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1.

P(X = k) =
Ck

mCr−k
n

Cr
m+n

, 0 ≤ k ≤ min{r,m}

3.

P(ξ = k) =
a

a + b
·

a − 1
a + b − 1

· · · · ·
a − k + 1

a + b − k + 1
·

b
a + b − k

(0 ≤ k ≤ a)

6.

P(��Ñy��6:) =
36 − 25

36
=

11
36

ξÑlAÛ©Ù§P(ξ = k) = (1 −
11
36

)k−1 11
36

(k ≥ 1)

10.

-
P(X = k + 1)

P(X = k)
=

Ck+1
n pk+1(1 − p)n−k−1

Ck
n pk(1 − p)n−k =

n − k
k + 1

·
p

1 − p
> 1

�: k < (n + 1)p − 1

∴ k < (n + 1)p − 1�4O§k > (n + 1)p − 1�4~

�(n + 1)p´�ê�§���:k = (n + 1)p − 1½(n + 1)p

�(n + 1)p��ê�§���:k = b(n + 1)pc§∴ (n + 1)p − 1 < k < (n + 1)p

11.
P(X ≥ 1) = 1 − p(X = 0) = 1 −C0

2(1 − p)2 =
5
9

∴ p =
1
3

P(Y ≥ 1) = 1 − P(Y = 0) = 1 −C0
3(1 −

1
3

)3 =
19
27
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14.
u)¯�gêX ∼ B(n, p)§Ù¥n = 1000 , p = 0.001
∵ n��§p��§�np = 1
∴ XCqÑlPoi(1)

∴u)¯��gêØ�u2�VÇ�: 1 − P(X = 0) − P(X = 1) = 1 − e−1 − e−1 = 1 −
2
e

15.
�kX�<Ø5§KX ∼ B(n, p)§Ù¥n = 52 , p = 0.05
∵ n��§p��§�np = 2.6
∴ XCqÑlPoi(2.6)
∴z�Ñy�À�Ñk ��VÇ�:
P(X ≥ 2) = 1 − P(X = 0) − P(X = 1) = 1 − e−2.6 − e−2.6 · 2.6

16.
7�5:Ñ

¿©5:
∵é?¿�K�êmÚnk:

P(ξ = m + n|ξ ≥ n) = P(ξ = m)

∴-n = 1��P(ξ = m + 1|ξ ≥ 1) = P(ξ = m)

∴
P(ξ = m + 1, ξ ≥ 1)

P(ξ ≥ 1)
= P(ξ = m)

∴ P(ξ = m + 1) = P(ξ ≥ 1)P(ξ = m) = [1 − P(ξ = 0)]P(ξ = m)

-p = P(ξ = 0)�±íÑP(ξ = k) = (1 − p)k p , k = 0, 1, 2, . . .

5:ùpí��©Ù��l0m©§�~��AÛ©ÙÑkØÓ§
eòK8¥�^�ξ ≥ nU�ξ > nK�~��AÛ©Ù�Ó"

17.
(3)∫ 1

−1

c
√

1 − x2
dx = 2c

∫ 1

0

1
√

1 − x2
dx = 2c arcsin x

∣∣∣1
0

= cπ = 1

∴ c =
1
π

(4)

c
∫ +∞

0
x2e−x2/αdx

t=x2/α
=======

cα
3
2

2

∫ +∞

0
t

1
2 e−tdt =

cα
3
2

2
Γ(

3
2

) =
cα

3
2

4
Γ(

1
2

) =
cα

3
2
√
π

4
= 1

∴ c =
4

α
3
2
√
π

2



18.

(1) c
∫ 2

0
(4x − 2x2)dx = 1 =⇒ c =

3
8

(2) P
(1
2
< X <

3
2

)
=

∫ 3/2

1/2

3
8

(4x − 2x2)dx =
11
16

19.

∵ X�3(0, 1)¥��

∴ F(0) = 0 , F(1) = 1

∵ F(b) − F(a)=�b − ak'

∴ F(x + y) − F(x) = F(y) − F(0)

∴ F(x + y) = F(x) + F(y) (�Ü�§)§qdF�üN5 ()�Ü�§���¿©^�)

∴)�F(x) = cx§dF(1) = 1��c = 1

∴ F(x) = x, x ∈ (0, 1)§=X ∼ U(0, 1)

21.
(1)
P(ξ < 2) = φ(2) = 0.97725

P(|ξ| ≤ 2) = φ(2) − φ(−2) = 2φ(2) − 1 = 0.9545

(2)
P(|ξ − µ| ≤ σ) = φ(1) − φ(−1) = 2φ(1) − 1 = 0.6826
P(|ξ − µ| ≤ 2σ) = φ(2) − φ(−2) = 2φ(2) − 1 = 0.9545

(3)

P(2 < ξ ≤ 5) = P
(2 − 3

2
<
ξ − 3

2
≤

5 − 3
2

)
= φ(1) − φ(−0.5) = φ(1) + φ(0.5) − 1 = 0.5328

P(ξ > 3) = 0.5

P(|ξ − c| < c) = 0.01⇐⇒ P(0 < ξ < 2c) = 0.01⇐⇒ P
(0 − 3

2
<
ξ − 3

2
<

2c − 3
2

)
= 0.01

∴ φ(c −
3
2

) − φ(−
3
2

) = 0.01

∴ φ(c −
3
2

) = 0.07681 =⇒ φ(
3
2
− c) = 0.92319

�L�§L¥vk�0.92319éA��§��±��
3
2
− cAT31.42 ∼ 1.44�m

|^�5��{��:

3/2 − c − 1.42
0.92319 − 0.92220

=
1.44 − 1.42

0.92507 − 0.92220
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)�c = 0.07310

22.
dé¡5´�x2 = 60�x1,x3'ux = 60é¡

qP(ξ < x3) = P
(ξ − 60

3
<

x3 − 60
3

)
= φ(

x3 − 60
3

) = 0.7

)�x3 = 61.59

∴ x1 = 58.41

27.

(1)�y ≤ 0�§P(Y ≤ y) = 0

y > 0�§P(Y ≤ y) = P(eX ≤ y) = P(X ≤ ln y) =


0 , ln y ≤ 0
ln y , 0 < ln y < 1
1 , ln y > 1

∴ FY(y) =


0 , y ≤ 1
ln y , 1 < y < e
1 , y ≥ e

∴ fY(y) =


1
y

, 1 < y < e

0 , otherwise

(2) FY(y) = P(Y ≤ y) = P(−2 ln X ≤ y) = P(X ≥ e−y/2) =

{
1 − e−y/2 , 0 < e−y/2 < 1
0 , e−y/2 ≥ 1

∴ fY(y) =


1
2

e−y/2 , y > 0

0 , y ≤ 0

28.

y ≥ 1�§FY(y) = 1

y ≤ 0�§FY(y) = 0

0 < y < 1�§FY(y) = P(Y ≤ y) = P(sin X ≤ y) =

∫ arcsin y

0

2x
π2 dx +

∫ π

π−arcsin y

2x
π2 dx =

2 arcsin y
π

∴ fY(y) =


2

π
√

1 − y2
, 0 < y < 1

0 , otherwise
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35.

fX(x) =

∫ 2π

0

∫ 2π

0

1
8π3

(
1 − sin x sin y sin z

)
dydz =

1
2π

I[0,2π](x)

Ón fY(y) =
1

2π
I[0,2π](y)§ fY(z) =

1
2π

I[0,2π](z)

fXY(x, y) =

∫ 2π

0

1
8π3

(
1 − sin x sin y sin z

)
dz =

1
4π2 I[0,2π](x)I[0,2π](y)

�� fXY(x, y) = fX(x) fY(y)§Ù¦Ón

∴ X,Y,ZüüÕá

� f (x, y, z) , fX(x) fY(y) fZ(z)

∴ X,Y,ZØ�pÕá

36.

(1)k
∫ ∞

0

∫ ∞

0
e−(3x+4y)dxdy = 1 =⇒ k = 12

(2)x > 0, y > 0�§F(x, y) = 12
∫ y

0

∫ x

0
e−(3x+4y)dxdy = (1 − e−3x)(1 − e−4y)

∴ F(x, y) =


(1 − e−3x)(1 − e−4y) x > 0, y > 0;

0 Ù¦.

(3)P(0 < X ≤ 1, 0 < Y ≤ 2) = F(1, 2) = (1 − e−3)(1 − e−8)

37.

(1) fX(x) =

∫ +∞

−∞

4xyI(0,1)(x)I(0,1)(y)dy = 2xI(0,1)(x)

Ón fY(y) = 2yI(0,1)(y)

(2) fY |X(y|x) =
f (x, y)
fX(x)

= 2yI(0,1)(y)§�XÃ'(X§YÕá)

(3)

∵ (X,Y)k�Ý§∴ P(X = Y) = 0

q∵ X,YÕáÓ©Ù§∴ P(X < Y) = P(X > Y) =
1
2

P(0 < X < 0.5, 0.25 < Y < 1) =

∫ 0.5

0

∫ 1

0.25
4xy dxdy =

15
64
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38.

fX(x) =

∫ 1

x2

21
4

x2yI[−1,1](x) dy =
21
8

x2(1 − x4)I[−1,1](x)

fY |X(y|x) =
p(x, y)
fX(x)

=
2y

1 − x4 I[x2,1](y)

∴ P(Y ≥ 0.75|X = 0.5) =

∫ 1

0.75

2y
1 − 0.54 dy =

7
15

39.

-Z = XY§KP(Z ≤ z) = P(XY ≤ z) =

∫ 2

1
P(XY ≤ z|X = x)dx =

∫ 2

1
P(Y ≤

z
x
|X = x)dx

∵ Y |X = x ∼ Exp(x)

∴�z ≤ 0�§P(Y ≤
z
x
|X = x) = 0, ∴ P(Z ≤ z) = 0

�z > 0�§P(Y ≤
z
x
|X = x) = 1 − e−z, P(Z ≤ z) =

∫ 2

1
P(Y ≤

z
x
|X = x) dx = 1 − e−z

∴ XY ∼ Exp(1)

40.

(1)P(ξ = k1, η = k2) =
Ck1

13C
k2
13C

13−k1−k2
26

C13
52

, k1, k2 = 0, 1, . . . , 13�0 ≤ k1 + k2 ≤ 13

(2)P(η = k|ξ = 1) =
Ck

13C
13−k
26

C12
39

, k = 0, 1, . . . , 12

41.

(1)P(Y = m|X = n) = Cm
n pm(1 − p)n−m

(2)P(X = n,Y = m) = P(Y = m|X = n)P(X = n) = e−λ
λn

n!
Cm

n pm(1 − p)n−m , m ≤ n

42.

P(X1 = 0, X2 = 0) = P(Y ≤ 1) = 1 −
1
e

P(X1 = 0, X2 = 1) = P(Y ≤ 1,Y > 2) = 0

P(X1 = 1, X2 = 0) = P(1 < Y ≤ 2) =
1
e
−

1
e2

P(X1 = 1, X2 = 1) = P(Y > 2) =
1
e2
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43.

(1)

η
ξ

-1 0 1

0 0.25 0 0.25 0.5
1 0 0.5 0 0.5

0.25 0.5 0.25

(2)

ξ + η
ξ − η

-2 -1 0 1

-1 0 0.25 0 0
0 0 0 0 0
1 0 0.5 0 0.25
2 0 0 0 0

(3)

P(Z = 0) = P(ξ = 0, η = 0) + P(ξ = −1, η = 0) = 0.25

P(Z = 1) = 0.75

44.

(1)P(ξ = 1) = 0.15 , P(ξ = 2) = 0.23 , P(ξ = 3) = 0.62

(2)P(η = 1) = 0.58 , P(η = 2) = 0.33 , P(η = 3) = 0.09

(3)

ξ
η

1 2 3

1 0.15 0 0
2 0.16 0.07 0
3 0.27 0.26 0.09

45.

P(ζ ≤ z) = P(|ξ − η| ≤ z) =


0 , z ≤ 0

1 −
(2 − z)2

4
, 0 < z < 2

1 , z ≥ 2

∴ f (z) =
2 − z

2
I(0,2)(z)
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46.

∵ U =
X + Y

2
, V = Y − X

∴ X =
2U − V

2
, Y =

2U + V
2

∴ gUV(u, v) = e−2uI( 2u−v
2 >0)I( 2u+v

2 >0)

∴ gU(u) =

∫ 2u

−2u
e−2uI(u>0)dv = 4ue−2uI(u>0)

gV(v) =


∫ +∞

v/2
e−2udu , v > 0∫ +∞

−v/2
e−2udu , v ≤ 0

=


1
2

e−v , v > 0

1
2

ev , v ≤ 0

47.

(1)ØÕá

(2)

-Z = X + Y, W = X§KX = W,Y = Z −W

∴ g(z,w) =
1
2

ze−z|J|I(z>0,0<w<z)(z,w) =
1
2

ze−zI(z>0,0<w<z)(z,w)

∴ gZ(z) =

∫ z

0

1
2

ze−zI(z>0)(z) dw =
1
2

z2e−zI(z>0)(z)

49.

(1)

P(Z ≤ z) = P(X + Y ≤ z) =



0 , z ≤ 0∫ z

0

∫ z−y

0
dx dy =

1
2

z2 , 0 < z ≤ 1∫ z−1

0

∫ 1

0
dx dy +

∫ 1

z−1

∫ z−y

0
dx dy = −

1
2

z2 + 2z − 1 , 1 < z ≤ 2

1 , z > 2

∴ fZ(z) =


z , 0 < z ≤ 1
2 − z , 1 < z ≤ 2
0 , otherwise

(2)

P(Z ≤ z) = P(X + Y ≤ z) =


0 , z ≤ 0∫ z

0

∫ z−x

0
e−ydy dx = z + e−z − 1 , 0 < z ≤ 1∫ 1

0

∫ z−x

0
e−ydy dx = 1 − e1−z + e−z , z > 1
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∴ fZ(z) =


0 , z ≤ 0
1 − e−z , 0 < z ≤ 1
e−z(e − 1) , z > 1

50.

Z = X − Y , W = Y

g(z,w) = f (z + w,w) = I(θ−1/2<z+w<θ+1/2)I(θ−1/2<w<θ+1/2)

gZ(z) =
∫ +∞

−∞
g(z,w)dw =


1 + z , −1 < z < 0
1 − z , 0 ≤ z < 1
0 , otherwise

53.

(1)c
∫ 6

2

∫ 5

0
(2x + y)dydx = 210c⇒ c =

1
210

(2)

fX(x) =

∫ 5

0

1
210

(2x + y)I(2,6)(x)dy =

(
x

21
+

5
84

)
I(2,6)(x)

fY(y) =

∫ 6

2

1
210

(2x + y)I(0,5)(y)dx =

(
2y

105
+

16
105

)
I(0,5)(y)

(3) P(3 < X < 4,Y > 2) =
1

210

∫ 4

3

∫ 5

2
(2x + y)dydx =

3
20

(4)
∫ 4

2

∫ 5

4−x

1
210

(2x + y)dydx +

∫ 6

4

∫ 5

0

1
210

(2x + y)dydx =
33
35

(5) f (x, y) , fX(x) fY(y)⇒ØÕá

54.

∵ X1 − 2X2 ∼ N(0, 20) , 3X3 − 4X4 ∼ N(0, 100)

∴ a = 0, b =
1

100
�§T ∼ χ2

1

a =
1

20
, b = 0�§T ∼ χ2

1

a =
1

20
, b =

1
100
�§T ∼ χ2

2
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55.

�X1, X2, · · · , X9 i.i.d ∼ N(µ, σ2)

KY1 ∼ N
(
µ,
σ2

6

)
§Y2 ∼ N

(
µ,
σ2

3

)
�Y1,Y2Õá

∴ Y1 − Y2 ∼ N
(
0,
σ2

2

)
§∴

√
2(Y1 − Y2)

σ
∼ N(0, 1)

∵ Y1��X1, · · · , X6k'§∴ Y1�SÕá

qY2�SÕá(��þ������Õá)

∴

√
2(Y1 − Y2)

σ
�SÕá

∵
2S 2

σ2 ∼ χ
2
2

∴ Z =

√
2(Y1 − Y2)

S
=

√
2(Y1 − Y2)

σ√
S 2

σ2

∼ t2

56.
Xi

2
∼ N(0, 1) , i = 1, 2, · · · , 15

∴
1
4

(X2
1 + X2

2 + · · · + X2
10) ∼ χ2

10 ,
1
4

(X2
11 + X2

12 + · · · + X2
15) ∼ χ2

5�üÜ©Õá

∴

1
10
·

1
4

(X2
1 + X2

2 + · · · + X2
10)

1
5
·

1
4

(X2
11 + X2

12 + · · · + X2
15)
∼ F10,5

=Y ∼ F10,5
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