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MATHEMATICS 
Core Course 

MM 1541: Real Analysis - I 

(2013 Admn.) 
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SECTION-I 

All the first 10 questions are compulsory. They carry 1 mark each. 

1. lfa.b =0; a, be R, prove that either a =0 or b = 0. 

2. State Bernoulli's inequality. 

3. State triangle inequality of real 
numbers. 

4 Define 
convergence 

of a sequence 
of real 

numbers. 

. Give a 
bounded 

sequence 
that is not a Cauchy 

sequence. 

0. State 
Monotone 

subsequence 

theorem. 

.Definea contractive sequence. 

o.State the 
Cauchy 

criterion 
for the 

convergence of a 
series. 

8 

10. Define left hand 
limit of a 

function. 

.Find the 
cluster 

points 
of the set A = (0, 2). 

P.T.O. 
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SECTION-I 

Answer any 8 questions among the questions 11 to 22. These questions carry 

2 marks each. 

11. Determine the set A of all real numbers x such that x +x>2. 

12. If a e R is such that 0 <a <e for every E> 0, then a =0. 

13. Prove that if c>0, then Jal<c if and only if - CgasC, a, b, ce R. 

14. Let a e R. fx belongs to the neighbourhood V,(x) for every E> 0, then x = a. 

15. If X = (x,) is a convergent sequence of real numbers and if Xn20 for all neN, 

then prove that x = lim (x)20. 
16. Prove that the sequence ((-1)") is not convergent. 

17. Give an example of two divergent sequences X and Y such that their product X. Y 

convergeS. 

18. Prove thatis a Cauchy sequence. 

19. Prove that every convergent sequence of real numbers is a Cauchy sequence. 

20. If the series X converges, prove that lim x = 0. 

1 
21. Prove that the series 2n=1 n2Converges. 

22. Prove that lim0does not exist. 

SECTION-II 

Answer any 6 questions among the questions 23 to 31. These questions carry 

4 marks each. 

23. State Algebraic properties of real numbers. 

24. If x and y are real numbers with x < y, prove that there is a rational number r 

such that x < r<y. 

25. If ,= (a, b,}: neN is a nested sequence of closed bounded intervals, prove 

that there exists a real number such that �e, for all neN. 
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Prove that the sequence (n) is divergent. 
27. 

Let X (x, Let X = (x) be a sequence of real numbers that converges to x and suppose 

X20. Prove that the sequence (x of positive square roots converges and 

lim(,)-. 

aState and prove Bolzano-Weierstrass Theorem. 
99, Let (Xn) and (Yn De sequences of real numbers such that x, yn Vn e N. Prove 

that if lim(X,) = +o, then lim(y) = +oo. 

30. Let f: A>R bea function and c a cluster point of A. Prove that f can have only 

one limit at c. 

31. Show that lim0 Sin does not exist. 
X 

SECTION-IV 

Answer any 2 questions among the questions 32 to 35. These questions carry 

15 marks each. 

32. Prove the following 
a) If xeR, then there exists n,, EN Such that x < n 

b) If S=:neN}, then inf S = 0. 

C) Ift> 0, there exists n e N such that 0 < <t. 

3. a) State and prove squeeze theorem for sequences. 

b) State and prove Monotone Convergence Theorem. 

1 

4. a) Let p> 0. Prove that the series Zn=1,p Converges if and only if p> 1. 

D) State and prove 
Raabe's Test. 

.a) Prove that a number ceR ISa cluster point of a subset A of R if and only if 

there exists a sequence (a,) inA SUch that lim(a,n=c and a, c VneN. 

b) State and prove the sequential criterion for limits of a function. 
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