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Math 131 - Dr. Miller - Exam #3 - Fall 2011

1. For all parts of this problem, let the universal set U = {21,22,23,...,30}, and let A =
{xelU]|z=2mod3}, B={21,23,25,27,29}, C = {24,27}, and D == {21, 25, 26, 30}.

(a) /2 pts/ Rewrite A using corvect listing notation.
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e & (b} /2 pts] Rewrite B using correct set-builder notation.
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(c) [2 pts/ Use the ¢ symbol correctly in a symbolic statement about C'.
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{d) [2 pts] Use the C symbol correctly in a symbolic statement about C.
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{e) [2 pts] How many elements does P(B) Contam?
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(f) /5 pts] Using correct notation, write a subset of P(C' U D).
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(g) [5 pts/ Using correct notation, find C'\ B.
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C. (h) /5 pts/ Using correct notation, find (D¢N BYU C. |
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@gﬂ, 2. Use the set X = {2,4, 6,8} for all parts of this problem,

\%f g:ﬁé@ (a) [4 pts] Make up a 5-element set P so that the cardinality of PN X is 2. If not
de L possible, explain why.

% (Noriow) -1 ad, e by T
‘v

(b) [4 pts] Make up a 4-element set () so that @\ X = {2,5,7}. If not possible, explain
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(c) /4 pts/ Make up a set R so that R x X contains 12 elements (you need not list
them). If not possible, explain why.
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%3. [12 pis - 8 cach] Define A; = (_E’ 2— ;} for all positive integers 1.
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(a) Using correct notation, find | J A;. = (“ %) 5
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(b) Using correct notation, find [] A;. ™ >
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(¢) Using correct notation, find | J A;. )
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(d) Using correct notation, find () A4; = 3
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4, Consider the relation on A = {5,7,8} defined by 2Ry if x — y < 8.
(a) [3 pts] Draw the directed graph for R.
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(b) /3 pts/ Using correct notation, list R as a set of ordered pairs.
R=1¢5,5), (5,4),(5,%),
(4,5), (1), (h 8,
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(c) [5 pts] Is R reflexive? If yes, explain; if no, give a counterexample.
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(d) [5 pts/ Is R symmetric? If yes, explain; if no, give a counterexample. .
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(e) /5 pts] Is R transitive? If yes, explain; if no, give a counterexample.
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(f) [5 pts/ Is R a function? Explain. ‘ 4
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5. [15 pts - § each] Consider the relation on Z given by x5y it ¢ +y > 2.

(a) Is S reflexive? If yes, explain; if no, give a counterexample.

(b) Is S symmetric? If yes, explain; if no, give a counterexample.

%/) - % XLy >,

Hie %.,,, v o st %ﬂ’“"“‘h‘ Hhee Q.

(c) Is S transitive? If yes, explain; if no, give a counterexample.
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6. (a) /5 pts] Make up an example of a function from A = {9,10,11,12} to B = {p,q,7}
that is not one-to-one. You need not explain.
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(b) /5 pts] Is your example above onto? Explain,
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