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3rd Semester Examination

MATHEMATICS (General)

Paper : DSC lCnC/3C:f

(Real Analysis)
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Full Marks : 60 Time : Three Hours

The /igures tn the margtn indtcate full marks.
Candidates are required to give their answers

in their own wor* as far as practicable.

Gmup - A

Ansryer any ten of the following questions :
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l. hove that the set I =
open nor closed.

4. Show that the series

convergent.

2. If *,=l-rin*, show that the sequence {x,}
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converges.

3. Find the least upper bound of the set {ry'"'N}
is conditionally
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5. Give an example of the open cover of the set (0, l]

which does not have a finite sub cover.

6. Examine the convergence of the series

::,(1ffi-'1
7. Test the convergence of ttre given sequence of functions

{; (,)}, where {, (4} = *,0 < x < k.

8. Find the supremurn and infimunl if exisg of

{3n+2,r. ru}.l2n+l J

9. lf lu,2 and !v,2 are both convergent series, prove

that the series lu,v, is also convelgent.

10. Prove that wery infinite subset has a countable subset

ll. Show that the series lggp is uniformly convergent

for all values of x and p > l.

12. Show that the sequence
uriforrnly mnvergent on [0,1].

13. Prove that the set NxN is countable.

14. Prove that a monotonic sequence is never oscillatory.

rae-n2 VneNis not

15. Show ttrat rm[d)* = u.,*\n! )



Group - B

Answer any/ozr of the following questions :

l. Show that the series I:,

5x4:20

x ls(zr+l){(z-l)x+l)
uniformly convergent on [6, l] for each 0 < 6 < I but it
is only point wise convergent on [0, lJ.

2. State and prove Cauchy,s General principle of
convergence.

3. Define closed set. Prove that a set is closed iff its
complement is open.

4. Examine the conveqgence of the series

o(a,D > 0).

5. Prove that if a series f a, is convergent, then

li*r, = 0. Is the converse true? Justify with an
example.

6. Determine the interval of convergence of the power

series ZL#fr-r)'
Group - C

Answer any two of thefollowing questions :

l0x2:20

l. (a) Show that every non-empty subset 
^S 

of R which
has an upper bound has the supremum. 

p.T.O.

t+a . fi+al(z+a)

-7...

t+b ' (r+a)(z+a)
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(b) Find the Stpremum and infimum (if any) of tre set,

X c R; where * =l*,r. lr) .

(c) Find the derived set of the set

t
p ;mrnrp e N 4+4+2

2. (a) Define Dominated series. Show that the series

;- sin.zr is dominated.. Ln=o 
n2

O) Prove that a Dominated series (on an interval I) is
uniformly convergent on L 5+5

3. (a) Prove that the Set ,S = {, ,, . Q* and 0 < x2 < 3}

do not have any L.U.B in e.

4. (a) Show that if f,(*)=#, then lf,l
converg€s non-uniformly on [0.1].

(b) Prove that if the power series Zo,t'is such that

an*ovneN and mlfl=-fi- tnen Iq," i,
convergent for I x l< R and divergent for I rl > R.

5+5

(b) Prove that the series tl converges if p > I
and diverges if psl. 

u nn 
5+5


