gL ~ DPB-510 MAT

M.Sc. Final Examination, August/September 2008
Directorate of Correspondence Course '
MATHEMATICS
Paper — 'V : Complex Analysis
Time : 3 Hours “ Mux. Marks : T}
Note : Answer any five questions.
- Al questions carry equal marks.

. a) Prove thal

bb <l,if|af<lagd|h|<1.

b} Obtain the spherical rﬂﬁrmentdti uf.th f:xtcﬂdﬁd complex plane.

¢} Showthatzand 2z’ cnrrespnnd ué mfﬁmcam(ﬂpposm points on the Riemann

sphere iff 22 1 = (44+6+4)

2. a) Letfz)= Za zo |z R:}yﬁereRls the iﬁ& oonvergence of .

Show I;hatfls analytie m/}t:lth- h\i‘}
b If Zan mnv;q‘ésq sh’bw that I:m Zﬂ zn —2 a 181 }Lsuch way that —.—

'\

[1-z|
L-iz]

i boundead. < . (8+6)

3, 2) Show that a function f = u + iv i3 analytic in a domain D, if the partial

derivatives u,, Wy, Vy and Vy exists, continuous and satisfy C-R condilions.
b} Prove that Cross ratio is invariant under any bilinear transtormation.

¢} Find the linear transformation which carries 0,1, -1 int 1, -1, 0. (6+d+4)

4. a) State and prove Cauchy theorem for an open disk D.

b) Verify Cauchy’s integral theorem for the function f(z) = 22, defined in the
region bounded by the triangle with vertices {0, 0). (3, (9 and (3, 1).

¢) State and prove fundamental theorem of algebra. {(5+445)
P.T.0.
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5. a) State and prove maximam mndulus prmctplc and use it to-derive Schwartz's
lemmia. : :

b) If f{z) 1s memmurphm mmde a clﬂsed {:nntaur C and has no zeros on C then
prove that ) o

1 f(}j_dz N-P

f(z) , .
Where N is the number of zeros and P the number of poles inside C. (7+7)

6. a} State and prove Rouche’s theorem and use 1t to pmve the fundamental theorem
of algebra. : E

b} Derive Poisson’s formula for a 1 IO, | (7+7)

(7+7)

8. a) State and prove Mittag-Leffler’s theorem.

2 .
b) Show that SIHRZ—TEZH[ 11: ] (7+7)

n=1
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M.Sc. Final Examination, August/Septerber 2008
Directorate of Correspondence Course
MATHEMATICS

Topology
Time : 3 Hours Max. Marks - 70

Note : 1} Answer any FIVE guestions,
2) All questions carry egqual marks.

L. a) State and prove Kuratowski closure operator theorem. 10
b) Let X be a spuce, A, B « X, Show, tAXxB= AxB. 4

2. 4 LetXand Y be spaces. Show that £ .4 —\Y is & howneomorphism iff

f(A)=f(X), vA C X. \ \ 10
h} Show that a second count ﬂ»,_spaé is s {\fﬂ}l{& 4
l;"r S 1% N
3 a) If X and Y are cmnpactr’é]@& EX x Yié\\c‘gﬁb@ct ]
b) Show that a compact m{}y’;pam is second & . 6
. r AT T
4, 1) Show that a connegted mé)l;'ic spate if:ifﬁ ﬁ:irmre x int is uncountable. R
b) Show that a oull}riecl space may not be path connected [
5. State and prove )al;e Urysohn {emma. 3 ':,-i'}_;glll.; N “wl 14 -
6. Show that a regular,.l.indﬂlﬁf space is _
i) Nowrnal, 7
) Paracompact. 7
7. Show that: :
i) Alocally compact Havsdorff space is 'cumplctely regular, 6
i) If X and Y ure normaj, X x Y may not be normal, 3
8. ) Show ihat a paracompact Hausdorff space is regufur. 4

b) Show that a metric space is paracompact. 10

e e e
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Final Year M.S¢. (Mathematics) Degree Examination, August/Seplember 2008
Directorate of Correspondence Course
Paper — V11 : MEASLURE THEORY AND FUNCTIONAL ANALYSIS

Time : 3 Hours 1 ' Max. Marks ; 70D

Note r 1) Answer any FIVE guesiions.
2) All questions carry equal marks.

1. a) Define the Lebesgue outer measure of.a set A, Prove that the Lebesgue outer
measure of an open interval is its lcﬂgtﬂ\.

b) Define a measurable set, If A ahd B an:‘* measurable sets, then prove that
AwB and Am B are alse mf:arb.urahlﬁ\bctb.

¢ Construct a non medhurable SEL y g EE {6+4+4})

2. a) Let {E.} be a sequence ol" Iébﬁsgue measumme.sees then prove that

,.‘. __" ___."' -." --'n_ 4"
.._.-' ce TR _H H
b) Define measurable func,tiu:m on a measurable set, if 32 is a lpeasurable fanction

and B s a BUI‘EL’M:I, thén pruve that [ (B) 1s & meusutable EH:L

ch Let fand g be __tw_g functions deﬁneﬁ_d;pwg- measurable set A. ]f-.f = g almost
every where andd I'is measurable Lhen prove thal g s also measurable, (6+4+4)

3. u) Stare and prove Bounded convergence theorem.

b} State and prove Monotone convergence theorem.
e) Let {u_}  beasequence of non-negative measurable functions and let f = X u,
d - n—l

almost everywhere on a measurabte set E, then prove that Jf = EJ U, (f+d44)
. F R

PTIY
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4. a) Let g be integrable over a measurable set b and {f } a sequence of measurable
functions such that {f ) < g on E and for almost all x in E with f{x)=lmf,(x) -

then prave that _rf =|.i'f'f‘1_[fn )
C E
b) State and prove Vitali's covering lemma.

<) Prove that the normed linear space I is complete for [<p<oo. (5+5+4)

3. ) Let § be the set of continuous functions on a closed interval fa, b],

letd: SXS =R be defined by d(x, ) = _ﬂx(t) —y(t)dt. Is 5 complete ? Justily.

b} Define a separable space, Show thaf i itﬁ.sepill“ilh]ﬁ whcrc S p<oo. (7+7)

0. a) Show that a normed linear :-.paqe 15 Bﬁné@h sp"ace ifand only if ' = o x =1}
is complete, S ¢ off \\

] 5 .--"{1. b

b) Define a conlinuons ImeMaﬂsformahnn \‘Lf-ﬂ and N° are normed linear

spaces over the same field ;ind T:N—=N i&; .r@m@ar transformation then
prave that the Iuiluw;.mg a:;e equivaient.. ¢ ;

i) T is continuous:’ - _ | B
i} Tis r:cmtmucws at dr:g,m

iii) there cxlsls,k > 0 such that ¥x & N,HEE,'{x)H*:k I x |!

iv) T(s)is bounded in N’ where S = {xEN||x||*:1}isﬂ1cclmadumtballmN (7+7)

7. a) Statc and prove Hann-Banach (heorem for reals. _ _
b} Statc open mapping theorem. Hence state and prove closed graph theorem. (7+7)
5. a) State and prove Uniform houndedness theorem.

k) Prove that a nen-cmpty subset X of a nurmed linear space N is bounded if
and only if £ (X} 15 bounded for each fe N* .

¢) ITT is an operator on a noermed linear space N, then prove that its conjugate
T* is an operator on N* and the T—T* iy an isomerric isomorphism

of B (N} inte B (N*} which reverses products and preserves the identity
transformation. (G+d+4)
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MLSc. Final Year (Mathematics) Degree Examination, August/September 2008
Directorate of Correspondence Course
Paper — ITf : NUMERICAL ANALYSIS

Time ; 3 Hours Max. Marks : 7
Note: 1) Answer any FIVE guestions.
2} Al guestions carry Egual marks.
1. a) Siate the Newton-Raphson scheme to obtain the roots of an equation f{(x) =

Apply Newton-Raphson method to find an approximate root, correct to three
decimal placaa crf the gquation. x° 7 G :‘r 5 = () which lies near x = 2 : 8

h) Shuw that the UI‘dE:l' of cunverge;‘fce -‘.‘:-f I:he\me:cant method is 1.618

approximately. 6
2. a) Perform two steps of the Bﬁém‘{ melhu ct a quadratic factor
x+px+qfrnmthcpo}§‘1ﬁ]mﬁlx + 3+ ﬁ\k_ﬁl— 7
b} Determine the conv eggenbe actcnr fDl‘ I;he .]au&‘lgfﬁﬁni Gauss Seidel methods
for the system, - “ : S B
¢ I_,r" Y \'\H_
4][] + 2}{3 =4 .r.__f i o ll'h__‘ \
S, + 22, = -4 on \
Sk, + 4x,+ 125, = 2. T | 7

- 5
3. a) Find ali the e2zgen values and eigen vectors of the matrix { ? % } by Jacobi
methed. : : -

b} Determine the Hermite polynomial of degzree 5 which fits the folfowing data
and hence find an approximate valuc of log 2.7.

1

Rl G R

X 2 2.5 3
y = fog x 0.69315 0.91629 1.00861
y’ 0.5 0.4 00,3333 i

- FT.O,
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4. a).Derive cubic spline interpolation polynomial over a gnd . .
_{a-xn<x €. €%, =b | e 8

b} Fit a natural cubic spline to.the folowing data, °
x ] 2 3 |

y -8 -1 18 withM({1})=0, M(3}=0and cumpule y (1.5}, o
5. a) Derive Gauss-Laguerre two- pomt furmula. Evaluatc I - dx uvsing the
+x
Gauss-Laguerre two pc-mt fﬂrmula _ 4
. > _.-"-"1 . . - .
= E——I
b} Evaiueme T= J' = D dx usmgfthe bauqs Chebyshev twe pcunt and three
S REHX i
point formulas. ,./r ‘n L. s

) & ,r' \“ \‘.
6. a) Derive Rungc‘_l{ut_ta fourth Qfdbr ﬁnnula\g igfug an inifial value problem.-- . 8

"'-

dy a0 .
— =1+ {} l} —
b) Given ax ', ¥ ] chl y (O S) ll'ilﬂgﬁ%d\lctﬂr Cc:rrec.lur

b A
fnnnulae __,-’ AN ;'=.__ \,_H"i;':‘-\ . : 6

~1

. a} Describe finite d]lrferenpe method to selve huundafy va]uz problem. s

by Solve the hc-undar}r mmmrrﬁﬁz)—ymm 0 and y(u = 1.1752
by shooting method_ taking m £m, =9

8. a) Appiy Crank-Nicholson method to find the solution of the heat equalion

o? '
Zt—u=§- subject to the conditions i (x, ) =0, u O.0=0andu(l, t)=1

|

l

i e = 1
Chooseh= 14 and k= 1. T
' . e o . : . .
b) Solve the equation F:‘B? subject to the following conditions,
du

10, 0=0u(l,0=0,1>0and = (x; 0y =0, u(ﬁ,:ﬂ.)ﬁ'Sinf' mx,d=<x< |, 7
t




