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End-Autumn Semester Examination 2O18
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Instructions: Answer all the questions. The number inside square braclcet at
the right of each question indicates the marks for that question. The notations
have their usual meanings. All intermediate steps must be shonrn in order to
get full credit.
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Verify whether the following sequences {rr,} are convergent. If yes, find the value of
limrr-- crr.

(a) ,n - I93l *5"re [r] is the highest integer contained in a, c.l\oac < s4. tgl

(b) crr+r : ffi6, or:1. t5l

(c) Find all the cluster points of the sequence {sin (ff)}. l2l

(a) State and prove Cauchy's second theorem for finding limit of a sequence. Hence
or otherwise, evaluate limrr*- srr, where ,n: (':). t6l

(u) D[';ffi6y:? t4]

Answer the following questions.

1.

2.

3.

(")

(b)

(c)

Findlimr-r.@
Find lim"--y, F+
If possible, give two functions / and g, and an a € IR such that neither limr-o /(c)
nor lim"-;og(z) ocists but limc-+o ffi orists. t2l

(d) Find the point of discontinuities, if any of the function / defined by t2t

t1l

t1l
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4.

(e) Give exa,rnple of a function which is continuous exactly at two points. [1]

(f) Let DgR.Suppose F:D + [0,1] isafunctionwhichisnondecreaingand (at

least) right continuous at every n € D. Prove that F cannot have uncountable

number of discontinuities. t3l

Answer the following questions.

(a) Let D c IR. Suppose f : D -+ IR and g: D -+ IR be uniformly continuous on D.
Is /+g uniformly continuous on D? What can you say about uniform continuity

of the function /.9? [2+2:41

(b) Let,5 and ? be two r"t.]6unou ST: {ab: a€,5,6 eT..Verify whether
4

inf(S") : inf(S) x inf("). Can we say that sup(S") : sup(S) xsup(?)?[2+2:41

(c) Let O : 
{*++, 

n :2,3,4,. ..} , tot. Find the derived set of .4. l2l

Answer each of the following with proper justification. 
[101

(a) What is the set of boundary points of Q?

(b) Mention a point which lies in the intersection of the set of exterior points and

the set of boundary points of Q.

(c) If we have two sets having same bounda^ry points then are the two sets always

same?

(d) Consider the function / , Q
continuous at the point 2?

-+ IR be defined as /(c) : L for all c € Q. Is /
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