Math303

Test 1

February 3, 2023

Name: ngU‘hMS

Directions: Solve the following problems. Give supporting work/justification where appropriate.

1. [9 parts, 2 points each] Decide whether the following are true or false. Indicate your
answer by writing the entire word. No justification required.

A= {Q} B = {17273} C= {{1,2}, {3}} D= {@7 {17273}} E = {{27 1}, {273}}
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2. [6 points] A subset of R? is sketched below; the pattern in the figure below continues through-
out the plane. Use set-builder notation to give a simple description of the set.
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3. [6 parts, 3 points each| Express each set by listing the elements between braces.
A={{}{1,2},{2,1}} B={9,2,{1,2},(1,2)} C={=,1+1,{2,1},(2,1)} D ={{1},1,{2},2}
@ ANB k=4 1,233 @ (C-AxA  (a={2,@N3 Afe 1233
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4. [3 parts, 4 points each] Give an example or explain why no examples exist.

) A set A such that (

Mﬂ ij dowad i PR) 5 o sty o) (12 7 nitacd

) Sets A and B such that |A x B| = 3.
Avﬂ e Ao B wt A o Bled will vt R

ox Gmnple, @f-z:% o B:?bz,@.

(c) A nonempty set A such that A C P(A).
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5. [4 parts, 3 points each] Give Venn Diagrams for each of the following sets relative to a
universe U.

(a) (A= B)U (B 4)

LIMAG),
0
Gl

L)

s

6. [5 points] Give two examples of an infinite set A such that A € P(P(Z)). Mﬁj W{M

el 4= P(7) = {X - XeZY
o3 k= X1 XEZ o) X fue]

—

7. [5 points] Use Venn Diagrams to decide if the equation (ANB) —C = (A — C) N B is valid

for all sets A, B, and C.
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8. [3 parts, 6 points each] Let D, = {(z,y) € R?: (z — a)? + y? < o? + 12}, In English, D,
is the closed disk with center at (a,0) whose circumference passes through the points (0, —1)
and (0,1). Let I = {a € R: a > 0}.

(a) Sketch the example sets Dy, D1, and Ds.

W)

(b) Sketch (N,ec; Da- (c) Sketch U,c; Da-

9. [6 points] Briefly describe Russell’s paradox and how mathematicians have addressed it.
Losells fam)ox esls  fon dyé'm;j R={ht hghl o) ho obm;j
td bt ReR ol Re R L b conbuditons Milowsthicins
intduced  samahe et flomy  cich C‘”ﬁ% e ot cieds can ko

Cbﬂéb{-é) J‘\?ﬁnﬂ/ é %’M QXZS)‘ m 'Pof(ﬂﬁ!ﬂlﬁf/ Ao o éw.j}r meﬂlie() b 0)74“.
o sl € a0 we hanve Ddow  albsve.



