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Answer FOUR questions. Your proofs must be clear and logical. Credit is not awarded for

proofs written using invalid or incomplete statements.

(a) Let 4= { @,{@}} . Which of the following statements are true?
() A= (i) Bed (i) {T}ed (v) {T}c4.
(b) (i) LetX = { 0, {1}, { O,{l} }} . Write down the power set (X ) of X .
(i) Foreach ke N, let 4, =| 0, 2—1} and B, = —l, i)
k k' k
Find U; 4, and ﬂ; B, .

(b) The symmetric difference of the sets 4 and B is the set AAB = (A \ B) U(B \ A).

Prove the following:

(i) AA(BAC)=(4AB)AC (i) AN(BAC) = (AN B)A(ANC).

(a) Define the Cartesian product of two non empty sets S and 7.

(_ij Let X ={0,1}. List the elements of X>.

(ii) For any sets 4, B and C, prove that Ax(BNC)=(AxB)N(4xC).

(b) Define an equivalence relation.

(i) Let X =R\{0}. Define the relation R, on X by x,Rx, if ﬁe@ for each
X
x,%, € X .Is R an equivalence relation on X ? Justify your answer.

(ii) Let .S be the Cartesian coordinate plane RxR and a relation Ron S defined by
(a,b)R(c,d)ifand only if a+d =b+c.

Verify that R is an equivalence relation on S and describe the equivalence class R , ,, .
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(a) Let x,y,z € R. Using the axioms of the real number system, prove that
@) If x+y=y+zthenx =g;
() -D-x=-x

§+x for xe R\{2}. Show that fis one - to - one.
—X

Is £:R\{2} >R onto? Justify your answer.

(b) (i) Define FiR\{2} >R by f(x)=

2
X

1+x2°

(ii) Consider the fuhcfcion g:R—> Rgiven by g(x)= Find the range of g.

(a) Prove that there does not exists a rational number rsuch that r> =3.

_ -
Hence, show that V2+34 is an irrational number.

[T 1 N
(b) IsV2° +3* an algebraic number? Justify your answer.

(c) Solve the inequélity L + 2 > - 3 - in the domain R\ {—1,—2, —3} .
x+1 x+3 x+2

(a) Let A be a non-empty subset of R that is bounded above and let
24+3={2a+3:ae4}.
Prove that sup(24+3)=2sup4+3.

(b) Find the supremum and the infimum of each of the following sets.
@S, ={x:xeZ, |x-1/<3) (i) S, ={r:reQ|r>1and r* <2}

(ii)S2={2+—(:9i|neN} (iv) S, ={x:xeR|x* <3}.
" |

(2) Use the definition to prove each of the following:

w . 3+24nm+1
1) lim————-=
noe \n+1

(i) The sequence (3 + 2(—1)") is divergent.

2.

_(b) Show that the series Z—————l——— converges and find its sum.

o n(r+1)(n+2)




