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1) a)

Analysis
Suppose that each row of the array

115, L1259 L1,3 5.
a1, 22,5, 23 ,...

L S R A S A

is a bounded sequence of real numbers. Then there exists an increasing

sequence ny,ng,... of integers such that the limit liin T, exists for ¢ =
1,2,...
Suppose that Fy, F,, ... is a sequence of nondecreasing, right continuous

functions on R.
Let {F,} be uniformly bounded i.e. there are real numbers M and N such
that for all  and n

M < F,(x) < N.

{F,,} Prove that there exists a subsequence and a nondecreasing, right

continuous function F' such that lim F,,, (¢) = F(x) at continuity points

of F.

2) f. — fin L'Supposethat(R) and L*(R). Let g, — ¢ in L°(R). Prove that

Jngn

— fgin LA(RY) ie. lim [lgofu —gfl2 = 0, fuga and fg € L*(R).

3) Let £ C [0,1]. Show that if m*(£) > 0, then there is a non-measureable subset

of &

4) Let (X, F,u) be a measure space. Suppose that f,, f are positive measurable

functions. Define measure v,, v as follows

vo(A) = [4 fadp
v(A) = [y fdu

n=172

g Ly oo

(X)) =v(X)<oo n=12,... Ifand if f, — f on a set of y-measure 0,



a) sup [1(4) = v A) < [ 17 = Fuldn

b) Jx If = faldp — 0

5) Suppose that X is a Banach space and Y is a subspace of X and a« € X. Then
a € Y if and only if f(a) = 0 for every bounded linear functional on X such
that f =0 on Y.

6) Suppose that A and p are two measure on Borel o-field of [0, 1] such that
u[0.1] = A[0,1] = 1.

Prove that A is absolutely continuous with respect to p and p is absolutely
continuous with respect to A, if and only if there is a Borel measurable f(x) on

[0, 1] such that

a) f(x) > 0 except on a set of y-measure 0.

b) / Fla)dp =1

c¢) For every Borel set E of [0, 1] we have

NE) = [ Fw)n



