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Class 10

Thm 2. u signed measure
Then 3 measures u,, u,, one is finite > u=u, —u,.

Pf.Letu”(E)=u(EnA) forEca
u (E)=-u(EnB)
Then (1) u™,u™: a —[0,00]
(QuT(g)=u(g)=0
u (g)=-u(g)=0
3) U+(in) =U((UE) N A) =u(U(E;nA) =2Zu(E;nA) = ZU+(Ei)
for disjoint {E;}. Also for u.
(4) u™(X) =u(A)
u™(X)=-u(B)
= one of them finite
(Ex. In proof of Thm 1, —oo <u(B) <0).

(5)u"(E)-u (E)=u(En A)+u(EnB)=u(E)
su=ut—-u"
Note: 1. In general, z4,44, not unique. (EX. p = g4 — 1, = (e4 + o) — (14, + 145))-

2.u=u"-u" Jordan decomposition of u
3. Jordan decomposition indep. of Hahn decomposition. (Ex.1.10.4)

Def. u™ upper variation of u
u~ lower variation of u
lu|=u" +u" total variation of u. (|u| measure)
u finite if |u| finite measure
u o-finite if [u| o-finite measure
Homework: Ex.1.10.3, 1.10.4

Analogue:
l.a=a"—a, wherea" :%(|a|+a) >0 & a~ :%(|a|—a) >0
2. |a|=a"+a"
3.V ae[-mw,x], a=a —a,, where a;,a, [-ow,], one is finite.
4.a,,a, not unique.

A>0 B<O



