EXER CIS ES

2.1 Eaplamwhv.?{ f1,...,.;, B o
22, Is {1, 2} € {{1,2, 3}, {1 .3;,1 2} ?‘jusufy \our answer
2.3. Try to devise a set W'hzch 1s a member of itself.

2.4, Give an example of sets. 4 B, and C' such that A C B B C C' and '
Agc. _ o _
2.5, Descrlbc in prosc each of the f@llowmg sets. -
(a) {x € Z|x is divisible by 2 and x is dlws:ble by 3‘ .
(b) {xxCAandeB"“ |
(¢) ¥xEC Adorx € B, - ' ' ' -
(d) fx € Z“"]x - fx < Z] for somc mteger y X = 2yj and x C {x E ZI fﬁr
some integer y, x = S_y ' B .
(e) {x*|xis a prime)}. o
(OB {a/6€gla+b== 1 anda éCQ;
(g) (x, ») € R? %2 +y=1}.
(h) r(-%}’) C Ry = 2 and_} = .J.x_,

~ 2.6. Prove thatif a, b, ¢, and d are any objects, not necessarxly dxstmct from ST

one anmher then' {{a .}, {a Y = t‘} {f: 1ﬂ' both a = ¢ and b = d.



EXERCISES

5.1. Prove each of the followm using any properties of numbers that ma:
be. needed ' ' o '
(a) {x € Z| for-an integer y x = 6yr = {x € Z!for integers u and v, x = 2
 and x = 3}, . | |
© (b) {x' € Rifora real number y, x = y*} = {x € Rl|x = 0}.

(¢) {x € Z| for an integer y, x = 6y} & {x € Z| for an integer y, x = 2y}
3.2. Prove each of the following for sets 4, B, and C.
() f4C Band BEC, then 4 & C. )

MW IfAC Band BC C, then A C C.

() f4C Band BC C, then A CC.

(d) If41C Band B C C, then 4 C C.
3.3. Give an example of sets 4, B, C, D, and E which satisfy the followin¢

 conditions simultaneously: 4 C B, B € C,CC D,and D C E.
3.4. Which of the following are true for all sets 4, B and C"

(a) IfA&Z Band B& C, then 4 & C.
(b) If 4 # B and B # C, then 4 # (.

(c) If4 € Band BEZ C, then A & C.

(d) If 4 C Band B € C, then C & A.

(e) If 4 € Band B € C, thenAQC

3.5. Show that foreveryset 4, A S Fif 4 = .
3.6. Let A, A, , A be n sets. Show that

LSS - CAC 4 iff A= Ao = +++ = 4,

3.7. Give sev eral eﬂcamples of a set X such that each element of X is a subse

- of X.

3.8. LlSt the members of (9(4) if A 1,2}, {3}, 1.
- 3.9. For each posttive integer n, gme an example of a set 4, of n element
such that for €ach pair of elements of 4,, one member is an element of the other



hsets of U. Show that In each of (a), (b), and (c)

4.6. Suppose 4 and B are su
below, if any on€ of the relations stated holds, then each of the others holds.

(a) A_C_B,H;E,AUB=B,A0'B=A.

(b) ANB=O,ACB BCSA4
() AUB=U 1 C B, BC A
. - .1 . A Dﬂﬁr:lp



' 6.2. Write the members of {1,2} X {2, 3, 4‘ What are the domain and
range of this relation? What is its graph? |
6.3. State the domain and the range of each of the following relations, and
then draw its graph.
(@) () CRXR|x24+42=1;.
(b) {(x,» CR X R|x*=y%7.
(© {on ERXR|+2) =1
(d) {, "E RXR|x*4+y2<1and x> 0.
() «x, }’§'€RXR|y>Oandy<xandr+v< 1.
- 6.4. Write the relation in Exercise 6.3(c) as the union of {our relations and
that in Exercise 6.3(e) as the intersection of three relations.
~ 6.5. The formation of the cartesian product of two sets is a bman operation
for sets. Show by examples that this operation is neither commutative nor
associative.



7.6. Give an example of these relations. _
(a) A relation which is reflexive and symmetric but not transitive in some set.
(b) A relation which is reflexive and transitive but not symmetric in some sct..
(¢) A relation which is symmetric and transitive but not reflexive in some set.

e I .




.4 Lsmcr onlu map p lngs Of the form f Z+ — 1, glwc an e*{ample of a
function which .
(a) is one-to-one but not onto;

~ (b) is onto but not one-to-one.
85 Letd = {1,2, - , 1), Prove that if a mapf A — A is onto, then it is

one-to-one, and thatifamapg: 4 —> 4 is one-to-one, then it is onto.





