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SECTION - A

Answer any four questions out of five questions. Each question carries
one mark. (4x1=4)

-Nx

1. Letf (x) = e — . Check the uniform convergence of this sequence of functions.
X

2. Find lim sup(1+1).
n

3. Define o-finite measure.
4. Write Fredholm integral equation.

5. Define characteristic function of an integral equation.

SECTION -B
Answer any 6 questions out of 9 questions. Each question carries 2 marks. (6x2=12)
6. Define characteristic function. Give an example.
7. Define step function and integral of step function.

8. Let u be a measure defined on a c-algebra X. fE, Fe Xand E ¢ F, then show
that W(E) < u(F).

9. If uis a measure on X and A is a fixed set in X, then show that the function i,
defined by E € X, by 2(E) = u(A m E) is a measure on X.
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10. Let (X, X, u) be a measure space and let (E,) is a sequence in X. Show that
u(liminf E.) < lim inf u(E,).

11. Itfe L, & is defined on X to R, by A(E) = J'Ef du. Then show that % is a charge.

12. Iffis measurable, g is integrable and [f| < [g|. then show that f is integrable and

[l du < [g| du.
13. Define Symmetric-Kernel.
14. Find the Wronskian of u(&)=&,v(§)= ;
SECTION - C

Answer any 8 questions out of 12 questions. Each guestion carries 4 marks.
(8x4=32)

15. Define Riemann-integral and Lebesgue integral of a function.
16. Define c-algebra and give an example. Define Borel algebra.

17. Show that the following statements are equivalent for a function f on X to R.
a) Forevery o e R, the set A, ={xe X:f(x) > o}, belongs to X.
b) Forevery o.c R, the set A, = {x e X:f(x) > a}, belongs to X.
c) For every o € R, the set A, =1{xe X:f(x) < 0}, belongs to X.
d) For every e R, the set A, = {Xx e X :1(x) < a}, belongs to X.

18. Letn be a measure defined on a s-algebra X. If (E,) is an increasing sequence
in X, then show that ’.L(U:=1En) =limu(E,).
19. Define Charge. Show that sum and difference of two charge is charge.

20. Let 2 denote Lebesgue measure defined on the Borel algebra B of R. If E consist
of a single point then show that E € B and A(E) = 0.

21. Let (A,) be a sequences of subsets of a set X. If A consist of all x e X, which
belongs to infinitely many of the sets A, show that A = Ur:=1[ﬂr:=m AnJ.

22. Show that a sum f + g of functions in L belongs to L and | (f + g) dy = | f du + /g du.
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23. If f is an X-measurable real valued functions and if f(x) =
" X then show that f & L (X, X, ) and ] fdu = .

uation corresponding to the initial value problem

0 for p-almost all X in

24. Form the Volterra integral eq
Y | 5y =0, with y(0) = 0, y'(0) = 0.

dx’
25 Form the differential equation with boundary conldition, from the Fredholm
5 x & 2 S 5 o g z
integral equation y(x) = 4 [ >(1-x) y (&) d&- 1], T 0-2)y(E)d

erties that have to be satisfied by Green's function of

26. Write down the four prop eneous boundary conditions.

a second order differential equation with homog

SECTION -D

Answer any 2 questions out of 4 questions. Each question carries 6 marks. (2x6=12)

-valued functions and let ¢ be any real number.

ble real
27. Let f and g be measura and f + g are measurable.

Then show that, the functions cf, f2

28. If ¢ and v are simple functions in M* (X, X) and ¢ = 0, then show that

a) [codu=clodu.
b) [ (0 +v)du=odu+]ydu

29. State and prove Lebesgue dominated convergence theorem.

i 2 [ (1=3x2) y(2) d& Where
30. Obtain the most general solution of y(x) = A.JO (1-3x&) y (&) d&+F(x),

F(x) = 0 under the assumption =2, —2. h # £ 2.




