THE UNIVERSITY OF SYDNEY
MATH 1004
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Tutorial 2 Week 3

Use the notation of set theory to describe:

(i) The set of all odd integers between 2 and 10.
(ii) The set of all odd integers between 2 and 200.
(@i1) The set of all odd integers.

(iv) The set of integers divisible by 4.

For this exercise, do not use the dots notation (like ...).

Which of the following statements are true?

(i) {2,4} € {1,2,3,4,5,6}. (i) {2} € {1,2,3,4,5,6}.
(4d) 2 C {1,2,3,4,5,6}. () 2€{1,2,3,4,5,6}.
(v) {2} €{1,2,3,4,5,6}.

Give reasons for your answers.

Let A ={1, 2, 3, {2}, {2, 3}, 4}. Which of the following statements are true?

(1) {27 €A (1) {{2}tcA

(#ii) {2, {2}} C A. (iv) {2, {3}} C A.
(v) {2,3} €A (vi) {3, {2,3}} C A.
Write out the following sets, where A = {a, b, ¢, {a,d}}:

(i) AU{b,d,e}. (ii) AN{b,d,e}.
(7ii) A\ {a,b}. (i) A\ {c, d}.

(v)  A\{{a,d}}. (vi) A\{a,{a,d}}.

Then write down the sizes of each of the sets.

List the elements in each of the six sets P, Q, PUQ, PNQ, P\ Q and Q \ P,
where

P={x|x€Zand 4 <x <10},
Q:{y|y€Zand%GZandOnggSO}'

Let A =/{a, b, ¢, d}. Write down all the subsets of A. How many are there?

If A and B are subsets of a set X, prove that
X\(ANnB)=(X\A)U((X\B).
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Let A= {a, b, ¢,{b}}. Determine which of the following statements are true?
(1) {b} € A; (1i) {b} C A, (vit) {{b}} C A4; (iv) {a} € A.
Let A={2z|2¢€Z, -3<zx<2}and B={2?+1|z€Z, —3<x<2}

(i) Write down the elements of A and B.

(i) Find AUB, AnNBand A\ B. (iit) Find |AUB|, |AN B| and |A\ B].
Let A={zecN|1<2?<30}

and B = {x € Z | x = 2y for some y € Z and 2* < 50} .

(i) List the elements of A and B. (i) Find AUB, ANB, A\ B, B\ A.
(#i) Find |[AUB|, |[ANB|, |A\ B|, |B\ A|.

(i)  Write the following using set notation:

The set G is the set of all odd integers which are greater than 22 and are
not divisible by 5.

(i) With G as described in part (i), classify each of the following statements
as true or false, giving reasons.

() GCz  (b) ZCQG, (c) GNZ#D
(d) Z\G is the set of all even integers less than 22 which are divisible by 5.
Let A ={a, b, ¢}, B={a, {a}, {b, ¢}} and C = {{a, b}, b, c}.
(i) What are |A|, |B| and |C|?
(ii) Write down AUB, AUBUC, ANB, ANC and BN C.
(7i) Write down A\ B, B\ A, A\C,C\ A, B\ C and C'\ B.
(

iv) Which of the following statements are true? Give reasons!

(a) ACB (b) B=C

(c) {ated (d) {ateB

(e) {{a}}C B (f) AccC

(g) {a, b} CA (h) {a, b} CC
(i) {a,b}eC () {{ab}rccC

Let A, B and C be any three sets. Prove that
(AUB)\C=(A\C)Uu(B\C(O).

Prove that if A and B are subsets of X, then
X\(AUB)=(X\A4)N(X\ B).



