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Breaking the Grip of the Gaokao,
China’s SAT

By GARY ANTONICK August 31, 2015 12:00 pm

The notorious Gaokao, (¥ %, or “High Test™) is China's SAT on steroids, with a score on the nine-hour test

being the sole criterion for admission to Chinese universities. Preparing for the test is a years-long obsession

for both students and parents. (In case vou missed it: Brook Larmer’s Inside a Chinese Test-Frep Factoriy.)
And for many, the unfortunate consequence is that the lengthy preparation destroys, rather than enhances,

academic ability. Student enthusiasm and curiosity are crushed.

Although many in China are aware of the Gaokao’s impact, the test has a 1,300-year history and will not be
easily killed. Instead, perhaps the best way to break the Gaokao’s life-draining grasp is indirectly,

through clubs and activities that rejuvenate kids” sense of curiosity and fun. And two weeks ago [ discovered
one such extra-curricular activity that’s becoming popular among Chinese math-lovers: The Math League, an
organization based in New Jersey committed to having kids worldwide enjoy math and discussions about

problem-solving,.
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Math League 2025 Schedule (Grades 4-5, tentative)

SEA-SERAFIER (EE, TBD: HHEZFHE):

Time Saturday Sunday Monday Tuesday Wednesday Thursday Friday Satardsy
12-1ul 13-Jul 14-Jul 15-Jul 16-Jul 17-Jul 18-Jul 19-Jul

32:: ’:ﬂ Breakfast Breakfast Breakfast Breakfast Breakfast Breakfast
9:00 A Math Lecture & Math
9:30 AM Math Lecture & Math Activities | Math Lecture & Math Activities (Professor: | Math Tournament ( Speed Round, location: | Math Lecture & Math Activities ( Professor: Math Lecture & Math Activities {Professor: Activities(Professor TAD. Title:

: (Professor: TBD, Title: TBIY TBD, Title: TBD) TEDY TBD, Title: TBDY) TBD, Title: TBDY ’ = Lol ' )
10:00 AN L
10:30 AM Math Lecture & Math Activities{ Professor: Depature Day

b . - & las 2 A , 1

: .-’sctivﬂtﬁi’ll::;::.:zfl'rg?;h]ilIc' Math Tourmament {Individual Round, Part 1, | Math Lecture & Math Activities {Professor:| Math Lecture & Math Activities| Professor: TBD, Title: TBD) Mli\':?zrﬁﬁ;::r%[?;;mﬁtk' [In-icmsulmal
i T lacation: TRI) TBD, Title: TBI) TBD, Title: TRD) ' e stinlents)
11:30 AM ) Departure ( for Morth American Students)
12:00 PM
1230 PM Lunch Lunch Lunch Lunch Lunch Lunch
1:00 PM
L:30 PM Math Lecture & Math

: Math Tournament (Team Round, | Math Lecture & Math Activities{Professor: | Math Lecture & Math Actrities{Professor: | Math Lecture & Math Activities{ Professor: i . 5
2:00 PM g 5 : 3 : . : Activities{ Professor: TBD, Title:

location: TBDY) TBD, Title: TBD) TBD, Title: TBD) TBD, Title: TBD)
2:30 PM TED)
3:00 PM Break Hreak Break Break Field Trip (Princeton Univeristy and Vicinity) Bieak
330 PM o - Y
A":jl i:;cmﬁ o ‘_;aTPLc?'_‘T %Ir;::aD“‘]"ll | Math Tournament {Individoal Round, Part | Math Tournament { Relay Round, location: | Math Lecture & hMath Activities{ Professor:, T 5 o

400 PM {All students) ctivitics mTcE.:;:-]r. , Title: 1L, location: TED) TED) Topic: TBD) ournament Summary | )
4:30 PM
500 PM Opening dinner
;m o Recreational activities () Recreational activities () Recreational activities () Recreational activities () Recreational activities ()
21_1].2 ;: Dvinner Dinner Dimner Diinner Dinner Dinmer
700 PM
730 PM
£:00 PM Talent Show, Part 1 (location: o 4 b = i i Math League Award Ceremony (location: Reading, Journal Writing, Reading, Journal Writing.
230 PM TBD) Talent Show, Part 2 (location: TBD) Mathemagics (Professor: TBD, topic: TBDY) TBD) it fi Quict time
9:00 PM
9:30 PM
10:00 PM Lights out Lights out Lights out Lights out Lights out Lights out Light= out

| TBD: To be decided
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SE6-IFRAFIER (BE, TBD: AHHEFHE):

Maih League 2025 Schedule (Grades 6-9, tenintive)

Time Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday
20-Jul 21-Jul 22-Jul 23-Jul 24-Jul 25-Jul 26-Jul 27-Jul 28-Jul
B:00 AM B i . " 4 .
230 AM Breakfast Breakfast Breakfast Breakfast Breakfast Breakfast
00 A4 Math Lecture & Math _— - : _— — : Math Lecture & Math
9-10 AM Activities Professor: TBD. Title: Math Lecture & Math Activities |Math Lecture & Math Activities (Professor: | Math Toumament (Speed Round, location: | Math Lecture & Math Activities (Professor: Math Lecture & Math Activities (Professor: Activities(Profsssor: TBD, Title:
AabvEs oo R (Profissor: TBD, Title: TBD) TBD, Title: TBD) TBD) TBD, Title: TBD) TBD. Title: TBD) SRR s
10:00 AM TBD) TBD)
i Math Lecture & Math Math Lecture & Math M Lacoen S MR Acthrien ek Math Lecture & Math i
i 7 . s 2 ) Math Tournament (Individual Round, Part Math Lecture & Math Activities Math Lecture & Math Activities(Professor: TED. Titk: TBD) LB 3 : (International
11:00 AM Actwvities( Professor: TBD, Title: Activities{Professor: TBD, Title: : : ; 3 Activities{ Professor:. TBD, Title: students)
TED) TED) 1. location: TBDY) (Professor: TBD, Title: TBDY) TBD, Tule: TBD) TED
11:30 AM Departure (for North American Students) }
12:00 PM
12-30 PM Lunch Lunch Lunch Lunch Lunch Lunch Lunch
1:00 PM
1:30 PM Math Lecture & Math
2:00 PM Activities( Professor: TBD, Title: Misth Tsstilie & Mih
TBD) Math Tournament (Team Round, | Math Lecture & Math Activities(Professor: | Math Lecture & Math Activities{ Professor: | Math Lecture & Math Activities(Professor: ﬂ.c[i\'iﬁl:s{?ruﬂ'ssm:' TED. Title:
R location: TBD) TBD. Title: TBDY) TBD. Title: TBIDY) TBD, Tule: TBD) } TBD]. i P
2 EM Acrrival at Campus (North America
T stucents) Field Trip (Princeton Univeristy and Vicinity)
3:00 PM ]“d e '!:JPM Break Break Break Break Break Break
soem | n.[LT_ﬂm. Math Lecture & Math Math Lecture & Math
students) arii % - R : ; Math Tournament (Individual Round. Part | Math Toumament (Relay Round, location: | Math Lecture & Math Activities{Professor:,
4-:00 PM Actwities| Professor: TBD, Title: Activities{Professor: TBD, Title: L. location: TRD TED Topic: TBD) Toumament Stummary { )
430 PM | Opening dinner TBD) TBD) s eAe: ¥ ) opic:
5:00 PM : . : F : ]
S30PM Recreational activities () Recreational activities () Recreational activities () Recreational activities () Recreational activities. () Recreatwmal activities ()
6:00 PM : . T . ’ : ]
530 PM Drinner Dinner Danner Dinner Dinner Drinper Dinner
7:00 PM
7:30 PM
8:00 PM . ) Talent Show, Part 1 (location: x oo Muth League Award Ceremony (location: Reading, Journal Writing, Reading, Journal Writing,
Orentat; Talent Show, Part 2 (location: TBD Mowvie night = o b
830 PM o TBD) R sesatas 0D i TBD) Quiet time Quiet time
9:00 PM
9:30 PM
1000 PM Lights out Lights out Lights out Lights out Lights out Lights out Lizhts out Lights out

| TBD: Te be decided
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ETRBFEAS

From the Quadratic Formula to Differentiation (M X AR ENS)
Mathematics in History, Applications, and Enjoyment EEFA9G5E. [ AFISRE)
Mathematics and Music (58 5R)

The Wonderful World of Permutations (¢baHEFIHER)

Using Randomness in Proofs ({EiEBEARsEFERENLILE)

Mathematics and Games ($Z5i5Xk)

Stable Machine (F2ERIH28)

Famous Sequence (E&ZF5)

Tensegrity Polyhedra GKHZE(K)

Grundy's Game (t&=585%%%)

. Apollonian Circle Packings (i B L REIEFE)

Diving into Dimensions (#EIRE)

How to Use Math to Build a Safe World? (IR HE— ML 2AHF? )
What's Your Favorite Number? ((REEXRIEHEZEHA? )

The Art of Problem Solving ((#&RRIZA)

Unlocking Math Magic: Exploring Numbers with AR & VR (i 8H#FE%: HARMVRIZZRHZF)
Knot Theory (Z5I8i0)

Checking Divisibility Using Finite Automata ((EFEERBEoiIiEE IR IE)
NIM and JIM

Introduction to Mathematical Physics (U Z4IES8)

. Modular Origami (IREEHRIT4R)
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IBREA T EHEE RS ARNENRETIRA

Day 1 The Excitement Begins

Day 3 Filed Trip (F ute), A
rip (Eranklin Insti rth A
t i
- itute), Arrival at Campus (North Ameri n en
rican students), O i nne
,_Openning Night Di
I

D
Day 4 Team Round and Lectures

ations of Mathematics

Day 2 Practical Applic

Day 5 Indivi
] Individual Round, Lectures, and Talent Show (Part |
Day 6 Speed Round, Lectures )
' . Rela
Day 7 Lectures and Awards y_Round, and Talent Show (Part II) SRR Day 2 SBEEES)
Day 8 Lectures, Scaveng Gan .25
. er Hunt, and Field Trip (Princeton Univeristy and Vicini Today we learmed about the importance of mathematics nistorically and in today's world. Steven Miller of Williams Co\\e-ge
|C|nlty_) pegan the day by discussing how to solve linear equations and quadra‘:ic equations, pefore showing Us the very comphcated
formula for solving third degree equations. He then discussed how to approximate the value of the square root of 3 more
accurately than a calculator can- gtudents on each team were cha\lenged to find their best approx‘\maﬁon of the square root
mple algorithm that he prov'lded. We eventually found an approximat‘lon of the square root of 3 that was
practica\ value of having such an accurate approximatian. professor
proximations.

of 3 using 2 s
ate without such ap

D
e 10 Depatu re Day

accurate {0 about 20 places.
ained that when we U

n asked what was the

Whe
irections

se Google Maps, the d would be inaceur

Miller exp!
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2024 Math League International Summer Tournament
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2024 Math League iInternational Sumemer Tournament
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2024 Math League International Summer Tournament
with Professors from
Princeton ‘University, Williams College, Rutgers Unversity, Harvey Mudd College, Swarthmore
Coligge, Rider Untversity, William Patterson University, City University of New York, Aniiews
University, Julia Robinson Math Festival, and Art of Problem Sofving.

=__= Certificate of Completion
=

Grade Four

Tiis Certificate is Above Student f
0 the 2024 Math League International Summer Tournament.

Stevnn R Conmd W Al Ead
ik e Gy 3 T e
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it recogmition of dedicated sery il outstanding contribution to the
2024 Math League International Summey Towrnament
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LT REINEEE Math League IRFHIE S ENRERFE(—R/NFEM—RAFFE)E Steven Miller 2%
(Williams College)fJiES MEBHRI #F1eX (EEERHAFF AT EAR).

GEOMETRIC PROOFS OF THE IRRATIONALITY OF SQUARE-ROOTS
FOR SELECT INTEGERS

ZONGYUN CHEN, STEVEN J. MILLER, CHENGHAN WU

1. INTRODUCTION

The positive integers 1,2, 3, ... are not surprisingly one of the most important sequences in
mathematies, and typically the first encountered. Quickly one meets interesting sub-sequences,
such as the primes (2,3,5,7,11,... ), the perfect squares (1,4,9,16,25,...) and the Fibonacci
numbers (1,2,3,5,8,...) to name just a few. These are well studied and arise in numerous
places; see the On-line Encyclopedia of Integer Sequences [OELS] for details and properties of
these and others.

Almost all integers have irrational square-roots, with the percent of n < r with i ¢ @
approximately 100 -z 12%, The standard proof uses the property that if a prime p divides a
product zy then p|z or ply or both (see for example [MS] for a proof) and the Fundamental
Theorem of Arithmetic (every integer can be written uniquely as a product of primes in
increasing order; see [HW]).

Assume a non-square > 1 has a rational square-root: thus we can write /n =
afb € () with a,b relatively prime integers and without loss of generality it
suffices to consider n that are square-free, as if n = mym3 then /i = /My -mo.
Then nb® = 2. Asn > 1 is square-free, there is a prime p that divides n. Thus
pla® so pla and we can write o as ap. Substituting vields nb? = o”p®; as n is
square-free and a multiple of p, we must have n/p is an integer relatively prime
to p and thus p|b?. A similar argument now shows b = Fp, contradicting a and
b are relatively prime and therefore /m is irrational.

There's a lot of interesting history on this proof; if we don’t use the property that if a prime
divides & product then it divides at least one factor, we can mimic the above argument, but
only by essentially reproving the result case by case. For example, if n = 2 then we would
have 20? = a?. If @ = 20 + | is odd then a2 = 40? + 40 + 1 is odd, and thus cannot be a
multiple of 2, and thus @ = 2. Similarly if n = 3 we would have 36° = a® and 3 must divide
the right hand side as it divides the left. We can write a = 3o + r with r £ {0, 1.2} and note

a® = 9a? +6ar +7° = 330’ + 20r) + 17,
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- Z£E Math League BEZLHBFE:
INFO@LTHOUGHTS.COM
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- Z£E Math League EM: www.mathleague.world

RO, WBHREZES, HGEEESIRER!




