
CSCI 246: Test 3 (10 points, 4:10-5:30pm)

Your Name:

Note: If you don’t have a printer, you should try to write/type separately. At the end
of the test, try to generate a .pdf file to upload to D2L (under Assignments/Test 2).
Note also that this is an open book test, while all physical resources are allowed,
resorting for external human help constitutes a plagiarism.

Problem 1

In this problem, you are given four mathematical statements. You are first to judge
their correctness, in each case you should give some details (like a short proof or a
counterexample) to support your answers.

(1.1) 2020 · n2 is Ω(n3).

(1.2) 2020 · n3 is O(n2).
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(1.3) Let G be a simple graph (i.e., between two vertices there is at most one edge),
and let deg(v) be the degree of vertex v. Then

∑
v∈V (G) deg(v) is always even.

(1.4) Given simple graphs G and H , both with n vertices. Sort the vertex degrees
(from small to large) in G and H as LG and LH respectively. If LG = LH , then G
and H must be isomorphic.
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Problem 2

Show that f(n) = 1
6n3 − 32n2 + 20n− 8 is Θ(n3). You must give enough details.
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Problem 3

Let S be the set of integers from 20,000 to 99,999 (including 20,000 and 99,999).

(3.1) How many integers are there in S which are divisible by 3 and 7, but not by
both?
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(3.2) How many even integers are there in S which are with distinct digits?
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Problem 4

Two different factories both produce a certain automobile part. The probability
that a component from the first factory is defective is 4%, and the probability that
a component from the second factory is defective is 6%. In a supply of 200 of the
parts, 150 were obtained from the first factory and 50 from the second factory.

(4.1) What is the probability that a part chosen at random from the 200 is defective?

(4.2) If the chosen part is defective, what is the probability that it came from the
first factory?
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