Cal Poly CSC 141 Eriq Augustiné
Winter 2015 Discrete Structures

Exam 02 (Take-Home)
March 03" - March 05", 2015

Name: K I )/ | Username: II‘\;, \/

Question: | 1 | 2|3 |4 |5 |XC|Total
Points: |15]10{10(20(40| 5* | 95

Score:

There are 6 problems on 11 sheets (counting this cover sheet). Each problem is divided into a number of

questions.

Do all of your work in this exam, and cross out any work that should be ignored. You may use the back
of a page, but clearly indicate the problem that your work refers to. This exam is a take-home, so you may
reference your notes and the book. However, all work and thinking is to be done alone. Please refrain from

communicating with other students or using the internet.

State any assumptions that you make. If you think that there is an error/typo, then ask via email or
during office hours. The questions are not necessarily ordered by difficulty.

Do not start until class is finished. This exam is due at the beginning of class on Thursday, March 05"
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1 Sequences
1. Find a recursive definition for the following sequences:

(a) 2, 6, 18, 54, ...
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(b) 3, 13, 53, 213, ...
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2. Find the closed equation for: a, = 6a,—1 — 1 with a; = 15?7 Clearly show all your work. You may
leave summations in your final answer if you so choose.
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2 Matrices

Given the following definitions of A and B, compute the given expressions.
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3 Functions

Determine if each of the following from Z — Z (all integers) is an injection, surjection, bijection, or
none. Choose the classification that most accurately describes the function.
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4 Growth of Functions

For all functions in this problem, assume the domain is Z+.

1. Find the big-8 for the following functions. (You may solve these informally if you so choose).
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2. Formally find the big-O (g(n) and witnesses) for the following functions. Show all your work and keep
your g(n) and witnesses reasonable. (So you may not just assume a g(n) of n!™ and call it done.)

(a) (n® —2)(n®+4)
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5 Proofs
_1)"

1. Prove that 1+4+4+7+10+...+(3n—2) = ﬁ@%— where n > 0. Show all your work clearly state your
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. 2. Prove that if Aj, A, ..., @ud are sets, then
(A1NA;N...NA,)UB= (A1 UB)N(A2UB)N...N (A, UB)
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3. Prove that if 2% is irrational, then x is irrational. Show all. your work clearly state your conclusion.
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4. Prove that 3™ < n! if n is an integer greater than 6. Show, all your work clearly state your conclusion.
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6 Extra Credit

Show that 47+ + 527~1 ig always evenly divisible by 21 when n > 0.
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