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1 Continuous RV

Prob(a ≤ X ≤ b) =

∫ b

a

fX(x)dx

• fX ≥ 0

• f∞−∞fX(x)dx = 1

• sum formulas

FX(x) cumulative distribution.

FX(x) =

∫ x

−∞
fX(t)dt.

Example 1.1. Uniform[a, b]

χunif [a,b](x) =

0, x /∈ [a, b]

1, x ∈ [a, b]
, funif [a,b] =

1

a− b

∫ x

−∞
χ(t)dt

Example 1.2.

fX(x) =

0,

λe−λx, λ > 0

Exponential RV, analogues to geometric distributions

E(X) =
1

λ
.

Example 1.3. T-distribution

Γ(s) =

∫ ∞
0

xse−ddx
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Generalities on fX(x).

Independence of 2 RV’s, X,Y. For continuous distributions, X,Y are independent iff

fX,Y(x, y) = fX(x)fY(y).

fX(x) is the marginal:

fX(x) =

∫ ∞
−∞

fX,Y(x, y)dy.

So

P(a ≤ X ≤ b, c ≤ Yd) =

∫ b

a

∫ d

c

fX,Y(x, y)dydx

=

(∫ b

a

fX,Y(x, y)dx

)(∫ d

c

fX,Y(x, y)dy

)
= P(a ≤ X ≤ b)P(c ≤ Yd).

Converse:
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