
Continuous Distribution.

4. . A r. w. Y is said to be continuous if
there exists a function

fy . R , [0
,
0]

such that

P[YE[a,b]]=Sfylyldy for all a bb.

The fition fy is called the

probability density function (pdf) of Y.

Properties : ofyly 0 for all y

· (fyly)dy = 1

Note :· For a pinf Ry , we have that pyly) 1 , forall yesy.
· For a pdf fy , it's possible that fly)) 1 for some

fy y

m35

yytayGy
P [ YE [y, y+ayJ] - ~ fy (y) . Ay = f-,, (y) dy , i

.

e.,

P [YE [a
,
b]] - Sa

'

fylyldy

Careat : There are r. v .s that are neither discrete nor continuous.



Example . Y is uniformly distributed between 1 and r.

-> wUSe,r
K for yell , r]

fyly) - { o for ysl and you

Sady = 1 = x = r-e

We introduce
, for any subset AFIR,

1a : D > IR

IAlY )- { 8森Yy≠A
this fition is called the indicator function.
*
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M378K Introduction to Mathematical Statistics
Problem Set #5

Continuous distributions.

Problem 5.1. Source: Sample P exam, Problem #33.
The lifetime of a machine part has a continuous distribution on the interval (0, 40) with probability
density function fX , where

fX(x) / 1

(10 + x)2

on the interval.
Calculate the probability that the lifetime of the machine part is less than 6.

↓
is proportional to

⽌
Density :

fx (x ] -是品
x)z

- U (0
,
40)
(x)

P[X <6 ] -
S

。

f× (a\d
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