
Math 2358: Discrete Math I

Midterm Exam

October 14, 2020

STUDENT’S NAME: ,
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If different from the official email

IMPORTANT NOTICE

This is a take-home-and-open-book test. You must turn in the finished test to Canvas by the
due time. Please name your PDF file YourLastName-Midterm.pdf. You may use any notes or books
for the test. However, you must do the problems by yourself. You must show all detailed steps
and reasoning in order for you to receive any credits unless stated otherwise.
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1.15 Show that f(x) = x3 +3x2 + 3x+7 defines a one-to-one function from R to R, where R is the set of all real
numbers.
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2.15 Prove that every compound proposition is equivalent to a compound proposition using only implication →
and T and F.
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3.15 Assume that n is a positive integer. Compute
n
∑

k=1

2k + 9

k3 + 5k2 + 6k
.

[

Hint: What is 3
k
− 5

k+2 +
2

k+3 ?
]

.
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4.15 Let a and b be two nonzero integers. Show that gcd(a, b) = 1 if and only if gcd(3a+ b, 5a+ 2b) = 1.
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5.15 Prove that both
√
6 and log2 5 are irrational numbers.
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6.15 (i) Compute 5763691 mod 31.

(ii) Prove that 1646 is invertible modulo 35. Find its inverse. [Hint: aϕ(n) ≡ 1 (mod n) if gcd(a, n) = 1.]
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7.15 What is the largest positive divisor you could claim from a4 − 1 for all odd integers a?
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8.15 Prove or disprove each of the following statements.

(i) If a has an inverse modulo m, then the inverse is unique modulo n, where n ≥ 2 is an integer.

(ii) Let f : A → B and g : B → C be two functions, If g ◦ f is onto, then g is onto.

(iii) Let A, B, and C be three sets, then A ∩ (B −C) = (A ∩B)− (A ∩ C).


