
M.Sc.  DEGREE EXAMINATION, APRIL  2018.
(Applicable Mathematics)
II YEAR  IV SEMESTER
Core Elective -IV  -  CALCULUS OF VARIATIONS AND INTEGRAL EQUATIONS

Time : 3 Hours							Max. Marks : 75
SECTION A – (10 × 2 = 20 marks)
Answer any TEN questions

1. When do you say two curves are closed in the sense of  order proximity?
2. What is an isoperimetric problem?
3. What is the reflection of extremal problem?
4. What is transversality condition?
5. Write down Fredholm integral equation.
6. Define a Separable kernel.
7. Write down the Fredholm's third theorem.
8. Write down the Neumann series of an integral equation.
9. Define symmetric kernel.
10. What is cauchy type integral?
11. Define extremal field.
12. Define singular integral equations.

SECTION B – (5 × 5 = 25 marks)
Answer any FIVE questions

13. State and prove the fundamental lemma of the calculus of variations.
14. Find the broken-line extremals of the functional V[y(x)] =
15. Solve the Fredholm integral equation of second kind                                                            .
16. Solve the Fredholm integral equation   and evaluate the resolvent kernel.
17.  Solve the integral equation 
 (
[P.T.O.]
)


18. Find the extremal of the functional 
19. Find the Neumann series of the solution of the integral equation
  

SECTION C – (3 × 10 = 30 marks)
Answer any THREE questions

20. Derive the Euler's equation satisfied by the extremals of the functional . 
21.  Test for an extremum of the functional   given that     
  y(0) = 0, z(0)=0 and the point  can move over the plane 
22.  Show that, the integral equation  possesses no solution for f(s) = s but it possesses infinitely many solutions when f(s) = 1.
23.  State and prove Fredholm first theorem.
24. Solve the integral equation   where     and h(t) is a strictly monotonically increasing and differentiable in the interval (a, b) and h'(t)  0 in this interval.
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