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B. Sc. DEGREE(C.B.C.S.S)EXAMINATION, OCTOBER 2016
SEMESTERV - MATHEMATICS
MATSMA - MATHEMATICAL ANALYSIS

Time: ThreeHours Maximum Marks: 80
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PART A
Short apswer questions
Answer all questions. Each question carries 1 mark.

—13rt
Find the supremum of the set [I + LJ:—} N E N].

State Order Completeness Property of H.
Give an example of an open set which is not an interval.
Find the derived set of {1+~ : n € N},
Show by an example thet the union of arbitrary family of closed sets may not be closed.
Define limit inferior of the sequence {«,, }.
State Cauchy’s second theorem
Show by an example that every bounded sequence need not be convergent.
If z, =(3,1) and 2, = (1,2) locate z, — z, vectorially.
Write %in the form at+ib.
(10x 1 = 10)
PART B
Answer any eight questions. Each question carries 2 marks.

If x and y are real numbers with X< y then show that there exists an irrational number z
suchthat x <z <y.

If M and N are neighbourhoods of x, then show that M n N is also a neighbourhood of
X.

If § = T are subsets of real numbersthenshow that § = T'.

Shiow that the closure of a set Sisclosed.

Define perfect set. Give an example.

Show that li 2 8
ow M0 3nZ+7n 3

1 11 1
ShOW that 1imyy e, = |1 + 27 + 35 + -+ 1| = 1.
Show by Cauchy’s general principle of convergence that the sequence{s,, }, where
=1 +£ +£ + -+ i cannot converge.
Show that a set isc.osed if and only if its complement 15 open.
Write 1-i+/3in the exponential form.
m

Find the value of z satisfying the condition arg% =

1 (P.T.O)
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Find the smallest positive integer n such that (%) =1.

PART C

Answer any six questions. Each question carries4 marks.

State and prove Archimedean property.
Show that every open set is the union of open intervals.
Show that union of arbitrary family of open setsis open.

Showthat (SUT) =S5 UT.

Show that the set of real numbersin [0,1] is uncountable.
State and prove Cauchy’s first theorem.

Show that lim,,_,,, %1 =1.

l —_—

Show that 1imy, .., 7=— +

Vni+2

Provethat v2 |z| > |Re z| + |Im z|.
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PART D

Answer any two questions. Each question carries 15 marks.

Prove that set of all rational numbersis not order compl ete.
(@) Derived set of abounded set is bounded.

(b) Show that every bounded infinite set has the smallest and the greatest limit points.
(a)State and prove nested interval property of real numbers.

(b)Show that the sequence ﬁ +

1

n+d

44 HT1H~ vn €N, is convergent.

(8x 2 =16)

(6 x 4 = 24)

State and prove Bolzano Weierstrass theorem for sequerices. |s the converse true?

Justify.

(2 x 15 = 30)



