
GANPAT UNIVERSI Y
M.Sc. Second Semestcr Examinat ion (C.B.C.S) Apri l -May, 2014

Subject: Mathematics
Paper: MMA 201 RAS Real AnalYsis

Time: 3 hours Total Marks: 70
Instructions:

I . Aftempt any thrce questions from each section. of which question No. 4 and 8 are
cornpulsory

?. Answer each section in separate answer book.

SECTION: I

Q-l (a) Prove that outer measure of a closed interval is its lengtlr. t07]
(b) Prove that any sequence in an algebra can be considered to be disjoint. [07]

Q - 2 . ( a )  S h o w t h a t E  i s m e a s u r a b l e i f f  t h e r e i s a 6 6 - s e t G r + , i t h  E  c  G  a n d m * ( C - E )  =  O .  [ 0 7 ]
(b) Prove that sum and product of two measurable functions are also measurable. [07]

Q-3.(a) State and prove L,i t t lewood's third principle. [07]
(b) tJnder what situation a bounded tunction orr [a"bJ is Riemantt integrable'l Justify. [07]

Q-4.(a) State and prove Fatou's lcmma. t03l
(b) State Bounded convergence theorern and hence evaluate l im4-* f i  # a- ,  [011

SECTI0N: l I

Q-5.(a) Show that every absolutely continuous function is the indefinite integral of its [0i]
derivative.

(b) Prove that the Lebesgue integral of a non-ncgative measurable function generates a [07]
countably addit ive measure.

Q-6.(a) State and Prove LDCT. Explain its meaning. [07]
(b)  Suppose/ ' is  bgupded measurableon [a,b]  an,J F(r )  = I '  f  G)dt  + F(a) .  Then [071

s h o w  t h a t  F '  *  f  a . e . o n l a , b l .

Q-7.(a)  Suppose /  is  absolute ly  cont inuous funct ion and f  
' (x)  = 0 c t .  e .on[a,b) .  Then t07]

show that / reduces to a constant.
(b) Define convergence in rneasure.Give an example of it. Show that if 7n -+ f in 107]

measurc then there is a subsequen.r {,6,u}of {/"} convcrgirrg to f  a,e.

Q-8.(a) Define Function of bounded variat ion ancj show that monotonical ly increasing [03]
lunctions are of bounded variation.

(b) State and prr:ve Jordan l.emma. [04]

--..-...END OF PAPER--



GAI{PAT LINIVERSITY

M.Sc. Mathematics sem-Il Examination April- l l lay, 2014

Course: MMA 202 GTP General Topology
.l inie: 3 hours I t'fotal Marks: 7o

lnstructions:

l. Standard notations and usual conventions are followed.

Z. Attempt any three questions lrom each section, of ivhich question No. 4 and I are conlpulsory

3. Ansrt'er each section in separatc answer brook.

SECTIOI{: I

e. l  (a) Define lorver l i rnit ' fopology. Show that the lower l i rnit  topology on R is str ict ly f iner t07l

than the standard toPologY on R.

(b) Show that product of two Hausdorff  spaces i f  Hausdorff  [071

e.2 (a) Ler X ancl Y be metric spaces anci f  a mapping ot 'X into Y, Therr show that f  is l07l

cont inuous i f  and only  i f  xn -+ x  c)  i (x"  )  - ' t (  x) '

(b)  Let  X,  be a convergent  sequence in  a topologica l  space X .Show that  i t  [071

converges to a ur i ique l imi t  i f  X is  Hausdor f f .

Q'3 (a) With usual notat ion show that A = ArJ A' .  I07l

(b) State and prove the pasting lemma. Give an example of it. l07l

Q.4 Write Answer of fol lowing questions.

[031
(a) Definc Int(A); intcrior of a set And Bd(A); boundary ol-a set A.

(b )Show rha t ( i ;  I n t (A )nBd (A ) -  o  ( i i ) l n t (A )uBc i (A )=  A .  I 04 l
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SECTION:l I

Q.5 (a) l f  X and l /  are connected spaces then prove that the prociuct space X x I  is [071
connected.  Deduce that  the f in i te  product  is  a lso connected.

(b)  le t .4  be a  connected subspace a i  X . l f  A  c  B c :  A, then show that  B is  a lso l07 l

connected.

Q.6 (a).  Def ine a path connected space. Show that a path connected space is [071
connected.  Give an example to  show that the converse is  not t rue in  genera l ,

(b) l f  X and Y are cornpact spaces then prove that the product space X x Y is l07l
compact .

Q.7 (rr)  Def ine components and path components of  a topclogicai  space X.Shovu that [07!
path cornponents of  X are path connected dis joirr t  subspaces of X whose union is X

such that  each nonenrpty  path  connected subspace o f  X in tersect  on ly  one o f
therrr 

l07l

(b)  l f  the space X is  not  compact  and F is  i ts  one po in t  cornpact i f i ca t ion then prove

tha t  X  *  Y .

Q.8 Anslver the follorving tluestions.

(a) Let (X,d) be a metr ic space, Show that dr def ined by d1(x,y)= d(x,y)/  [ t  + d(x,y)]  is also a [041

metr ic  on X.  ls  (X,dr)  a  bounded metr ic? Just i fy  your  answer?

(b) Shoiv that the union of two connected scrs is connectecl it 'they havc a comrnon point. l03l

----.---END OF PAPF]R-
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GANPAT LNIVERSTTY
M.Sc. Second Sernester Examination (C.B.Cl.S) April-May, 201 4

Subject: Mathematics
Paper: MMA 203 FSV Functions of several variables

T'ime: 3 hours Total Marks: 70

Instructions:
I . Attempt any three questions fronr each section, of'which question No' 4 and 8 are

compulsory
2. Answer each section in scparate answer book'

SECTION: I

Q-1. prove that l< r,),>i < Irl l ,r ' i  ;Yx,y e R" and shorv that equality

holds it and only if x and v are linearly dependent.

Q-z.(a) lt .f : R' -+.R'' is differentiable at a e R', then there is a u'ique

linear tratrsformation A: R" -+ R^ such that Df (a): 2 '

14

0'l

(b) Prove that .f: R" -),R'' is dilferentiable ata e^R" if and only if 07

each ./' ' it di{Ierentiable ato e1i" (l < i <rz) and

DJ {a) : (DJ-' fu), DJ'' ' (a),--..., I)J'' ' (u))

q-3.(a) l f  . f  :  R2 + R detined by ./(x,y) - sin(r1't) ,((t , .v) e R') 'Then 07

find f \a,b)bY using Chain rule'

r h ) | ' ' e t . f ' . A _ > R b e a b o u n r l e d | u n c t , i o n a n d a e - R . T h e n p r o v e t h a t 0 T\"' ' 
/ is contilluous aI' a if and only if 0(f d):0

Q-4 . Write answer of fbllon'ing questions'

I . Let A c. ll 'be a rectangle and let ./ ' . A -+R" be continuously 03

differentiable. If there is a numb er h{ > 0 such thatl D,J"'G)l< U

(vx e l" ) then prove that U'(x ) - ./ till< n' lvfl*- yl (v', y e A)

2" Let Ac: R'' be an open set and ae A. If the maximum (or

nrininrum ) of .f 
'. '4 - >R occurs ata e A and D,-f (a)exists then

pro\/e that D,.f (a) = g . ls it converse true?

04
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SECTION: I l

Q-5.(a) Ilefine: k-tensor. 
' l-ensor 

product, alternating k-tensor, Alt of k-
lensor. Wedge product, Vector field, k-forms.

(b)  Prove that  { i )  . l - (S +T)  - . . f .5  + . f .7 .
( i r )  , / ' - (^5 'AI)  

- - .1 ' -S I t f .T

Q-7.ta) prove. in usual noratiorr dim(nk (y)) - (i])

(b) Shorv that clJ'is a i-form on ft" . Let .l ' : Il ' -) R"' be a

tJif ferentiahle f irnct ion. Ler F =./; '  then

F-k t r ' )= I  D , f 'dx '  f i s i  <nr ) .
' l t = I

Q-8. Write ans\ :er of fol lowing cluestion-s.
I .  f f  /  :1 t "  - - )_R" ' is  d i t lerent iab le at  r re-  R" ,  then each D, . / ' (u)

exisLs l 'or |  5, , i  {  m.l  t  . i  < rt  and .f  ( t t l  - l r ,  / '  (rr)f  
, , , , , , , .

2. Ler . l '  :  Rt -+ R3 defined hy I { ;)  = (x' ,  rr '  + x' ,(x ')2) rvhere

; -.  (-x' ' ,  x:r) € R' " F-ind ./  th) rvhere b = (1,0) e R?

07

07

03

Q-6.(a) If rtt e Ao 1lr) then prove that Alr(ts) = dt . A7

(b) 
If ae A* (tr ') , r7 e hi (v\ , l t  e: A"'qv'1 then prove that 07

( ! ' ;n r7)  rp .=(oA(rynp)

07

07

04
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Seat No. :

GAI{PAT TINIVERSITY
h,f .Sc. Second Setnester Hxamination (C.B.C"S) April-May,2014

Sutrject: Mathematics
Paper: MNf A20.1MPD (Method of Partial Diftbrential Equations)

Tirne: 3 htturs Total Marks: 70

lnstructions:
l. Attempt anythree questions from each section, of which question No. 4 and 8 are

compulsory.
2, Answer each sectiott in separate answer book.

SECTION: I

Q-l tAl Solr,$ (Dt - DD' + D'* 1)z = cos(x 4-2y) * ev.

tB] Solve (x'D' * y 'D' 'z +;rD * 'yD')z =- logx. 07

Q^2 tA] Classify the equation and convert it into canonical form A7

4 r - y6 f=3y ' q .

tB] ' ' a'z ' f,Z' ''! ' ennnnie,,l {hrrn anrl Solve 07
Reduce *';* + y'# = 0 to canonical ftrrm and Solve.

Q-3 iA] Solve r -* tcaszx * ptanx = fl, By Monge's lv{ethod. 0?

tBl Solve xzr * Lxys * y'f = 0, By Monge's Method. A7

Q-4 Write answer '"rf following questions.

03tA] Elirninate tltc arbitrary functions f and g from
z- f (x- -y)+sU+y).

tBl Prove that if aD * lj!)' + y is a factor of'F(I), D') (a + 0), then 04

e-E* EUfx - ay) is a solution of F(D, D')z = 0, rvhere E is an
artritrary function of a single variable ( .

a7



Q-5 l"Al Solve 3r * 4s * f *

tBl Discuss the Neumann

SECT'ION: II

(t't - s') = 1. By lr'tongs's Methocl.

interior B.V.P. for a circle.

07

a7

Q-6 tAl Use Separation of variable to

V =- 0, rvhert t--+ m as well as

State Haniack's 'fheorenr 
ancl

Q-7 tAl Statc and prove maxirnurn principle.

tB] Transforrnation of Laplace equation

Cylindrical Coordinates.

solve equation U# - 
ff , ciu.n that

v :0a t x :0andx -1 .

Prove it.

07

tBl 07

07

a7o 2 v  ,  o t v  r
o*'* fr 

- '* - o intcr
oz '

Q-8 Write answcr uf ttrilowing questions.

tA] State Green's theorem.

tBl Solve r 4't * (rt -- sz) = 1. By Monge's Method.

----...-END OF PAPER-
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( ;AN PAT UNIVFJRSI I "Y
\,1.Sc. Secogtt  Se rnester Exarninat iort  (C.B.C.S) Apri l - lv{ay, 2014

Sub. iect :  APPIied Linear Algebra
Paper :  MMB-205 ALA

I  r r r re  :  i  l r r i r i rs  Tota l  Marks:  70

i l i : i t ' t r r ' l l o l i s .

I  . \ r rcntpt  ar ) l  rhrcc L lLtest ions f ior r t  each sect ion,  of  which quest ion No.4 and 8 are

r t ( ) t i l [ ) r t l s t r t ' ]

I  ^ \ r isue r  er ic l - r  scct io t l  in  separate answer book.

SFICTION: I

t . t  I  ( ' \  t  l ) r ' o v e  i l r l t  i f '  l ' : {  
'  + L '  i s  a  h o m o n r t l q l h i s m  t h e i r  0 7

( i )  K t ' r l '  l s  a  s u i b s p a c e  o t ' l /

( r i )  7  l s  i rn  i so rnorph is rn  i f f  Ker ' [ ' =  {0 , , i

( t ] )  I l '  ,J '  anr l  I l ' ,  arc  subSpaces of  a f in i te  d imensional  vector  
07

\ i ) i l t  c  I '  t i r c n  s h o w '  [ h a [

t l r r r i t l l  , l l  1 , .  t l i r r  r r r +  c \ i m L l ' ' .  - d i m ( W , o t r | / - , )

( . ) ,  '  r  \  )  \ l re , , r  i i t . r r  i l '  i  i :  i t  t i n i t c  d imer rs iona l  vcc to r  space  ovc r  F  07

r l r c r r  ! . e , r l {  I ' ) w , h i c h  i s  l i g h t  i n v e r t i b l e  n e e c l  n o t  i m p l l ' l e f t

i n v c r t i b l e .

( l l t l ) r ' r i r c  t l r a t  l i ' i ' b e  a  t l n i t e  d r r n e n s i o n a l  v e c t o r  s p a c e  o v e r  1 l a n d  
0 7

I  r '  l t  l ' )  t h c i r  I  i s  r e g i r l a r  i f  i '  f  i 5  l r n t o

(J - - l  (A )  l ) rove  tha t  l t  l ' i s  a  f l n i te  d i r l ens iona i  vec to i ' space  over  i -  07

t l rsr r  ar r ) '  t \v( )  bases of  L :  have the sanre numbet 'o f  e lements.

( l l )  Show r l ta t  l { '  p( r )  is  min imal  pol l 'nomia l  f t rn  T e A( t r l )  and

. \  , -  . l ( t ' )  i : ;  i r r ve r r ib le  then  p (x )  i s  a l so  m in ima i  po lynomia l  fo r  
A7

\ /  \

( J - - l  \ \  r r t t  a r l \ \ \  e  t  t i t  l i l l l ow  ing  qLrcs t ions .

I  l l  z .  r ,  l .  h ;  a  c l ta rac tc r i s r i c :  roo t  o f ' 7 'e  A( l t ) ,  t hen  show tha t  2  i s  03

i t  ror ) l  u{ ' the nr in i r r ra l  po l ,u- - l lomia l  o f7 ,

I  l -  rpci t l rc t t t i t t t ' ix 1) i . ' l ' i t l t  respect tcl  basis l .x,-tr i  + x] '  04



( )  i i ; \ )  L ' g r  . { =  t  ( i  ) , , ,  e  F

St_CT.lQlrt: II

IJ = ({J,,),,,, € F,, alrd A e F, shorv that'

. l ( ,  ) ls  ut t t tar )  i l ' l  
' l - " t ' '  -  Id

i s  I  {e rm i t io r r  and . ! ' '  ( v )  =  0  '  t o r  son ' re  k  > l

I  r r  r . i  I  )  ) " t r ' l

)  t r ' (  . 1  '  I J |  =  l r , ' 1  . l r l J

. i  r r ' 1  1 l i 1  = '  t r ( i ) ' 1 i .

( l i )  l t '  r l i r i l ,  l .  =  r r  i t nc l  
' t '  

e  .4 ,112)  has  a l l  i t s  charac te r i s t i c  r co ts  in

/ '  r l rcr r  : ,1 t , ) \ \  t l ra t  / '  sa i is f ies a polY ' t romia l  o f  degree l?  overF '

(  \  )  i  c t  l ' l r . ' t i  l l i t i f c  t j i p l r - : r 1 S i 9 n a l  y e c l o r  S p a g e  g v e i ' F  a n d

!  t  i t l  )  s r . rp i r i ' r sc  L ' ,  .  l ' ,  o  f  , .wherc  l " . v ' ,  a i r c  subspaces  o f  t '

i r i v a r i a n t  t l n d c r  l '  I  e t  7 '  '  V ,  =  |  ' -  7 -  l l " '  =  7 ,  a n d  m i n i n i a l

' r r l r  r r o r p i i r l  l i r r '  / '  b e  p , ( x ) e  f  [ r ] . i  e  t l . 2 ]  t h e n  s h o w  t h a t

r r r i r r i n l i t i  p r ) i r  r to l r r i a l  f i r r  7  c - rve r  f  i s  l eas t  C :OmmOn mu l t i p le  o f

1 ;  ( . r  , r .  i ; .  (  t  )

( l i ) l ' } rovc  t i ra t  l t  /  e  | i l , ' \ i s  un i ta ry  i f l ' f  t akes  an  o r thononr la l

i 111-s i t  r ' l  i '  i t r to  e t r  o t ' t ho t t t r rma l  bas is  o1 '  I '

07

a7

07

07

07
a7

(.)- $

I \ I \ i r o r r I i t l t l  I t

i l ] )  l ) 1 ' . t \ r :  t i i r r i  l l '  i

t l t t ' n  7 ( i ' ) = { )

\ \ ' r i t e  onS\ )ve r  o1 '  l o l  l o rv ing  ques t ions '

[  \ l i r tr  t l tsr t ; ' t . ' l IJt rrecd not be eqr-r i l l  I 'otr i l ' t rB

I  I  t i r  l l l  { .  1J t  / ; ,  anc l  2e l ' '  "  shorn ' that

( l l i t  '1  ' r  l ) 2.  ( ) , .4\  = 1A

03
04


