
M ATH 174, PRACTICE PROBLEMS FOR After TEST 2

1. Letun be a sequence defined recursively byu0 = −1/2, u1 = 0, andun+1 = 6un − 8un−1 for all n ≥ 1.

(a) What are the values ofu2, u3, andu4?
(b) Find an explicit formula forun.

2. Supposeun is a sequence defined byun = 6n− 7× 2n so thatu0 = −6, u1 = −8, andu2 = 8. Thenun satisfies which
one of the following recursion relations for alln ≥ 1?

(a) un+1 = 2un − 4un−1 (b) un+1 = 5un − 8un−1 (c) un+1 = 8un − 12un−1 (d) un+1 = 11un − 16un−1

3. Supposeun is a sequence defined byun = 2n− 3× (−1)n so thatu0 = −2, u1 = 5, andu2 = 1. Determine a recursion
relation thatun satisfies for alln ≥ 1.

4. Supposef(x) = O(g(x)) so that there are positiveM andx0 such that|f(x)| ≤ M |g(x)| for everyx ≥ x0. Suppose
alsog(x) = O(h(x)) so that there are positiveM ′ andx′0 such that|g(x)| ≤ M ′|h(x)| for everyx ≥ x′0. Explain why
f(x) = O(h(x)). In other words, why are thereM ′′ andx′′0 such that|f(x)| ≤ M ′′|h(x)| for everyx ≥ x′′0?

5. Which of the following (possibly more than one) isO(x2)? Give brief justifications of your answers (for each of (a), (b),
(c), (d), and (e), you should explain why it is or is notO(x2)).

(a) x (b) x3 (c) (x− 1)2 (d) (x + 1)2 (e) (log2 x)24

6. Which of the following (possibly more than one) isO(n5)? Give brief justifications of your answers (for each of (a), (b),
(c), and (d), you should explain why it is or is notO(n5)).
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k(k + 1)(k + 2)(k + 3) (d)
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2k

7. For the graph below, determine the degrees of the verticesA, B, andC.

8. Denote a path by a sequence of vertices. For example,DECDA would be the path starting atD, and then going toE,
and thenC, and then back toD, and then ending atA. Write a sequence of vertices that represents an Euler circuit for
the graph below.

9. Is the complete graph on six vertices (denotedK6) planar? Why or why not?


