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Part A

Answer all guestions.
Each question carries 1 mark.

Give examples of sets which are :
(i) Bounded.
(ii) Bounded below but not above.

Define Supremum and infimum of a set .

3. Define interior point of a set S.
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Find the limit point of the set {;; ne N}ﬁ

Define limit inferior and superior.

State Cauchy’s First theorem on limits.

Give an example for Cauchy sequence.

Define deleted neighbourhood of a complex number z.
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34 B into a real number.

Reduce
Find the value/of [e"3|1

Part B

Answer any eight questions.

Each question carries 2 marks.

Show that |x~y|2||x|-|y| for all x, yeR.

Prove that r2 = 2 has no rational solution.
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If M and N are neighbourhoods of a point x, then show that M A N is also a neighbourhood of x.
Prove that the set R of real numbers is uncountable.
Show that every open interval is an open set,

Define convergence of a sequence and give two examples for convergent sequence.

If {a,},{b,} be two sequences such that lim @, = a and lim b, = b, then show that
lim (a, +b,)=a+b.
(Bn+1)(n-2)

Show that lim ———— =5,
10W at n—3m TI.(H. & 5}

Illustrate by an example that every bounded sequence may not be convergent.

n
Show that for any real number x, lim x—l =1,
.
Prove that inequality |2, +z|2 |21 || 2o .
Find all the values of (~8i)13.

(Bx2=16)
Part C

Answer any six questions.
Each question carries 4 marks.

State and prove Archimedean property of real numbers,
Prove the equivalence of Dedekind’s property and the order completeness property of R.
Give two examples fn_rr each of the following :
(i) Open sets.
(ii} Closed sets.
Prove that a set is closed if its compliment is open.

The union of two closed sets is a closed set,

(i) IfS and T are subsets of R, then show that (SAT) c8'AT.

(ii) Give an example to show that (SAT) and 8'AT’ are may not be equal.
Show that lim, , %n=1.

1.1 1
Show that the sequence {S,} where S, =1+ g "3t * o cannot converges.

Establish the results |ZEI = ]2’[2 Rﬂd'i’a’ = |Z|3 and hence prove that [2® + 322 - 22 + 1| =25if |z]|<2.

{Ex4:24}
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Part D

Answer any two questions.
Each question carries 15 marks,

(i) Show that the interior of a set is an open set, :

(ii) Show that the interior of a set S contains every open subset of S,

(i) Prove that every infinite bounded set has a limit point.

(i) Prove that the derived set of a set is closed.

(i) Prove that every bounded sequence has a limit point.

(ii) Prove that the set of the limit points of a bounded sequence has the greatest and least members,
(i) State and prove Sandwich theorem,

1 1 1
@+1? a2 mn“] SR,

(i) Show that the sequence {&:}, where b, =[

(2 x15=30)



