
Introduction 

Early days 

The Interna tional Mathematical Olympiad (lMO), founded in 

1959. is one of the most competitive and highly intellectua l 

activities in the world for high school students. 

Even before (MO . there were already many countries 

which had mathematics competition. They were mainly the 

countries in Eastern Europe and in Asia. In addition to the 

popularization of mathematics and the convergence in 

educat ional systems among different countries. the success of 

mathematical competitions at the national level provided a 

foundation for the setti ng-up of (MO. The countries that 

asserted great influence are Hungary, the former Soviet Union 

and the United States . Here is a brief review of the IMO and 

mathematica l competitions in China. 

In 1894. the Department of Education in Hungary passed a 

motion and decided to conduct a mathematical competition for 

the secondary schools. The well-known scientist. J. VOIi 

Etov6s. was the Minister of Education at that time. His support 

in the event had made it a success and thus it was well 

publicized. In addition, the success of his son, R . von Etovos. 

who was also a physicist, in proving the principle of equivalence 

of the general theory of relativity by A. Einstein through 
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experiment . had brought Hungary to the world stage in science . 

Thereafter. the prize for the mathematica l competition in 

Hungary was named" Etovos prize". This was the first formally 

organized mathemat ical compet ition in the world. In what 

follows, Hungary had indeed produced a lot of well-known 

scientists including L . Fejer, G. Szego. T . Rado , A. Haar 

and M. Riesz (in rea l analysis), D . Konig ( in combinatorics), 

T. von Karman (in aerodynamics), and J . C. Harsanyi ( in 

game theory). who had also won the Nobel Prize for Economics 

in 1994. They all were the winners of Hungary mathematical 

competition . The top scientific genius of Hungary, J. von 

Neumann . was one of the leading mathematicians in the 20th 

cen tury . Neumann was overseas wh ile the compet ition took 

place. Later he did it himself and it took him half an hour to 

complete. Another mathematician worth mentioning is the 

highl y productive number theorist P. Erdos. He was a pupil of 

Fejer and also a winner of the Wolf Prize. Erdos was very 

passionate about mathemat ica l competitions and sett ing 

competition questions. His contribution to discrete mathematics 

was unique and greatly significant. The rapid progress and 

development of discrete mathematics over the subsequent 

decades had indirectly influenced the types of questions set in 

IMO. An internationally recognized prize named after Erdos 

was to honour those who had contri buted to the education of 

mathematica l competitions. Professor Qiu Zonghu from China 

had won the prize in 1993. 

In 1934, a famous mathema tician B. Delone conducted a 

mathematical competition for high school studen ts in Leningrad 

( now St. Petersburg) in forma l USSR. In 1935 . Moscow also 

started organizing such event. Other than being interrupted 
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during the World War II , these events had been carried on until 

today. As for the Russian Mathematical Compet ition (later 

renamed as the Soviet Mathematical Competition ). it was not 

startcd until 1961. Thus. the former Soviet Union and Russia 

became the leading powers of Mathematical Olympiad. A lot of 

grandmasters in mathematics including the great A. N. 

Kolmogorov were all very enthusiastic about the mathematical 

competition. They would personally involve in setting the 

questions for the competition . The former Soviet Union even 

called it the Mathematical Olympiad . believing that 

mathematics is the "'gymnast ics of thinking". These points of 

view gave a great impact on the educational community. The 

winner of the Fields Medal in 1998. M. Kontsevich. was once 

thc first runner-up of the Russian Mathematical Competition. 

G. Kasparov. the international chess grandmaster, was once 

the second runner-up. Grigori Perelman. the winner of the 

Fields Medal in 2006. who solved the fina l step of Poincare's 

Conjecture. was a gold medalist of IMO in 1982. 

In the United States of America. due to the active 

promotion by the renowned mathematician Birkhoff and his 

son. together with G. P61ya, the Putnam mathematics 

compet ition was organized in 1938 for junior undergraduates. 

Many of the questions were within the scope of high school 

studen ts . The top five contestants of the Putnam mathematical 

competition would be entitled to the membership of Putnam. 

Many of these were eventually outstanding mathematicians. 

There were the famous R. Feynman ( winner of the Nobel Prize 

for Physics. 1965). K. Wilson (winner of the Nobel Prize for 

Physics. 1982), j. Milnor (wi nner of the Fields Medal. 1962). 

D. Mumford (wi nner of the Fields Medal. 1974), and D. 
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Quillen ( winner of the Fields Meda l, 1978). 

Since 1972, in order to prepare for the IMO, the United 

States of America Mathematical Olympiad (USAMO) was 

organized. The standard of questions posed was very high , 

parallel to that of the Winter Camp in China. Prior to this. the 

United States had organized American High School 

Mathematics Exami nat ion (AHSME) for the high school 

students since 1950 . This was at the junior level yet the most 

popular mathematics competition in America. Originally. it was 

planned to select about 100 contestants from AHSrvtE to 

participate in USAMO. However. due to the discrepa ncy in the 

level of difficult y between the two compet itions and other 

restrictions , from 1983 onwards. an intermediate level of 

competition. namely. American Invi tational Mathematics 

Examinat ion (AIME), was introduced. Henceforth both 

AHSME and AIME became internationally well-known. A few 

cities in China had pa rticipated in the competition and the 

results were encouragi ng. 

The members of the national team who were selected from 

USAMO would undergo trai ning at the West Point Military 

Acadcmy, and would mcet the President at the White House 

together wit h their parents. Similarly as in the former Soviet 

Union. the Mathematical Olympiad education was widely 

recognized in America. The book " How to Solve it" written by 

George Polya along with many other titles had been translated 

into many different languages. George Polya provided a whole 

series of general heuristics for solving problems of all kinds. His 

influence in the educat iona l community in China should not be 

underestimated. 
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International Mathematical Olympiad 

In 1956, the East European countries and the Soviet Union took 

the initiative to organize the fMO formally . The first 

Internationa l Mathematical Olympiad ( lMO ) was held in 

Brasov, Romania, in 1959 . At the time, there were only seven 

participating countries, namely, Romania. Bulgaria. Poland , 

Hunga ry, Czechoslovakia , East Germany and the Soviet 

Union. Subsequentl y, the United States of America, United 

Kingdom. France, Germany and also other count ries including 

those from Asia joined. Today, the lMO had managed to reach 

almost all the developed and developi ng countries. Except in 

the year 1980 due to financial di ff iculties faced by the host 

country , Mongol ia, there were al ready 49 Olympiads held and 

97 countries participating. 

The mathemat ical topics in the IMO include number 

theory, polynomials, functiona l equations, inequalities, graph 

theory, complex numbers, combinatorics, geometry and game 

theory. These areas had prov ided guidance for setting questions 

for the competitions. Other than the first few Olympiads, each 

IMO is normally held in mid-July every year and the test paper 

consists of 6 questions in all. The actual competition lasts for 2 

days for a total of 9 hours where participants are required to 

complete 3 questions each day. Each question is 7 marks which 

total up to 42 marks. The full score for a team is 252 marks. 

About half of the part icipants will be awarded a medal. where 

1/ 12 will be awarded a gold medal. The numbers of gold , silver 

and bronze medals awarded are in the ra tio of 1 2: 3 

approximately. In the case when a participant provides a better 

solution than the official answer, a special award is given. 

Each participating country will take turn to host the IMO. 
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The cost is borne by the host country. China had successfull y 

hosted the 31 st IMO in Beijing. The even t had made a great 

impact on the mathematical community in China. According to 

the rules and regulations of the IMO . all participating countries 

are required to send a delegation consisting of a leader. a 

deputy leader and 6 contestants. The problems are contributed 

by the part icipating countries and are later selected carefully by 

the host country for submission to the interna tional jury set up 

by the host country. Eventually. only 6 problems will be 

accepted for use in the competition. The host country does not 

provide any question. The short-l isted problems are 

subsequently translated. if necessary. in English . French. 

German. Russian and other working languages. After that. the 

team leaders will tra nslate the problems into their own 

languages. 

The answer scripts of each participating team will be 

marked by the team leader and the deputy leader. The team 

leader will later present the scripts of their contestants to the 

coordinators for assessment. If there is any dispute , the matter 

will be sett led by the jury. The jury is formed by the various 

team leaders and an appointed chairman by the host country . 

The jury is responsible for deciding the final 6 problems for the 

competition. Their duties also include finalizing the marking 

standard. ensunng the accuracy of the translation of the 

problems. standardizing replies to written queries raised by 

participants during the competition . synchronizi ng differences 

in marking between the leaders and the coordinators and also 

deciding on the cut-off points for the medals depending on the 

contestants' results as the difficulties of problems each year are 

different. 
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China had participated in formally in the 26th IMO in 1985 . 

Only two students were sent. Starting from 1986, except in 

1998 when the IMO was held in Taiwan , China had always sent 

6 official contestants to the IMO. Today , the Chinese 

contestants not onl y performed outstandin gly in the IMO , but 

also in the International Ph ysics , Chemistry. Informatics . and 

Biology Olympiads. So far . no other countries have overtaken 

China in the number of gold and silver medals received . This 

can be rega rded as an indicat ion that China pays great attention 

to the training of basic skills in mathematics and science 

education. 

Winners of the IMO 

Among all the IMO medal ists . there were many who eventuall y 

became great mat hematicians. They were also awarded the 

Fields Medal , Wolf Prize and Nevanlinna Prize ( a prominent 

mathematics pri ze fo r computi ng and informatics). In what 

fo llows, we name some of the winners. 

G. Margulis. a silver medalist of IMO in 1959. was 

awarded the Fields Medal in 1978 . L. Lovasz. who won the 

Wolf Prize in 1999. was awarded the Special Award in IMO 

consecutively in 1965 and 1966 . V . Drinfeld, a gold medalist of 

IMO in 1969, was awarded the Fields Medal in 1990 . J . -C . 

Yoccoz and T. Gowers, who were both awarded the Fields 

Medal in 1998 , were gold medalists in IMO in 1974 and 1981 

respectively. A silver medalist of IMO in 1985 , L. Lafforgue, 

won the Fields Medal in 2002. A gold medalist of IMO in 1982, 

Grigori Perelman from Russia, was awarded the Fields Meda l in 

2006 for solving the fina l step of the Poincare conjecture . In 

1986,1987, and 1988, Terence Tao won a bronze, silver , and 
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gold medal respectively. He was the youngest participant to 

date in the IMO, first competing at the age of ten . He was also 

awarded the Fields Medal in 2006. 

A si lver medal ist of IMO in 1977, P . ShoT, was awarded 

the Neva nlinna Prize. A gold medalist of IMO in 1979 . A. 

Razborov, was awarded the Nevanlinna Prize. Another gold 

medalist of IMO in 1986, S. Smirnov, was awarded the Clay 

Research Award. V. Lafforgue, a gold medalist of IMO in 

1990, was awarded the European Mathemat ica l Society prize. 

He is L. Laforgue's younger brother . 

Also. a famous mathematician in number theory. N . 

Elkis. who is also a foundat ion professor at Havard University, 

was awa rded a gold medal of IMO in 1981 . Other winners 

include P. Krollheimer awarded a si lver medal in 1981 and R . 

Taylor a contestant of IMO in 1980. 

Mathematical competition in China 

Due to various reasons, mathematical competition III China 

started relatively late but is progressing vigorously. 

"We are going to have our own mathematical competition 

too!" said Hua Luogeng. Hua is a house-hold name in China. 

The first mathematical competition was held concurren tl y in 

Beijing, Tianjing, Shanghai and Wuhan in 1956. Due to the 

politica l situa tion at the time, this even t was interrupted a few 

times. Until 1962, when the politica l environment started to 

im prove. Beijing and other cities started organizing the 

competition though not regularly . In the era of cultural 

revolution, the whole educational system in China was in chaos. 

The mathematical compet ition came to a complete halt. In 

contrast , the mathematica l competition in the former Soviet 
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Union was still on-going during the war and at a time under the 

difficult political situation . The competitions in Moscow were 

interrupted only 3 times between 1942 and 1944. It was indeed 

commendable. 

In 1978, it was the spring of science. Hua Luogeng 

conducted the Middle School Mathematical Competition for 8 

provinces in China. The mathematical competition in China 

was then making a fresh start and embarked on a road of rapid 

development. Hua passed away in \985. In commemorating 

him , a competition named Hua Luogeng Gold Cup was set up in 

1986 for the junior midd le school students and it had a great 

impact. 

The mathematical competitions in China before 1980 can 

be considered as the initial period . The problems set were 

within the scope of middle school textbooks. After 1980 , the 

competitions were gradually moving towards the senior middle 

school level. In 1981, the Chinese Mathematical Society 

decided to conduct the China Mathematical Competition , a 

national event for high schools. 

In \981 , the United States of America, the host country of 

IMO, issued an invitation to China to participa te in the even t. 

Only in 1985, China sent two contestants to part icipate 

informa lly in the IMO. The results were not encouraging. In 

view of this, another activity ca lled the Winter Camp was 

conducted after the China Mathrmatifcal Competi tion . The 

Winter Camp was later renamed as the China Mathematical 

Olympiad or CMO. The winning team would be awarded the 

Chern Shiing-Shen Cup. Based on the outcome at the Win ter 

Camp, a selection would be made to form the 6 - member 

national team fo r IMO. From 1986 onwards, other than the 
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year when IMO was organized in Taiwan, China had been 

sending a 6 - member team to IMO. China is normally awarded 

the champion or fi rst runner-up except on three occasions when 

the rcsults were lacking. Up to 2006. China had been awarded 

the overall team champion for 13 times. 

In 1990, China had successfully hosted the 31st IMO. It 

showed that the standard of mathematical competition in China 

has leveled that of other leading countries. First, the fact that 

China achieves the highest marks at the 31 st IMO for the team 

is an evidence of the effectiveness of the pyramid approach in 

selecting the contestants in China. Secondly , the Chinese 

mathematicians had simplified and modified over 100 problems 

and submitted them to the team leaders of the 35 countries for 

their perusal. Eventually . 28 problems were recommended. At 

the end, 5 problems were chosen ( IMO requires 6 problems). 

This is another evidence to show that China has achieved the 

highest quality in setting problems. Thirdly. the answer scripts 

of the participants were marked by the various team leaders and 

assessed by the coordinators who were nominated by the host 

countries. China had formed a group 50 mathematicians to 

serve as coordinators who would ensure the high accuracy and 

fairness in marking. The marking process was completed half a 

day ea rlier than it was scheduled. Fourthly, that was the first 

ever IMO organized in Asia. The outstanding performance by 

China had encouraged the other developing countries, especiall y 

those in Asia. The organizing and coordinat ing work of the 

IMO by the host country was also reasonably good. 

In China. the outstanding performance in mathematical 

competition is a result of many contributions from the all 

quarters of mathematical community. There are the older 
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generation of mathematicians . middle-aged mathematicians and 

also the middle and elementary school teachers. There is one 

person who deserves a special mention and he is Hua Luogeng. 

Hc initiated and promotcd thc mathematica l competition. Hc is 

also the author of the following books; Beyond Yang hui's 

Triangle. Beyond the pi of Zu Chongzhi, Beyond the Magic 

Computation of Sun-zi. Mathematical Induction . and 

Mathematical Problems of Bee Hive. These were his books 

derived from mathematics competitions. When China resumed 

mathematica l competition in 1978. he part icipated in setting 

problems and giving critique to solutions of the problems. Other 

outstanding books derived from the Chinese mathematics 

competitions are; Symmetry by Duan Xuefu, Lattice and Area 

by Min Sihe, One Stroke Drawing and Postman Problem by 

Jiang Boju. 

After 1980, the younger mathematicians in China had 

taken over from the older generation of mathematicians in 

running the mathema tical competition. They worked and 

strived hard to bring the level of mathematical competition in 

China to a ncw hcight. Qiu Zonghu is one such outstanding 

representative. From the training of contestants and leading the 

team 3 times to JMO to the organizing of the 31th IMO in 

China , he had contributed prominently and was awarded the P. 

Erdos prize. 

Preparation for IMO 

Currently, the selection process of participants for IMO in 

China is as follows. 

First, the China Mathematical Competit ion, a nationa l 

competition for high Schools, is organized on the second Sunday 
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In October every year. The objectives are: to Increase the 

interest of students in learning ma thematics. to promote the 

development of co-curricular activ ities in mathematics. to help 

improve the teachi ng of mathcmatics in high schools. to 

discover and cultivate the talents and also to prepare for the 

IMO. This happens since 1981. Currently there are about 

200,000 part icipants taking part. 

Through the China Mathematical Competition. around 150 

of students are selected to take part in the China Mathematica l 

Olympiad or CMO, that is. the Winter Camp. The CMO lasts 

for 5 days and is held in January every year. The types and 

difficulties of the problems in CMO are very much similar to the 

IMO. There are also 3 problems to be completed within 4.5 

hours eaeh day. However, the score for each problem is 21 

marks which add up to 126 marks in total. Starting from 1990, 

the Winter Camp instituted the Chern Shiing-Shen Cup for team 

championship. In 1991, the Winter Camp was officially 

renamed as the China Mathematica l Olympiad (CMO). It is 

similar to the hi ghest national mathematical competition in the 

former Soviet Union and the Un ited States. 

The CMO awards the first . second and third prizes . 

Among the participan ts of CMO. about 20 to 30 students are 

selected to participate in the training for IMO. The training 

takes place in March every yea r. After 6 to 8 tests and another 

2 rounds of qualifying examinations. only 6 contestants are 

short-listed to fo rm the China IMO nationa l team to take part in 

the IMO in July. 

Besides the China Mathematical Competition ( for high 

schools) . the Junior Middle School Mathematical Competition 

is also developing well. Starting from 1984, the competition is 
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organized in April every year by the Popularization Committee 

of the Chinese Mathematical Society. The various provinces, 

cit ies and autonomous regions would rotate to host the event. 

Another mathematica l competition for the junior middle schools 

is also conducted in April every year by the Middle School 

Mathematics Education Society of the Chinese Educat ional 

Society since 1998 till now . 

The Hua Luogeng Gold Cup. a compet ition by invitation, 

had also been successfull y conducted since 1986. The 

participating students comprise elementa ry six and jun ior middle 

one students. The format of the competition consists of a 

preliminary round. semi-finals in various provinces. cities and 

autonomous regions. then the finals. 

Mathema tical competition in China provides a platform for 

students to showcase their talents in mathematics. It encourages 

learning of mathematics among st udents. It helps identify 

talented students and to provide them with differentiated 

learning opportunity. It develops co-curricular activities in 

mathematics. Finally. it brings about changes in the teaching of 

mathematics. 




