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- .- -Real Analys:s Prelim T e e

a) Let’ f(:\) bc a bounded p:ccew:sc contmuous funct;on on [0 1] Prove

1
I M | 1
lef® = & J ef(k)'dx‘ B
= * o
b) Let {a,...,a, beasctofpositive numbers. Prove
n n — a'l + Tt 2y

T, L S s
3, 2, :

set of subsets of -Y) let ‘:'B( ) .be the

For Y aset and A C: P(Y) _(P(Y)

SIgrna. a:léebra. générateci'by "A. -For i‘= 1 2, let x o Gt and ,,3 asxgma..-_"" .
" ‘algebra on X SuPPOSe A C B, “and ‘:B(Jl) = 'DBs; “Prove the followma- A

function f: X — X, is measureable if a.nd only if £71(A) e By

C“"ﬁ“‘

. Suppose f(x) .is continous *and fe LY(R).

Prove Iin})'%. J e"“"‘ cos :\'\(J f(t) cosd tu.dt) du =If(x).

. o 0

For {f:n > 1} asequencein L*X, y) and f € 2%(X, ), prove the following: - -
The sequence converges- {f,: n > 1} converges to f in mean if and only if a)
olim, (f 8) = (f g) forany g € L}(X, p) and b) lim Tf.ll2 = [lf]l>-

n—oo

Let {f;: n > 1} be a sequence of continuous functions on the open interval
(a, b) with a < b. Suppose sup f.(c) < co for any a < c < b. Prove there exist
a and B with a < a < B <b such that

sup (sup f,,(x)) < oo
n

a<x<p



. 6. _Consider the transforination T: (%, ¥, 2) = (u, vy w) where u=x+y +72,v=
x? + y* +2* and w=x>+y +72. ;
a) Prove T . maps some ncighborhood of (-1, 0, 1) ouc to onc outo a

ncighborhood of (0, 2, 0).

b) Docs' T map a r;';:ighbdrhood of (0,0, 2) onc to on: onto & neighborhiood of

(2, 4, 8)7

7. Let S be a subspace of £%[0, 1], and suppose this is 2 constant X such that [f(x)]
< K||f|l, for all £ € S and almost all x € [0,1]. Prove dim S < KA

8. a) Let q(x) and p(x) be continuous functions on [a, b] with p(x) -positive a.md-

monotonically decreasing. Prove
b c
['6x) ) dx = pla). |l dx

forsome a < ¢ £ b.
. i s 2 Asix-l.':::- sq o T g
b) Prove %ﬁ%ﬂwﬁ lim J SILX dx exists.
- . s A——.w 0 - -

9. Supi:ose f is Lebesgue intég}:'_a.ble on [a, b} and F is defined by
F(x) = j {(t) dt.
Prove F is continuous and of bounded variation on [a, b

*

4y g oxt
10.. If Fix,y) = [ ey dt evaluate F.(x.v) and F(x, v).

X



