Fall 2013

18.310 Homework 5
Due Wednesday October 9th at 6PM

Instructions: Remember to submit a separate PDF for each question. Do not forget to include
a list of your collaborators or to state that you worked on your own. This is a writing pset, so
both questions should be typeset.
1. Read the theorem and proof below. Starting with the second sentence of the proof, identify
the familiar information and the important new information in each sentence. Then revise
to improve the information order and connectivity, without revising the theorem, the ﬁrst
sentence of the proof, or the ﬁgure caption.
Theorem. For each n, the set Tn of plane trees with n edges is the same size as the set Dn
of Dyke paths with 2n steps:
|Tn | = |Dn | for all n.
Proof. We deﬁne a bijection Φ between plane trees and Dyck paths as follows: given any tree
T ∈ Tn , perform a depth-ﬁrst search of the tree T (as illustrated in Figure 1) and deﬁne Φ(T )
as the sequence of up and down steps performed during the search. A Dyke path D ∈ Dn is
obtained from T because Φ(T ) has n up steps and n down steps (one step in each direction
for each edge of T ), starts and ends at level 0, and remains non-negative. Because Φ is a
bijection between Tn and Dn , we conclude |Tn | = |Dn |.
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Figure 1: A plane tree T and the associated Dyck path Φ(T ). The depth-ﬁrst search of the tree is
represented graphically by a tour around the tree (drawn in orange): ﬁrst visit the leftmost subtree
entirely, then the next subtree, etc.
2. Read your solution to Pset 2 Problem 1 and look for places where changing the order of
information could improve the connectivity.
(a) Revise Pset 2 Problem 1, considering the comments you received, the information order
and connectivity, and anything else you see that would beneﬁt from revision. (In partic
ular, if you received a low grade on this problem, you should consider major revisions.)
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(b) Indicate at least one instance in which you revised information order to improve connec
tivity. If you didn’t do so, then indicate at least one instance from the original version
in which information is ordered in a way that creates connectivity.
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