Ch 6 Solutions

1. Fill in the following alternate proof of the Jensen inequality. (Please do
not use the Jensen inequality in proving any of the steps!)

(a) Suppose that ¢ is a convex function on an interval [, that zy, x9,..., 1,
I, that A;,Aa,.... A, € (0,1), and that 3, A; = 1. Prove that
PO i) < 325 i)

(b) Use this to prove that for a simple function f on a measure space
(X, A, ) with p(X) = 1, ¢(f fdu) < [ & fdu

(c) Conclude that for an L; function f on such a space, ¢([ fdu) <
Joofdp
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2. Suppose that f: [a,b] — R where a,b € R. Recall that

n—1

T.(f) = SUP{Z |f(zip1) = fl:)] - a=mp<zy <+ <zp =D}

P(f) = SUP{Z(f(miH) —fla)t ta=zo <z <<z =b)

n—1

Ni(p) = sup{Z(f(z,-) —flzi )T s a=z0 <2y < - < Ty =b}

Show that T?(f) = oo if and only if both PP(f) = oo and N?(f) = .

(You may use other facts from class about variation.)

<) Let Nv0. There s pachben OEX< e <X, =b sk :Zi(ﬁ(xd')-ﬁlx‘.\f >M.,
Thea T (6)s Z |foc, )b )| 2 i(ccxd|\-£(x¢))*>m. Sine Mowbivary,
T:( Fl =00 Z;r gt ue e c(q:,_ Buct Tt P7CE1, N €T (6))
=) Svppore P:n(jVoo. Let A2xex,¢-2%,2b be any purtion of (4 1),

fo-Fla\= LZ_:.ACC (wheve ot C(xd+|\~(:(xc\) = o%ﬂcc '%—ég&

?;;fcd = Zo vl -t £0.(6) R -{0),

Sinee. e partton as arbivary, N:’((‘f\ ﬁP:(Fl’r(l(nl—L(sl <00.

A swdar s gument shows Pt F M:(P,Lw} 5o s POl

Fomally T2 (6)= N2 (6) + P.2(6) <on,
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