Bryan Berns

CS 577 

Homework 2

Problem 1 (Exercise 3, Page 83)

Nothing a program running in MATLAB or an internet site can’t infer:
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Problem 2 (Exercise 4, Page 83)

First we construct a binary tree (which we can since there are only two possibilities).  From inspection, we can see that each sequential tree can stem from the center of branches that were created from two ladder lengths earlier (the -2 values).  Also, it can stem from the branch ends from one ladder lengths earlier (the -1 values).  Alas this produces a Fibonacci sequence so the answer is:  Fibonacci (n);

Problem 3 (Exercise 9, Page 84)


a.

Proof by Induction (which I hate because it’s like saying the definition of a word is the word itself – the English department would be appalled):
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b.

The problem is somewhat of an elegant optical illusion.  The slopes of the figures appear to form two separate triangles, but they are actually not triangles: they are little bit larger.
In references to the books example, the trapezoid has a slope of 2/5.  The triangle has a slope of 3/8.  Overall it appears they should have slope 5/13.  Since 2/5 and 3/8 are certainly not equal to 5/13, the measurement of the large triangle’s area is invalid. 
The reason this is ‘doable’ with Fibonacci numbers is due to the two ratios (or slopes) of three neighboring Fibonacci numbers is nearly identical.
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