ChaP S. Continwous V.U./g‘

§ 5.1 Introduction .

De‘:, X bs Cwl,lec‘ 0. Cownt. V.v. <ov O«;}DSOIWI“Q

cont, vU.) if thee s a non-negative

‘FU,V\,(,HW\ oleffneck oh <~"°, 00)  Such that

P{ XGB} = §B ‘P(x)dx

-For all  measurable” sets B c (=%, ).

Remmrk: Ttw. Meayuiralle Seﬂ lTnc,lu,ole, aH l%teVUaf,s/
and ‘t'lu. C.ou.hfq,lo[ﬁ- LUIFOM/ID,"EYSechb\ms 05— uﬂbmaj,"

JCM N

N .
o
Avea = 5(:) \Gou dx

Pru—



P{%X@o% = fqb £eo d

> Awam 05} Hha Shaded

Te\jien\

« We cdll {3 the P\POI:)\ dehs;‘i‘\y \Guhq[w‘n (Pd;)
of X.

Emmrlez, let X be o cfs vy, with pdg

fon= iC(Z}X-ZXL) 3 x6(02)

0 otherwise .

h) Fltqgl +he Ua,l\/\q. o{r C
@) Fund Pi X<l b

s J_o: go(x)olx: 1.
Sina P{ Xé<~oo/oo)}: PfS}:\






Cxer. 1 . Surpom X has a PAF
g(x): A Q—Tx" i X >o
i 0 o Hherwite
(1) Fid the value of )
& Fid Py X > 100}

§o|quion:

I
feh@ A = (oo



10D
+ 00 — X
— J | (Do
oo (0O C d X
.__X_ 0O
— P e/ (0D
(0D
- -1
= e o

§ 5.2 Exred‘&ﬁ‘h OS" Q C+$. Y. U.

Recall that the exrecjtmt(im o)C o discete ru. X def;‘necl "’j’
E[X1= T =P{ X=x}

wLew. the Summation i taken over all the 'Dassible Uo\lw.s that

X Can {ake on,

We can not A?rec“j use this method %o de](me the e)(e(‘i'af[oh o§
a cts vu.  Sine Th the cts case, X will take on UI\COuhtabEy
oLff Ualues, and moveouver,

Pf X=x}=o fir ol xeR.



DelF, Let >( be o CTs U, with Pd{l {3
Then We O\Qflf&

E(x1 = £°° JC]CCx) dx

Tntuwitive idea .
IVLH/LL conﬁnu/vwb Cm/ we rvmke O

DO«VHTIOI\/I
93— <~\xs,oo) Ey <Xn)n:i>o Swdn thet
Xm.-l ~ Xa = 4X,

Then

=
—

2, Xn P{XrﬁXS Xt }
n
Yt ax
2. Xn g WCQ() ol X
N N

~ G
NoT X fcxh)‘Ax — g_mx]%)otx

S Ax->o0.



EX@MF\Q 2 >< 15 Said #o be u/nf&ovmlj Mﬂ:bufe&[
on ED,ll \\]r- It L\M 1hy Fou()wr%dﬁnsw

{m = { 1 i xe Lo 0]

0 0 tharw (v

{:\hcﬁ E[X]

gol,wﬁbni
E[X] = b X-F(«) ol x
1

= 50— X+ L dx

BGIOUO we Consioler the QXFQCl‘oCL'(o\v) D? ‘Fu“0+15n5

of c’rs r.U.’s ]



Pm‘ag' [ef X be a cts nu. with oleusH‘y Q
let %* IR"’(_R, TLLM

E(: %(X)] = Smﬁ(x)F(x) dx .

We. FYWQ H/Le aloave l)‘roP On\\y h 'HQ Cone ‘[’La]\‘ %}0

To this end, we ‘Ft‘vs"; Fone the ‘\Qallow,‘,\g_
lem 4 Let Y be o nownegahive et rUu. Thea

Em—f P{Y>9) dy.

TO PYOUQ Lem 4, we need to use the §DI‘°W';X result.

j <§ To, 330‘ ‘*ﬂ J(f feey )clx

wM F s hon- anq/{'\\V“Q, This s o s

deciadl Version

of the Fubini Theorem



P o5 Lemde Leb £ be tha density of Y.

TTOR non-negative, «F(x)zo for xgo.
So ELY] = f_: X-F(x)dx = y:o x F(x) dx, Observe

S: P{Yw} dy

(b

(oo (o)

¢
[ genfodc ) ds

%(12‘332 f 1 “F X >Y
o if



= gow )C(X)< goxj_ d'g-l-(:co 413> dx
= f:o XF(X) d x

= ELYI. I

ProoF of Prof.s: B)/ Lem 4)

f[a0] = § P 9w =s}es

Wh'"je B::{XGR: q(x)>§j}. Tlum

Pfg(X)”J} = P{ XeB} = §B go‘) clx.—”-\g feodx.
x: 60>4}

Hene

EL9(%1 :jw fodx dy

fxi90 >y}

:5:’6—‘” R ) \eoodx)olj

where ‘ﬂ(x,g):{ 1 i]C q®) >y
o °tLerwa{_g ,



$o l’y the Fubini Thm,

=L4001 = {: (ﬁo focw chwltl) b
N j: fo (fﬁo hx.9) dn) ohx

= > 9x) 00
e S?(X) go h(x,b)d“%(”h(x,a)dg)

X

= g:: f;(x)( go‘i(xwi Iy + f;; . dg) "

= S:: ?(m qedx.
14 .



LeJt X be O Cts Y.L, DeFmQ the Uonanca oS:. >< L,j
Var (X)= E[(X-p)], whe p=€0X]
Pro|3, 1. Var(X) = E[Xl] - "Ll.

PF Let ]0 be the Olelnsffj oF >< Theh
e (X) = EL(X-w1]
= (o (em i) oo dx

— Y Lo
J:w Xl)ccx)olx — M f_k x]o(x)&x
Nl
tH) P(x)olx

0o
= Si“ Xl%x)dx — 2 M T

= S:: le(x)dX = [\A)~
ECX*T -1

I}

i



§ 5.y Unfform Jk\s"'v;lOu,hD\hsﬁ

DQ,E, A ct X rs soxd to be bbh\fof"h[j oleaty "»u,""ed
on [a,bl l\jj 1t kcug o clelnsHy

fas f T2 xe()

0 0 tor wise
P(K, A
-£

o b > X

We call >< I\S 1 u,hl'g‘ ¢.U On [0\1'0]’ oV Sa,)/
X ‘no,/s o \th‘g- d/thh,ﬂ)whb‘n oh [:quoj'



Emmjple s Caledete ELXT ome \/CX)
?or O u\mig 'SV X o Eo\/bl_

Soluhibn
6o
E[ X1 = j;o xf@&) o x

— b
= L4
S(,\ X o
=>4 - lL(b/L‘_ﬂi\)
b-a |6 6 -o
= Qb
2
(o
KT = | xPoods
== ’OxL\' d x
o b~




feng
V(X)

)

f

. Deg. (Can[dﬁW diafnbuhon ]Qm(’b;“)—
leb X be o cbs vy with density [
wg_ olbfiu

Py (o) = P X <b ]
= &b Lo dx.



Prop.3. It {3 S s ob b, thn
FX/(b) = 10(5),

P'F No e That §or UE IR, uto,
btW A
Fx<b’f“) _Fx (b) C)ew Lerydx "y_kﬂcéﬁx
- u

Ww

btUu
= -L—J FQOO\X

Sihe 'F s cfs ot b, 5o

\e(x)~¥(b) s close o o
M X 1S Clo.&e to b
hena @y W>o -—L.gbﬂl‘[z(x) I - @(b)

7



Emw»‘ﬂe[}.
[ot X he o um‘g wV over (O/l>,
Find the Oleh?szlt\j o Xl.

go[moﬂ . l:Xz(b): Pi Xléb}
i%sxsm, i b>o

i ohherwi g
J . i]f’ b>1
= 2 Aﬂ; J)( bé@/‘))



T&L‘(\/\\-& CL‘QJV\\\)Q/HVQ W e 0\01‘@1;\

3[ <b):%£j—t & be(o)
X O otheyr Wity .
7



