Two perspectives on Satisfaction’

, Topology and Economics
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If divides the large triangle into infinitely smaller triangles,
there are an odd number of triangles(at least one triangles) that
satisfied a certain condition.
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Can you guys guess?

Then, what is certain condition?
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| Isn't the triangle you drew the only one that
= 3 satisfied that condition?
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Certain Condition?

; The number of TRICHROMATIC triangles is odd

1) utilizing combinatorial method
; double counting

2) applying physical method
; Kronecker Delta




1) utilizing combinatorial method

; double counting



#. Combinatorial method

| : number of trichromatic triangles

k : number of O—P triangles




#. Combinatorial method

x . O—P edges on outside

y . O—P edges on inside




#. Combinatorial method

| : number of trichromatic triangles

k : number of O-P triangles

x : O-P edges on outside = odd

y : O—P edges on inside




#. Combinatorial method

| : number of trichromatic triangles

k : number of O-P triangles

x : O-P edges on outside = odd

y : O—P edges on inside

| + 2k

Xty




#. Combinatorial method

1 | : number of trichromatic triangles
k : number of O-P triangles

x : O-P edges on outside = odd
y : O—P edges on inside

[+2k=x+yX)

=> double counting




#. Combinatorial method

| : number of trichromatic triangles
k : number of O-P triangles

x : O-P edges on outside = odd
y : O—P edges on inside

I+ 2k =x+2y




#. Combinatorial method

| : number of trichromatic triangles
k : number of O-P triangles

x : O-P edges on outside = odd
y : O—P edges on inside

I+ 2k =x+2y

Conclusion : Each valid coloring of the graph results in at least one small triangle that
is tri—chromatic. In fact, the number of trichromatic triangles is odd.




2) applying physical method

; path integral



#. Physical method

Kronecker Delta(Z 24| €&}
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—> 3 direction : +1
> 1 direction : —1
—-> 2,3 =) 3 direction: 0

direction of arrow : counterclockwise



#. Physical method

1 {Perspective of Edges)

1) Three edges on big triangle

value = 3




#. Physical method

1 {Perspective of Edges)

2) Other edges in big triangle
i) same number on one edge

ii) different numbers on one edge

value = 0




#. Physical method

1 {Perspective of Edges)

1) Three edges on big triangle
value = 3

2) Other edges in big triangle
value = 0

Total value = 3




#. Physical method

1 {Perspective of Triangle)




#. Physical method

1 {Perspective of Triangle)
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two values sum = 3




. Physical method

Conclusion : Each valid coloring of the
graph results in at least one small triangle
that is tri—chromatic. In fact, the number of
trichromatic triangles is odd.
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How can we cut the cake to
satisfy everyone?




#. Cutting Cake

HI MIMIC~~~
| AM DELICIOUS
STRAWBERRY CAKE
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#. Cutting Cake

STEP 1) Pick any one spot that make
tripartition cake

STEP 2) Give three pieces of cake to
three different people

STEP 3) Find out who is satisfied at that
split point
(there is at least one person who
satisfied)



#. Cutting Cake

STEP 4) Check that split point on cake
with the number of person who
satisfied at that split point

STEP 5) Find many split points as you
can do and repeat the procedure



#. Cutting Cake

STEP 6) Pick one trichromatic triangle
(We don’t care the place of trichromatic
triangle.)

STEP 7) Repeat the procedure




#. Cutting Cake
q STEP 8) Repeat the procedure
STEP 9) Repeat the procedure

STEP 10) Repeat the procedure

STEP 12345678910) Repeat the procedure
3




#. Cutting Cake

The triangle converge to a point, and that
point becomes the split point that satisfies
everyone(who will eat that cake)
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#. Economics’s refute
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#. Economics’s refute
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#. Law of diminishing marginal utility



#. Law of diminishing marginal utility
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#. Law of diminishing marginal utility
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#. Law of diminishing marginal utility
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#. Law of diminishing marginal utility
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#. Law of diminishing marginal utility
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#. Law of diminishing marginal utility

A &8 A7 e WA in cutting cake
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#. Law of diminishing marginal utility

A &8 A7 e WA in cutting cake

&

Conclusion : Because of Law of diminishing
marginal utility, the point at which the cake
is divided mathematically may not actually
be the split point at which everyone is
satisfied.

So, we have to consider individual’s
UTILITY.




Feel free to ask question :)



