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From the Director

Welcome to the first issue of the Girls’ Angle Bulletin, the official nzaga of Girls’ Angle: A
Math Club for Girls.

What began as a wispy dream...a vision of a program that empowers girls to go arkkend ta
any field, no matter the level of mathematical sophistication required anditiairgls girls
with a community of supportive women professionals who use math in their work and that
guides these girls to increased mathematical understanding through iotenattt women who
understand mathematics deeply and care very much about explaining it well..deagafiast
steps into the real world! Doing so requires a lot of help, and this first messagessage of
thanks to all who have helped and continue to help Girls’ Angle be a part of reality.

First of all, none of this would be possible without the encouragement, support, and advice of the
Girls’ Angle Board of Advisors. Each of them has made a positive mark on thermragda

Girls’ Angle relies on them to find ways to give the girls the highesttguakthematics

education possible. So thank you Lauren McGough, Yaim Cooper, Kathy Paur, Lauren
Williams, Connie Chow and Beth O’Sullivan!

And, although he is not an official member of the Advisory Board, he has given me a lot of
valuable advice. So a special thank you to my father, Warner Fan.

The character of Girls’ Angle is largely shaped by its mentors, and wéf &ameaamodel start
with Cammie Smith Barnes, Hana Kitasei, Lauren McGough, Alison Milleh B&ullivan,
and Lauren Williams.

| also wish to extend a general thank you to all the women professionals who useatiathie
their work and have joined the Girls’ Angle Support Network. In fact, the enthusiad
encouragement that | get from these women gave me a lot of determinatiorhis pegject
through. The Support Network of Girls’ Angle is its fastest growing segamghthere are too
many women to name, although two who have already visited are Elissa Ozannetand Sari
Smolikov. You'll meet these women in time, either at the club or in the pages ofatpézime.

Girls’ Angle has received and is continuing to receive generous and superi@ulggait from
the law firm of Choate, Hall & Stewart. | would like to thank lawyers Andre@. Robidoux,
Adrienne M. Penta, Michael J. Hickey, Jr., Anne Marie Towle, and Kathryn G. Mcfudle
their top quality professional services and counsel. | extend an extra spackayou to Andrea
whose original concern for the welfare of Girls’ Angle enabled Girls’|l&ng acquire such
incredible legal service in the first place! Thank you so much Andrea!

Special thanks to David Salomon who has given Girls’ Angle a beautiful home ergaalC

Square in Cambridge, the city that hosts two of the world’s great mathematidsmeps. As

you all know, Girls’ Angle was forced to make a sudden location change days befpamits
opening. Beth O’Sullivan contacted David and explained the situation and David welcomed us
with open arms to Eitz Chayam.
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Last but not least, none of this would be possible without the wonderful group of girls that are

the first Girls’ Angle members! All of the girls have a s
that they all have splendid futures to look forward to.

pecial twanklthe eye that tells me

I'll close this letter of thanks by addressing perhaps th
most important question for the girls, which is, why stu

mathematics? There are so many good reasons to styidy

mathematics. But during the formative years, perhaps
most important reason to study mathematics is that it i
the best way to learn how to think clearly and effective
No other subject forces one to examine and reexaming
the logical possibilities and no other subject so clearly
separates correct arguments from the incorrect. Indeg
mathematics could be defined as the subject that cove
anything that can be thought about clearly and precise
So, if you want to improve the way you think, study
mathematics!

I'll talk about the proper attitude to approach the study
mathematics another time. For now, let's do some ma

Ken Fan
Founder and Director
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The LCM and the GCF

Recently, two concepts have been lurking in the background of a lot of what we've tadkeed a
at the club. They are theast common multipleand thegreatest common factor Often,
people use the acronyms LCM and GCF instead to save time when writinggilzetthese
concepts a closer look now!

First, let’s restrict ourselves to thinking just about the positive integers 1, 2, 3,d, Soetvhen
| say “number”, | mean one of these positive integers.

Any pair of numbers has a least common multiple, and any pair of numbers hateatgre
common factor.

Suppose you have two numbers.
Their least common multiple tee smallest number which is a multiple of both numbers
Their greatest common factortise biggest number that divides evenly into both numbers.

This table gives some examples.

Numbers LCM GCF
4 5 20 1
4 6 12 2

12 15 60 3
9 9 9 9
100 360 1800 20

If you want some practice figuring out least common multiples or grea@shon factors, you

can think of two numbers on your own and compute their LCM and GCF. Or, if you want to be
systematic, fill in the tables on page 7. The advantage of being systentadicpatterns

become easier to see. As you fill out such tables, you’ll begin to notice pafieyni Each

time you notice a pattern, try to understand why that pattern exists.

Least common multiples and greatest common factors spring up in mathematics myso ma
places. At the club, Lauren Williams pointed out how, in the chocolate bar problenageee p
13), the number that ends up in the lower right chocolate square is the least commoa afultipl
the dimensions. Do you believe her?

An application of the GCF
At the club,August gave a spot on definition of a rational number. She said that a rational

number is a number of the form “p over g where q is not zero”. Henedq are integers. In
symbols, we can write:

A rational number is a number of the fOFBn wherep andq are integers witlq 0.
q
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This is absolutely true. If you look at every number of that form, you wikkxgttly the set of
all rational numbers.

But here’s a natural question to ask whenever you have such a representation: gBtoegmin
rational number exactly once? In other words, can two ratios of that form stdahd fame
number? Think about that for a moment.

While you're thinking, here’s a logical interlud&/e can shorten the definition of a rational numiber
we remember that division by zero is undefined:

A rational number is a number that can be expressed as a ratioooihtegers.

We don’t have to worry about whether the denomin&taero because no number can be expressed as
a ratio with a denominator of zero!

OK, did you think about fractions that are not simplified?

N
NN

If you have a fraction, you can get an equivalent fraction by multiplying thenaton and
denominator by the same amount. To simplify a fraction, you divide the numerator and
denominator by any common factors.

In fact, to reduce a fraction to its lowest terymy divide the numerator and denominator by
their greatest common factor!

An application of the LCM

In music, the performer is sometimes called upon to beat out two different rhgthinessame

time. One hand might be striking a drum two times every second and the other hand might be
striking another drum three times every second. It can be hard to learn how to do tnse ieca

is hard to simultaneously count “one-two-one-two” and “one-two-three-one-tee-thr

But, by using the least common multiple, such cross rhythms can be turned inte@ a singl
rhythmic pattern.

The LCM of 2 and 3 is 6. Because 6 is a multiple of both 2 and 3, both the one-two count and
the one-two-three count can be simulated by beating the drum at precise momentsotiats

Six Count 1 2 3 4 5 6
Two Count strike strike
Three Coun{ strike strike strike

Instead of trying to count “one-two-one-two” and “one-two-three-one-two-three
simultaneously, count “one-two-three-four-five-six”, and strike the drun@dicg to the table.
Start slowly and soon, you'll have the pattern of strikes down. Gradually speed it up, aed befo
you know it, you'll be beating out the cross rhythm like a pro!
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In Chopin’s first etude in f minor frorffirois Nouvelles Etudeghe pianist must play a “four on
three” rhythm for nearly the entire piece. Again, rather than tryinguatdo four and to three
simultaneously, you can use the LCM of 3 and 4, which is 12.

Twelve Count 1 2 3 4 5 6 7 8 g 10 11 12
Three Count * * *
Four Count * * * *

Now, you just have to worry about counting to twelve over and over, and learn the pattern of
striking as shown by the asterisks in the table.

Think about why this works. What could you do to learn how to play a “four on seven” rhythm?
How about a “four on six” rhythm?

This is an excerpt from Chopin’s f minor Etude franois Nouvelles EtudesChopin had a penchant for cross
rhythms.

Things to think about

1. Can you generalize the notions of LCM and GCF to more than two numbers? What do you
think the LCM and GCF of a set of numbers should be?

2. How many different ways can you think of to compute the LCM and GCF?

3. Can you show that the LCM afandb is always less than or equal to their procab® When
is the LCM equal tab?

4. What does it mean if the GCFaandb isa?

5. Letn andm be two numbers. Lét be their LCM and leG be their GCF. Can you show that
nm=LG?
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Tables of LCMs and GCFs

Table of Least Common Multiples

nml 2134, 5|6 |7|8]|9(10|11|12|13|14 |15

11| 2| 3| 4, 5| 6/ 7 8 9 10 11 12 13 14 [5
22| 2| 6] 4] 10 6| 14 8 18 10 22 12 P26 14 |30
3

4

5

6

7

8

9

10

Table of Greatest Common Factors

nml 2,134 |56 |7 |8]9]10|11|12|13|14| 15

1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1
2 1 2 1 2 1 2 1 2 1 2 1 2 1 % 1
3

4

S

6

7

8

9

10

What patterns can you unearth?
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Attacking the Introduction Game

To investigate the Introduction Game (see pageTl8),Cat made a table (see cover).

Here is her table, partially completed.

Introduction Game Table

The number of people named in a circle oN people with skipping numberx.

N 1| 2|3|4|5|6|7]|8|9]|10|11]12]|13|14]15
1 1 1 1 1 1 1 1 1 1 1 1 1 ]
2 2 1 2 1 2 1 2 1 2 1 2 1 2
3| 3| 3 1 3| 3 1 3| 3 1] 3 3 1 3
4 | 4| 2| 4 1| 4, 2| 4 1] 4 2 4 1 4
5| 5 5 5 5 1 5 5/ 5 5 1 9 g )

10

11

When investigating a math problem, making tables like this is a great idea. kEatnymu have
to be very systematic and careful. Because the table itself presenttathealaystematic way,

it becomes easier to find patterns.

Can you complete the table? Do you notice any patterns?

Our original question was for what skipping numbers will all the people get to introduce
themselves? But notice thBhe Cat's table includes further information: it specifies exactly
how many people will get to introduce themselves. It would be wonderful if you coaldalinr

the mystery behind this magical table of numbers!
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The interview conducted for this issue of the
Girls’ Angle Bulletin is available by special
request and only in printed form.
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The interview conducted for this issue of the
Girls’ Angle Bulletin is available by special
request and only in printed form.
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Proof...by Contradiction!

At the second meeting, Ken showed how to solve the polygon problem from the first meeting
using results that girls noticed for the Introduction Game. | think this proadrit wtudying
carefully, so I'm presenting it again here in the Bulletin.

It is a classic example offaoof by contradiction A contradiction happens when two statements
are mutually impossible. For example, the statemeents anda b cannot both be true, so one
statement contradicts the other.

The general strategy of a proof by contradiction goes like this:

1. Assume that the opposite of what you're trying to prove is true.

2. Deduce a contradiction.

3. Conclude that what you originally assumed cannot therefore be true. Sineghat was
originally assumed was the opposite of what you were trying to prove, what you mee

trying to prove must be true instead!

This type of proof, which appears all the time in mathematics, is also knowrdastioa to
absurdity”, or, in Latinreductio ad absurdum

So, the question is, does there exist a 2007-sided polygon with the property that a single line
passes through all of its sides? | claim that such a polygomdobesist and will prove this

using a proof by contradiction.

1. Assume that the opposite of what you're trying to prove is true.

In this case, we want to prove that a 2007-sided polygon with the line propertyodegst.
So assume that theiea 2007-sided polygon and a line that passes through all of its sides.

2.Deduce a contradiction.

<

Notice that the line divides the plane into twq

halves, which I'll call the left half and the Lm@
right half. Pick a vertex of the polygon. Q\
We’'re going to go around the polygon passing @

through its vertices, just like we went around

the circle of people in the Introduction game
Notice that each time you go from one vertex

to the next, you pass across the line and

switch from the left half to the right half, or

the right half to the left half of the plane. So
each time you skip over two vertices, you
come back to the same half that you started

So we can go around the vertices of the
polygon skipping by two, and all of these

n.

© Copyright 2007 Girls’ Angle. All Rights Reserved. 11



vertices must be in the same half of the plane. But, from the Introduction game, we &nidw th
you skip by 2 and there are add number of people, everybody will get a chance to speak.
Because a 2007-sided polygon has 2007 vertices, skipping by 2 around the vertices will
eventually hitall of the vertices. (2007 is an odd number.) But that meanaltlwdtthe vertices

are in the same half plane. In other woedkpf the vertices are on one side of the liBeit

that’s a contradiction! They cannot all be on the same side of the line if the line passes through
the sides.

3. Conclude that what you originally assumed cannot therefore be true. Sinegghat was
originally assumed was the opposite of what you were trying to prove, what you mee
trying to prove must be true instead!

Therefore, our assumption that there is such a polgggst be wrong There is no 2007-sided
polygon with the property that a line passes through all of its sides.

Whenever you prove something, it is often a good idea to try to R :‘l'fs:m:“
generalize what you've proven. For example, in the above proof, it specify the
wasn’t important that the polygon had precisely 2007 sides. What ~ - end °ff
was really important was that the number of sidesosas If you @ @ a proot.

_/

go through the argument, you will see that the same proof would
work if you replace 2007 by any odd number.

So in fact, there is no polygon with an odd number of sides withthe |
property that a line passes through all of its edges.

What about polygons with an even number of sides?

Trisscar showed a construction that demonstrates that polygons with 4N sides can have the
property that a line passes through all of its edges. (See page 14.) This almest &t
remaining cases. Missing are polygons with 6, 10, 14, 18, 22, etc. sides. That is polygons with
4N + 2 sides, where N is a positive integer. Can you figure out how to get all&is€ cas

By the way, the above proof is not the only one! Can you think of your own proof?

If you want more practice with proofs by contradiction, try to prove these stateecreating
a proof by contradiction:

1. The greatest common factor of two consecutive integers is 1.
2. The positive square root of 2 is not a rational number.
3. Here are two facts: there are over 3,000,000 people living in the Greater BasticsmAr

nobody has more than 250,000 hairs on their head. Prove that there are at least 12 people in the
Greater Boston Area who all have exactly the same numbers of hairs on their heads

© Copyright 2007 Girls’ Angle. All Rights Reserved. 12



Notes from the Club

These notes cover some of what happened at Girls’ Angle meets. They are ndbrbeant
complete.

First Meeting - September 20, 2007

Mentors: Alison Miller, Beth O’Sullivan, Hana Kitasei, Ken Fan, Lauren Majbou

We began with the introduction game, which leads to this questidhpdbple arrange

themselves into a circle, and a beanbag is passed around in such a way that eachtpehson wi
beanbag passes it to the perggersons over, counting clockwise, how many people will end up
touching the beanbag? (Thiss what we’ve been calling the “skipping number”. A skipping
number of 1 means passing the bean back to the person next to you.)

The second half was spent writing algorithms for how to eat a banana, and thgimgxtose
algorithms. Although some mentors had to eat some banana skin, not to worry, the bareanas we
organic and thoroughly washed!

The Cat evidently decided that describing how to peel a banana would be too difficult so her
solution was to drop the banana on the floor and stomp on it repeatedly until the flesh oozed out.
It was a surprisingly effective method!

Sylvia wondered aloud something very important: What does the banana algorithm have to do
with math? At Girls’ Angle, we enthusiastically encourage questionshigk If you are ever
wonderingwhywe are doing something, please don’t be shy! Ask!

As for the banana algorithm, mathematics is written in a very preagadge. It is important to

try to speak and write as clearly and precisely as possible. Writingaitlain for eating a

banana gives practice in this regard without having to worry about learning somethijng ne
because everybody knows how to eat a banana! Also, doing this exercise showed h@n we oft
make unspoken assumptions. That's also something we should try to avoid in mathematics
because it helps to ensure that everybody is talking about the same thing.

More Things to Ponder
1. Can a 2007-sided polygon be made so that a line passes through all of its edges?

2. In an N by M chocolate bar, if pieces are selected diagonally with woapearfor what N
and M will the entire bar be selected?

Trisscar asked an important question concerning problem 1, which was “How do you define
line?” This question inspired the “Define This Game” game that we playbd setond

meeting. Also, she developed a method to construct a polygon with 4N sides, for any positive
integer N which has the property that there is a line which passes throughsatids.

© Copyright 2007 Girls’ Angle. All Rights Reserved. 13



Trisscar’s construction

Second Meeting — September 27, 2007

Mentors: Alison Miller, Beth O’Sullivan, Hana Kitasei, Ken Fan, Lauren Mabol.auren
Williams

Special Guest: Elissa Ozanne, Harvard Medical School faculty
Girls’ Angle welcomed two new membeifee andCat.

Trisscar’'s questions about how to define a line inspired a game about definitions. Lauren M.
hosted the game and two teams were formed: “I don’t know” versus “Math”.

On team “I don't know” wer&kesday Cat, The Cat, Sylvia, and Alison.
On team “Math” werdree, Hana,Trisscar, August, and Lauren W.

The game revolves around making good definitions for mathematical terms, sucbkras “ev
number”, “line”, and “equation”. Many excellent discussions ensued. I'll meni&iryo.

Sylvia had to define the word “cube”. She thought a moment and came up with “3-D
guadrilateral”...a very creative definition! The mentors generally agreedkvsowthat this
would not be suitable as a definition for cube because a close inspection of the word
“quadrilateral” suggests a geometric object with four sides, so a three dnmadrigiadrilateral
would, perhaps be something like what you would get if you looked at the edges of gleectan
that has been folded along a diagonal. Sglvia was thinking along the following lines: If one
takes a square and thickens it, it becomes a tile, and if we keep thickeningcatrtida cube!
This is a very nice idea, and we plan to explore this idea further during Imagimatie.

Trisscar had to define the word “line” (of course!). She came up with “infinitely thin, goes on
forever, and is straight”. Her teammategust felt that she was defining a line. But, on the
opposing teamlhe Cat asserted that a plane would fully satisfy the same definition, and she’'d
be quite right! The girls were then asked whether “space” also satikét definition. What

does it mean to say that “space” is straight? We’'ll explore these ideadututieeas well!

During the last half hour, the mentors discussed some new problems and some old problems
Hana introduced Euler’'s Konigsberg bridge problem. Ken addressed the polygon problem (see
Proof by Contradiction on page 11). Lauren W. discussed the chocolate bar problem.

Third Meeting — October 4, 2007

Mentors: Beth O’Sullivan, Cammie Smith Barnes, Hana Kitasei, Ken Farei.cGough
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Special Visitor: Sarit Smolikov, Harvard Medical School

While waiting for all the girls to show uphe Cat continued her investigation of the
Introduction Game andugust brought in a math problem from school which she Redday
worked on.

The problemAugust brought in went like this: A magician asks a person to think of a number.
Then the magician has that person go through a series of mathematical opeFatginadd 15,
then multiply by 3, then subtract 9, then divide by 3, then subtract 8...at which point the
magician asks for the result. Without skipping a beat, the magician tells som pdrat the
original number wasResday based on two worked examples, concluded that all the magician
had to do was subtract four to get the original number. She then redid her calculatioas using
variable instead of a specific number. In so doing, she could see that her concasstanevin
general.

This problem involves two important concepts in mathematics. Gampdification and the
other is the concept of anvertible operation.

Simplification results when you say the same thing only in a simpler way. You can probably
imagine the advantage of simplifying! In this problem, all the operationshhatagician

called for can be simplified by simply saying “add four”. In other wordgmuftake a number

and then “add 15, then multiply by 3, then subtract 9, then divide by 3, then subtract 8”, it has the
same result as just saying “add 4!

An invertible operation is an operation that can be undone. Each of the operations that the
magician called for can be undone. That's how it is possible to recover the anigimiaér. If

the magician, at some point, used an operation that could not be undone, then the magician
wouldn’t be able to do the trick. For example, if the magician said, “think of a number, Now
square it. What is the result?” The magician would not be able to figure out timalamigmber
because squaring a number cannot be undone. If the result of squaring is 9, thexmagicia
wouldn’t be able to decide if the original number were 3 or -3 because baid 3-35 are equal
to 9.

The Cattackled the Introduction Game by making a table of data. See page 8.

After everyone arrived, Ken talked about addition, multiplication, and exponentidienCat
wondered if there were further operations that generalized the idea of mafligplibeing
repeated addition and exponentiation being repeated multiplication. She describsdevhat
meant with an example: two to the two to the two to the two, etc. We'll return to thase ide
later.

Sarit Smolikov, the first woman from the Girls’ Angle Support Network to work e girls,

came to explain how she uses math to study worms. She talked about chromosomes and the
process of forming germ cells. She used a game involving a red and blue colopaurfied-

star, both dissected into the same three basic shapes to show that the processiiggerm

cells in nature cannot be a random process like flipping coins. She also brought irsResri di
with thousands of worms! Amazingly, these worf@sgleganshave a very specific number of
cells in their bodies. All adut. elegan$ermaphrodites have 956 cells.
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Special Announcements

Sarit Smolikov invites Girls’ Angle members to visit her laboratory.olf gre interested, let us
know and we will put you in touch with Sarit so you can arrange a visit.

Calendar

Session [:

September 20 Grand opening!

27 Special Guest: Elissa Ozanne
October 4  Visitor: Sarit Smolikov, Harvard Medical School

11

18 Visitor: Kimberly Pearson, Harvard Medical School

25 Visitor: Tamara Awerbuch, Harvard School of Public Health
November 1

8

15

29
Session Il:

To be announced...

Feedback

Please send feedbackdimlsangle@gmail.comWe’d love to hear from youl!
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Girls’ Angle: A Math Club for Girls

Gain confidence in math! Discover how interesting and excitg math can be! Make new friends!

What is Girls’ Angle? Girls’ Angle is a math club for girls that aimsf@ster and nurture girls’
interest and ability in mathematicthstead of modeling after the traditional classroom experience,
Girls’ Angle is inspired by the lively activity in math departmeoitnenon rooms. Our philosophy is that
mathematical ability is best developed through interaction with pedpehave both a deep
understanding of mathematics and a genuine interest in helping othersRadher than ‘teach math' at
the club, we'll have helpers who work on motivation, motivation, motivation! Tipetselwho will

mostly be women, will introduce the girls to all kinds of activities, dbjeand ideas that are math related
trying to hook their interest. Once hooked, we will encourage them to expldnekoand to ask and
seek the answers to questions. We will show them all kinds of techtiguidelp one find answers, and
we will show them how to craft questions that promote progress. The goahmptaver girls to be able
to tackle any level of mathematics in the future so that no field, norrattetechnical, will be off

limits. We aim to overcome math anxiety and build solid foundations, so weemilelcoming all girls,
not just those deemed gifted in mathematics.

Who can join? Ultimately, we hope to open membership to all women. Initially, we will be ngehe
doors primarily to girls in grades 5-8. We welcoatlegirls regardless of perceived mathematical ability.

In what ways can a girl participate? There are 3 waysnembership, premium subscriber, andbasic
subscriber. Membership($180 or $20 per session) is granted for 10 weeks and includes access to the
club, the math question email service, and a subscription to the Girls’ Anligei®8 Premium

subscriptions ($100) also last 10 weeks and include the math question email serviaghaadpgion to

the Girls’ Angle Bulletin. Basicsubscriptions ($20) are one-year subscriptions to the Girls’ Angle
Bulletin. We operate in 10-week blocks, but girls are welcome to join atraay The program is
individually focused so the concept of “catching up with the group” doesn’t apply.

What is the Girls’ Angle Bulletin? The Girls’ Angle Bulletin will be a bimonthly (6 issues per year)
electronic publication that will feature articles and informatiomathematical interest as well as a comic
strip that teaches mathematics.

What is the math question email serviceThe math question email service allows a subscriber to email
math questions that will be answered by staff or addressed during club me@liegse note that we will
not do math problems thappear to ugo be for homework.

What do members get™Members get a one-year subscription to the Bulletin and 10 weeks of taccess
the club and the math question email service. The club will be a fripladlg staffed mainly by women
who have been selected for their deep understanding of mathematics adddineito truly help others
learn math. Helpers will take a personal interest in each membessimgsher mathematical abilities and
working with her to motivate an interest in mathematics and matheitapazs by encouraging
guestions and explaining strategies and techniques for finding answepgrsHeill also organize fun
activities that serve to introduce, explain, and clarify mathematipais.

Where is Girls’ Angle located? Girls’ Angle is located about 10 minutes walk from Central Square on
Magazine Street in Cambridge. For security reasons, only members andriwtis/gaardian will be
given the exact location of the club and its phone number.

When are the club hours?Girls’ Angle meets Thursdays from 3:30 to 5:30. Please inquire about the
calendar. Itis very important that you pick up your child promptly at 5:30.
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Can you describe what the activities at the club will be like™Girls’ Angle activities will be tailored to
each girl’s specific needs. We will assess where each gidtisematically and then design and fashion
strategies that will help her develop her mathematical abilitieeryBudy learns math differently and
what works best for one individual may not work for another. At Girls’ Angle,re@ery sensitive to
individual differences. If you would like to understand this process in maaé, gg¢ase email us!

Are donations to Girls’ Angle tax deductible? Yes. If you believe in our approach and goals and want
to help support us, we appreciate any contribution you can make. CurrentlyeSciebdor Girls, a
501(c)3 corporation, is holding our treasury. Please make donations@usté\ngle c/o Science

Club for Girls and send checks to Ken Fan, 27 Jefferson St., Cambridge, MA 02141.

Who is the Girls’ Angle director? Ken Fan is the director and founder of Girls’ Angle. He has a Ph.D.
in mathematics from MIT and was an assistant professor of matheatatlasvard, a member at the
Institute for Advanced Study, and a National Science Foundation postdoctanal féil addition, he has
designed and taught math enrichment classes at Boston’s Museum of Scienoekaddmthe
mathematics educational publishing industry. Ken believes that matbgeddication in this country
can be improved significantly. Also, through the years, he has witnessed iasihgeader bias in
mathematics and in math education. The last two summers Ken voluntee®etface Club for Girls
and worked with girls to build large modular origami projects that were &uBgston Children’s
Museum. The girls of Science Club for Girls showed a lot of creatinifyirrgenuity and were able to
realize their ideas in the final project, something that may not hgyeehed in a co-ed environment.
These experiences have motivated him to create Girls’ Angle.

Who advises the director to ensure that Girls’ Angle realizegs goal of helping girls develop their
mathematical interests and abilities? Girls’ Angle has a stellar Board of Advisors. They are:
Lauren Williams, assistant professor of mathematics, Harvard
Kathy Paur, graduate student in mathematics, Harvard
Yaim Cooper, undergraduate math major, Massachusetts Institute of Togghno
Lauren McGough, advanced high school student who founded her school’s math club
Connie Chow, executive director of Science Club for Girls
Beth O’Sullivan, co-founder of Science Club for Girls.

At Girls” Angle, mentors will be selected for their depth of understanding of mathematics as well as
their desire to help others learn math. But does it really mattethat girls be instructed by people
with such a high level understanding of mathematics2Ve believe YES, absolutely! One goal of
Girls’ Angle is to empower girls to be able to go on and taghkidield regardless of the level of
mathematical competence required, including fields that involve ofigisearch. Over the centuries, the
mathematical universe has grown enormously. Without guidance from people whdantlaret of
math, the risk is that a student will acquire a very shallow and limiézdof mathematics and the
importance of various topics will be improperly appreciated. Also, people whghaxen original
theorems understand what it is like to work on questions for which there is no knewerand for
which there might not even be an answer. Much of school mathematics (alytti@ouagh college)
revolves around math questions with known answers, and most teachers have dthesituieaching,
whether consciously or not, with the knowledge of the answer in mind. At Givige, girls will learn
strategies and techniques that apply even when no answer is known.

Also, math should not be perceived as the stuff that is done in math klaksad, math lives and thrives

today and can be found all around us. Girls’ Angle helpers can show girls how ned¢lasirto their
daily lives and how this math can lead to abstract structures of enormenesi and beauty.
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Girls’ Angle: A Math Club for Girls

Membership Application

Applicant’s Name: (last) (first)

Applying For: Member (Access to club, Math question email service, ReceivetiBjlle
Premium Subscriber (Math question email service, Receive Bulletin)
Basic Subscriber (Receive Bulletin)

Parents/Guardians:

Address: Zip Code:

Home Phone: Cell Phone: Email:

Emergency contact name and number

Pick Up Info: For safety reasons, only the following people will be allowed to pick up yoghtter.
They will have to sign her out. Names:

Medical Information: Are there any medical issues or conditions, such as allergies, thatiieuld to
know about?

Photography ReleaseOccasionally, photos and videos are taken to document and publicize our program
in all media forms. We will not print or use your daughter's name in any way.eave permission to
use your daughter’s image for these purposes?  Yes No

Eligibility: For now, girls who are roughly in the grade 5-8 range are welcome. Although weoviill
hard to include every girl no matter her needs and to communicate with yosaey tisat may arise,
Girls’ Angle has the discretion to dismiss any girl whose actions sngptive to club activities.

Permission: | give my daughter permission to participate in Girls’ Angle. | haael trand understand
everything on this registration form and the attached information sheets

Date:
(Parent/Guardian Signature)
Membership-Applicant Signature:
Enclosed is a check for (indicate one) (prorate as necessary)
$180 for a 10 session membership $100 for a 10 week premium subscription
$20 for a one year basic subscription I am making a tax free charitable donation.

| will pay on a per session basis at $20/session. (Note: You still must tiétuform.)
Please make check payable@ixls’ Angle c/o Science Club for Girls Mail to: Ken Fan, 27 Jefferson

St., Cambridge, MA 02141. Paying on a per session basis comes with a one yegutisumbscthe
Bulletin, but not the math question email service. Also, please signtand tfee Liability Waiver.
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Girls’ Angle: A Math Club for Girls
Liability Waiver

I, the undersigned parent or guardian of the following minor(s)

do hereby consent to my child(ren)’s participation in Girls’ Angle and do foesngeirrevocably release Girls’
Angle and its directors, officers, employees, agents, and volunteers (eeliettie “Releasees”) from any and
all liability, and waive any and all claims, for injury, loss or damagdydhieg attorney’s fees, in any way
connected with or arising out of my child(ren)’s participation in Girls’ Anglegthver or not caused by my
child(ren)’s negligence or by any act or omission of Girls’ Angle orddrilie Releasees. | forever release,
acquit, discharge and covenant to hold harmless the Releasees from any andsatifcactson and claims on
account of, or in any way growing out of, directly or indirectly, my minor chitg{separticipation in Girls’
Angle, including all foreseeable and unforeseeable personal injuries or prdg@erige, further including all
claims or rights of action for damages which my minor child(ren) may a;agiiher before or after he or she
has reached his or her majority, resulting from or connected with his or herpadiin in Girls’ Angle. | agree
to indemnify and to hold harmless the Releasees from all claims (in other wordmtianse the Releasees ar
to be responsible) for liability, injury, loss, damage or expense, including attofeeys$including the cost of
defending any claim my child might make, or that might be made on my child(bemalf, that is released or
waived by this paragraph), in any way connected with or arising out of my ehifd(participation in the
Program.

Signature of applicant/parent: Date:

d

Print name of applicant/parent:

Print name(s) of child(ren) in program:

A Math Club for Girls
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