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Note : Attempt Five questions in all, selecting one

question from each Unit. Q. No. § is

compulsory. All questions carry equal marks.

Unit |

1. (a) Define Riemann Sticltjes integral.
(b) Definc unit sicp function.
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“(¢)  Define Uniforf Converpence for sories
of functions.

(d) State Dirchlel's Test for  Uniform

convergencee ffﬂ' series of functions.

9:) What is pecessary condition for extreme

value for a function ?
(f) Define Implicit Funclion.
(2) Prove that [0, 1] is uncountable.
(h) Decfine Lebesgue measurable selt.

Unit 11

2. (@ If f, f,eR(a) on [a, b], then prove
that f,+ f,eR(a) and :

E(_f, + f,)da =j:j; du—i-j': frda
®) Let feR(a) an [a. b}, m< [<M,¢

be a continuous- function on [m, M] and

h(x)= @(f(x)) on [a, ). Then prove

that he R(a) on la, b)."
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Fﬁlhll..'e on |a, b

)
N

(3!_) Let £ be Ricmann inte
and let there exist o difle

I such that F'(x) =/ (x) on [a. b]. P'rove

that [ f(x)ax = F(b)-F(a).
(b) Suppose f is bounded™on {4, b|, f has

rentiable function

only finitely many points of di;sunnlinm‘[y
on [a, 5] and o is continuous at cvery
point at which f is discontinuous. Then

prove that f € R(w).

4. (a) Show that sequence given by {f),} where
f.(x)=tan"'nx, x20 is uniformly
convergent in any ingerval [a, 5], a > 0
and is not uniformly convergent bul
pointwise convergent in [0, b].

(b) Ifaseries Z;; 7. of continuous fungtions
is uniformly convergent to a function f on
[a, b], then prove that the sum function fis
also continuous ofi [a, b].
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5. (a) Consid® e series ZL( 5
n+x

Test

for unifo™m convergence and show it is

(b) “State - and prove Weierstrass
Approxibation Theorem.

Unit TV

6. (a) ILet/maps an open set E— R” into R™.
raove that 7 15 continuous differcntiable

if and only if partial derivative D,f,

exists® and are continuous on E for

I=si<m, 1= j<n.

(b) Prove that the function f(xy)= (] xynlzT

is not diffegentiable at point (0, 0) but
/. J, both exist at the origin and have
the value Z&n. H.encc deduce that these
two partial' derivatives are continuous
except at origin,
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7. (a)
(b)

State and prove [nverse function theorem.

Let f(x,y.z)=0 be 2 functional
relation where 2 ;s dependent variabje

such that z = z (y, y). Find the pania]
dz 9z 3’z 0’z Iz

den 1 N YTy o 3y & o T i
EI—IVHUV":S ax ay a:rj axay ayj n
terms of p, q, », s, L.

Unit v

If A< B, then prove that -
m* (A) < n*(B).

(b) Prove that Outermeasure js countably sub-
additive.
9. (a) Prove that the family M of all measurable
sets is a c-algebra.
(b) Construct a non-measurable set in [0, 1).
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