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Guarantee that a binary tree will have at least $N$
leaves? There are some tree where most nodes are

leaves. Is there a measure (in other words, an integer
$N\in \mathbb{Z}$) so that we can guarantee that any

arbitrary binary tree has at least $N$ leaves? If the
answer for general trees is negative, are there special

trees (such as regular binary trees) for which this is true?
A: Assume that there is a tree $T$ with $N$ internal

nodes, all of which are leaves. Then $$ 2^N\ge
N\binom{N}{2}.$$ And the left-hand side is a non-

increasing function of $N$; hence, for each $N$, there is
an $N$ for which the inequality is satisfied. A: Suppose

you have a tree with $\le N$ internal nodes, i.e. that
isomorphic to a binary tree. Then by induction, there are

at least as many leaves as internal nodes:
$$\binom{N}{2} \ge \#\text{leaves}\ge 1 \implies N\ge

1$$ N-Acetyl-D-glucosamine and N-acetyl-d-mannosamine
in the
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