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Part A (Short Answer Questions)

- ; _ Answer all questions.
" Each question has 1 weightage.

. Construct a compact set of real numbers whose limit points form a countable set.
2. Define perfect set. Give an example of a perfect set which is not bounded.
Prove that the set of all interior points of a set E is open.

Prove that a uniformly continuous function of a uniformly continuous functions is ﬁniformly
continuous. :

- Is inverse of a bijective continuous function continuous ? J ustlfy your answer.

Identify the type of discontinuity of the following function :
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P sm; (x#0)
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atx'=0;

State Taylors theorem.

E 1't smx
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Is mean value theorem real valued functions valid for vector valued functions ? Justify your
answer.

Letf bea bounded real valued function defined on [a, b] and £l be Riemann integrable on [a, b].
~ Is fRiemann integrable ? Justify your answer.

Let f be a bounded function and a be a monotonic i Increasing function on [a, b]. If the partition P’
is a refinement of the partltlon P of [a, b], then prove that U (P, f,a)<U (BF ).
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Let y be defined on [0, 2r] by y (1) = ¢i2t Prove that v is rectifiable.
Define uniform convergence.
Prove that every function in an equicontinuous family of functions is continuous.
(14 x 1 = 14 weighta
Part B ;

Answer any seven from the following ten questions.
Each question has weightage 2.

Prove that finite intersection of open sets is open. Is it true in the case of arbitrary intersectit
Justify your answer.

Prove that infinite subset of a countable set is countable.

For x,y eR!, let d (x, y) =max {|].|5}. Prove that d is a metric. Which subsets of the resul
metric space are open ?
Let f be a continuous mapping of a metric space X into a metric space Y and let E be a di

subset of X. Prove that f (E) is a dense subset of f(X).

Let f be a real valued uniformly continuous function on the bounded set E in ]Rl. Prove tha
bounded on E. ;

Letf bea real valued differential function on (a, b). If f'(x)=0 for all x € (a,b), then prove

' . fis a constant.
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Let f be a bounded function and o be a monotonic increasing ﬁmction on [a, bl. Prove that :
Riemann-Steiltjes integrable with respect to a on [a, b], then |f] is Riemann-Steiltjes integ
with respect to a on [a, b] and = : ;

\j:qda‘sflﬂda.

Let f be Riemann integrable on [a, b] and let F be a differentiable function on [a, b] such

F' = f. Prove that j: £ (x) dx =F () - F (a).

Let {f,} be a sequence of functions defined on E such that | = (x)| <M, foralln=1,2, ..

xeE. Prove that Z fn converges uniformly on E if ZMn converges.
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