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The SPMPS Math Team
Did you know that there are math 
contests in middle school and high 
school (and college!) and SPMPS can 
help you enter those contests?  In fact, 
just last year Andy Reyes (SPMPS 
Bard '13) placed 6th in the Bronx 
MATHCOUNTS contest and advanced 
to the state competition.

Here's what we'll be doing this year:

AMC-8: For anyone up to 8th grade, 
this national contest lets you compete 
against students across the country.  
It's 40 minutes and 25 questions.  It's 
also great preparation for taking the 
AMC-10/12 in high school, which can 
put you on track to the International 
Math Olympiad (see below).  Our math 
team meet on on Nov. 4 can help you 
prepare, and you can take the AMC-8 
on Nov. 18.

MATHCOUNTS: Middle schools 
compete in this contest.  Each borough 
has a contest in February.  Winning 
schools and individuals advance to the 
state competition in March, and the 
winners there get an all expenses paid 
trip to the national competition on May 
8 in Boston, MA.  (If any of you go, Dan 
will give you a personal tour of MIT!)  
SPMPS will have a math team meet 
every Thursday in January (except 
Jan. 1) during office hours, and a special 

extra preparation session 
on January 31.

Purple Comet: SPMPS 
will be fielding both 
middle school and high 
school teams to Purple 
Comet this year!  This 
math contest is entirely 
team based, so you get 
to work on the problems 
together with friends from 
SPMPS.  As a team, you get 
40 minutes to work on 20 
questions.  The contest will 
be on April 18 and we will 
have a math team meet to 
prepare on April 11.

AMC-10/12: Doing well can qualify 
you for the US team to the International 
Math Olympiad ("the IMO").  But it's a 
long path: a high score qualifies you for 
the American Invitational Math Exam 
(AIME), and if you do well there you 
advance to the USA Mathematical 
Olympiad (USAMO), which is a math 
contest where you must write proofs of 
your solutions!  Winners of the USAMO 
are selected for the Math Olympiad 
Summer Program, an all expenses paid 
program, and from there the team to 
the IMO (which will be in Thailand this 
year) is selected.  (As a bonus, girls who 
do well on the AMC-10/12 can qualify 

for Math Prize for Girls, which has a 
$25,000 first place cash prize.)  While 
making it even to USAMO requires 
years of serious preparation, all of you 
can do well in the AMC-10/12.  Register 
for this contest through your school.

USA Mathematical Talent Search: The 
USAMTS has no time limit.  You get 
a whole month to work on interesting 
problems and then you submit your 
proofs.  They get comments from 
graders so that you can improve your 
work.  Prizes include books, software, 
and scholarships.  The USAMTS is also 
another way to make it to the IMO.  You 
can sign up yourself at:

www.usamts.org.

Andy works to solve a Countdown Round problem at 
state MATHCOUNTS.  Photo by Pei-Hsin Lin.



October Challenge Problem 
Solution

Solution by Denny Abad (SPMPS Bard 
'11). 

4 digit number: ___  ___  ___  ___

If we take any number 1-4 and lock it 
in the ones place to find out how many 
numbers have that number in that posi-
tion:

___  ___  ___  _4_

So there are 3×2×1=6 different num-
bers with the 4 in the ones place, and 
the same number of each other digit 
(there are 6 different numbers with the 
3 in the ones place, etc.)

The value of 4's throughout all the pos-
sible different numbers will be:

4(6 + 60 + 600 + 6000)

Repeat for the 3, 2, and 1 which is the 
same as

(1 + 2 + 3 + 4)(6 + 60 + 600 + 6000)

= (10)(6,660)

= 66,660.

This is the total sum.

Dan's Challenge 
Problem

Each month, Dan issues a chal-
lenge problem to all alumni.  
Send in a correct solution and 
get it printed in the newsletter!

This month's challenge: How 
many different paths are there 
from the bottom-left to the top-
right in the diagram below?  You 
must move only along the edges 
pictured, and you can only move 
up or right (never down or left).

Your solution should prove that 
your answer is correct.  As usual, 
you don't have to list all of the 
paths: there's a nice way to solve 
this!

How to submit: Send your answer 
to spmps@artofproblemsolving.
org, or mail to to:
SPMPS
PO Box 4499
New York, NY 10163

3 numbers left (af-
ter placing the digit 
to the right)

2 numbers left (af-
ter placing the digits 
to the right)

1 number left (after 
placing the digits to 
the right)

Dan's comments: 

This is a beautiful solution!

If you're having trouble understanding 
what Denny did, let me explain.  Imag-
ine you're adding all these numbers:

 ___  ___  ___  ___

 ___  ___  ___  ___

 ___  ___  ___  ___

  ...

+  ___  ___  ___  ___

 the answer

What you do first is add together 
everything in the ones spot (see the 
diagram above).  So how do you figure 
out the sum of all the numbers in the 
ones spot?  Denny figures out that once 
you put a number in the ones spot (say, 
4), then there are three possibilities left 
in the tens spot; after that, there are 
two possibilities left in the hundreds 
spot, and there's only one number left 
to go in the thousands spot.  So that's 
3×2×1=6 numbers that have a 4 in the 
ones spot.  (You could list them out: 
1234, 1324, 2134, 2314, 3124, 3214.)

So there are 6 4's in the ones spot, 6 3's, 
6 2's, and 6 1's.  To add everything in 
the ones spot, it's 4×6 + 3×6 + 2×6 + 
1×6.

To add the tens spot, do the same 
thing, and there are 6 4's, 6 3's, 6 2's, 
and 6 1's.  Now each one is in the tens 
spot, so each 4 contributes 40; do 
4×6×10 + 3×6×10 + 2×6×10 + 1×6×10.

The hundreds spot gives 4×6×100, etc., 
which gives the expression Denny got.

add together 
just the ones 
spot first

Last month's challenge: Find the sum of all four-digit numbers which con-
sist of the digits 1, 2, 3, 4 in some order, each digit appearing once.  For 
example, two of these numbers are 1234 and 4213.

Start

End



Summer at MathPath
Part of the Alumni Experiences series, 
where we tell you about alumni experi-
ences at different programs and schools. 

"Try not to pass up the opportunity if 
you don't have to," says Malachi Myers 
(SPMPS Bard '13) about MathPath, a 
summer program for 6th-8th graders 
that brings in students from across the 
country.

MathPath is a highly selective program 
for about a hundred students, most 
from around the US but some who fly in 
from other countries.  It features classes 
on all kinds of topics taught by col-
lege professors, and the students are all 
there because they really want to learn 
more advanced math.  Each week, stu-
dents choose from classes like "Heav-
enly Mathematics", "Error-Correcting 
Codes", "Advanced Graph Theory", and 
"Infinity".  In addition to the professors, 
visiting speakers are sometimes among 
the top researchers in their fields.

During the summer, Malachi took 
Cryptology, National MATHCOUNTS, 
Number Theory, Knot Theory, Count-
ing, and Origami.  "Origami has way 
more math than you would have 
thought," says Malachi.  "That was the 
most surprising class to me.  It seemed 
like it would be easy, just paper folding, 
but you can make some incredible stuff 
and it has a lot of math in it, like you 
can learn how to bisect angles just using 
origami."

"They don't bore you," Malachi says 
about the classes.  He especially liked 
the history of math classes.  They were 
all challenging, and sometimes it was 
hard to get an idea or remember some 
piece of math for the class.  "But then 
once you remember or you get it, it was 
pretty straightforward.  You just have to 
follow."  The only part of the program 
Malachi didn't always like were a few of 
the guest speakers, who actually were 
sometimes boring.

It was also very important to ask for 
help when he needed it.  "Trust me," 
says Malachi, "you're not the only one."  
He adds, "There are some people who 
are always going to understand-you 
probably understand, but you're not 
sure that you understand.  Sometimes 
you just need a reminder."

What about stuff other than math?  
You're "free to choose", and activi-
ties are exciting, "like pickleball, tour-
naments in pool, ping-pong, chess," 
soccer, and Frisbee.  Pickleball, says 
Malachi, is "one of the best games."  
He explains: "It's a mix between ping-
pong and tennis on a tennis court, but 
you use a whiffleball and paddles.  You 
know how a tennis court has two boxes 
in front?  Past those boxes is out.  It's 
like a smaller tennis court.  It's awe-
some.  I perfected the top spin, the slice 
to get the ball to rotate, so I could get it 
to float right over the net. ... Sometimes 
I'd just keep playing them to the line, 
I'd hit six out of seven shots on the line, 
and there'd be nothing they could do."

Malachi's favorite part of the program 
was the people.  "My group that I was 
with, my dorm buddies, were awesome.  
You get to know them so fast.  And 
even if you don't have other friends, 
like I had other friends outside of my 
dorm, but even a person who doesn't 
have friends outside of his dorm has his 
dorm friends to talk to.  Every group 
knew each other.  It was fun, it incor-
porated math, the math lessons were 
pretty good, but there was more to it."

It wasn't so easy at the beginning, how-
ever.  "Don't worry if you sit at a lunch 
table and people are speaking French.  
They actually talk English.  That's ac-
tually how I felt when I first got there.  
Don't worry about the first week, you'll 
be fine."  He adds, "We were all friends 
at the end of the camp, even towards 
the end of the second week.  It's like, 
`you remember the time when we all 
sat there?'"

MathPath is very hard to get into: to ap-
ply, you must complete a six-question 
"Qualifying Test" which you can work 
on for a full month.  "I didn't expect... 
some of the answers to the application.  
I didn't expect them to go in depth that 
much," said Malachi.  "It was like, I to-
tally didn't answer this question.  But 
I'd been pretty sure."  Malachi went on 
to add: "As long as you know the an-
swer is, `do as much as you can, then 
you'll be fine', honestly if you do a lot 
of work you'll get some progress."  It's 
also good to say when you know there's 
more to the question, so the MathPath 
admissions committee can see that you 
realize there's more to do.

About both the program and the appli-
cation, Malachi said: "It should be chal-
lenging to you, but I see a difference 
between challenging and hard.  Some-
thing can be challenging to do, but you 
can do it."

Finally, wrapping up the program?  "It 
had things I expected, but better.  I 
didn't expect to have so much open 
time, but that open time was actually 
very useful.  Like I thought it would be 
all mathematics, but it's way more fun."

Malachi at MathPath in South Hadley, 
MA.  Photo by Dan Zaharopol.



Are you getting our mail?
If you aren't getting our e-mails or postal mail, then you're missing 
out on important opportunities and reunions!  E-mail spmps@
artofproblemsolving.org or call (888) 264-2793 if your e-mail, 
phone, or postal address has changed.

Quick
Updates

Weekly Office Hours: We now 
offer office hours every week!  
Come in to go over homework 
(math or non-math), finish ap-
plications to summer programs 
or high schools, study for the 
SHSATs or SATs, look at college 
guidebooks, borrow a book, or 
just to hang out!  Thursdays, 
3pm-8pm, 1150 6th Ave., 6th 
floor.

(MS)2: 9th graders, this is your 
last chance!  Three years of free 
summer programs at Phillips An-
dover Academy learning about 
math and science.  Deadline is 
November 20.  Talk to us right 
away to apply!

LEDA Scholars: 11th graders, 
this is a seven week summer 
program at Princeton University 
with preparation and help apply-
ing to top colleges.  Deadline to 
apply is November 14 and you 
have to write an essay, so talk to 
us now to apply!

Round 1 High School Preferenc-
es: 8th graders, your high school 
selections are due on December 
2.  By now, your middle school 
should have given you a "Round 
1" preference form for you to 
rank high schools.  If you haven't 
gotten the form, ask for it!  Call 
us with any questions or if you 
want advice picking schools.  
Remember that some schools 
need separate applications (like 
NEST+m, Beacon, Bard High 
School Early College) and you 
have to do those applications!

Remember When?

SPMPS 2011 field trip to Storm King Sculpture Park.  Photo by Ana Portnoy.

Can you trust a witness?
Take a look at this presentation from the 2014 World Science Festival and 
see what science tells us about eye-witness testimony.

goo.gl/g9Yl1Q

Pictured at right: The three-dimen-
sional shadow of a four-dimensional 
hypercube.  Just like a cube casts 
a shadow on a piece of paper, a 
4-dimensional cube would cast a 
shadow onto three dimensions.  
While the faces of a 3-D cube are 
made of six 2-D squares, the faces 
of a 4-D hypercube are made of eight 
3-D cubes!  Notice that there are 16 
corners; there are lots of numerical 
patterns to discover in hypercubes.
Picture by Goffrie and Mouagip on 
Wikipedia.


