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- SECTION I

1. (a) Define any two of the following illustrating each by means of an example:
(i) Supremum of a set
(i) Limit point of a set
(ii1) Closed set. (6)

(b) Prove that the union of an arbitrary family of open sets is an open set. What can you say
about the intersection of an arbitrary family of open sets? Justify the answer with example.  (6)

(c) Show that the function f(x) defined on [0, 1], as follows:

1 1
x+5; 0<x<5 J
f@)=3 11 |
Ix——; —<x<l1 ' '
22

F0)=2; f[%)% and f()=1

is discontinuous at x =0, %, and 1. Also mention the type of discontinuity at each point. 6)

2. (a) State Bolzano Weirstrass theorem. Justify with the help of example that no condition can be
relaxed in the theorem. : ’ 6.5)

(b) If a function £ is continuous on a closed and bounded interval [a, b], then it attains its

bounds in [a, 5]. ' - 6.5)

(c) Show that f(x)= 1 is not uniformly continuous on 0, 1] whereas it is uniformly
x

continuous on [a, «o[ , where a> 0. (6.5

SECTION II

3. (a) State Cauchy’s first theorem on limits and show that

'lim[ L1 }1. o (65
n>ol Jn? 41 Jrt+2 n+n




(b)
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. (i) Define an absolutely convergent series. Prove that the series 2

If (a,),(b,)and (c,) be three sequences such that a,<b,<c, V neN and
lim a, =/ =1lim c,, then show that lim &, =/. (6.5)
’—/ . .
Define monotonic sequence and show that the sequence (an) defined by
a=5 a,, =,/5+a,,, n>1
converges to the positive root of the equation x* —x~5=0. ‘ (6.5)
State Cauchy’s convergence criterion for series. Hence examine the convergence of the
Series 1+ + L4 S . | | N - (6)
3 57
Test for conifergence any two of the fbllowing series: : _ (6)
G) Z[‘/"f +2-\n* +1] |
n=l1 '

(i) lx+zx2+§x3+ix4+ ..... , x>0
2 3 4 5

+ 1 + ! + L +
43 53 63 173

(i) Define sequence of partial sums of a series and find sequence of ‘partial sums of the
1 1 11 ‘ S T S o

ries —+—+—<+—F+...... ‘ 2
se:es2 wtyty 2)
cos(nx)
. n=l - n2 o
convergent.. ‘ ‘ : 4)

is-absolutely

' SECTION III

5. (a) Discuss the Riemann integrability of f defined as follows over [0, 1], clearly stating the

results used: | (4+2)
. f(x)=l, —1.—~<xsl, neN
® n n+l n

f(0)=0

()  f(x)=2x+3x* for 0<x<1




(b) Examine the convergence of any two of the following improper integrals: : (3+3)
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(c) Define Radius of convergence of a power series. Prove that a power series, having R as
-radius of convergence, converges absolutely and uniformly in -[-r, r], O<r<R. 6)

6. (a) ‘Find Fourier series of function f defined as:

f(x)=-1, -m<x<0; 65)
f(x)=1, 0<x<m. )
" (b) Examine the unifotm convergence of the sequence <ﬁ%§x_z> on [0, 1] o (6.5)

7,

2 _ _
(c) Prove that B(m, n)=2 j sin®"" @ cos® 0.d6, m,n>0.- Also state the relation between
0 . ) : .

Beta and Gamma function and prove that F(—;—) =r. (6.5)




