MATH 201 CLASS DISCUSSION 18 JANUARY 2019

SET NOTATION; CARDINALITY; POWER SET (revised)

Whot are you
thinking about?

X
1. Suppose A ={1,2,3,4} and B = {a,c}.
(a) A=xB (e) A=A {e) p=B (g) A=(ExB)
(b) BxA (d) BxB () (AxB)xB (h) B?
2. Suppose A ={me, 0} and B={0,1}.
{a) Ax=B {c) AxA () A= (g) A=(B=B)
(b) BxA (d) BxB (f) (A=B)=RB (hy AxBxRB
3. {xeR:2®=2}={a.c.e} 6. jxel:x®=x}={xen 2?=x}
4. neZ:2<n<5}={neZ:|n|=5} 7. {a} ={0.8} = {0,1}
5. {xeR:x =2} x{xeR:|x|=2} 8. {0,1}*
Sketch these Cartesian products on the x-y plane B (or B® for the last two).
9. {1,2.3}x{-1,0,1} 15. {1} =[0,1]
10. {-1.0,1} = {1.2,3} 16. 10,1] = {1}
11. [0,1]x[0,1] 17. NxZ
12. [-1,11=[1,2] 18. Z=7
18. {1,1.5,2} =[1,2] 19. [0,1]=[0,1]=[0,1]
14. [1,2]={1,1.5,2} 20. {(x,y)eR?:x"+y* =1} =[0,1]
(A) Find the power set of each of the following sets:
1. {1,2,3,4} 5. {o}
2. {1,2,¢} 6. {R.Q,MN}
3. {{RH 7. {R{Q.N}H
4. ¢ 8. {{0.1}.{0.1,{2}}.{0}}
(B) Write out the following sets by listing their elements between braces.
9. |X:X<{3,2,a} and |X|=2} 11. {X:X <{3,2,a} and |X|=4}
10. {X=N:|X|=1} 12, {X:X c{3,2.a} and |X|=1}

Decide if the following statements are true or false. Explain.
13. RPcr® 15. {ix,):x—-1=0} s {lx,y):x*—x =0}
14. R cr® 16. {ix,v):x®—x=0}c{ix,y):x-1=0}



(C) Find the indicated sets.
& (H{a.b}{eth)

2 ({1,2,3.4})

2 ({{e}.54)

2 ({RQ})

2(2({21)

2 ({1.24) = 2 ({3})

LI B

7. #({a,b}) 2 ({0,1})

8. #({1,2}x{3})

9. #({a,b} x{0})

10. {Xe2({1,2,3}):1X| =1}
11. {Xc#({1,2,3}):1X| <1}
12. {Xe 2 ({1,2,3}): 2 X}

Suppose that |A|=m and |B|=n. Find the following cardinalities.

13. | 2200 AN
14, |22(24AN
15. |Z%(A = B)|
16. |#(A)= 2B

17. |{X e 2(4): |X| =1}
18. | 2A x A(B))|

19. | (P PA = )
20. |{X < 2(4):|XI =1}|

INTRO TO PROOFS

1. Let A, B and C be three sets such that:

SetA={2,4,6,8,10,12},setB=43,6,9, 12, 15} and set C = {1, 4, 7, 10, 13, 16}.

Find:

()AuB

(i)ANB

(ii)) BN A

(vyBUA

(vyBuC

(vi) A-B

(vi) A-(BUC)
(viii) A-(BNC)

(ix) IsSAuB=BUA?
(x) s BNC=BUC?

2. Complete each of the following:

(i)

(ii)

(iii)
(iv)
(V)
(vi)

Associativity of set union and intersection:

Au(BuC) = An(Bn(C)=
Commutativity: AUB = AnB =
Distributivity: Au(BnC)=[(AuB)n(Au0), An(BucC) =
De Morgan Laws: (AuB) = (AnB) =
Complementation: AUA = ANnA=

Double complement:



3. True or False? Give proof or counterexample.
(3 AUBCANB
b)) AuBNCO)S(AUB)N(AUC)
() AUBNC)2(AUB)N(AUD)
(d A-(BNC)=(A-B)U(A-C)
() A-B=B-4
() (AUB)NC2(AUB)N(AUC)

4. [Halmos, Naive Set Theory] A necessary and sufficient conditionthe (AN B)UC = AN (BUC) is that C € A.
Observe that the condition has nothing to do with the set B. Explain.

5. [Halmos, Naive Set Theory]
(@ ProvethatZ2(E)yN~2(F)=~2(ENF)
(b) Provethat #(E) u~P(F)c2(EUF)

Foods

FOOD EATEN
AT NIGHT

FOOD EATEN IN
THE MORNING

FOOD EATEN
MIDDAY




