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74452
M. Sc. Mathematics 2nd Semester

‘Examination — May, 2016
REAL ANALYSIS - |l
‘Paper : MM-422

Time : Three Hours] - [ Maximum Marks : 80

Before answering the question, candidates should ensure that they

Tave been supplied the correct and complete question paper. No

complaint in this regard, will he entertained after examination.

Note: Attémpt any five questions in all, selecting one
' question from each Section. Question No. 9 is

compulsory from Section - V.
SECTION —I

1. (a) State and " prove Riemann's  theorem  ©Of
reacrangervent of texms ofaseres. 8
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() Show that the

2 .(a)

(b)

where

sequence {fn} :

nx . : ;

f(x) = ——5— is not uniformly convergent on
1+n%x

any interval containing zero. - 8

. : o0 , X
If a series ) fn converges uniformly to a

n=1

function fin [4,b] and x, is a point in [a,b] such

that Ili"l:lxo fy (X)=a,,(n=12,...). Then prove

that : _ ' _ 8

X
@) Y a, converges
n=1

(i) x‘{;“xo &)=Y

Let ‘% f,; >be a sequéncé of differentiable
functions on [a, b] such that it converges at least
at one point xgelo, i}, If the sequence of
differentiales < fiy > converges uniformly to G on

[4,b], then prove that the given sequence < f, >
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(b)

A (@)

74450-2, B50-P-7 )19 ) {16}

converges unifomﬂy m  |a,b) _' fo_ f and.
£ =Glx). Ty T B

SECTION ~1I

Let _Eianx” be a power series such that

lim | a,, |U"-:-l. Then show that power series is
R ;

convergent with radius of convergence R, Further

if $a,x", power series converges for x=xg, then

prove that it is absolutely convérgent for x=x

“when |x1}<| xp]- E - 8

Give an example to show that the partial
derivative meed not always be differential
coefficient. 8

Consider the function f :R% R definedby: 8
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5. (a)

()

JUC SR

if
fan={"x"y G
€. if y=y

Show that this function has second order partial -

derivative at-a point without being continuous at

that point.

State and prove Schwartz's Theorem. g

SECTION — il

Let W be a function of two variables x and y, then

a2 a2
_ _ o :
transform the -expression ?% + -—-—Z,f by the
: ox~ oy _
formula of polar transformation
X=UCOSD,Yy=usinw. 8

Examine the function x° +y —Saxyfor maxima

and minima. _ _ 8

6. (a) If the Vanables X, v, b satlsfy the equahon
dx) ¢ () o(z)= & g é(a)=k >O. Show that the
744522 650-(P-7)(Q-9) (16) - (&) |
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7. (a]

fun;:tion_ j(x)+ fiy)+ f(z) has a rnaxirﬁurn value

when x= y=z=a  provided that
") ¢'la)
8
f(”)[q,'(a) b } > f () |
PrOVé that the functions :  ° o 8

fi=sx+y+z+t, f2=x2+y2+z2+t2,

f3:x3+y3423+t3

f4 = Jéyz +xyt+xzt+yzt are dependent. Also

establish the relation between the four functions.

SECTION -1V

Let f be a bounded and measurable function on

[ﬁ,b] and F(x)= Jf(t) di+F(a) . Then prove that

F'(x)=fx)a ein[eb]. : 8

) Piove that a functon of bounded variation .is
bouncled bu tconverseneed not be rue. 8
rums0PTIoNNy  (5) P.T. O
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- 8. (a) Let ¢ be a convex functionon (a, b) and a<s < t

<u<b thenshowthat: ' 8

B0 =86 _ 9) —06) _ )~ 41

-3 T H-8 u-—t

farther if ¢ is strictly convex, equality will not

occur.

1

(b) If1<p<oo,1<q<aosuchthat—1—+1=1 and a, b, be
_ . P 9

“two non negative real numbers then, prove that :

al"pbl/_qs£+-li. o i 8

P 9

SECTION. - v

9. (a) State M, - Test for uniform convergence.

(b) S;;ate Dinis Theorem of Differentiation for

uniform convergence.
() Findradius of convergence of the series:

1+ x+2 x? +3 124,

744522,650P-(Q-9)(16) (6 )
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(d)

(¢

€3

(g)

(k)

State Taylor's Theorem of Power Series.

Define Continuously Differentiable Mapping.
State Youhg's Theorem.

Give an example of a function which is

continuous and need not be of bounded variation.

Dé_ﬁne convex function. ' 8x2=16
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