Math 150: Discrete Mathematics

Midterm Exam 1
Thursday, October 3, 2024
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Dannenberg Math 150A

* You are responsible for checking that this exam has all 7 pages.
* No calculators, phones, electronic devices, books, notes are allowed during the exam.

e Show all work and justify all answers.

PLEASE COPY THE HONOR PLEDGE AND SIGN:

I affirm that I will not give or receive any unauthorized help on this exam, and all work will
be my own.
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1. (20 points) Determine the truth value of each of the following propositions if the uni-
verse of discourse for all variables is the set of integers Z. For this problem, you do not

need to justify your answers.
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2. (20 points) Prove or disprove the following statement.
If 2 and y are non-zero integers such that z - y is even and 5z — 3y is odd, then either z

or y is odd. In this problem, you may only use the definitions of even and odd
numbers.
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3. (20 points)
In this problem, consider the logical statement

((kpVg) —p)=p.

1. Justify this statement using a truth table.
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2. Justify this statement using logical equivalences. You do not need to write the

names of each equivalence you use, but your process should be clear from
your work.
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4. (15 points) Prove or disprove the following identity for sets A, B,C
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5. (25 points) " \

1. For sets A, B give a logical definition of A C B. N
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2. Let A, B be sets. Show that the following are equivalent. You need to reprove any
claims, you cannot just apply the homework.

(a) ACB
(b) 2(A) € 2(B)
(c) For any set C, if C C A then C C B.

@) Scrpe Ast and EePA). Tha Bep
Sw{Poﬂ XcE Tha xeh, s EEA, So yef g,\,‘q

<g

T[MS Es-f@t_ Soe P P[g) SMC( E s ‘tré{ﬁm},

PCA) e 9(8) '

(CQ"(& Stpgos P(,ﬂg P(R)  This Mmew, VO(CGP(‘H%

C,ef’(s/
BT S P en e F e Poves set, s meaes
VC(CEA 5 frep)
vhich 1 OXacfly what we \aated b prove
(2-(3) Suggose Dk S ey O, ;FCSA flen C 28
Sne A A we coadele thet Aeg

L/



Midterm Exam 1, Math 150 Thursday, October 3, 2024 Page 7 of 7

This page intentionally left blank.






