
Algorithms and Data Structures 2023/24
Week 8 tutorial sheet

1. Find an optimal parenthesization of a matrix-chain product whose sequence of dimen-
sions is 〈5, 10, 12, 5, 50, 6〉.
Simplified version of Ex. 15.2-1 of [CLRS] (2nd and 3rd eds)

2. Consider the following typesetting problem. The input is a sequence of n words con-
taining l1, l2, . . . , ln characters, respectively. Each line can hold at most P characters,
the text is left-aligned, and words cannot be split between lines. If a line contains
words from i to j (inclusive) then the number of spaces at the end of the line is
s = P −

∑j
k=i lk − (j − i) (because the words are separated by white spaces). We aim

to typeset the text so as to avoid large white spaces at the end of lines, i.e., we would
like to minimise the sum over all lines of the square of the number of white spaces at
the end of the line.

(a) Give an efficient algorithm for this problem.

(b) Formally prove the running time of the algorithm (matching upper and lower
bounds).
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