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So far : Discrete r. r.

TEE - 3 x: ii ? i }

However many important situations
are by XE H -> continousmodeled

V. U.

Translation from discrete to continuous

pmf > density fP

Ʃ "
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2 Expectation and variance of continuous random variables

3 The uniform random variable

4 Normal random variables
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6 Other continuous distributions

7 The distribution of a function of a random variable
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General definition

Let
P a probability on a sample space S

X : S → E a random variable, with E ↑ R

We say that X is a continuous random variable if
ω→ There exists f ↓ 0 such that for "all" B ↑ R we have

P(X ↔ B) =
∫

B
f (x) dx

The function f is called
ω→ the probability density function of the random variable X

Definition 1.
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Discrete case
, if BC [si; :21)

,

P(AεB) =☆εBP (x: )

~
measure theory



Law of X according to f
Type of information obtained with f : We have

P(a ↗ X ↗ b) =
∫ b

a
f (x) dx

P(X = a) = 0

F (a) = P(X ↗ a) =
∫ a

→↑
f (x) dx

Figure: P(a ↓ X ↓ b) =
∫ b

a f (x) dx
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Example: radio tube (1)

Situation:
X = lifetime of a radio tube
Density of X :

f (x) = 100
x2 1(100,↑)(x)

We have 5 tubes in a set

Question: Probability that 2 of the 5 tubes have to be replaced
within the first 150h of operation
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Let X vf(x) dx
witk flxl= 100 1(100,0) (x2)(

Bmk

P( J ( 100 ) - d
0

"

flu ) dx

있 00
0 1( 100,0 ,

(c ) dx
= O on (-0, 100]

- ①

Here we assume that the rube functiooa



Step 1 We wish to compute
fba ← 10 일 I (1o

0
, ∞

,[a 」PCX ≤ 150 )

= 150 f(x)d=0 che

J 더 싶
1

100 J
.
50 e

100* 1 .
..

s0

= 100 ( ‰ - 's0 ) = 一号二高


