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Engage all kids in
math circles in order
to share the creative,
collaborative nature

of mathematics, our

lost native language.




A true experience of doing mathematics

Conjecture

/' Explore 0\
Ask
K Prove 0/



S wmsan

e A framework for preparing circles that give
this experience

e Specific artistic and visual-spatial
problems for topics in combinatorics



-z% To give a full experience of doing math...

e Accessible mysteries (plot hooks)
e Following learners’ questions

e (Guide’s preparedness
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Artistic/visual paths into combinatorics

!

Dots ina
Rectangle
Dots ina
Square
: Handshake ; Fibonacci
Dots in a Tiling i 3
Triangle Problem Dominoes Tribonacei, —=
Variants etc.
Combinations
Other 2D Formula for 3-Way
sl Shapes HDliEEs Triangle #s Handshakes Where Order
Matters
Series Cubes Pyramids ———> Sl
Triangle #s
7 : Sum of Binomial
Infinite Series Squares Coefficients
Sum of Pascal's
Cubes Triangle

l |



What are some different ways we can

count these dots?
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What are some different ways we can
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3x4=12

4x3=12
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What are some different ways we can

count these dots?
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What are some different ways we can

count these dots?

!

Dots in a
Rectangle
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142+3+3+2+1 = 12 Dots in a
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1+2+4342+1 =9 4




What are some different ways we can

count these dots?

o000 !
@000 Ractanals
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Half of a rectangle 1+424+3+3+2+1 = 12
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Almost half a square 1+2+3+2+1 =9

(3x3/2) + (3/2)



Artistic/visual paths into combinatorics
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..
e Three-dimensional counting

S e
e Dots in a square pyramid? e S 9

e Dots in a tetrahedron? .

e Diffs. of consecutive cubes
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Handshake problem variants

! ! |
e Color schemes for your room o e o XY

Combinations
Formula for 3-Way
Triangle #s Handshakes Where Order

e Friendship bracelets (combining - l
colors of thread) . _ =

Triangle #s

-

Sum of Binomial

e Painting (mixing colors)

l

Sum of Pascal's
Cubes Triangle

e "Soups” (combining random 1
items to make a “menu”)
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& Tiling with Blocks

e Cuisenaire rods; ways to tile a 1x5
rectangle?
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e How many ways with only two blocks? |
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-z% Tiling with Blocks

e Cuisenaire rods; ways to tile a 1x5
rectangle?

e How many ways with only two blocks? |

e \What about only 1x1 and 1x2 blocks? |/ swn
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e’% Tiling with Blocks

e Cuisenaire rods; ways to tile a 1x5
rectangle?

e How many ways with only two blocks? |

e \What about only 1x1 and 1x2 blocks?

e \What about tiling a 2x5 rectangle?
(Using only 1x2s / dominoes)

ok




8 Pascal’s triangle
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Other shapes in 2D

Different triangles ! [
g . Fractals Ost::;i)
X X ) —
‘ . . . . Series

Hexagonal numbers (image: Wikipedia)

Infinite Series
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Series: fertile ground for kids to ask new

questions
1+34+54+7+... e Qrer 20
14+5+9+13+ ... ij

o] +0—1—2— ...
2+6+18+54+ 162 + ...

I
oy 8 T




!

Fractals

S
I‘L o~ ; s
g
Apid
g
reiati ol
e
RS
)
: ol
NP
N i Insd
&
s
%,
AN
P
¢

[

Other 2D
Shapes

FJ

Series

Infinite

Series

Koch Snowflake (image: Fractal Foundation)




e \What's its area? Fractals Qe

e \What's the area of Series
the white triangles? |

o What's its perimeter? /A




¢ Koch Snowflake

! i

e \What's its perimeter? e Other 2

Shapes
® What’S the area Series
under the
S n OWﬂ a ke f) Infinite Series

il

ROV gL riangles
are there? AFE



"
8 Create your own fractals!

! [{
e Perimeter? N per 20
® Area? Series
e How many components? infnite Seres
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Key points

Asking questions is a key part of math

Preparing with a flowchart map allows you to
follow participants’ questions

Flowchart provides multiple entry points, for
new angle/plot hook on the same idea



e Please keep in touch!

e Nexus project still in the works
e Math circle guide training institute
e Online math circles for anybody ages 5-13

2

www.theglobalmathcircle.org ,‘\\
tavlor@theaglobalmathcircle.org




