
习题 5. 3

1.
 

E(X) = λ,
 

D(X) = λ
n

,
 

E(S2) = λ.
 

2.
 

(1)0. 131
 

4,
 

(2)0. 177
 

6.
 

解:
 

(1)∵ X ~ N 12,
 4

5( ) ,
 

∴ P(X > 13) = P
X - 12
2 / 5

> 13 - 12
2 / 5( ) = P X - 12

2 / 5
> 5

2( )
= 1 - Φ(1. 12) = 1 - 0. 8686 = 0. 1314
(2)P{X(1) > 10} = P{X1 > 10,

 

X2 > 10,
 

…,
 

X10 > 10} =[P{X > 10}] 10

=[1 - P{X ≤ 10}] 10 =[1 - Φ( - 1)] 10 =[Φ(1)] 10 =(0. 8413) 10 ≈ 0. 1776
3.

 

(1) 2(n - 1);　 (2) t(n - 1);　 (3) 2(2) .

解:
 

(1)
nS2

n

σ 2
= n
σ 2 ·n - 1

n
S2 = (n - 1)S2

σ 2 ~ χ 2(n - 1)

(2)∵ X - μ
σ / n

~ N(0,
 

1),
 (n - 1)S2

σ 2 ~ χ 2(n - 1)

∴ X - μ
Sn

n - 1

=

X - μ
σ / n

(n - 1)S2

σ 2 / n - 1

~ t(n - 1)

(3)∵
X i - μ

σ
~ N(0,

 

1)

∴ 1
σ 2∑

n

i = 1
(X i - μ) 2 = ∑

n

i = 1

X i - μ
σ( )

2

~ χ 2(n)

 

4.
 

0. 133
 

6.
5.

 

0. 05.

解:
 

∵ X ~ N(0,
 

0. 42),
 

∴ X
0. 4

~ N(0,
 

1)

P ∑
15

i = 1
X2

i > 3. 999{ } = P ∑
15

i = 1

X2
i

0. 42 > 3. 999
0. 42{ } = P{χ 2(15) > 24. 99} = 0. 05

6.
 

0. 05.

解:
 

P{S2 > 5. 6} = P
(n - 1)S2

σ 2 > (n - 1)5. 6
σ 2{ } = P{χ 2(39) > 54. 6} = 0. 05



习题五

1.
 

(1)P{X1 = x1,
 

X2 = x2,
 

…,
 

Xn = xn} = λ
∑
n

i = 1
xi

x1! x2! …,
 

xn!
e -nλ;

 

(2)P{X1 = x1,
 

X2 = x2,
 

…,
 

Xn = xn} = p
∑
n

i = 1
xi

(1 - p)
n2-∑

n

i = 1
xi∏

n

i = 1
Cxi

n .
 

解:
 

(1)
 

因为总体 X 服从参数为 λ 的泊松分布,
 

则

P{X i = xi} = λ xi

xi!
e -λ,

 

( i = 1,
 

2,
 

…,
 

n)

所以

P{X1 = x1,
 

X2 = x2,
 

…,
 

Xn = xn} = ∏
n

i = 1
P{X i = xi}

= λ
∑
n

i = 1
xi

x1! x2! …xn!
e -nλ,

 

(2) 因为总体
 

X ~ B(n,
 

p) 则

P{X i = xi} = Cxi
n p

xi(1 - p) 1-xi,
 

( i = 1,
 

2,
 

…,
 

n)
所以

P{X1 = x1,
 

X2 = x2,
 

…,
 

Xn = xn} = ∏
n

i = 1
P{X i = xi}

= p
∑
n

i = 1
xi
(1 - p)

n-∑
n

i = 1
xi∏

n

i = 1
Cxi

n .

2.
 

F(1,
 

n);
 

　 3.
 

t(n - 1);
 

4.
 

t(m + n - 2);
 

解:
 

∵ α(X - a) + β(Y - b) ~ N(0,
 α2

m
+ β 2

n( ) σ 2),
 

∴ α(X - a) + β(Y - b)

σ α2

m
+ β 2

n

~ N(0,
 

1) .

又
(m - 1)S2

1

σ 2 ~ χ 2(m - 1),
 (n - 1)S2

2

σ 2 ~ χ 2(n - 1),
 

S2
1,

 

S2
2 独立,

 

由 χ 2 分布的可加性知

(m - 1)S2
1

σ 2
+

(n - 1)S2
2

σ 2
=

(m - 1)S2
1 + (n - 1)S2

2

σ 2 ~ χ 2(m + n - 2),
 

所以



α(X - a) + β(Y - b)

σ α2

m
+ β2

n

(m - 1)S2
1 + (n - 1)S2

2

σ2 / m + n - 2

= α(X - a) + β(Y - b)

(m - 1)S2
1 + (n - 1)S2

2

m + n - 2
α2

m
+ β2

n

~ t(m + n - 2)

5. 0. 9;
 

解:
 

∵ X1 + X2 ~ N(0,
 

2σ 2),
 

∴
X1 + X2

2σ
~ N(0,

 

1),
 

从而
X1 + X2

2σ( )
2

~ χ 2(1);
 

∵ X3 - X4 ~ N(0,
 

2σ 2),
 

∴
X3 - X4

2σ
~ N(0,

 

1),
 

从而
X3 - X4

2σ( )
2

~ χ 2(1),
 

由 F 分布的定义知
(X1 + X2) 2

(X3 - X4) 2
=

X1 + X2

2σ( )
2

/ 1

X3 - X4

2σ( )
2

/ 1
~ F(1,

 

1),
 

所以 P
(X1 + X2) 2

(X3 - X4) 2 < 40{ } = 1 - P
(X1 + X2) 2

(X3 - X4) 2 ≥ 40{ } = 1 - 0. 1 = 0. 9.

6.
 

k = 4. 265;
 

　
7.

 

F(5,
 

n - 5) .
  

8.
 

35.
  

　 9.
 

(1)40,
 

(2)1537.
 

10.
 

(1)0. 94,
 

(2)0. 895.
 

　 11.
 

0. 829
 

3.
 

　 12.
 

0. 133
 

6.
 

13.
 

0. 8104.
 

　 14. 0. 66.
 

解:
 

设 n1 = 20,
 

n2 = 25,
 

∵ X ~ N(30,
 

32),
 

Y ~ N(30,
 

32)∴ X - Y

3 1
20

+ 1
25

~ N(0,
 

1),
 

∴ P{ X - Y > 0. 4} = P

X - Y

3 1
20

+ 1
25

> 0. 4

3 1
20

+ 1
25

ì

î

í

ï
ï

ï
ï

ü

þ

ý

ï
ï

ï
ï

= 2 - 2Φ(0. 44) = 2 - 2 × 0. 67 = 0. 66.
15. (1)0. 262

 

8;
 

(2)0. 292
 

3,
 

0. 578
 

5.
 

解:
 

(1)∵ X ~ N(12,
 

4),
 

n = 5,
 

∴ X - 12
2 / 5

~ N(0,
 

1),
 

∴ P{ X - 12 > 1} = P
X - 12
2 / 5

> 1
2 / 5{ } = P

X - 12
2 / 5

> 1. 12{ }



= 2 - 2Φ(1. 12) = 2 - 2 × 0. 8686 = 0. 2628.
(2)P{max(X1,

 

X2,
 

…,
 

X5) > 15} = 1 - P{max(X1,
 

X2,
 

…,
 

X5) ≤ 15}
= 1 - P{X1 ≤ 15,

 

X2 ≤ 15,
 

…,
 

X5 ≤ 15} = 1
- P{X ≤ 15}[ ] 5

= 1 - Φ(1. 5)[ ] 5 = 1 - [0. 9332] 5 = 0. 2923
P{min(X1,

 

X2,
 

…,
 

X5) < 10} = 1 - P{min(X1,
 

X2,
 

…,
 

X5) ≥ 10}
= 1 - P{X1 ≥ 10,

 

X2 ≥ 10,
 

…,
 

X5 ≥ 10} = 1
- P{X ≥ 10}[ ] 5

= 1 - Φ(1)[ ] 5 = 1 - [0. 8413] 5 = 0. 5786
16.

 

2(n - 1)σ 2 .
 

17. (1)0. 99;
 

(2) 2σ 4

n - 1
.

 

解:
 

(1)P
S2

σ 2 ≤ 2. 041{ } = P
(n - 1)S2

σ 2 ≤ 2. 041 × (n - 1){ }
= P

(n - 1)S2

σ 2 ≤ 30. 615{ } = P χ 2(n - 1) ≤ 30. 615{ }

= 1 - P χ 2(n - 1) > 30. 615{ } = 1 - 0. 01 = 0. 99

(2)∵ (n - 1)S2

σ 2 ~ χ 2(n - 1),
 

∴ D
(n - 1)S2

σ 2
é

ë
ê
ê

ù

û
ú
ú = 2(n - 1),

 

由 D
(n - 1)S2

σ 2
é

ë
ê
ê

ù

û
ú
ú = (n - 1) 2

σ 4 D(S2) = 2(n - 1),
 

得 D(S2) = 2σ 4

n - 1

18.
 

(1)
 

fY(y) = f y
2λ( ) 1

2λ
=

1
2

e
- y

2 ;
 

　 y > 0

0,
        

y ≤ 0

ì

î

í
ïï

ïï
;

 

(2)2nλX ~ 2(2n) .
 

解:
 

(1) 由公式法可知,
 

fY(y) = f y
2λ( ) 1

2λ
=

1
2

e
- y

2 ,
 

y > 0

0,
 

y ≤ 0

ì

î

í
ïï

ïï

将 Y 的概率密度对比 χ 2 分布的概率密度的表达式可知,
 

Y ~ χ 2(2),
 

(2)2nλX = 2λ(X1 + X2 + … + Xn),
 

由 χ 2 分布的可加性可知 2nλX ~ χ 2(2n)

19.
 2
n(n - 1)

.

解:
 

当 μ = 0,
 

σ = 1 时,
 

X ~ N 0,
 1
n( )

 

X - 0
1
n

~ N(0,
 

1),
 

则

X - 0
1
n

( )
2

= nX2 ~ χ 2(1)

利用若 Y ~ χ 2(n),
 

则 D(Y) = 2n,
 

得



D(nX2) = 2,
 

即 D(X2) = 2
n2

而 X 和 S2 独立,
 

则
 

D(T) = D(X2 - 1
n
S2) = D(X2) + 1

n2D(S2)

而由 17 题知,
 

D(S2) = 2σ 4

n - 1
,

 

而本题中 σ = 1,
 

所以 D(S2) = 2
n - 1

综上,
 

得 D(T) = 1
n2 ·2 + 1

n2 · 2
n - 1

= 2
n(n - 1)

.


