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+3
0

→1

+1
0

→1
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X ↑ N (3, 4) Y = 2X → 1
P(Y > 6)

0.4

0.3

0.7

0.6

0.5

X,Y, Z Z = X + 2Y ω2
X ,ω2

Y ,ω
2
Z

X,Y Z

ω2
Z ↓ ω2

X + 4ω2
Y

ωZ ↓ ωX + 2ωY

1
2

1
4

2
3

3
4

X [→1, 1]
X ↑ Uniform(→1, 1) Y = X2

Y

fY (y) =
1

2
→
y 0 ↓ y ↓ 1

fY (y) =
1

4
→
y 0 ↓ y ↓ 1

fY (y) = 1 0 ↓ y ↓ 1

fY (y) =
↔
y 0 ↓ y ↓ 1
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x ↗ R

F (x) = exp(→e↑x)

F (x) = 1→ exp(→1/|x|)
F (x) = 1→ exp(x)

F (x) = 1
1↑e→x

A,B
th

0.3125

0.375

0.5

0.25

0.625

n p1, p2, . . . , pk
X1, X2, . . . , Xk

Cov(Xi, Xj) i ↘= j

npipj i ↘= j

pipj i ↘= j

n2pipj i ↘= j

→n2pipj i ↘= j

→pipj i ↘= j

→npipj i ↘= j

9
14

10
15

10
13

11
15

11
14

U ↑ Uniform(0, 1) X = 4 ln(1/U) E[X]

4

8

1

≃
2
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f(x) =
3

8
x2, 0 ↓ x ↓ 2.

1
X

3
2

1
2
3

3
8

3
4

ε

7(1→ (ε+ 1)e↑ω)

1→ ε7e↑7ω

(1→ εe↑ω)7

1→ (ε+ 1)7e↑7ω

(1→ (ε+ 1)e↑ω)7

2
5

1
4

2
7

1
3

1
4

27
256

1
4

3
16

27
175

9
64
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A,B A B
Ac Bc
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(n
r

)
=

(n↑1
r↑1

)
+
(n↑1

r

)
.

∑r
j=0

(m
j

)( n
r↑j

)
=

(m+n
r

)
.

(1→ x)↑n =
∑↓

i=0

(n+i↑1
i

)
xi, |x| < 1.

limn↔↓ n↑r
(n
r

)
= 1

r! r ↗ N

exp(x) = ex =
∑↓

i=0
xi

i! .

P(
n⋃

i=1

Ai) =
n∑

r=1

(→1)r+1
∑

1↗i1<i2<...<ir↗n

P(Ai1 ⇐Ai2 ⇐ · · · ⇐Air )

!(ϑ) =
∫↓
0 uε↑1e↑udu ϑ > 0

!(n) = (n→ 1)! n ↗ N.
!(ϑ+ 1) = ϑ!(ϑ) ϑ > 0.

g(X,Y ) (X,Y ) X = x

E[g(X,Y )|X = x] =

{∑
y g(x, y)fY |X(y|x) discrete case

∫
g(x, y)fY |X(y|x)dy continuous case

fX(x) > 0 E[|g(X,Y )||X = x] < ≃

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) 1→ p+ pet

n, p

P (X = k) =
(n
k

)
pk(1→ p)n↑k

k ↗ {0, 1, 2, . . . n} np np(1→ p) (1→ p+ pet)n

p
P (X = k) = (1→ p)k↑1p

k ↗ { } 1
p

1↑p
p2

pet

1↑(1↑p)et

(1→ p)et < 1

r, p

P (X = x) =
(x↑1
r↑1

)
pr(1→ p)x↑r

x ↗ {r, r + 1, r + 2, . . . } r
p

r(1↑p)
p2

( pet

1↑(1↑p)et )
r

(1→ p)et < 1

w, b, n

P (X = k) =
(wk)(

b
n→k)

(w+b
n )

k ↗ {0, 1, 2, . . . , n} µ = nw
b+w

(
w+b↑n
w+b↑1

)
nµ

n (1→
µ
n )

ε

P (X = k) = e→ωωk

k!

k ↗ { } ε ε eω(e
t↑1)

a, b

f(x) = 1
b↑a

x ↗ [a, b] a+b
2

(b↑a)2

12
etb↑eta

t(b↑a)

(ε)
f(x) = εe↑ωx

x ↗ (0,≃) 1
ω

1
ω2

ω
ω↑t , t < ε

N (µ,ω2)

f(x) = 1
ϑ
→
2ϖ

e↑
(x→µ)2

2ε2

x ↗ (→≃,≃) µ ω2 etµ+
ε2t2

2

ϖ2
n

1
2n/2!(n/2)

xn/2↑1e↑x/2

x ↗ (0,≃) n 2n
(1→ 2t)↑n/2

t < 1/2

!(ϑ,ε)

ωϑ

!(ε)x
ε↑1e↑ωx

x ↗ (0,≃) ε
ω

ε
ω2

(1→ t
ω )

↑ε

t < ε
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!(z)

z

Φ(z)

z < 0 P(Z ↓ z) = ”(z) = 1→ ”(→z) z ↗ R

z
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