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MATHEMATICS — HONOURS
Paper : CC-3
(Real Analysis)
Full Marks : 65

The ﬂgw'es in the margm indicate ﬁ.l” marks.

o?png multiple choice questions. For each question 1 mark for choosing correct
) ust:t' cauon. 2x10

w1
";_:neN}. Let S={x—-y:x € A, y € B}. Then InfS is

(i) 4
(iv) 6.

o0
2] [2-—,3+l]. Then SN (R-T) is
1 n+l n

(ii) closed

(iv) neither open nor closed.

(i) enumerable
(iv) empty.

(ii) converges to 0
- (iv) converges to 3.
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) (1) sin "
Mber of subsequential limits of 3 is
(i) 2
(iv) 5.

-'—Ji.,\/i,—-\/i,w/i,—\/g,...} and z, ——Zx,,VneN. Then {z,,}::l is

i=1 =

(if) monotonic

(i) (1, ®)

(iv) none of these.

(ii) always convergent
(iv) none of these.
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6.

10.

11.

(3) E\'(Zml.S'm.)-Ma!hrmmi('\-ll/('('-J/(B(‘SI
Unit - 1

Answer any four questions.

State Archimedean property of real numbers. Use it to show that between any two distinct real
numbers there are infinitely many rational numbers. 1+4

Prove or disprove the following statements :

(@) If S, T are non-empty bounded sets of real numbers and V= {xy:xe S, ye T}, then
Sup¥V = SupS x SupT.

(b) The set A={xeR:x+yeQ for some y ¢ R} is countable. 3+2

(a) Show that union of two enumerable sets of real numbers is enumerable.

(b) Prove or disprove : If S is a set of real numbers with its derived set consisting of exactly one point,
then S must be bounded. 3+2

(a) Prove or disprove : Every bounded infinite subset of R has an interior point.

(b) Let a and b be two irrationals such that a < b. Show that there is a rational number g such that
a<gq-<h. 2+3

(a) Define closed set. Give an example of a closed set which is non-empty and has no limit point in
R.

(b) Prove or disprove : R\ {x € R : sinx=0} is an open set. (1+1)+3

Prove that the derived set of any set in R is a closed set. Hence, show that {x € R: x%2 - 3x+2 <0}
is a closed set. 3+2

(a) Prove or disprove : The set 4 of all open intervals with irrational end points is an uncountable set.

(b) Prove or disprove : Let 4 and B be any two subsets of R. If inf(4) c inf(B), A9 B9 and A
then 4 c B.

e
3+

2

Unit - 2

Answer any four questions.

‘P is a limit point of a set S< R if and only if there exists a sequence of distinct elements of S
converging to ‘/’. Establish this result. 5

Show that every monotonically increasing sequence which is bounded above is convergent.

Use this result to show that {x,} is convergent where x = J13 and Xo = 13+x,, Vn22, 3+2

(a) Let {x,}, {y,} be convergent sequence of real numbers such that x, <y, VneN. Prove that

lim x, < lim y,
X—pL X~pH0
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1 1 1
ve that §—+ 5+t ——t converges to zero. 243
. n® (n+l) (2n)

n—w a,, n—»x

WdlSPWVG If {x,} and {y,} are sequences of real numbers such that {x, y,} is convergent,
both {x,} and {y, } are bounded. 342

N R n [+
t, if exists, of the sequence {x_'} where x € R. 3+2
iy G a1

y’s general pxinciple of convergence 5

e * Let _{a,,}ll be a bounded sequence of real numbers and A = Sup{a, :neN}.

»'(:l}‘l.? o @ ¢ 0
- subsequence {"n,, }k=l el {"n}":l such that kitma,,l =

or all n e N, show that {a,,}:;l is a Cauchy sequence. 3+2

Unit-3

~ Answer any one question.
L S L

3 0 (_1 n+l
Using it show that is convergent. 1+3+1
of n=1
i
J I3 3 =3
test. Use it to show that the series —+—+1+—+..+—+..is
B 3 32 34 3"
-1-+ . +— : +L+l+ is conv 2
73 T R ergent. (1+2)+




