MATH 2100 / 2350 - EXaM 1

Wednesday, October 2

Name: Ke“
~J

Instructions: Please write your work neatly and clearly. You must explain all reasoning. It is not sufficient to just
write the correct answer. You have 75 minutes to complete this exam. You may not use calculators, notes, or any
other external resources.
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The Marquette University honor code obliges students:

¢ To fully observe the rules governing exams and assignments regarding resource material, electronic aids,
copying, collaborating with others, or engaging in any other behavior that subverts the purpose of the exam or
assignment and the directions of the instructor.

e To turn in work done specifically for the paper or assignment, and not to borrow work either from other
students, or from assignments for other courses.

* To complete individual assignments individually, and neither to accept nor give unauthorized help.

* To report any observed breaches of this honor code and academic honesty.

If you understand and agree to abide by this honor code, sign here:




1. Use Venn Diagrams to decide whether the equation below is true.
— —

((AUB)\(AmB))mc = (C\(AﬂB))ﬂ(AUB)

%, Yes, the seds ove G?uaf.



2. Decide whether each of the following statements is true or false for finite sets A and B. If false, give a
counterexample (make it as simple as possible!). If true, no justification is needed.

Recall that given a set S, “|S|” means “the size of S”. The book uses #(S) to mean the same thing.
(@) [Ax B| = [A]-[B|

@ False

(b) [AUB| = [A]+B|

A= ¢13
B=§1%

=5 Auﬁziii = |AuBl=|
but (AltIB|= T

(© |ANB| = [A| - |B|

A=€13 JIANBI= [€13) =1
B=¢z3  1Al-pI=1-1=0

(d) If |A[ = [B], then [P(A)[ = [P(B).

‘ True > False



3. Define T to be the set of positive integers N that satisfy the following property:
If N is a perfect square, then it is an even number.

Write the set T in set builder notation.

T"{NGZ" D (N b o, Le N>
S(N<Y for e eem;

(QO{) fogs}Ue VARG %ms)



4. List five elements in each of the following sets, unless there are fewer than 5 elements in the set (in which case,
list all of them and justify how you know you’ve listed all of the elements).

(@) {g € N: g% —gisevenand q is a perfect square}

(awﬁweas Wa\1 va ro)

O 416 (sl PewCzc‘l' Squaves work! )

(b) {TeQ:T¢Nand10T € N}

Lz 34 ¢
lO‘ 10 /9, 0, o

©@© {XeP{HO, O, & &1} [ XN {O} =1}

500, (@] §0%
50,9¢ §6,9¢



5. Consider the statement below.

There is a textbook that no teachers like.

(a) Convert the statement from English to math using quantifiers and predicates. Your predicate should
have no quantifiers in it.

Let B= seb of ol fextbooks
e SeI' of all ']'encLGV}

P(tn“’)zk‘(‘eacher £ dag; not  |ike \‘?)CHML L
AbeB VAT, Pib)

VheB, JteT =P b))

(c) Convert the negation back to English.

Cor all fextuls, Yhew & af loos
ove ‘l‘?aclwv HqA |in5 .



6. For the graph below, find an Eulerian path (if one exists), or explain why there can’t be one (if one doesn’t
exist). Do the same thing for an Eulerian circuit. (Note, if they exist, you must actually find one, not just show
that one exists.)

“ g

anlce ‘H'»e"é OYe Uev\\li(a 0\0 bdo( chree /
Hee 5 ne Bl

U\Nui‘ :

A" El'enbv\ ?a‘HA IS -




7. Consider the fact below. If it is true, give a brief explanation why. If it is false, give a specific counterexample.

For all sets A, B,and C, if (AUB) C (AUC), then B C C.

e

CwﬂlefexamP/e: A-.Z)gi B,{,g C= &

“Then
AvB= £ ? Avc '213 % [AUB)Q(AUC\
bujr)l IS VID"’ ""V\Ae M Bcc



8. Consider the implication

R = “If it is raining, then your car’s headlights are on.”

(a) What is the converse of R?

I(:aour Cars }»e,wll.yb# are o, Hea
i-\'s miw\'ﬂ.

(b) What is the contrapositive of R?

g your avs  hegl ’,“71.45 ave o™, dh,

s ond miw\ng.

(c) What is the inverse of R?

TC d s net faiming, Hron gl s
bleapl 'aglfb Qve ol-‘(’ .

(d) Which of the above 3 statements is/are logically equivalent to R?

A §'Hemevrl D G’WG:;S IO@"@/\/y eci,uwkwj-
Yo i b Posfwlavg.




9. Use a truth table to determine whether the following logical equivalence is true.

(r=(svVh)An(s—=t) = 1=t
5 | £ m)LW* r>t
T|7T] T T T T T
TIFp~ | 7 F | F F
FITY T T T T T
FIFLF F 7 F F
TITT T T T T
TIF) T T F @ @
FITlT | 7 T | T T
FIELE T T T | T

Nt ew', 56 Mot
ioﬂica”d e%,.’w.’eﬁl,



10. (a) You find three people, Jay, Kay, and Elle, who say the following: Qﬂ"e w‘\elﬁ \( - ’(
Jay: If I'm lying, then so is Kay. (“ 3) =) ('1 K >
Kay: Either Jay is lying or Elle is lying, but not both. Z(' - T ) v ( S L)) N\ (J VvV L >
1

Elle: If Kay is lying, then the moon is made of cheese".

Who is telling the truth and who is lying? (_‘ K) -> F( .'MP'f?’ K, = T)

LA Rl o

TI71T7H1 T F T X
TI(T|IF] ~ T T %
TIF|TY T F F X
TIFIFLT T F X
F |TITQF T T v
F |T|F] F F T A
F |[F|T]T T F A
N L L I N (Y

D“J\j o Fosg,'L,’I'\lv.‘ \Sa“ i 'w'\(r], Kaq*fﬂe ave
4‘«":\4\7 He udh.

(b) What if you had the same three people, but Jay says “I am lying”, and nobody else says anything? Can

you conclude anything?
e "}’aollc 'me,

T[/n‘s wou’ol Mvw\eJdaQ/j ba
i‘vwr'{w ne  golbws. T [yt shot
-
F

F
T

For the purposes of this question, you may assume that the moon is not made of cheese.
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