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���^̂̂���óóó

1.�×^£è (Ω,F , P )��JΩîÝ×@ÂÐóX
×r.v., uv°u

E∀x ∈ R, {X < x} ∈ F�
2.'X
×�L3(Ω,F , P )î�r.v.��JE�Þa, b, a < b, {a ≤ X ≤
b}, {a < X ≤ b}, {a ≤ X < b}, {a < X < b}C{X = a}/òyF�
3.�Ω = {1, 2, 3, 4, 5, 6}, F 
�â{1, 2, 3, 4} C{3, 4, 5, 6} �t�Ýσ−
�, P
�L3Fî�Ø×^£Ðó�

(i) �¶�F�
(ii) �®Ðó

X(ω) =





2 , ω = 1, 2,

5 , ω = 3, 4,

7 , ω = 5, 6,

ÎÍ
(Ω,F , P ) î�×r.v.?

(iii) ��×^£Ðó P , ¸ÿE∀A ∈ F , P (A) = 0 T1�
4.'Ω = {1, 2, 3, 4, 5, 6}��X(ω) = 2, ω = 1, 2, 3, 4, X(ω) = 7, ω =

5, 6�
(i)��×t�Ýσ−�F , ¸ÿX
×r.v.�
(ii)�3(i)��Fî, �L×^£ÐóP�
(iii)E(ii)��P , ���X�5µÐóF�

7
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(iv)���Y = X2�p.d.f.�
5.'Ω = {1, 2, 3, 4, 5, 6}��X(ω) = ω2 + 200, ω ∈ Ω; Y (ω) = 1, uω ∈
{2, 4, 6}, Y (ω) = 2, uω ∈ {1, 3, 5}��5½EX,Y,��t�Ýσ−�, ¸

Í
r.v.’s�
6.'Ω = {−3,−2,−1, 1, 2, 3}��X(ω) = ω2, ω ∈ Ω; Y (ω) = −1, uω =

−3,−2,−1, Y (ω) = 1, uω = 1, Y (ω) = 2, uω = 2, 3�
(i)��t�Ýσ−�F1, ¸ÿX
×r.v.�
(ii)��t�Ýσ−�F2, ¸ÿY
×r.v.�
(iii)��t�Ýσ−�F3, ¸ÿU = Y 2
×r.v.�
(iv)��t�Ýσ−�F4, ¸ÿX, Y/
r.v.’s�

7.'X, Y
�L3(Ω,F , P )î�Þr.v.’s, A
×¯���

Z(ω) =

{
X(ω) , ω ∈ A,

Y (ω) , ω ∈ Ac�
�JZ 
×r.v.�
8.�J5µÐó�×�
¼=��
9.��W»3.8��J��
10.'S = {A1, A2, · · · , An}
Ω�×b§5v, Ai 6= ∅, i = 1, · · · , n, v

�F
�âA1, A2, · · · , An�t�Ýσ−��
(i) �J×ãΩ Ì�R �ÐóX 
×r.v., uv°uX 3N×Ai 
ð

ó�
(ii) ¿à(i)J�, uF�
�âΩ�Xb�/Ýσ−�, JD3×ãΩÌ

�R�ÐóY , ¸ÿ|Y |
×r.v., ¬Y�
×r.v.�
11.'X
×�L3Ωî�ÑÝr.v.�ê�Lr.v.

Xn =
n2n∑

k=1

k − 1
2n

IAnk
+ nIBn ,

Í�Ank = {(k − 1)/2n < X ≤ k/2n}, k = 1, 2, · · · , n2n, Bn = {X >

n}��J0 ≤ X1(ω) ≤ X2(ω) ≤ · · · , vn → ∞`, Xn(ω) ↑ X(ω),
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∀ω ∈ Ω�
12.'b×d.f.

F (x) =
1
2

+
x

2(|x|+ 1)
, x ∈ R�

�OF �×p.d.f.f , ¬O�¸F ′(x) = f(x)�XbxÝ/)�
13.'Øvÿ�Ø��Vº, ` �
ì=5F�6F ,Ëß¬!�´\Õ

ït9�E]105Ö��5FR�, �6Fâc�uËß�n¾`Ñ
}
ñ, v/3ì=5F�6F í85µ, �OËßº$«�^£�
14.�Jì�Ðó
×=�lr.v.�p.d.f.:

f(x) =





1
2ex, x ≤ 0,
1
4 , 0 < x < 2,

0, Í��

15.�

F (x) =
1

1 + e−(αx+β)
, x ∈ R,

Í�α > 0, β ∈ R, 
Þðó��JF
×d.f.(Ì
logistic5µ(logistic

distribution)), OÍp.d.f.f , ¬J�f(x) = αF (x)(1− F (x)), x ∈ R�
16.�Jì�Ðó
×Þ�ó�p.d.f.:

f(x, y) =
1
4π

cosyIA(x, y), A = (−π , π]× (−π/2, π/2]�

17.'Ω = [0, c], c > 0, F
[0, 1]î�XbBorel/)Ý/), v�P ([0, a])

= ai/ci, ∀a ∈ [0, c], Í�i
Øü�ÑJó��3Ωî�L×r.v.X, ¸

ÿXbU [0, 1]5µ�
18.�3×Ê	Ý^£è (Ω,F , P )î, �L×r.v. X, ¸XbN (0, 1)5

µ�
19.�3×Ê	Ý^£è (Ω,F , P )î, �L×r.v.X, ¸XbP(λ)5µ,

λ > 0�
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20.'Ω = {1, 2, 3, 4}, F
�âΩ�Xb�/Ýσ−�, P ({w}) = 1/4, ∀ω ∈
Ω��3Ωî�LÞ&ðó�r.v.’s X, Y , ¸ÿX�Y}ñ�
21.'Ω = {1, 2}, F
�âΩ�Xb�/Ýσ−�, P ({ω}) = 1/2, ∀ω ∈
Ω��®�Í3Ωî�LÞ&ðó�r.v.’s X,Y , ¸ÿX�Y}ñ?

22.'Ω = {1, 2, 3, 4, 5, 6}, F
�âΩ�Xb�/Ýσ−�, P ({ω}) =

1/6, ω ∈ Ω��X(ω) = ω, Y (ω) = 2ω, ω ∈ Ω��O(X, Y )�Ð)5

µ�
23.'Ω = {0, 1}, F = {∅, Ω, {0}, {1}}, vP ({0}) = r = 1 − P ({1}), Í
�0 < r < 1��¶�Xb�L3(Ω,F , P )îÝr.v.’s�¬¼�Í�8!
}ñï, 5µ8!ï, Ci.i.d.ï�
24.'bÞr.v.’sXCY , �L3!×^£è ��JEN×@óîÝBorel

/) B, |P (X ∈ B)− P (Y ∈ B)| ≤ P (X 6= Y )

25.'f 
Γ(n, 1) 5µ�p.d.f., n ≥ 1��JE∀λ > 0,
∫ ∞

λ
f(x)dx =

n−1∑

i=0

e−λ λi

i!�

26.'XbΓ(α, β)5µ, α > 1��JX�p.d.f.f(x), 3x = (α − 1)βbÁ

�Â�
27.'Y, Z
i.i.d.�U(0, 1)5µr.v.’s��Ox�Þg]�Px2+2xY +Z =

0b@q�^£�
28.'X, Y, Z
i.i.d.�E(1)5µr.v.’s��OP (X ≤ 2YvX ≤ 2Z)�
29.'X, Y
i.i.d.�N (0, σ2)5µr.v.’s��OP (X2 + Y 2 ≤ 1)�
30.�^ãÞÑJó, �OÍº!²�^£�(èî. ¿à

∑∞
i=1 i−2 =

π2/6)

31.'(X, Y )bp.d.f.

f(x, y) =
1
2π

(1 + x2 + y2)−3/2, x, y ∈ R�
(i) �JfÝ@
×p.d.f., hÇýãÞ�óCauchy5µ�p.d.f.�
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(ii) �JX, Y�\j5µ/
Cauchy5µ�
(iii) 'X,YbýãÞ�óCauchy5µ��®X�YÎÍ}ñ?

32.Þ2rÍ¦�^2w
rÍ»��, r ≥ 1, �Xi�ÏiÍ»���¦

ó��O
(i) X1, · · · , Xr�Ð)p.d.f.;

(ii) NÍ»��ªb2¦�^£�
33.'X1, · · · , Xn
i.i.d.�r.v.’s, vY = min{X1, · · · , Xn}b¢óλ �¼

ó5µ��JXi’s��!5µ
¼ó5µ, ¬��¢ó�
34.'X, Y 
i.i.d.�r.v.’s, vP (X = i) = 1/(N + 1), i = 0, 1, · · · , N�

(i) �OP (X ≥ Y ) CP (X = Y )�
(ii) �Omin{X, Y }, Cmax{X,Y } �\jp.d.f.’s�

35.'X, Y
Þ}ñÝr.v.’s, 5½b�1���Ge(p1)CGe(p2)5µ, p1 6=
p2�

(i)�OP (X ≥ Y ), P (X = Y )CP (X < Y )�
(ii)�OU=min{X,Y }, CV =X + Y�\jp.d.f.’s�

36.�§5.4��'ì,�M = (X(1) +X(n))/2�X1, · · · , Xn���û(mid-

range)��J

P (M ≤ m) = n

∫ m

−∞
(F (2m− x)− F (x))n−1f(x)dx�

37.'X1, · · · , Xn
i.i.d.�U(0, 1)5µr.v.’s, X(1) ≤ X(2) ≤ · · · ≤ X(n)�

Í5�Ù����X(0) = 0, X(n+1) = 1�ê�Uk = X(k) −X(k−1), 1 ≤
k ≤ n + 1�

(i)�OUk�p.d.f.�
(ii)�¼�Ukb£×ð�5µ, ¬��¢ó�
(iii)�OP (Uk > t), 0 ≤ t ≤ 1�

38.3îÞ��'ì, �R = X(n) −X(1) ��û, �M = (X(n) + X(1))/2

���û��OR �M �Ð)5µ�
39.�×ü���Ýað�, �^2ãËF�ÞÍ5Wëð��Ohëð
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�xW×ë��Ý^£�
40.�|»5.3�ëÍ�!Ý�', O3iî�^2i×f<, Í���y

i�5Ý^£�
41.'XbΓ(α, β)5µ��OY =

√
X�p.d.f.�

42.'X bN (µ, σ2) 5µ, �Y = eX��OY�p.d.f., YÌ
bEóðV

5µ(lognormal distribution)�
43.'XbU(0, 1)5µ, �Y = X−1 −X��OY�p.d.f.�
44.'XbU [0, 1]5µ��O×Ðów, ¸ÿY = w(X)�p.d.f.
f(x) =

2x, 0 ≤ x ≤ 1, vf(x) = 0, ux 6∈ [0, 1]�
45.'XbE(λ)5µ, �Y
×JóÂ�r.v., vY = m, um ≤ X < m + 1,

Í�m
×&�Jó��OY �5µ�
46. 'X1, X2 
i.i.d.�E(λ)5µr.v.’s, �Y1 = X1 −X2, Y2 = X2�

(i) �OY1, Y2 �Ð)p.d.f.�
(ii) �JY1 �p.d.f.
1

2λe−λ|y|, y ∈ R, hÇÔ¼ó5µ(double expo-

nential distribution TÌLaplace distribution)�
47.'X,Y
Þ}ñ�E(λ)5µr.v.’s, �Z = X − Y��OZ�d.f., .�

ÿÕp.d.f.�
48. 'X1�X2}ñ, v5½bBe(r1, s1)CBe(r2, s2)5µ��Y1 = X1,

Y2 = X2(1−X1)��OY1, Y2�Ð)p.d.f.�
49.'X1, X2
i.i.d.�N (0, 1)5µr.v.’s��O(U, V )�Ð)p.d.f., Í�U

= X1 −X2, V = X1 + X2�¬®U�VÎÍ}ñ�
50.'X1, X2, X3 
i.i.d.�U(0, 1) 5µr.v.’s��OY = X1 + X2 + X3�

p.d.f., ¬OP (Y ≤ 2)�
51.'U, V
Þ}ñ�N (0, 1)5µr.v.’s, �Z = ρU +

√
1− ρ2V, |ρ| <

1��O
(i) U,Z�Ð)p.d.f.;
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(ii) Z�p.d.f.;

(iii) X = µ1 + σ1UCY = µ2 + σ2Z�Ð)p.d.f., Í�σ1, σ2 > 0�h
ÇÞ�óðV5µ�
52.'U, V
Þ}ñÝr.v.’s, vUbRayleigh5µ, p.d.f.


fU (u) = σ−2ue−u2/(2σ2), u > 0,

VbU(−π, π)5µ��JX = UcosV�Y = UsinV
Þ}ñÝr.v.’s, v

/bN (0, σ2)Ý5µ�
53.'Y1bΓ(α + β, λ)�5µ, Y2bBe(α, β)�5µ, vY1�Y2}ñ��
JY1Y2�(1− Y2)Y1}ñ, vY1Y2bΓ(α, λ)5µ�
54.'X, Y 
i.i.d. �N (0, σ2)5µr.v.’s��T = arcsin(X/

√
X2 + Y 2)�

�J

(i) X2 + Y 2 �X/
√

X2 + Y 2 }ñ;

(ii) X2 + Y 2 �X/Y }ñ;

(iii) T bU(−π/2, π/2) 5µ;

(iv) X/Y bC(0, 1) 5µ;

(v) X/|Y | bC(0, 1) 5µ;

(vi) X/(X + Y )bC(1/2, 1/2)5µ�
55.'X, Y�Ð)p.d.f.


f(x, y) = 1/π, x2 + y2 ≤ 1,

�U = (X2 + Y 2)1/2, V = arctan(Y/X)��OU, V�Ð)5µ, ¬

®U�VÎÍ}ñ?

56.'X, Y
Þ}ñ�U [0, 1]5µr.v.’s��U = (X2+Y 2)1/2, V = arctan

(Y/X)��OU , V�Ð)C\jp.d.f.’s�
57.'V1, V2, · · · , Vn+1
i.i.d.�E(1)5µr.v.’s��Sm=

∑m
i=1Vi, 1 ≤

m ≤ n + 1�
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(i) �JT =
(

V1
Sn+1

, . . . , Vn
Sn+1

)
�p.d.f.


fT (t1, · · · , tn) =

{
n! , ti > 0, i = 1, · · · , n,v

∑n
i=1 ti < 1,

0 , Í��

(èî. �O
(

V1
Sn+1

, · · · , Vn
Sn+1

, Sn+1

)
�p.d.f.)

(ii) �JU =
(

S1
Sn+1

, · · · , Sn
Sn+1

)
�p.d.f.


fU (u1, · · · , un) =

{
n! , 0 < u1 < u2 < · · · < un < 1,

0 , Í��
58.'G
×=�lÝd.f., |g(u)
p.d.f.,u ∈ [0, 1]��J

f(x, y) =
1
2
(g(|x− y|) + g(1− |1− x− y|)), 0 < x, y < 1,


×Þ�ó�p.d.f., vX,Y�\j5µ/
U(0, 1)�
59.'ZbC(0, 1), JT = 1/ZùbC(0, 1)5µ�

(i)�1�h¨éÎÍ)§�
(ii)ÎÍbÍ�5µ, ¸ÿuZbh5µ, ÍÅóùb�5µ�

60.'X�Y}ñ, XbN (0, 1)5µ, �fY (y) = (2/
√

2π)e−y2/2G(y), y ∈
R, Í�G(y) > 0, vG(−y) = 1 − G(y), ∀y ∈ R��JX/YbC(0, 1)5

µ�
61.'br.v.’sXCY , �U = X + Y, V = X − Y�

(i) �ÜÞ}ñ�X,Y , vU�V�}ñ�
(ii) �ÜÞ�}ñ�X, Y , vU�V}ñ�

62.(i)'U�V}ñ, vU ,V/bEÌ5µ��JU + VùbEÌ5µ�
(ii)'U�V}ñ, vUbEÌ5µ��JUVùbEÌ5µ�

63.�Ü»�î, uU�V�}ñ, JÇ¸U ,V/bEÌ5µ, U/V , UV�

×�bEÌ5µ�
64.'U�V5µ8!, vU + V = a, Í�a > 0
×ðó�

(i)�JP (U > 0) ≥ 1/2�
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(ii)�®êÞ54-(vi)��¡, ÎÍÙ)(i)�����
65.X�Y/bN (0, 1)5µ,¬X�Y�}ñ��®X+YÎÍ��bN (0,

2)5µ�
66.'r.v.’s XC Y/b N (0, 1)5µ�&�×»�, ¸ÿ X + Y5½b

N (0, 2)CN (0, 4)5µ�
67.'bër.v.’sX, Y , Z�J

(i) ãX + Y = X + Z, ÎÍ0lY = Z?

(ii) ãX + Y
d= X + Z, ÎÍ0lY

d= Z? (u��îX�Y, Z}ñº

A¢? h`®Þ�W}p°, �¢�Chung(2001), p.194)�
(iii) ãX = Y + Z, vX

d= Y , ÎÍ0lZ = 0?

68.'X�Y/bN (0, 1)5µ��®X + Y��b9KÍ5µ�
69.E×d.f.F , �F−1(x) = inf{t|t ∈ R,vF (t) ≥ x}, x ∈ (0, 1)��J

(i) E∀x, t ∈ R, F−1(x) ≤ t, uv°ux ≤ F (t);

(ii) F−1
&�3v¼=�;

(iii) uF
=�, JF (F−1(x)) = x, ∀x ∈ [0, 1]�
70.'XbN (0, σ2)5µ��OY = |X|�p.d.f.CE(Y )�
71.'XbB(4, p)5µ��OE(sin(πX/2))�
72.'XbP(λ)5µ��OE((X + 1)−1)�
73. 'XbBe(r, s)5µ��J

E(Xk) =
r(r + 1) · · · (r + k − 1)

(r + s)(r + s + 1) · · · (r + s + k − 1)
, k = 1, 2, · · ·�

74.��×r > 0, �Ü×r.v.X, ¸ÿE(Xr)D3, ¬E(Xr+1)�D3�(è

î. �Êùó
∑∞

i=1 i−(r+2), ¬AhC�×p.d.f.)

75.'X, Y
Þ}ñ�r.v.’s, vE(X4) = 2, E(Y 2) = 1, E(X2) = 1, E(Y )

= 0��OVar(X2Y )�
76.'U1, U2
Þ}ñÝr.v.’s, v/bE(λ)5µ��Y = max{U1, U2}�
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�OE(Y )CVar(Y )�
77.�  [0, 1]�^2ã�nÍF, �U, V5½�Á�ÂCÁ�Â��
OE(U)CE(V )�
78.'X, Y
Þ}ñÝr.v.’s,vXbN (µ, σ2)5µ, YbΓ(α, β)5µ��Z

= XY��OE(Z)CVar(Z)�
79.'ßv�ß�Ý^º/
1/2�Ø»ãy»�Ýn;, N×�1/�

T�bv�, ¬Å8
9×ßýÝW�, !�N×�1©�b×v�, u

G¿h/
��, J�µ�ß, à�ß�×v�-6�c��®9ËÅ�
Æ�Ý¡�, ÎÍºCWãºî�9yv? ¬��§ã�
80.×2�µb25(¶�, 6�7Í�!Ýì��'N×(¶�í}ñ2
3Ø×ìì�, v3N×ìì��^£í
1/7�2�©b3b¶��ì
�����O2��Ýìó��TÂ�
81.'×»�bNù�n, Nùî&b×óC, 5½
1�N�µ��»�
ã��n, Nã�×ù¡w/��O

(i) ��ã�Ï×g�óC, Xmãó��TÂ;

(ii) Ï×gã�|GãÄÝóC, Xmãó��TÂ�
82.�^2ã500Íß, 9ì®Þ/��Ê�OÝ�µ��O

(i) �Kb2ßß^31`1^�^£;

(ii) 31`1^�ßßó��TÂ;

(iii) 3×O	�, �Kb1ß�ß�^óÝ�TÂ;

(iv) 3×O	�, �Kb2ß�ß�^óÝ�TÂ�
83.'X1, X2, · · · , Xn
i.i.d.�r.v.’s, vE(X1) = µ,Var(X1) = σ2��X

=
∑n

i=1 Xi/n�
(i) �J

∑n
i=1(Xi −X)2 =

∑n
i=1(Xi − µ)2 − n(X − µ)2�

(ii) ¿à(i)�JE(
∑n

i=1(Xi −X)2) = (n− 1)σ2�
84.'Xb�1���Ge(θ)5µ, θ > 0�êM
×ÑJó��Y = min

{X, M}, Z = max{X, M}��OE(Y )CE(Z)�
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85.'X,Y
i.i.d.�U [−1, 1]5µr.v.’s��M = U − V , Í�U =max{X,

Y }, V =min{X, Y }��O
(i)M�p.d.f.;

(ii)E(M), ¬�Õh�TÂÎÍ)§�
86.'UbU(0, 1)5µ, �X = sin(2πU), Y = cos(2πU)��JVar(X +

Y ) = Var(X) + Var(Y )�ê®X�YÎÍ}ñ?

87.ÞnÍ¦�^2w
rÍ»��, n ≥ 1, r ≥ 2��Xi = 1, uÏiÍ»

�ÎèÝ, ÍJXi = 0, i = 1, · · · , r��O
(i)E(Xi) ;

(ii)E(XiXj), i 6= j;

(iii)E(Sr)CVar(Sr), Í�Sr�è»�Ýóê�
88.'f
×=�Ðó�k£��5I =

∫ 1
0 f(x)dx, �ÿÕU(0, 1)5

µ�nÍÌ?ÂX1, · · · , Xn, v�T = 1
n

∑n
i=1 f(Xi)��JE(T ) = I,

vVar(T ) = 1
n

∫ 1
0 (f(x)− I)2dx�

89.�JEn ≥ 2,

Var

(
n∑

i=1

Xi

)
=

n∑

i=1

Var(Xi) + 2
∑

i<j

Cov(Xi, Xj)�

90.�JCov(
∑m

i=1 αiXi,
∑n

j=1 βjYj) =
∑m

i=1

∑n
j=1 αiβjCov(Xi, Yj), m,n

≥ 1�
91.�Jì��§8.1�×.Â: uE(Xn)D3, n ≥ 1, J

E(Xn) = n(
∫ ∞

0
xn−1(1− F (x))dx−

∫ 0

−∞
xn−1F (x)dx)�

92.'X, Y�Ð)p.d.f.
f(x, y) = Cxα−1yβ−1(1 − x − y)γ−1, x, y > 0,

vx + y ≤ 1, Í�C
×ðó�
(i) �JC = Γ(α + β + γ)/(Γ(α)Γ(β)Γ(γ))�
(ii) �JX, Y�Þ\j5µ/
beta5µ�
(iii) �®X�YÎÍ}ñ?

(iv) �OX, Y�8n;óρ�
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93.'X, Y�Ð)p.d.f.AîÞ��W = X/(1−X), Z = Y/(1− Y )��
OW,Z�Ð)p.d.f.�
94.'k ≥ 2, αi > 0, i = 1, · · · , k, C = Γ(α1+· · ·+αk)/(Γ(α1) · · ·Γ(αk))�
�J

f(x1, · · · , xk−1) = C
k−1∏

i=1

xαi−1
i (1− x1 − · · · − xk−1)αk−1,

xi > 0, i = 1, · · · , k − 1,vx1 + · · ·+ xk−1 < 1,


×(k−1)�ó�p.d.f.�ÛÛÛ. ×�^'�(X1, · · · , Xk)Ì
bk�óDiri-

chlet5µ, ¢ó
α1, · · · , αk, uv°uX1, · · · , Xk−1�p.d.f.
î�f ,

vXk = 1−X1 − · · · −Xk−1�
95.'X
×EÌÝr.v., vE(X3) < ∞��JX�X2P8n�
96.'XbU(−a, a)5µ, a > 0��JX�X2P8n,¬X�X2�}ñ�
97.'X1, X2, X3
}ñ�r.v.’s, vVar(Xi) = σ2

i , i = 1, 2, 3��OX1 −
X2 �X2 + X3 �8n;ó�
98.'r.v.’sX, Y��ρ(X, Y ) = 1/2, Var(X) = 1, Var(Y ) = 2��OVar(X

− 2Y )�
99.'×»�b3R¦C2A¦, �h»��^2ã�2¦, �U, V5½�Í

��R¦CA¦ó��Oρ(U, V )�
100.b×2ÑÝY�, Ë«5½¶óC1C2�}ñ27V2g, �X�2g

�õ, Y�2g�Á�Â��Oρ(X,Y )�
101.×»�b3Í¦, _r5½
1�3��^2ã�2¦, Ngã�¡�w

/, �X,Y 5½�2¦�rD��Oρ(X, Y )�
102. 'X1, · · · , Xn
i.i.d.�E(λ)5µr.v.’s��JT = 2λ

∑n
i=1 Xibχ2

2n5

µ�
103.'g
Rî�×&�3ÝÑÐó��JP (Z ≥ c) ≤ E(g(Z))/g(c)�
104.'X
×ÑÝr.v., vE(X) < ∞��JE(1/X) ≥ 1/E(X), v�
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PWñ, uv°uX
×ðó�ÛÛÛ.×���bE(Xα) ≥ (E(X))α, α ≥
1Tα ≤ 0;E(Xα) ≤ (E(X))α, 0 ≤ α ≤ 1, �Gurland(1968)�
105.'r.v.X��E(X2) < ∞, �QE([X]) ≤ E(X), Í�[ · ]�{úÐ
ó��®Var([X]) ≤ Var(X) ÎÍÄWñ?

106.'bÞr.v.’sXCY , d.f.’s&
FCG�uF (x) ≤ G(x), ∀ x ∈ R, J

ÌXfY�^´�(stochastically larger)�uX�Y}ñ, �Jh`P (X

≥ Y ) ≥ 1/2�
107.7V×2ÑÝY�×g, �X�XÿÑ«ó�Q¡¥7V�Y�Ë
g, �Z�XÿÑ«ó��JZfX�^´��
108.'X
×r.v., vP (X = 1) = P (X = 3) = 1/18, P (X = 2) =

16/18��µ = E(X), σ2 = Var(X)��JD3×δ > 0,¸ÿP (|X−µ| ≥
δ) = σ2/δ2�h»�îChebyshev��P���î&P°;
�
109.'bX, Y, Zër.v.’s, �TÂí
0, �²óí
1��ρ1 = ρ(X, Y ),

ρ2 = ρ(Y,Z), ρ3 = ρ(X,Z)��J

ρ3 ≥ ρ1ρ2 −
√

(1− ρ2
1)(1− ρ2

2)�

(èî. XZ = (ρ1Y + (X − ρ1Y ))(ρ2Y + (Z − ρ2Y )), ¬¿àSchwarz��

P)

110.'Ø^�31�`/ºn¾Ý²^óbPoisson5µ, �TÂ
90�
�¿àChebyshev��P, O31�`/n¾Ý²^ó, +y80�100  �

^£Ý×ì&�
111.'g
×ãR�(0,∞)�BorelÐó, vg
×�(even)Ðó(Çg(−x) =

g(x)), ê'Ex ≥ 0, g
&�3�JE��r.v.X, ©�E(g(X)) < ∞, C

��a > 0, �J

P (|X| ≥ a) ≤ E(g(X))
g(a) �

112.'a, r > 0vn
ÑJó, �J

a(a + r)(a + 2r) · · · (a + nr) ∼ Ce−nrn+1nn+1/2+a/r,
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Í�ðóC =
√

2π/Γ(a/r)�
113. �JE��ÞÑJóa, b,

(a + 1)(a + 2) · · · (a + n)
(b + 1)(b + 2) · · · (b + n)

∼ b!
a!

na−b�


