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Math 61, Winter 2020
Introduction to Discrete Structures
Midterm Exam 1

January 29, 2020

Please show your work. You will receive little or no credit for a correct answer to a problem
which is not accompanied by sufficient work/explanations, unless the problem explicitly states that
no work is necessary. You can not use any notes, books, or electronic devices of any kind during
the exam. If you have a question about any particular problem, please raise your hand. At the
completion of the exam, please hand the exam booklet. If you have any questions about the grading
of the exam, please consult the midterm regrade policy in the course syllabus.

Name: \) U\St;”\ C L\ao

om: 1065312352

I certify that the work appearing on this exam is completely my own.
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1. Do each of the following and provide justification where applicable:

(a) Define what it means for a binary relation R C X x X on a set X to be a total order. (5)
(b) Give the negation of the following proposition in an equivalent form with no negation
symbols: (5)
Va Vb Ve 3z (a;éO—% ax2+bas+c=0)
The domain of discourse for every variable is R.
(c) Determine whether the following proposition is a tautology, a contradiction, or neither: (5)
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2. Do the following:
(a) State the Binomial Theorem.
(b) Prove for every n > 1 that
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3. Do the following: -
(a) State the Quotient-Remainder Theorem.

(5)
(b) Prove that every number of the form 4k? — 5 (where k € Z) cannot be written as the
sum of two squares of integers. In other words, prove that for every z,y,k € Z, we have

z? 4+ y? # 4k? — 5. (5)
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4. For each of the following statements, indicate whether they are True or False. A blank answer -

will receive 1 point. [Recall: True means the same thing as “always true” and False means
the same thing as “there exists a counterexample”.] No work is necessary for this problem.

(a) MFOI‘ all sets X,Y, we have X UY = X UY.

(b) T/W:’, Suppose A, B, C, D are sets such that AC BC CC D C A. Then A=C.

{73

(c) False The cardinality of P(P(P(0))) is 3.

(d) T{V"QSuppose R C N x N is a binary relation on N. Then the proposition:
(Vz Vy R(z,y)) = (Vz 3y R(z,y))

(where the domain of discourse is N) is true.
(e) - For every a € Z, 6la(a + 1)(a + 2).

() FO\ ( 5@, Every binary relation R on N is either symmetric or antisymmetric.

—

(g) \[\/\6 For every a,b,c € Z and n > 1, if ab = ac (mod n), then b = ¢ (mod n).
mlO\u)'C) Y\ho.—g

(h) \'M‘S & The relation {(5, 2], 11, 6)} is transitive.

Suppose P(n) is a property that a natural number n > 1 may or may not have.
Furthermore, suppose that

1. P(1) is true. LY,

2. For every n > 1 and every prime number p, the implication P(n) — P(pn) is true.

(i)

Then P(n) is true for every n > 1.

(2)

(2)

(2)

(2)

(2)

(2)



Math 61 Midterm Exam 1, Page 10 of 10 January 29, 2020




