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ASSIGNMENT - 1 

M.Sc. DEGREE EXAMINATION, MARCH 2023 

First Year 

Mathematics 

ALGEBRA 
MAXIMUM : 30 MARKS 

ANSWER ALL QUESTIONS 

1. (a) If MN ,  are normal subgroups of G prove that MNNMNM  // . 

 (b) Let G  be a group, H  is a subgroup of G , T  is an automorphism of G , Let 

}/{)( HhhTTH  . Prove that TH )(  is a subgroup of .G  

2. (a) State and prove Cayley theorem. 

 (b) If H  is a subgroup of G ,  show that for every Gg  , 1gHg  is a subgroup of 

G. 

3. (a) Express as a product of disjoint cycles  

  )5,1()9,8,7,6,1()5,4()3,2,1(  

 (b) Find the number of conjugates of )4,3()2,1(  is 4, nSn . 

4. (a) If D  is an integral Domain and D is of finite characteristics prove that the 
characteristic of D is a prime number. 

 (b) If F is a field, prove that its only ideals are (O) and F itself. 

5. (a) Prove that the mapping FD :  defined by ]1,[)( aa   is an isomorphism 

of D into itself. 

 (b) If bia   is not a unit of ][iJ , prove that 122  ba . 
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Mathematics 

ALGEBRA 
MAXIMUM : 30 MARKS 

ANSWER ALL QUESTIONS 

1.    (a) Suppose that F is a field having a finite number of elements q. 

  (i) Prove that npq   for same integer ’‘n . 

  (ii) If Fa , prove that aaq  . 

 (b) If p  is a prime number, prove that the splitting field over F, the field of 

rational numbers of the polynomial 1px  is degree 1p . 

2. (a) Prove that if  ,  are constructable, then so are  ,  and   are 

constructable. 

 (b) Prove that )(')(ƒ'))'()(ƒ( xgxxgx   and that )('ƒ))'ƒ(( xx    for 

),ƒ(x ),()( xFxg   F  

3. (a) K is a normal extension of F if and only if K is splitting field of some 
polynomial over F. 

 (b) Prove that 4S  is a soluable group. 

4. (a) Show that 1,0),( qq  is primary in I if and only if ,epq  p  is prime. 

 (b) Explain complemented distributive lattices. 

5. (a) If },{ L  is a lattice, then for any Lcba ,, , 

  cbacbaca  )()(  

 (b) In any Boolean Algebra, show that 

  (i) yxxzyzyxxzzxyx '')')((   

  (ii) xyxxyzxyzzxyzxy  ))(''''(  
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ANALYSIS 
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ANSWER ALL QUESTIONS 

1. (a) Every infinite subset of a countable set A is countable. 

 (b) Prove that, it P is a limit point of a set E, then every neighbourhood of P 
contain infinitely main points of E. 

2. (a) Let P is a nonempty perfect set in kR . Then P is uncountable 

 (b) If a set E in kR has one of the following three properties, then it has other 
two. 

  (i) E is closed and bounded 
  (ii) E is compact 
  (iii) Every infinite subset of E has a limit point in E. 

3. (a) Prove that every bounded sequence in kR  contains a convergent 

subsequence. 

 (b) Prove that 
n

Lt
e

n

n







 

1
1  

4. (a) Suppose ƒ is a continuous mapping of a compact metric space ‘X’ into a 

metric space Y. Then ƒ(x) is compact. 

 (b) Let ƒ be monotonically increasing n (a, b). Then ƒ(n+) and ƒ(n–) at every 
point of 
x  (a, b) and  

  
xta 

sup
ƒ(t) = ƒ(n–)  ƒ(n)  ƒ(n+) = int ƒ(t) 

xta   

5. (a) If ƒ is monotonic on ],[ ba  and if x  is continuous on ],[ ba  then )(ƒ R . 

 (b) If P  is an element of ,P  then 

  (i) )ƒ,,()ƒ,,(  PLPL   

  (ii) )ƒ,,()ƒ,,(  pUPL   
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ANSWER ALL QUESTIONS 

1.(a) If ƒ RI )(  and g RI )(  on ],[ ba  then 

     (i) ƒ g RI )(  

  (ii) |ƒ| RI )(  and  
b

a

b

a

dd  |ƒ|ƒ  

 (b) State and prove Fundamental theorem of calculus. 

2.(a) State and prove Weierstress approximation theorem. 

 (b) Test for uniform convergence of the series nz

nxcos
  

3.(a) Examine the series for uniform convergence 

  


 1
2

1

n
qp xnn

 

 (b) If K  is compact, if nƒ  )(k for ...,2,1,0n  and if }ƒ{ n  is pointwise 

bounded and equicontinuous on k, then 

  (i) }ƒ{ n  is uniformly bounded on K, 

  (ii) }ƒ{ n  is continuous a uniformly convergent subsequence. 

4. (a) If  
A

d 0ƒ   for every measurable subset A  of a measurable set E , then 0)ƒ( n  

almost everywhere on E. 

   (b) If )(ƒ, Lg  on X , define the distance between ƒ and g by  

  Prove that )(L  is complete metric space. 

5. (a) State and prove Fatau’s theorem. 

 (b) State and prove Lebegue’s dominated convergence theorem. 
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1. (a) Show that 







0

2
1

2 )()21(
n

n
n xPttxt  

 (b) Prove that 



1

1

2
2 5

2
)]([ dxxP  

2. (a) Express 253 234  xxxx  interfy of legendre polyaxials. 

 (b) Prove that 
222

)!(2

)!2()1(
)0(

n

n
P

n

n

n


  

3. (a) Prove that )()]([ 1 xJxxJx
dx
d

n
n

n
n

  

 (b) Prove that  )()(
2
1

)(" 020 xJxJxJ   

4. (a) Form the partial differential equation by Eliminating arbitrary function 

)()ƒ( 22 xgyxxZ   

 (b) Solve )()()( mxlyqlznxpnymz   

5. (a) Solve 22
2

22

2

2 2
yxyx

y

z
yx
z

x

z














 

 (b) Solve yqtyrt tan2sec   
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1. (a) Determine the analytic function whose Real part is ]cossin[ yyyxe x  . 

 (b) Show that ||)ƒ( xyz   is not analytic at the origin even-though RC   

equations satisfied at the origin. 

2. (a) State and prove Cauchy’s theorem. 

 (b) Evaluate ƒ(2) and ƒ(3) where 

  ƒ(a) = dz
az
zz

C
 

 222
 and C is a circle 5.2|| z  

3. (a) State and prove open mapping theorem. 

 (b) Expand 
zz

zz
z

9

1897
)ƒ(

3

2




  in the region 

(i) 3|| z ,  (ii) 3|3|0  z . 

4. (a) State and prove Residue theorem. 

 (b) Evaluate  



C

dz
zz

z

52

3
2

, where C is the circle. 

  (i) 1|| z  

  (ii) 2|1|  iz  

  (iii) 2|1|  iz  

5. (a) Show that 

   





 

2

0

2
2

2

2
)1(,

1

2

cos21

2cos
a

a

a

aa

d
 

 (b) Show that 



0

6 31

1 
dx

x
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1. (a) Find two linearly independent solutions of the equation. 

 09)39()13(
2

2
2  y

dx
dy

x
dx

yd
x for 

3
1

x . 

 (b) Verify that the function 1  satisfies the equation, and find second 
independent solution. 

 ).0(,)(,015'7" 3
1

2  xxxyxyyx   

2. (a) Find all solutions of the equation  

 xy
x

y 
2

2
" ,  x0 . 

 (b) Find two linearly independent power series solutions of the equation  

 0'3" 2  xyyxy . 

3. (a) Find all real-values solutions of 222 4' xyxy  . 

 (b) Compute the first four successive approximations 3210 ,,,   for the 
equation  

 22' yxy  , 0)0( y . 
4. (a) By computing appropriate Lipschitz constants, show that the function 

),( yxf  satisfy Lipschitz conditions 

 xyyxyxf 222 sincos),(   on S,  for  yx ,1

 (b) Let f be a real valued continuous function on the strip 0,,:  ayaxS  

and f satisfies Lipschitz condition on ‘S’. Show that the solution of initial 
value problem ),(" 2 yxfyy  , 0)0( y , 1)0(' y  is unique )0(  . 

5. (a) Find a solution   of 
22

1
"

y
y


  satisfying 1)0(  , 1)0('  . 

 (b) Suppose  

  ),2,3,8(  iiY  

   )1,0,2(),2,1,( iWiZ  then compute 

  (i) zy   

  (ii) Show for some number S  

 )( zyszW  . 
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THEORY OF ORDINARY DIFFERENTIAL EQUATIONS 
MAXIMUM : 30 MARKS 

ANSWER ALL QUESTIONS 

1.  (a) Find a solution   of the system 211 ' yyy  , xeyyy 2
212 '   satisfying 

)0,0()0(  . 

 (b) Consider the system  

  311 3' xyyy  , 3
3

22 yyy  , 

  3213 2' yeyxyy x  

  Show that every initial value problem for this system has a unique solution 
which  exists for all real ‘ x ’. 

2. (a) Explain the Riccati equation. 

 (b) Explain Green’s functions. 

3. (a) State and prove Abel’s formula. 

 (b) Explain the Strun separation theorem. 

4. Explain the Bucher Osgood theorem. 

5. (a) State and prove Liapunov’s inequality. 

 (b) Explain oscillations on a half axis two transformations. 

 


