Math 234

Set Theory Day 12

Discuss the following problems with the people at your table.

1. Consider the following sets: A = {1,3,6,10} and B = {2,4,6,8}. Determine the following sets
by writing their elements in set notation:

(a) AUB = {LZ,B,%,Q,gllui
(b) ANB = ééi

731

@ A-B =51,3 103

$2,4, 25

(c) BNA
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2. For each item below, copy the Venn diagram and shade the portion of the Venn diagram corre-
sponding to the indicated set.

(¢) AUBUC*

(d) (ANB)—C

(e) A°nBeNCe

(f) (AUBUC)e
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3. Let A < x < i+ 1 for some integer i}.

(a) Describe in words the set A.

The ok of real numbers  thot are not »'n+e\1ars.

(b) Describe in words the set A°.

A==z

4. Consider the set A = {n € Z | n is divisible by 10} and B = {n € Z | n is divisible by 20}.

(a) Prove that B C A. A= ?.,lv) 20,%,..- 3 B- 322,40 .-3

Suppese neR.

Tl'\ﬁ')‘ Means n= 20 k KRc Seme k€ 2.
T\‘UI 0= ]D(ZkB = 10Om  uwee w=2k g aa |'n)‘eaer-

7

TL\JS, nois a wulkiple of 10, oad » weA.

So evel y Q)Mad' £ B s alse A,
Lhich  mens R A,

(b) Prove that A € B.

Sne 10eA Wt 104B  A¢R.
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5. Let C; = {—i,i} for all nonnegative integers i. CI = i_,' &

(a) Are C; and Cy disjoint? Are Cy, C1, Co, ... mutually disjoint? C.- {_ - S;
Cs §"t |§ C-f-t‘z/ 23 are Ai.s')b;nf \ \/QS s- { /
: C = 03
4 since G0 C—J‘:(@ °
(b) C; =7 ’gr A A;sh‘nd' NON o"’lwc IN s and )-
St oy gt integ

GUCuCavlauCy = -9-3,-2,-1,012,3,43

© mc :}5

(d) UCi:? = i—rL’ -ru‘, e '3) '2/"/ O) ]/ 2,3/ ---,n-'/ ng

() UCi:? = gv\czg = Z = i..-, -3-2,-,9 1,1, 3}'“3

(f) Do the sets Cy, C1,Cy, ... form a partition of Z?

Yes

6. Let D = {1,4,7} and E = {1,2}.

(a) Write out the Cartesian product D x FE.

DxE=£0D, (12), (40, (42, (), (7,2)3

(b) Write out the power set & (D).
st of dl sobsets

P(D)=3Ba1, w5, 17 qwy, 1 3173, 119,733

(c) How many elements are in & (D x E)?

2° = ¢y
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7. If A is a set of n elements, how many elements are in &(A)? Explain your reasoning.

A conbins  n elonets.

anh SULSl/'l' of ’4 eﬁ"\ep includes of  dboes wmt include each
elmart oF A.

HD..) Moy SJbSlﬁ? N
2.2.2-2-_2’-.- -2 =2

-
n

8. Given any two sets C' and D, describe in words the set (C'U D) — (C'N D). < write down
some examples
for specific sets!

(CUDB‘ (C_(\D> Consists  of all elements
that are in either C or D but net beth

9. Bonus: Let D; = [0, %] = {a: eR|0<z< %} for all positive integers i.

(a) What is GD{? G D = [_0, 1-]
izl

=1

Since Dy e Dy e all 2L

(b) What is [ D;?
=1 ©a

(\Di = {03 since O is the only

=l number in a_"_ b‘F ‘H‘(’. sets D;.
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