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MATHEMATICS

Paper : M| 3-T (Single Core Major)

[Real Analysisl

Full Marks : 60 Time : Tlue€ Hours

The figures in the margtn indicate fuil martrs.
Candidates are required to give their answers

in their own words as .far as practicoble.

Symbols have their rsual meanings.

Group - A

Answer any ten questions : 2xl0:20

l. Prove that there is no rational number whose square
is 2.

2. Define interior of a set. Find the interior of the set

S={re^R:1.r.3}.

3. Define "limit point,, of a set. Give an example of an
infinite set wtrich does not have any limit point.
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Determine the glb

, if they exist-

5. of the set

]
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6. Determine the upper limit p and lower limit I of the

t-,,"t.1)

\

(2 )

45-1'4'

7. Use root test to examine the convergence of the series

}.[?)'.[+I{ .

8. Examine vihether the series Z;=t# is convergent or

9. Define null sequence Give an erymple of null *"":

10. Defrne countability of a set' Show that the set Q of

rarional numben is countable'

11. hove that urion of an arbitrary collection of open sets

is an oPen set'



15. Find a subsequence of the sequence {.rl where -

14. Define boundd sequence. Give an example of bounded
sequence.

Group - B

Answer any four questions :

16. Prove that the intersection of finite nurnber of open sets
ls an open set. Show by an example that intersection
of an arbitary collection of open sets may not be open.

17. Prove that

senes.

lim

5x4:20

n2 +2
1-T-

1n- +n
=t.n--r@

18. Use Cauchy's criterion to prove that {xr} does not

converse, where *n=l.+.+*i* -*
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12. Find the sum of the series l|=,(-t),-, Tn*1,.' n(n +t)'
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19. Discuss the convergence of the following series :

(t\' (r.:)2 /r.r.s\2 ^lr) *lm) '*lz,+s) ,'* ..,x)0.

20. If a sequenc" {rr} of real numbers is monotone

increasing and bounded above, then prove that it
converges to its exact upper bound.

21. Let 27ru, ard II=rr, be two series with non-

negative terms and suppose that there exist an integer
N such that urlur, yn> N. Then prove that

(i) Z7*(, converges if \irv, converges, and

(ii) ILr% diverges ,f ZLp, diveqges.

Group - C

Answer any two questions: l0x2:20

22. (a) Define Cauchy sequence and give an example of
it. State and prove Cauchy,s general principle of
convergence ofa sequence ofreal numbers.

(b) Prove that the sequence {rr} a.n""a by xr = Ji,
xn+t= J2\, for n ) l, converges to 2. 5+5



23. (a) Prove that if a series ZT=ro, of real constants is

absolutely convergent then it converges.

(b) Prove that a monotone increasing sequence, if
bounded above, is convergent and it converges to

the least upper bound. 5+5

24. (a) What do you mean by conditional convergence

of a series? Show that the series

.111I ---l-----t- 2'3 4'
convergent.

O) If x and y are two real numbers such that x < y,

then show that there exists a rational number r
where x<r<y. 5+5

25.

(c) Prove that the series

conditionally
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(a) Prove that the series 1.+.+*...*{*"'lp 2p 3p np

is convergent if p> 1 anddivergent if p<1.

O) If Z7lz, be a series of positive terms, and

y^!= p, theil prove ttrrt liru- converges
n+a Un

if pct and fi=,z, diverges if p>1.
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