
CS311: Discrete Math for Computer Science, Spring 2015

Homework Assignment 6, with Solutions

Justify your answers.

1. Determine which of the two given sequences grows faster. If they grow at the same
rate then determine whether they are asymptotically equal.

(a) (4n2 + 1)3 and (8n3 + 1)2.

Solution. By expanding these expressions we get two polynomials that have the same
term with the highest degree of n, namely 64n6. It follows that the given sequences are
asymptotically equal.
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This expression goes to infinity as n grows. It follows that (
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grows faster.

(c) n! + (n + 1)! and (n + 1)!.

Solution.
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This expression goes to 1 as n grows. It follows that the sequences are asymptotically
equal.

(d) Hn and log2 n.

Solution. The sequence Hn grows at the same rate as ln n. It follows that Hn grows
at the same rate as log2 n, but is not asymptotically equal to it.

(e) Fn and Zn (these sequences are defined in Part 5 of Lecture Notes).

Solution. The sequence Fn is asymptotically equal to
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The sequence Zn is asymptotically equal to
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It follows that they grow at the same rate, but are not asymptotically equal.



2. Without a calculator, find approximate values of the expressions

(a) 14 + 24 + · · · + 204,
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3
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512.

Solution. In both cases, we use the fact that
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k is approximately equal to
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k+1 when n is large.

(a) For k = 4,
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3. Without a calculator, determine whether the number
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is greater than 1.

Solution. We use the fact that
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is approximately equal to lnn when n is large.
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Since 2.5 < e, this number is less than 1.


