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REAL ANALYSIS
SECTION-A (10 X 1 =10 MARKS)
ANSWER THE FOLLOWING QUESTIONS.
MULTIPLE CHOICE QUESTIONS. (K1)
1. is rational.
@) e (b) = © v (d) §

2. Two functions F and G are equal iff
(a) Fand G have the same domain
(b) F (x) = G(x) for every xin domain of F
(c) Fand G have the different domain
(d) both a & b

3. If aisopenand B is closed then

(@ A-B isclosed (b) B- Aaisopen  (c) A-Bisopen (d) B - A isnot defined
4, is called discrete metric space.

@dxy)=lx-y| (B)dxy)=0ifx=y () d(x,y)=1if x=y (d) b&c
5. _____isnotcomplete.

(a) every Euclidean space R*  (b) R® (c) the subspace T = (0,11 0f R" (d)r"
ANSWER THE FOLLOWING IN ONE (OR) TWO SENTENCES. (K2)

6. Write approximation property.

7. Define composite functions.

8. Definition of closed set.

9. What is called accumulation point.
10. What is called decreasing sequence .

SECTION-B (5 X3 =15 MARKS)
ANSWER EITHER (a) OR (b) IN EACH OF THE FOLLOWING QUESTIONS. (K3)

11. a)  State and prove the additive property of the supremum.
(OR)
b) State and prove comparison property.

12. a)  State and prove triangular inequality.
(OR)
b) Prove that every subset of a countable set is countable.

13. a) Prove that the set S of intervals with rational end points is a countable set.
(OR)
b) Prove that the set @ of all rational numbers is a countable set .
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14. a) Provethataset s in rR"is closed iff it contains all its adherent points.
(OR)
b)  State and prove Lindelof covering theorem.

15.a) Prove that in any metric space (s,d) assume X — P and let T = {x,, X, o ..} bethe

range of {x_}. Then prove that

(1) Tisbounded
(ii) P is an adherent point of T.
(OR)
b) Prove that in any metric space (s,d) , every compact sub set T is complete.

SECTION-C (5 X 5 = 25 MARKS)

ANSWER EITHER (a) OR (b) IN EACH OF THE FOLLOWING QUESTIONS.
(K4 (Or) K5)

16.a) (i) Assume x > othen for every integer n > 1 there is a finite decimal r, = a a,a,.... a, such
1
10

that r < x<r +

n

(OR)
b)  State and prove unique factorization theorem.

17.a) State and prove Cauchy-Schwartz inequality.
(OR)
b) Prove that the set of all real numbers is uncountable.
18.a) Prove that if F is a countable collection of countable sets, then the union of all sets in F is

also a countable set.
(OR)
b) State and prove representation theorem for open sets on the real line

19.a) Let fand g be complex-valued functions defined on a sub set A of a metric space (s,d) .

Let p be an accumulation point of A and assume that 1im f(x)=a,lim _  g(x)=b

Then prove that (i) lim _ [f(x)+g(x)] =a+bh
(i) im [ f(x)g(x)] =a.b
(iii) fim , [f(x)/g(x)] =alb if b=0
(OR)
b)  State and prove Heine-Borel theorem.

20.a) Letfand g be complex-valued functions defined on a sub set A of a metric space (s,d).

Let p be an accumulation point of A and assume that lim f(x)=a,lm _  g(x)=b

Then prove that (i) tim _ [f(x)+g(x)] =a+b
(i) im [f(x)g(x)]=ab
[f(x)/g(x)]=alb if b=0
(OR)
b) In Euclidean space R“ prove that every Cauchy sequence is convergent.

(i ) lim

X p
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