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X ⇠ Uniform(1, 3) Y Y |X ⇠ exp(X) fY |X(y|x) = xe�yx for y 2
(0,1), x 2 (1, 3) E[X2Y ]
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P(C) = 0.5 P(D) = 0.3 P(C|D) = 0.5 P(Dc|Cc)
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X Y Var(X) = 2 Var(Y ) = 8 corr(X,Y ) = �0.5
cov(2X + Y, Y � 3X)
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fX(x) =
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cx if x 2 [0, 2]

0 otherwise
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c fX Var(X)
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Xn
r

�
=
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+
Xn�1
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�
.
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Xm
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�X n
r�j

�
=

Xm+n
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�
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(1� x)�n =
�1

i=0

Xn+i�1
i

�
xi, |x| < 1.

limn!1 n�r
Xn
r

�
= 1

r! r 2 N

P(
nP

i=1

Ai) =
n[

r=1

(�1)r+1
[

1i1<i2<...<irn

P(Ai1 �Ai2 � · · · �Air )

X Y = g(X) g
g�1

fY (y) = |dg
�1(y)

dy
|fX(g�1(y)).
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p
P(X = 1) = p

P(X = 0) = 1� p p p(1� p)

n, p

P(X = k) =
Xn
k

�
pk(1� p)n�k

k 2 {0, 1, 2, . . . n} np np(1� p)

p
P(X = k) = (1� p)k�1p

k 2 { } 1
p

1�p
p2

r, p

P(X = x) =
Xx�1
r�1

�
pr(1� p)x�r

x 2 {r, r + 1, r + 2, . . . } r
p

r(1�p)
p2

w, b, n

P(X = k) =
(wk)(

b
n�k)

(w+b
n )

k 2 {0, 1, 2, . . . , n} µ = nw
b+w

⇣
w+b�n
w+b�1

⌘
nµ

n (1�
µ
n )

�

P(X = k) = e���k

k!

k 2 { } � �

a, b

f(x) = 1
b�a

x 2 [a, b] a+b
2

(b�a)2
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f(x) = �e��x

x 2 (0,1) 1
�

1
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N (µ,�2)

f(x) = 1
�
p
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e�
(x�µ)2
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x 2 (�1,1) µ �2

Gamma(↵,�)

f(x) = �↵
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�(z)
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Φ(z)

z < 0 P(Z  z) = �(z) = 1� �(�z) z 2 R

z

y y


