Te Aviv Universty Israel. He received his Bachelor s and Master s
degree from Technion srael nstitute o Technoogy and Te Avv Unversty respectvey He ater eamed hs PhD n Mathematics n
1983 from the Hebrew University o Jerusalem, Israel He joined Tel Aviv University in 1985 and was successively Sen or Lecturer

1985 1986 , Associate Professor 1986 1988 and was appointed Ful Professor from 1988 untilretirement. He had also served
as the Head of the School of Mathematical Sciences 1999 2000 . He moved to Princeton University in 2018, where he has since
held the position of Professor. He is a member of the Israel Academy of Sciences and Humanities and the Academy o Europe He
is also an honorary member of the Hungarian Academy of Sciences.

HHATE - o

Ehud Hrushovski

' IR BRI 1950 FRUBIIE - RAKEERABRAUDEN
BEAIERARABIGPIRI L - 5 BI7% 1962 41 1986 3 EMAAS
HERARBERSSLBHAML B - o8B LEEH G EAS B
19871988 A% % BRI AR 1988-1980) « i L1k MA 2 BN &4 2 T %

MIT) » S BIB(EBNIRER 1988 1991 ~ EIEIR 1992 1994) M%K% 1994 - #£ MIT TEHAR » fhiR
SRAED TSRO T A AR BNEAIR (19911902 + 31994458 2017 FMIBIERIR - 382016
FWEERABREREURARBELE 2016 - {HRLBIINSRAXBHRRLEAXRAE
R
Ehud Hrushovsk was born in 1959 in Israel and is currently Merton Professor of Mathematical Logic, University o Ox ord, UK and a
Fellow of Merton College, Oxford University, UK. He obtained his Bachelor s degree and PhD in Mathematics from the University of
California, Berkeley, USA in 1982 and 1986 respectively. He was an Instructor 1987 1988 and Visiting Assistant Professor

1988 1989 at Princeton University, USA. He joined the Massachusetts Institute of Technology MIT , USA where he was
successively Assistant Professor 1988 1991, Associate Professor 1992 1994 and Full Professor 1994 . While working at MIT,
he also served as an Assistant Professor 1991 1992 and became a Full Professor 1994 2017 at the Hebrew University of
Jerusalem, Israel He moved to he Unive s y o Ox o d in 2016, where he has been appo nted Mer on Professor of Mathematica
Logic 2016 . He is a member of the Israel Academy of Sciences and Humanities and the American Academy of Arts and

Sciences.
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Contributions of Noga Alon
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Noga Alon works in the broad area of discrete mathematics. He introduced new methods and achieved fundamental results which
entirely shaped the field. Among a long list of visible results with applications, one can extract the following contributions. With
Matias and Szegedy he pioneered the area of data stream analysis. With Miman he connected the combinatorial and algebraic
properties o expander graphs With Kle tman he solved the Hadwiger Debrunner con ecture 1957 In his comb na orial
Nullstellensatz” he formulated in a special case an explicit version of Hilbert s Nulstellensatz from algebraic geometry which is
widely applicable for discrete problems. This led to a proof 1995 of the Dinitz conjecture on Latin squares by Galvin and further
generalizations. With Tarsi he bounded the chromatic number of a graph. With Nathanson and Ruzsa he developed an algebraic
echn que yie ding a soluton to_he Cauchy Davenport problem in additive number theory. His book with Spencer on probabilistic
methods has became the essential basic manual on probability, combinatorics and beyond
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Many of Professor Noga Alon’s contributions are in discrete mathematics.
What is discrete mathematics about?
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Discrete mathematics refers to those branches of mathematics related to discrete objects. By discrete objects, they mean

+ Objects that are separable
+ Objects that can be counted one by one
+ Objects that can be described by natural numbers {1, 2, 3, ...}

+ Examples: The integers itself, vertices in a graph
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Discrete mathematics is common in daily life and familiar to us, e.g. TR = AR Pascal's riangle

+ Integer arithmetic:

« Integer solutions of Pythagoras’ Theorem
« Pascal’s triangle

+ Chicken and Rabbit problem

+ Game of Sudoku
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Contributions of Ehud Hrushovski
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Ehud Hrushovski works in the broad area of model theory with applications to algebraic-arithmetic geometry and number theory.

Among a long list of visible resuts with applications, one can extract the following contributions. He introduced the group

theorem as a vast of Zilber s and Malcev s theorems, which became a powerful ool in geometric
stability theory and eventually enabled him to solve the Kueker s conjecture for stable theories. With Pilay he proved a structure
theorem on groups which led him to then prove the Mordel - Lang conjecture in algebraic geometry in positive characteristic. This
came as a big surprise. He disproved a conjecture by Zilber on strongly minimal sets, introducing a method which became an
essential technique for estimating complexity He wrote with Chatzidakis a theory of difference fields which, he showed later has
strking applications o dynam cs in geometry over fini ¢ ield, and was or examp e a key tool to sove the Gieseke conjecture on
the structure of D modules over finite fields. He found a proof of the Manin Mumford conjecture Raynauds theorem using his
tools ultimately stemming from logic. He gave algorithms to compute Galois groups of linear differential equations. Finally, he
developed a theory of integration in valued fields and non archimedean tame geometry, starting rom his work with Kazhdan 2006
and finishing with his work with Loeser 2016
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Professor Ehud Hrushovski’s contributions are in the field of model theory. What is model theory?
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Model theory is a branch of mathematical logic
It is the study of mathematical structures by forml languages, and how these structures are interpreted

Model theory stemmed from the study of mathematical logic which started in the early 20" century, and developed as an
independent branch of mathematics after the 1950s.

Through years of development, this discipline has not only accumulated a number of ts own theories and results, it has also
turned out to have many applications in other areas of mathematics, e.g. graph theory, algebraic geometry

Beyond theoretical applications, model theory also has practical appiications, particularly in computer related areas,
e.g. database theory, artificial inteligence, machine learing.
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