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第一讲、随机事件与概率




【1】设满足，，且，则____





【注】事实上，当则独立时，之间，之间，也独立，则


，






【2】设独立，且，，，则__

【注】是对的


未必是对的只有在独立时才是对的





【3】设独立，且，，则_______
【注】满足独立情况下可加性的有：二项分布，泊松分布，正态分布，卡方分布
【注】涉及到取大，取小随机变量的概率问题：


1.，


，
2.根据经验，理解欲求事件的等价事件，做题时要联合使用图形法和解析法。






【4】已知，为随机变量，且，，则__________




(A)        (B)        (C)        (D)







【5】已知，为随机变量且，，设，，




，则_________，_________，_________
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第二讲、一维随机变量及其分布




【1】设，，，则的间断点的个数是________








【2】设在区间上取值，其分布函数为，，（1）求常数；（2）令，求




【3】设是随机变量，是正数，是正整数，则下列结论正确的个数是____



（1），则与无关；



（2），则与无关；



（3），则与无关；




[bookmark: _Toc44857953]（4），则当时，与无关。

第三讲、多维随机变量及其分布


【1】设，则_________












【2】设，求：（1）；（2），；（3），；（4）是否独立？（5）；（6）的概率密度；（7）联合分布函数







【3】设随机变量相互独立，其中与均服从标准正态分布，的概率分布为，


（1）求二维随机变量的分布函数，结果用标准正态分布函数表示

（2）证明随机变量服从标准正态分布。










【4】设相互独立，，,，且，，求（1）的概率密度；（2）求





【5】已知二维随机变量在区域上服从均匀分布，且,

（1）求二维随机变量的概率分布；

（2）求的相关系数。







【例6】设随机变量与相互独立，服从参数为1的指数分布，的概率分布为，令
（1） 
求的概率密度；
（2） 


为何值时，与不相关；


与是否相互独立？




【例7】设二维随机变量在区域上服从均匀分布，令

（Ⅰ）写出的概率密度；


（Ⅱ）问与是否相互独立？并说明理由；


[bookmark: _Toc44857954]（Ⅲ）求的分布函数.

第四讲、随机变量的数字特征






【1】设随机变量的概率分布，，表示被3整除的余数，则





【2】设，，且相互独立，则_______




【3】甲乙两人约定8点到12点在某地会面，设两人8点后分别小时和小时达到会面地点，两人到达时间相互独立且均服从上的均匀分布，则先到者的平均等待时间为____小时。



【4】设，则___________




【5】，，则的联合分布为________
	X        Y
	0
	1
	

	0
	
	
	1/4

	1
	
	
	3/4

	
	1/2
	1/2
	




【注】当随机变量均为0-1分布时，








【6】设总体,是来自总体的简单随机样本，且，，求；（2）
【注】样本均值和样本方差在总体服从正态分布时相互独立（不证），若总体不服从正态分布，则样本均值和样本方差不一定独立。
[bookmark: _Toc44857955]
第五讲、大数定律与中心极限定理



【1】设是来自总体的简单随机样本，则根据切比雪夫不等式有_________





【2】设是来自总体的简单随机样本，则当时，依概率收敛于_______








【3】设是来自总体的简单随机样本，当充分大时，取值为2的样本个数满足，其中为标准正态分布的分布函数，则分别为___________
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第六讲、数理统计的基本概念






[bookmark: _Toc44857957]【1】设是来自总体的简单随机样本，且，，，则_________

第七讲、参数估计






【1】假设总体在非负整数集上等可能取值，为未知参数，是来自总体的简单随机样本，则的最大似然估计值为_________












【2】设总体，其中是已知常数，是未知参数，是来自总体的简单随机样本，求：（1）的矩估计量及；（2）的最大似然估计量及。








【3】设随机变量与相互独立且分别服从正态分布与，其中是未知参数且。设


（1）求的概率密度




（2）设为来自总体的简单随机样本，求的最大似然估计量


（3）证明为的无偏估计量









【4】设总体的概率密度为. 为来自总体的简单随机样本,记为样本值中小于的个数,求的最大似然估计.






【5】设是总体为的简单随机样本.记，，


（1）证 是的无偏估计量.


（2）当时 ，求.

【6】设总体[image: ]的概率分布为
	[image: ]
	1
	2
	3

	[image: ]
	[image: ]
	[image: ]
	[image: ]


其中[image: ]未知,以[image: ]来表示来自总体[image: ]的简单随机样本(样本容量为[image: ])中等于[image: ]的个数[image: ]试求常数[image: ]使[image: ]为[image: ]的无偏估计量,并求[image: ]的方差.










【7】某工程师为了解一台天平的精度，用该天平对一物体的质量做了次测量，该物体的质量是已知的，设次测量结果相互独立且均服从正态分布该工程师记录的是次测量的绝对误差，利用估计参数．

（1）求的概率密度；

（2）利用一阶矩求的矩估计量；

（3）求参数最大似然估计量．





【8】设为来自总体N(0,)的简单随机样本，为样本均值，记


求：（Ⅰ） 的方差；



（Ⅱ）与的协方差


（Ⅲ）若是的无偏估计量，求常数c. 







【9】设总体，其中是未知参数，是来自总体的简单随机样本，则的最大似然估计量为________







【10】设总体，其中未知，是来自总体的简单随机样本，则的最大似然估计量__________





【注】似然估计的不变性：设未知参数的最大似然估计为，且单调，则的最大似然估计为
[bookmark: _GoBack]





【11】设总体的分布函数为其中是未知参数且大于零.为来自总体的简单随机样本.


（Ⅰ）求，；


（Ⅱ）求的最大似然估计量；



（Ⅲ）是否存在实数，使得对任何，都有？

2

image3.wmf
1

()()

4

PABPAB

==


oleObject51.bin

image46.wmf
[0,1]


oleObject52.bin

image47.wmf
0,0

(),01

1,1

x

Fxabxx

x

<

ì

ï

=+££

í

ï

<

î


oleObject53.bin

image48.wmf
1

(0)

4

PX

==


oleObject54.bin

image49.wmf
,

ab


oleObject55.bin

image50.wmf
ln()

YFX

=-


oleObject4.bin

oleObject56.bin

image51.wmf
()

Y

Fy


oleObject57.bin

image52.wmf
X


oleObject58.bin

image53.wmf
,

st


oleObject59.bin

image54.wmf
,

mn


oleObject60.bin

image55.wmf
()

XGp

:


image4.wmf
(|)

PABAB

=

U


oleObject61.bin

image56.wmf
()

PXmnXm

>+>


oleObject62.bin

image57.wmf
m


oleObject63.bin

image58.wmf
1

{},1,2,

(1)

XPXkk

kk

===

+

:L


oleObject64.bin

image59.wmf
(2)

PXnXn

³³


oleObject65.bin

image60.wmf
n


oleObject5.bin

oleObject66.bin

image61.wmf
{}

XE

l

:


oleObject67.bin

image62.wmf
()

PXstXs

>+>


oleObject68.bin

image63.wmf
s


oleObject69.bin

image64.wmf
2

1

,1

()

0,

x

Xfx

x

ì

<

ï

=

í

ï

î

其

它

:


oleObject70.bin

image65.wmf
1

t

>


oleObject6.bin

oleObject71.bin

image66.wmf
(2)

PXtXt

³³


oleObject72.bin

image67.wmf
t


oleObject73.bin

image68.wmf
6,01

(,)(,)

0,

xxy

XYfxy

<<<

ì

=

í

î

其

它

:


oleObject74.bin

image69.wmf
11

(0)

23

PYX

<<==


oleObject75.bin

image70.wmf
()

e,0

(,)(,)

0,

xy

Axy

XYfxy

-+

ì

<<

=

í

î

其

它

:


image5.wmf
,

AB


oleObject76.bin

image71.wmf
A


oleObject77.bin

image72.wmf
()

X

fx


oleObject78.bin

image73.wmf
()

Y

fy


oleObject79.bin

image74.wmf
()

XY

fxy


oleObject80.bin

image75.wmf
()

YX

fyx


oleObject7.bin

oleObject81.bin

image76.wmf
,

XY


oleObject82.bin

image77.wmf
1

(1)

2

PXYX

+><


oleObject83.bin

image78.wmf
ZYX

=-


oleObject84.bin

image79.wmf
()

Z

fz


oleObject85.bin

image80.wmf
(,)

Fxy


image6.wmf
,

AB


oleObject86.bin

image81.wmf
123

,,

XXX


oleObject87.bin

image82.wmf
1

X


oleObject88.bin

image83.wmf
2

X


oleObject89.bin

image84.wmf
3

X


oleObject90.bin

image85.wmf
33

1

(0)(1)

2

PXPX

====


oleObject8.bin

oleObject91.bin

image86.wmf
3132

(1)

YXXXX

=+-


oleObject92.bin

image87.wmf
1

(,)

XY


oleObject93.bin

image88.wmf
()

x

F


oleObject94.bin

image89.wmf
Y


oleObject95.bin

image90.wmf
12

,,

XYY


image7.wmf
1

()()

4

PABPAB

==


oleObject96.bin

image91.wmf
1

(1,)

2

XB

:


oleObject97.bin

image92.wmf
1

(0,1)

YU

:


oleObject98.bin

image93.wmf
2

(0,1)

YU

:


oleObject99.bin

image94.wmf
1

SXY

=


oleObject100.bin

image95.wmf
2

(1)

TXY

=-


oleObject9.bin

oleObject101.bin

image96.wmf
ZST

=+


oleObject102.bin

oleObject103.bin

image97.wmf
cov(,)

ST


oleObject104.bin

image98.wmf
(,)

XY


oleObject105.bin

image99.wmf
{

}

2

(,)01

Dxyyx

=<<-


oleObject106.bin

image8.wmf
1

()()()()

4

PAPBPAPB

==


image100.wmf
1

1,0

0,0

XY

Z

XY

->

ì

=

í

-£

î


oleObject107.bin

image101.wmf
2

1,0

0,0

XY

Z

XY

+>

ì

=

í

+£

î


oleObject108.bin

image102.wmf
12

(,)

ZZ


oleObject109.bin

oleObject110.bin

image103.wmf
X


oleObject111.bin

image104.wmf
Y


oleObject10.bin

oleObject112.bin

oleObject113.bin

oleObject114.bin

image105.wmf
(1),(1)1,(01)

PYpPYpp

=-===-<<


oleObject115.bin

image106.wmf
ZXY

=


oleObject116.bin

image107.wmf
Z


oleObject117.bin

image108.wmf
p


image9.wmf
1

()()

2

PAPB

==


oleObject118.bin

oleObject119.bin

oleObject120.bin

oleObject121.bin

oleObject122.bin

image109.wmf
(,)

XY


oleObject123.bin

image110.wmf
(

)

{

}

2

,01,

Dxyxxyx

=<<<<


oleObject124.bin

image111.wmf
1,

0,

XY

U

XY

£

ì

=

í

>

î


oleObject11.bin

oleObject125.bin

image112.wmf
(,)

XY


oleObject126.bin

image113.wmf
U


oleObject127.bin

image114.wmf
X


oleObject128.bin

image115.wmf
ZUX

=+


oleObject129.bin

image116.wmf
()

Fz


image10.wmf
,

XY


oleObject130.bin

image117.wmf
X


oleObject131.bin

image118.wmf
k

k

X

P

2

1

=

=

）

（


oleObject132.bin

image119.wmf
1,2,3,

k

=

L


oleObject133.bin

image120.wmf
Y


oleObject134.bin

oleObject135.bin

oleObject12.bin

image121.wmf
()_______

EY

=


oleObject136.bin

image122.wmf
(1)

XE

:


oleObject137.bin

image123.wmf
(2)

YE

:


oleObject138.bin

image124.wmf
,

XY


oleObject139.bin

image125.wmf
max{,}

EXY

=


oleObject140.bin

image11.wmf
()

XE

l

:


image126.wmf
X


oleObject141.bin

image127.wmf
Y


oleObject142.bin

image128.wmf
[0,4]


oleObject143.bin

image129.wmf
(,)(0,0,1,4,0)

XYN

:


oleObject144.bin

image130.wmf
2

(2)

DXY

-=


oleObject145.bin

oleObject13.bin

image131.wmf
31

(1,)(1,)

42

XBYB

，

::


oleObject146.bin

image132.wmf
3

3

XY

r

=


oleObject147.bin

image133.wmf
(,)

XY


oleObject148.bin

image134.wmf
,

XY


oleObject149.bin

image135.wmf
22

()

EXYp

=


oleObject150.bin

image12.wmf
3

(1)

4

PY

==


image136.wmf
2

(,)

XN

ms

:


oleObject151.bin

image137.wmf
12

,,,

n

XXX

L


oleObject152.bin

image138.wmf
X


oleObject153.bin

image139.wmf
1

1

n

i

i

XX

n

=

=

å


oleObject154.bin

image140.wmf
22

1

()

n

i

i

TXX

=

-

å

:


oleObject155.bin

oleObject14.bin

image141.wmf
2

1

()

EXT


oleObject156.bin

image142.wmf
2

()

DXT

-


oleObject157.bin

oleObject158.bin

oleObject159.bin

image143.wmf
22

(02)

PS

s

<<³


oleObject160.bin

oleObject161.bin

image144.wmf
2

(,)

XN

ms

:


image13.wmf
1

(1)

4

PY

=-=


oleObject162.bin

image145.wmf
n

®¥


oleObject163.bin

image146.wmf
3

1

1

n

ni

i

YX

n

=

=

å


oleObject164.bin

oleObject165.bin

image147.wmf
0123

1311

168162

X

:


oleObject166.bin

image148.wmf
n


oleObject167.bin

oleObject15.bin

image149.wmf
K


oleObject168.bin

image150.wmf
lim()()

n

Ka

Pxx

b

®¥

-

£=F


oleObject169.bin

image151.wmf
()

x

F


oleObject170.bin

image152.wmf
,

ab


oleObject171.bin

image153.wmf
1210

,,,

XXX

L


oleObject172.bin

image14.wmf
(1)

PXY

-£=


image154.wmf
(2,3)

XN

:


oleObject173.bin

image155.wmf
4

1

1

4

i

i

XX

=

=

å


oleObject174.bin

image156.wmf
4

22

1

()

i

i

QXX

=

-

å

:


oleObject175.bin

image157.wmf
10

(3)

XX

kt

Q

-

:


oleObject176.bin

image158.wmf
k

=


oleObject177.bin

oleObject16.bin

image159.wmf
X


oleObject178.bin

image160.wmf
{0,1,2,,}

k

L


oleObject179.bin

image161.wmf
k


oleObject180.bin

oleObject181.bin

image162.wmf
X


oleObject182.bin

oleObject183.bin

image15.wmf
(2,0)(2,0)

PXYXPYX

+£==£=


image163.wmf
00

[,+]

XU

qqq

:


oleObject184.bin

image164.wmf
0

q


oleObject185.bin

image165.wmf
q


oleObject186.bin

oleObject187.bin

oleObject188.bin

oleObject189.bin

image166.wmf
1

ˆ

q


oleObject17.bin

oleObject190.bin

image167.wmf
1

ˆ

E

q


oleObject191.bin

oleObject192.bin

image168.wmf
2

ˆ

q


oleObject193.bin

image169.wmf
2

ˆ

E

q


oleObject194.bin

image170.wmf
X


oleObject195.bin

image16.wmf
(2,0)(0)(20)(0)(2)

PXYXPXPXYXPXPY

+£===+£===£


image171.wmf
Y


oleObject196.bin

image172.wmf
2

(,)

Nu

s


oleObject197.bin

image173.wmf
2

(,2)

Nu

s


oleObject198.bin

image174.wmf
s


oleObject199.bin

image175.wmf
0

s

>


oleObject200.bin

oleObject18.bin

image176.wmf
.

ZXY

=-


oleObject201.bin

image177.wmf
Z


oleObject202.bin

image178.wmf
2

(,);

fz

s


oleObject203.bin

image179.wmf
12

,,,

n

zzz

L


oleObject204.bin

image180.wmf
Z


oleObject205.bin

oleObject19.bin

image181.wmf
2

s


oleObject206.bin

image182.wmf
2

s

)


oleObject207.bin

image183.wmf
2

s

)


oleObject208.bin

image184.wmf
2

s


oleObject209.bin

image185.wmf
X


oleObject210.bin

oleObject20.bin

image186.wmf
(

)

(

)

,01

,01,1201

0,

x

fxx

q

qqq

<<

ì

ï

=-£<<<

í

ï

î

其

中

是

未

知

参

数

其

它


oleObject211.bin

image187.wmf
12n

,...,

XXX


oleObject212.bin

oleObject213.bin

image188.wmf
N


oleObject214.bin

image189.wmf
12

,...,

n

xxx


oleObject215.bin

image190.wmf
1


image17.wmf
1

(2,)

2

XB

:


oleObject216.bin

image191.wmf
q


oleObject217.bin

image192.wmf
12

,,,

n

XXX

L


oleObject218.bin

image193.wmf
2

(,)

N

ms


oleObject219.bin

image194.wmf
1

1

n

i

i

XX

n

=

=

å


oleObject220.bin

image195.wmf
22

1

1

()

1

n

i

i

SXX

n

=

=-

-

å


oleObject21.bin

oleObject221.bin

image196.wmf
22

1

TXS

n

=-


oleObject222.bin

image197.wmf
T


oleObject223.bin

image198.wmf
2

m


oleObject224.bin

image199.wmf
0,1

ms

==


oleObject225.bin

image200.wmf
DT


image18.wmf
1

(3,)

2

YB

:


image201.wmf
X


image202.wmf
X


image203.wmf
P


image204.wmf
1

q

-


image205.wmf
2

qq

-


image206.wmf
2

q


image207.wmf
(0,1)

q

Î


image208.wmf
i

N


image209.wmf
X


image210.wmf
n


oleObject22.bin

image211.wmf
i


image212.wmf
(1,2,3),

i

=


image213.wmf
123

,,,

aaa


image214.wmf
3

1

ii

i

TaN

=

=

å


image215.wmf
q


image216.wmf
T


oleObject226.bin

image217.wmf
n


oleObject227.bin

image218.wmf
m


image19.wmf
(2)

PXY

+³=


oleObject228.bin

image219.wmf
n


oleObject229.bin

image220.wmf
12

,,,

n

XXX

L


oleObject230.bin

image221.wmf
2

(,).

N

ms


oleObject231.bin

image222.wmf
n


oleObject232.bin

image223.wmf
,(1,2,,)

ii

ZXin

m

=-=

L


oleObject23.bin

oleObject233.bin

image224.wmf
12

,,,

n

ZZZ

L


oleObject234.bin

image225.wmf
s


oleObject235.bin

image226.wmf
1

Z


oleObject236.bin

image227.wmf
s


oleObject237.bin

oleObject238.bin

image20.wmf
{max(,)0}{00}

PXYPXY

>=>>

U


image228.wmf
)

2

(

,

,

,

2

1

>

n

X

X

X

n

L


oleObject239.bin

image229.wmf
2

s


oleObject240.bin

image230.wmf
X


oleObject241.bin

image231.wmf
.

,

,

2

,

1

,

n

i

X

X

Y

i

i

L

=

-

=


oleObject242.bin

image232.wmf
i

Y


oleObject243.bin

oleObject24.bin

image233.wmf
n

i

DY

i

,

,

2

,

1

,

L

=


oleObject244.bin

image234.wmf
1

Y


oleObject245.bin

image235.wmf
n

Y


oleObject246.bin

image236.wmf
).

,

(

1

n

Y

Y

Cov


oleObject247.bin

image237.wmf
2

1

)

(

n

Y

Y

c

+


oleObject248.bin

image21.wmf
{min(,)0}{00}

PXYPXY

<=<<

U


image238.wmf
2

s


oleObject249.bin

image239.wmf
11

[,]

22

XU

qq

-+

:


oleObject250.bin

oleObject251.bin

oleObject252.bin

oleObject253.bin

oleObject254.bin

image240.wmf
ˆ

q


oleObject255.bin

oleObject1.bin

oleObject25.bin

image241.wmf
2

2

,0

()

0,

x

x

Xfx

a

a

ì

££

ï

=

í

ï

î

其

它

:


oleObject256.bin

image242.wmf
1

a

>


oleObject257.bin

oleObject258.bin

oleObject259.bin

image243.wmf
(0)

pPx

a

=<<


oleObject260.bin

image244.wmf
ˆ

p

=


oleObject261.bin

image22.wmf
{max(,)0}{0,0}

PXYPXY

<=<<


image245.wmf
q


oleObject262.bin

image246.wmf
ˆ

q


oleObject263.bin

image247.wmf
()

uu

q

=


oleObject264.bin

image248.wmf
u


oleObject265.bin

image249.wmf
ˆ

()

uu

q

=


oleObject266.bin

oleObject26.bin

image250.wmf
X


oleObject267.bin

image251.wmf
2

1

(;)

0,

0,

0,

x

x

x

e

Fx

-

³

<

ì

ï

-

=

í

ï

î

q

q

，


oleObject268.bin

image252.wmf
q


oleObject269.bin

image253.wmf
12

,,,

n

XXX

L


oleObject270.bin

image254.wmf
X


oleObject271.bin

image23.wmf
{min(,)0}{0,0}

PXYPXY

>=>>


image255.wmf
()

EX


oleObject272.bin

image256.wmf
2

()

EX


oleObject273.bin

image257.wmf
q


oleObject274.bin

image258.wmf
n

)

q


oleObject275.bin

image259.wmf
a


oleObject276.bin

oleObject27.bin

image260.wmf
0

>

e


oleObject277.bin

image261.wmf
{

}

lim0

n

n

Pa

®¥

-³=

)

qe


image24.wmf
X


oleObject28.bin

image25.wmf
Y


oleObject29.bin

image26.wmf
3

(0)

5

PXY

£=


image1.wmf
,

AB


oleObject30.bin

image27.wmf
4

{max(,)0}

5

PXY

>=


oleObject31.bin

image28.wmf
{min(,)0}

PXY

£=


oleObject32.bin

image29.wmf
1

5


oleObject33.bin

image30.wmf
2

5


oleObject34.bin

image31.wmf
3

5


oleObject2.bin

oleObject35.bin

image32.wmf
4

5


oleObject36.bin

oleObject37.bin

oleObject38.bin

image33.wmf
3

(0,0)

7

PXY

³³=


oleObject39.bin

image34.wmf
4

(0)(0)

7

PXPY

³=³=


oleObject40.bin

image35.wmf
{

}

max(,)0

AXY

=³


image2.wmf
()()1

PABPAB

+=


oleObject41.bin

image36.wmf
{

}

max(,)0,min(,)0

BXYXY

=<<


oleObject42.bin

image37.wmf
{

}

max(,)0,min(,)0

CXYXY

=³<


oleObject43.bin

image38.wmf
()

PA

=


oleObject44.bin

image39.wmf
()

PB

=


oleObject45.bin

image40.wmf
()

PC

=


oleObject3.bin

oleObject46.bin

image41.wmf
(0,1)

XN

:


oleObject47.bin

image42.wmf
YXX

=+


oleObject48.bin

image43.wmf
()

Y

YFy

:


oleObject49.bin

image44.wmf
()

Y

Fy


oleObject50.bin

image45.wmf
X


