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SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions.
1. Define inner product.
2. Show that  is Hermitian matix.
3. Prove that .
4. Define delta function.
5. When is a function said to be analytic?
6. Find the poles of 
7. State convolution theorem for Fourier transform.
8. Show that L   = .
9. What is subgroup?
10. Define Abelian group.
11. What do you mean by unitary transformation?
12. State Cauchy-Riemann conditions for analyticity of a function of complex variable.
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions.
13. State and prove Schwartz inequality.
14. Derive  recurrence formulae of Hermite polynomial : 
(i) .
(ii) 
15. Find the poles and residues at the poles for the function 
16. Find the sine transform of .
17. Distinguish between homomorphism and isomorphism. If group G is homomorphic to group H, what are the conclusions drawn?
18. Find the eigen values and eigen vectors of the matrix .
19.  (
[P.T.O.]
)Find the Green’s function for the boundary value problem  with boundary conditions, 

SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions.
20. Obtain the orthonormal set of vectors from the given set of vectors using Gram - Schmidt orthogonalisation process       = (1,0,1) ,    = ( 0,0,1)  ,   = (1,1,0)
21. Solve the Laguerre’s differential equation , where λ is a constant and obtain the values of the first four Laguerre polynomials.
22. State and prove Cauchy integral formula .
23. Using Laplace transform, solve =0 under the condition x(0)=1,y(0)=0.
24. State and prove Schur’s lemmas for the irreducible representations of a group and deduce the orthogonality theorem of the irreducible representation of a group.
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