BSTA 550 Ch 24

CHAPTER 24: CONTINUOUS R.V.S AND PDFE’S

Recall from Chapter 7: gty 3\@4( /{ ,P 301

Discrete vs. Continuous r.v.’s
e For adiscrete r.v, the set of possible va}ues is either finite or can be put
into a'countably lnflnlte list.
e Continuous r.v.s take on values from continuous intervals, or unions of
continuous intervals.

How to define probabilities for continuous r.v.s?
Disceete N, X 'va:(, QD., (x\= P[X:x)
)

Contiyuous .\,

Definition 24.1 (Probability density function).

The probability distribution, or probability density function (pdf), of a contin-
uous random variable X is a function fx(x), such that for all real values a, b with
a < b,

Pla< X <b) = /abe(a:)da:

Remarks:

(1) Note that fx(z) # P(X = x)!!

(2) In order for fx(x) to be a pdf, it needs to satisfy the properties
e fx(xz) >0forallzx

o %% fx(z)dr =1
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Example 24.2. Let fx(x) —2fora<a:<3 /P—x‘(;( {& R.SEexL3
(1) Find the value of a so that fx (z) is a pdf. el

&i‘:f‘— '___’/'M«ea 1 oR B\&obv—-i

3 (3-20)=1
225
S
a:{ 3 X
(2) Find P(2.7 < X <2.9). 19 2.9
Plarexca9)- f L Ax = &x\ =;L(u.ﬂ-a.9f§

23 3. 8l a)e 4

T —
(Rlowseiy “blacxed)

(3) Find P27 <X <29). 4

P(l"‘“l‘;&.ﬁ\-j Qoxs .. = 04
2.7 =
(4) Find P(X = 2.9). & 41 @
P(X—:'&-ﬁ\: as 293
1.9
] Y Adx=0
2.9

(5) Find P(X < 2.8). 8

P(z 28 - j - &x\ 2 (22-2.8D)

25

Fz(ﬂ\
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Definition 24.3 (Cumulative distribution function).
The cumulative distribution function (cdf) of a continuous random variable
X, is the function Fx(x), such that for all real values of r,

Fx(z)=P(X <z) = /_xoo fx(s)ds

Example 24.4. LeIWfoCS x < 3. Find Fx(x).
X
: o«\rfP(zéx\ ["a de - 2¢] £2 (x-2)

Q.S Q.5

<.
5 {?W'X S'S:xg—34
« for %23

Remarks:

In general, Fiy(z) is increasing and
o lim, , o Fx(z)=0
e lim, ., Fx(z) =1

PE>a=1-P X
®(as £ 2\

o\ T A- \:x(a—\

b
POn £ 225 =) 45 Rk =5y~ £
0

Theorem 24.5.

If X is a continuous random variable with pdf fx(x) and cdf Fx(x), then for all
real values of x at which F% (z) exists,

d

%FX( z) = Fx(2) = fx(v)
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Example 24.6. Let X be a r.v. with cdf

0 r <25
Fx(z) =8 2 —5 25<x2<3
1 x> 3
Find the pdf fx(x).
Solution: 0 X, 9.5
%&\:F'(x\ =) a asexes = & for A§ExES
O xX>2 J

Example 24.7. Let X be a r.v. with pdf fx(x) = 2e %, forz > 0.

(1) Show fx(x) is a pdf. Cag BXPMGV\J('.\&@
® LeNz0, allx & =D V
® r{icx\o\xﬂ J‘&gzxobc W= 2x ﬁ'id’;
= 9
- Jde'du =<-\l-\§e“olw=e“\ se - Lim e =4-0=1Y
0 2 oo w0 tk.s,:m'l
= o
(2) Find P(1 < X < 3). 3
3 -2 b - e
\‘?(lﬁxez\= [ae™ax=e”|-le - )=ce®
A ~2.X 1

-2.L



_B.., [x\ = ,lp:?'“ dp oc>() BSTA550Ch 24
J < ! ’j —

(3) Find FX (CIZ) X

=6 -(-e°)
(v}
(9]

W~ x>0
wWhere i€ EOR)=1 ¢ JQM 4‘%

o0
(4) Given Fx(x), find fx(x). i

-2

o -2
\:;(X\=F?(Xéx)=§3,e =-L

0o xoéo

S

(5) Find P(X > 1|X < 3). WA g\ = P(A cna®)
P(}_‘gﬂx;z;g - M P
\j(xf:33 Ce\=1- ™
3
-2x _ - -~

) 2¢7 - ERVED (1Y f127)

531 o \x e (3) 1-¢7*

’ (6) Find the median of the distribution of X . = 8.—1" ﬂrb

Bd W et 12

//// .5 = R (Zewm)

™ 0®
:5 e X (= F(W\\- 1-g2™
In(.s\ = ~?_me(€,\

M = @ = 0.3%653
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