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Problem 1 [24 points]

Consider the following variant of the Towers of Hanoi problem: There are four pegs numbered
1,2, 3,4 from left to right. There are n discs of distinct sizes arranged on peg 1 in increasing
order of their sizes from top to bottom. The objective is to move all n discs to peg 4 while
following the same rules as in the three-peg problem, namely,

e only the topmost disc on each peg can be moved, and

e a larger disc cannot be placed on top of a smaller disc.

Your goal is to design an algorithm for the four-peg problem that is asymptotically faster
than the three-peg algorithm discussed in class. You may find it helpful to read the problem
statements of all three parts (a), (b), and (c) before starting to write your solution.



Prosrem 1@

(a) [10 points] Describe your algorithm for the four-peg problem.
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Proarem 1(a)

(a) [10 points] Describe your algorithm for the four-peg problem.
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(a) [10 points] Describe your algorithm for the four-peg problem.
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Proarem 1 (b)

(b) [12 points] Derive a bound on the number of moves taken by your algorithm as a function
of n. (You do not need to provide a matching lower bound.)
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Progem 1 (&)

(b) [12 points] Derive a bound on the number of moves taken by your algorithm as a function
of n. (You do not need to provide a matching lower bound.)
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Proarem 1 (b)

(b) [12 points] Derive a bound on the number of moves taken by your algorithm as a function
of n. (You do not need to provide a matching lower bound.)
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Proarem 1 (b)

(b) [12 points] Derive a bound on the number of moves taken by your algorithm as a function
of n. (You do not need to provide a matching lower bound.)
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Progem 1 (&)

(b) [12 points] Derive a bound on the number of moves taken by your algorithm as a function
of n. (You do not need to provide a matching lower bound.)
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Progrem 1(b)

(b) [12 points] Derive a bound on the number of moves taken by your algorithm as a function
of n. (You do not need to provide a matching lower bound.)
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Progem 1 (&)

(b) [12 points] Derive a bound on the number of moves taken by your algorithm as a function
of n. (You do not need to provide a matching lower bound.)
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Progem 1 (&)

(b) [12 points] Derive a bound on the number of moves taken by your algorithm as a function
of n. (You do not need to provide a matching lower bound.)
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Proarem 1 (c)

(c) [2 points] Show that your algorithm is asymptotically faster than the algorithm for the
three-peg problem. Specifically, show that the number of moves taken by your algorithm is
little-o (o) of that of the three-peg algorithm discussed in class.
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