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Introduction

Binary rooted ordered trees (#leaves) —» Catalan numbers
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Caterpillar trees

Atree is a caterpillar if

each node is either a leaf or has at least one leaf as a child
(a) (b)

(a) caterpillars of size 3; (b) caterpillars of size 4



Caterpillar trees & viruses trees
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Fig. 3. Idealized tree shapes under different phylodynamic processes. The main division is between

those viruses subject to continual immune-driven selection (such as human influenza A virus and

intra-host HIV), in which trees have a strong temporal structure, and viruses where immune

selection is absent or weak (such as many RNA viruses), in which the trees depict population size

and spatial dynamics. The types of evolutionary inference that can be made from the various

?hbeeylogerr:‘ieg ezr; also indicated. (A, B, and C represent three subpopulations from which vlruses have
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The size of the biggest caterpillar subtree (y)




Counting trees wrt size and y by inclusion-exclusion

Fi 1s the g.1. for trees with v at most k,
Fp =x + F2 — 2F gkt
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Asymptotic growth

Let pg be the positive dominant singularity of Fy.
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The average size of the biggest caterpillar subtree E_n(y)
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The average size of the biggest caterpillar subtree E_n(y)
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U(x) = Z(C(ic) — F, (z)) = 1 —4x

k>1 k>1

We want a function U which estimates U near the dominant singularity 1/4.
Let us fix  near 1/4 and let us consider the threshold function

1
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Then, supposing k£ > ko, we have that

Qk+1 pk+1 1 1 L 1
1 _  ~ ~ ,
LR gy TR 4 T 2R —4x)

while if we suppose k£ < kg we use the approximation
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For the fixed x near 1/4 we estimate U (x) as
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The average size of the biggest caterpillar subtree E_n(y)

n 10 20 50 100 200 500 1000

En(v) | 4535 5.120 6.202 7.107 8.052 9.334 10.318

1UG) 14032 5100 647 7490 8498 9.824 10.825

log,(n) | 3.322 4.322 5644 6.644 7.644 8.966 9.966




Caterpillars realized in permutations avoiding 132

a) Bijection ®:Trees_{n+1} —» Permutations_{n}
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Caterpillars realized in permutations avoiding 132

a) Bijection ®:Trees_{n+1} —» Permutations_{n}
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Caterpillars realized in permutations avoiding 132

a) Bijection ®:Trees_{n+1} —» Permutations_{n}
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Caterpillars realized in permutations avoiding 132
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Caterpillars realized in permutations avoiding 132
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Caterpillars realized in permutations avoiding 132

a) Bijection ®:Trees_{n+1} —» Permutations_{n}
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Caterpillars realized in permutations avoiding 132

a) Bijection ®:Trees_{n+1} —» Permutations_{n}
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Caterpillars realized in permutations avoiding 132

Fact 1): Caterpillar subtrees of t correspond to those permutations in r(¢(t)) avoiding 231,
which means having no peaks (132 is forbidden, then 231 - peak).

ﬂ 10111297546823113
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Caterpillars realized in permutations avoiding 132
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Caterpillars realized in permutations avoiding 132

Fact 1): Caterpillar subtrees of t correspond to those permutations in r(q(t)) avoiding 231,
which means having no peaks (132 is forbidden, then 231 -~ peak).
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Caterpillars realized in permutations avoiding 132

Fact 1): Caterpillar subtrees of t correspond to those permutations in r(¢(t)) avoiding 231,
which means having no peaks (132 is forbidden, then 231 - peak).
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R(3)=231 3 is a peak



Caterpillars realized in permutations avoiding 132

Fact 2): Trees with no pitchforks correspond to those_permutations 1tavoiding 132 such that

each element of r(m) whose size is greater than one contains the pattern 231, which
means containing at least one peak (132 is forbidden, then 231 - peak).

Fy(x) i 1 -2z —+/1 -4z + 82°

X 2%

/78695104231
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Further works, thanks and questions

a) caterpillars and binary rooted un-ordered trees

b) further studies on r(m) and permutations

Thank you for your attention,

any qguestion?
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