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Dyck Path

path : (0, 0) −→ (n, n)

step ∈ {(1, 0), (0, 1)}
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Proper Binary Tree
All Internal Nodes  (not leaf) have exactly two children

Has a root node (deg = 2)
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Proper binary tree with n internal nodes ←→ Dyck path length 2n

path : (0, 0) −→ (2n, 0)

step ∈ {(1, 1), (1,−1)}
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step ∈ {(1, 1), (1,−1)}

path : (0, 0) −→ (2n, 0) = ((1 + 1)n, 0)
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Generalised Dyck Path

step ∈ {(1, k), (1,−1)}

path : (0, 0) −→ ((k + 1)n, 0)
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n+1

f(x)− 1 = x(f(x))2

solve for f(x) :

f(x) = 1±
√
1−4x

2x

if f(x) = 1+
√

1−4x

2x

f(0) = 1+1

0
, which blows up

Therefore, f(x) = 1−
√

1−4x

2x
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In Pascal’s Triangles

1, 1, 2, 5, 14, 42, 132, 429, 

1430, 4862, 16796, 58786, 

208012, 742900, 2674440, 

9694845...

Strategy 2

Cn = n th middle number

− the number next to it

=
(

2n

n

)

−

(

2n

n+1

)



Catalan Triangle
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9694845...
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More of Just the Same

Questions: https://math.mit.edu/~rstan/ec/catalan.pdf

Solutions: https://math.mit.edu/~rstan/ec/catsol.pdf

Constructing bijections among em

https://math.mit.edu/~rstan/ec/catalan.pdf
https://math.mit.edu/~rstan/ec/catsol.pdf
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The Book of Numbers (P101-106) (http://www.blackwire.com/~bjordan/The-Book-of-Numbers.pdf)

Wikipedia/ brilliant/ Wolfram

Recursive Generation of k-ary Trees (https://cs.uwaterloo.ca/journals/JIS/VOL12/Tsikouras/tsik.pdf)

Enumerations of peaks and valleys on non-decreasing Dyck paths (https://doi.org/10.1016/j.disc.2018.06.032)

Returns and Hills on Generalized Dyck Paths  (Motzkin paths) 
(https://cs.uwaterloo.ca/journals/JIS/VOL19/McLeod/mcleod3.pdf)

Polygon dissections and Euler, Fuss, Kirkman and Cayley numbers (https://doi.org/10.48550/arXiv.math/9811086)
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Q & A



Source of Ideas

Rise in the darkness
Burn like a falling sun
Pray for the sunlight
Pray for the ones we lost

Thx 4 coming
I love U all :3



Source of Ideas
Stack – the example we begin with

Private tutoring MAST30012 @ Uni of Melbourne

Catalan Opening

A Turtle’s Heart – Mili
https://youtu.be/6WPkgfiPeVA

https://youtu.be/6WPkgfiPeVA

