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Part A
Answer any ten guestions.

Each question carries 2 marks.

1. Prove that the set of all integers Z is denumerable.

2. Prove that there doesnot exist any smallest positive real number.
3. Findallz € Rsuchthat|z — 1| > |z +1].

4. Is any intervals are finite set? Justify.

5. Define sequence of real numbers. What is Fibonacci sequence.

6. Showthatlim(L — —15) =0.

7. IfX=(x,) is a convergent sequence of real numbers such that x, > 0 for every n, then
prove that x = lim(x,) = 0.

8. LetX=(2,4,6.,2n.)andY=(1,2,%,...,4,...). FindX+Yand X.Y.

9. LetX = (x,) be a bounded sequence of real numbers and let every convergent
subsequence of X converge to x. Prove that sequence X also converges to x.
10. If a series in IR is absolutely convergent, then it is convergent.

{_1)n+1
{(n?+1)

15

Test the convergence of ) .7

12. Showthatlima® = ¢ foranyc € Z.

T=e

(10x2=20)
Part B
Answer any six questions.

Each guestion carries 5 marks.
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13. Prove that If A, B are bounded sets then Sup (A + B) = Sup A + Sup B where
A4+B={a+b:ac Abe B}.

14. Provethatz € [0, 11 then the binary representation of x forms a sequnce consisting
only0,1.

15. What is Euler number. Prove that Euler number lies between 2 and 3.
16. State and prove Cauchy Convergence Criterion.

17. Let(x,) and (y,) be two sequences of real numbers and suppose that x, < y, for all n.

Prove that
(z) if lim x,, = +00 then lim y, = +co.
(b) if lim y, = -00 then lim x, = -00.

18. State and prove the root test for the absolute convergence of a series in R.

19. I (a:n) is a monotone convergent sequence and 2y, is convergent, then establish the
convergence of L&, Yy,

: 1
20. Check whether the one-sided limits of the function g{(z) = e= atz = 0 exist or not.

21. Give an example of a function that has a right-hand limit but not a left-hand limit at a point.
(6x5=30)

Part C

Answer any two guestions.

Each guestion carries 15 marks.

22. Prove that there exist a real number  such that 22 = 2 .

23. (a) State and prove Monotone Convergence Theorem.
2y,,+3
4

(b) Let Y = (y,,) be the sequence defined as y; = 1 and y, .44 = ,n > 1. Prove that

i e
limY= 5 -

24. (a) State and prove the Limit Comparison Test for the convergence of series.
(b) Discuss the convergence of '

20 1
i El n2—n+l
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25. @ LetACZ f:A— Zandletc € Z beacluster pointof A. Ifa < f(z) < bfor
allz € Ax # ¢, andif }:112 f exists, Then prove that g < };1];& f5 b
(b) Check whether the following limits exist or not. Give explanations.
(1) lim sinz  (2) lim(22=1)
z—0 z—0

S (2x15=30)
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