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Therefore, the topics given below are only for 15 marks each paper.

ANSWER ALL TOPICS

Paper I: Algebra

1.   a)  State Sylow’s  theorem. If G is a group of order pqr, p<q<r being primes. Prove 
i. Sylow r-subgroup is normal in G
ii. G has a normal subgroup of order qr
iii. If , then Sylow q-subgroup is normal in G.

b)  Prove that any two non-zero elements a, b in a Euclidean domain R have a g.c.d.  ‘d’ 
and it  is  possible to write d = a + b, for some ,  R.

2.  a)  If R is a U.F.D then show that any f(x)  R[x] is an irreducible element of R[x] if and          
Only if f is an irreducible element of R or f is an irreducible primitive polynomial of 
R[x].

      b)  Show that the set of all real valued continuous functions y = f(x) satisfying the    
differential equation is a vector space over R. Find a basis 

of  this.
3. a) Define a characteristic and a minimal polynomial for the linear operator T. If T is a           

linear operator on a n-dimensional space V. Show that characteristic and minimal 
polynomial for T have the same roots. Are characteristic and minimal polynomials for 
T is same? Justify.

          b)   Determine the Jordon canonical form for the matrix  
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and determine 

a matrix P which conjugates this matrix into its Jordon canonical form.

Paper II: Analysis –I
   

1)  a)  Prove that 
1R is not compact.

     b)  Construct a compact set of real numbers whose limit points form a countable set.  

2)  a)  Show that }log
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      b) Let 0' f on [a, b], Show that )()(
2

2 bfaf
ba

f 





 

3)   a) Assume ],,[2 baRf  Does  ],[ baRf    ?
     b) If f is monotonic on ,b][a, Show that f is of bounded variation on b].[a,

Paper III: Analysis-II      

1)    a)   Suppose  0nx ,   nn xxxxs  ...321 and  nx   diverges, then prove that 
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         b)  If  nx is a series of complex numbers which converges absolutely then prove that 

every rearrangement of  nx converges and converges to the same sum.

2)  Assume that }{ nf is a sequence of monotonically increasing functions on 1R   with 
1)(0  xfn nandxallfor . Then prove that there is a function f and a sequence }{ kn

such that )(lim)( xfxf
kn

k 
 every for 1Rx . Further if  f is continuous, prove that 

ff
kn  uniformly on 1R .

3)      a)   Suppose ,&)()().( yxrealallforyxfyfxf  then prove that    
kxexf )( where k is a constant.  Assume that f is differentiable and   continuous.

           b)   Suppose f is a differentiable mapping of 1R into 3R , such that  t.everyfor 1)( tf

Prove that, 
0)().(' tftf . Interpret this result geometrically.

Paper IV: Differential Equations

1. a) Obtain the eigen value and eigen function for the boundary value problem                    

b)  Construct the Green’s function for the boundary value problem                              

2. Using Laplace transform technique solve the following initial value problem                    

3. Reduce the following equation to it canonical form and hence solve it                          

.
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