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$x=x_i$ 0 1 2 3 M M
(1 $m_0% $m_1$ $m_2$ $m_3% $m_M$ N
1D $p~*_0% $p~*_1% $p~*_2% $p~*_3% $pT*_4% 1

27 $N=\Sigma_ {i=1}MIm_i, p™* i=m_i /N $

DPVVVVVIVVVIVIVVV???

$$\overline{X} = \Sigma_{i=1}M} p™* _ix_i $$

PP DV DVVDPPDVVDPVDVVVPVDVVVPVIVVVVVV????7?7

$X=x_i$ 7 8 9 10
P 0.1 0.3 0.3 0.3
$Y=y i$ 7 8 9 10

P 02 0.3 0.5 0.1
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? $E(X) =\Sigma_{1}{4}x_ip_i = 0.1\times7 + 8\times0.3 +
O\times0.3 + 10\times0.3 = 8.8%

$E(Y) =\Sigma_{1}{4}y_ip_i = 0.2\times7 + 8\times0.3 +
O\times0.5 + 10\times0.1 = 8.5%

$$ F(x) = \begin{cases} 0, \text{ } x\leq 0 \\ \frac{x} {4}, \text { } O\t x\leg4\\ 1, x\gt4
\end{cases} $$%

? $E(X)$?

$$ f(x) = \begin{cases} 0, x\leq 0[] x\gt 4, \\frac{1}{4}, 0\lt x\leq 4 \end{cases} $$

22$E(x) = \int_{\infty} -infty}xf(x)dx = \int_{O}4)\frac{1}{4}xdx =
\frac{LH{4Nfrac{x"2{2Nbig|*4_0 = 2%

??3E(X) = \int_{0}1}x(ax+b)dx =
(\frac{1H{3}ax"3+\frac{1}{2}bx*2)\big|*1 0 = \frac{a}{3} + \frac{b}{2} =
\frac{7H{12}$



Slint_{-\infty}N+H\infty}(ax+b)dx = \int_{0}{1}(ax+b)dx =
(\frac{1H{2}ax"2+bx)\big|*{1} {0} =\frac{a}{2} + b = 1$

?? a=1, b=1/2,
2?7?30 \leq x\leq 1 $ ??

$F(x) = \int_{OYx3(0)dt = \int_ {0} x}(x+\frac{1}{2})dt = (\frac{x 2 +
XH2M\big|*x_0 = \frac{x"2 + x}{2} $

PPV 777?77

$$ F(x) = \begin{cases} 0, x\leq 00 \\\big(\frac{x™2 + x}{2}), 0\leg x\leg1\\1, x\gt1
\end{cases} $$%
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$x=x_i$ -2 0

P 0.3 0.1

2$E(2X+3)$, SE(X"2-1)$?
?? $E(2X+3) = 2 \times (-2) \times0.3 + 2\times 0 \times 0.1 =-1.2 $
$E(X"2-1)=4\times0.3 + 0"2 \times 0.1 = 1.2%

$SP{X=c} =1 $$ ??$SE(c) = cP{X=c} =c $$
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E(X)]"2%$$

??

(1). 222222222$X$?22$9(X)=[x-E(X)]"2$??;

?7?7?

$$ \begin{aligned} D(X) =E[X-E(X)]"~2 \\ =E(X"2 - 2XE(X) + [E(X)]"2) \\ =E(X"2) - 2E(XE(x)) +
[E(E(X)]™2\\ =E(X"2) - 2E(X)E(X) + [E(X)]"~2 \\ =E(X"2) - [E(X)]"2 \end{aligned} $$

(1). 22?C,? $D(C)=0%

2?2$D(C)=E[C-E[C]]*2 = 0 ?? E(C) = C$

(2) 222 $C$?2$X$ 22272,? $D(CX) = C 2D(X)$
272

$$ \begin{align} D(X) =E[CX-E(CX)]"2 \\ =E(C"2X"2 - 2CXE(CX) + [E(CX)]"2) \\ =E(C"2X"2) -
2E(CXE(CX)) + [E(E(CX))]™2 \\ =E(C"2X"2) - 2E(X)E(CX)E(C) + [E(CX)]™2 \\ =C"2E(X"2) -



2C72[E(X)]™2 + [CE(X)]™2 \\ =C"™2[E(X"™2) - [E(X)]™2] =C"~2D(X) \end{align} $$

??

$$ \begin{align} D(X+Y) =E[X+Y - E(X+Y)]"2 \\ =E[(X+Y)"2 - 2(X+Y)E(X+Y) + [E(X+Y)]"2 \\
=D(X)+D(Y) + 2E{X-E(X)}E{Y-E(Y)} \end{align} $$

??$E(X) =\Sigma_{0}{1} x_ip_i=0\times (1-p) + L \timesp=p $
$D(X) = E(X"2) - [E(X)]*2 = 072 \times (1-p) + 1"2 \times p - p*2 = p - p'2$
? 4.2.2 ?2$X \sim b(n,p)(??7?7?)? ?E(X), D(X)$

2 22 $X \sim b(n,p)$ 2?2X22n22222222222$P{X=k}=C"k_pp"k(1-p){n-K}$?

$$ X = \begin{cases} 0 \text{ } , 21?7?77 \\
1 \text{ } ??1??? \end{cases} 1 =1,2,3,...
\ $$

$$ \begin{aligned}  X=X_1+X 2+....+X_n\\ P{X=0} = 1-p0 \\ P{X=1} = p \\ E(X_i) = 0 \times (1-
p) + p= p \\ E(X) =\Sigma_{i=1}"{n}E(Xi) = np \\ D(X) = np(1-p) \end{aligned} $$

24.2.5 $X \sim P(\lambda)$??E(X),D(X)?

$E(X) =\Sigma_{k=0}\{+\infty}k\frac{\lambda"k e*{-\lambda}}k!'} $

$ = \lambda e™-\lambda} \Sigma_ {k=0}{+\infty}\frac{\lambda”{k-
1}H{(k-1)'} = \lambda e”{-\lambda} e"{\lambda} = \lambda $



$E(XA2) = E[X(X-1)+X] = E[X(X-1)] + E(X) = \lambda’2 + \lambda $
$D(X) = E(X"2) - [E(X)]*2 = \lambda $

$$ f(x) = \begin{cases} \frac{1}{b-a}[] \text{ } a\leg x\leqb\\ 0[] [I] \end{cases} $$
SE(X) = \frac{1}{b-a}\int_{a}*{b}xdx = \frac{a+b}{2}$

$D(X) = E(X"2)-[E(X)]"2 = \frac{1}{b-a}\int_{a}{b}x*2dx = \frac{(b-
a)"2H{12}$

$$ f(x) = \begin{cases} \lambda e™ {-\lambda x}[] \text{ } x\gt 0\ 0J [[] \end{cases} $$

SE(X)=\int_{O}H\infty}x \lambda e”™{ -\lambda x}dx =
\frac{1}{\lambda}$

$E(XA2) = \frac{2}{\lambda”2}$

$D(X) = \frac{1}{\lambda”2}$

\mu)"2H{2\sigma”2}}$
$E(X) = \mu, E(X”*2) = \sigma”"2 + \mu"2$
$D(X) = \sigma"2$



$SP{|X- \mu | \geq \epsilon } \leq \frac{\sigma”2}{\epsilon*2} $$ ?

$$P{|X- \mu | \It \epsilon } \geq 1- \frac{\sigma”2}{\epsilon"2} $$
2977777



(0 [T

4.,1.3 ?277?27°70777

PP 2222222222222222222222222222222222222222727

ECOI(Y-E(Y)If(x,y)dxy $$

$$ \begin{aligned} cov(X,Y) = E{X-E(X)} \\ =E{XY - XE(Y) - YE(X) + E(X)E(Y)} \\ =E(XY) - E(X)E(Y)-
E(Y)E(X) + E(X)E(Y) \\ =E(XY)-E(X)E(Y) \end{aligned} $$%

?$X?Y ??8% ? $cov(X,Y) = 0$?

1. $cov(X,X) = D(X);$
2. $cov(X,Y) = cov(Y,X);$

4. $cov(C,Y) = 0$,C?772?
5. $cov(X_1+X 2,Y) =cov(X_1)Y) + cov(X_2,Y)$

$$ f(x)=\begin{cases} 8xy, \text{ } 0\leg x\legy\leq 1\ 0, \text{ } [[] \end{cases} $$


http://wiki.shopqorg.com/Y-E(Y)

?$cov(X,Y), D(X+Y)$
22%$cov(X,Y) = E(XY)- E(X)E(Y)$

$f X(x) = \int_{x}N1}_ X(x,y)dy = 8x\int_{x}{1}ydy = 4xy"2\big|*1_x = 4x(-x"2+1)
$

$f_Y(y) = \int_{yPMO} _Y(x,y)dx = 8y\int_{0}{y}xdx = 4yx"2\big|*y_0 = 4y"3$

$$ f X(x)=\begin{cases} 4x(-x"~2+1), \text{ } O\leg x\leg 1 \\ O, \text{ } (I \end{cases}
f Y(x)=\begin{cases} 4y~ 3, \text{ } O\leqy\leq 1\\ 0, \text{ } [I] \end{cases} $$

SE(X) = \int_{-\infty}+\infty}xf X(x)dx = 8/15%

SE(Y) =\int_{-\infty}+H\infty}yf Y(X)dx = 4/5%
SE(XY) = \int_{-\infty}M+\inftyNint_ {-\infty }\+H\infty}xyf(x,y)dxdy$

$=\int_{O}{1} dx \int_{x}{1}(xy \times 8xy)dy = 4/9 $

HENRRRNNNNRRNNNNNNEED D={(x,y)|0=x=sy=<1}

INNRNRNRRNRNENNEN ANNNRNRNARNRNRRNRNENEED x=0[]
y=1[ y=x [T (0,0)11111 (0,1)11111
(1,1)0 I f(x,y)
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[ITTIT] 0 y[IIIIITIIT] x=0[11] y=x [I111]
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[ITTIT] x [J 1[I y=x[I1111] y=1[1]
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$cov(X,Y) = E(XY) - E(X)(Y) = \frac{4}9} - \frac{8}{15} \times \frac{4}{5} =
\frac{4}{225}$

$E(XA2) = \int_{\infty}M-A\infty}xA2f X(x)dx = 1/3$
$E(YA2) = \int_{-\infty} -H\inftyly~2f Y(x)dy = 2/3%

$D(X+Y) = D(X) + D(Y) + 2cov(X,Y)$

$ = E(X12) - [E(X)]2 + E(YA2) - [E(Y)]*2 + \frac{4}{225} = 1/9$

?2?? a>0 ? $\rho=1%,a<0? $\rho = -1%.
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?7?7?
(111 000000000000000000000000 (T KM uk[IITIT] k]
AKTIIITIO k1T $$ A_k \overset{P}{\longrightarrow}u k $$,
(T
(111 XTI $$f(x;a_1,a_2,...a_k)$s[] X
(T $$P{X=x}=P(x;a_l,a_2,.....a_k)$$
M $%$a l,a 2,.....a_k $$I1110 $$ X 1 X 20 ...[] X_n $$
T $ 1 (1\leq I \leq k) $[T] uk[ITTTTIT] X[ LI
$$ u_| = E(x™I) =\int_{a} "~ {b}x"If(x;\theta_1,\theta_2,......, \theta n) dx $$
i

$$ u_I= E(X™1) = \frac{1}{n} \Sigma_{x\in R(x)} x"~Ip(x;\theta_1, \theta_2,... \theta_k) $$

] $$ \theta = (\theta_1, \theta_2,... \theta_k) $$ [11] ,R(X) [ X[TITIIIIII
$$ X=(X_1, X_2,...X_n) $$[ sIs{T]

$$ A_I=\sum_{i=1}"{n} (X_i)"I $$

LTI

$$ \begin{cases} \mu_1(\theta 1, \theta 2,... \theta_k)=A_1, \\\mu_2(\theta_1, \theta 2,...
\theta_k)=A 2 \\...... \\ \mu_I(\theta_1, \theta_2,... \theta_k)=A_|I\\ \mu_k(\theta_1, \theta_2,...



$\theta_1$7?27?,2272?22?
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\theta_k)=A_k \end{cases} $$

$\hat{\theta_[}=\hat{\theta [}(x 1, x 2,
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?7.1.1

$$ f(x) = \begin{cases} (\alpha + 1)x™\alpha, \text{ } 0 \It x \It1, \alpha \gt-1, \\ \textbf 0, \text{ }
[ \end{cases} $%

?? $\alpha$ ??7?7??,2?2?2($X_19$, $X_29, ....... ,$X_n%),?$\alphas

?%A_1=\overline{X} = \mu = E(x) = \frac{1{n}\Sigma_{i=1}M{n}X i $
??

$$ \begin{align} \mu =E(x) \ = \int_{-\infty}~ {+\infty} xf(x)dx \\ =\int_{0}~{1} x(\alpha +
1)x™M\alpha dx \\ =\int_{0}~{1} (\alpha + 1)x™{\alpha+1}dx \\ =\int {0}~{1} (\alpha*x™{\alpha
+ 1} + x~{\alpha + 1})dx \\ = \Big(\frac{\alpha}{\alpha+2} x ~{a+2} + \frac{1}{\alpha+2} x
~{a+2}\Big)\Big|~1 0 \\ = \frac{\alpha + 1}{\alpha +2} \end{align} $$

?7:

$$ \overline{X} = \frac{\alpha + 1}{\alpha +2} $$

$$ \alpha = \frac{1-2\overline{x}}{\overline{x} - 1} $%

SE(x"2) = \frac{1}b-a}\int_{a}{b} x"2 dx =\frac{(b-a)*"2}{12} +
\frac{(a+b)"2H4} $

?



$$ \begin{cases} a+b = 2\mu, \\ b-a = \sqrt{12(\mu_2-\mu_1"2)} \end{cases} $$

$$a=\mu_1-\sgrt{3(\mu_2 -\mu_172)}, b =\mu_1 + \sqrt{3(\mu_2 -\mu_1"2)} $%

? $A 1 =\frac{1{n}\Sigma_{i=1}n}X"1 i, A 2 =
\frac{1{n}\Sigma_{i=1}n}X"2_i,$

?$ (\frac{1H{n}\Sigma_{i=1}{n}X"*2_i - \overline{X"2}) =
\frac{1H{n}\Sigma_{i=1}n}(X_i-\overline{X})"2$

$$a=A_1-\sqgrt{3(A 2-A 172)} = \overline{X} - \sqrt{3(\frac{1}{n}\Sigma {i=1}"~{n}(X_ i -
\overline{X})"~2} = \overline{X}-\sqrt{3*\frac{n-1}{n}S~2} \\b = A 1 + \sqrt{3(A_2-A 1°2)} =
\overline{X} + \sqrt{3(\frac{1}{n}\Sigma {i=1}"{n}(X_ i-\overline{X})"~2} = \overline{X}+
\sgrt{3*\frac{n-1}{n}S"2} $%






(f [

6.2 77?777

??2$X_i\sim N(\mu, \sigma”"2), (i=1,2,...n)$?? $$E(\overline{X}) = \Sigma_{i}'{n}
\frac{1{n}E(X_i) = \frac{1X{n} \Sigma_{i}n}E(X_i) =\mu$$

$$D(\overline{X}) =\Sigma_{i}n\frac{1{n}D(X i) = \frac{1{n"2}
\Sigma_{i}n}D(X_i) = \frac{\sigma”2H{n}$$

1)$$277?



$P(X>c)=\alpha$,??$c$?$X$?$\alpha$????
2. $t$?7?

$$T = \frac{\overline{X}-\mu}{S/ \sqrt{n} } \sim t(n-1)$$?2???
2. $F$??

\frac{S_172N\sigma_1"2HS 27"2\sigma_2"2 } \sim F(m-1, n-1)$3$
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$$ (111 = \begin{cases} \sigma~2 [TT] Z=\frac{\overline{X} - \mu_0} {\sigma/\sqrt{n}}[
Z {\frac{\alpha}{2}} \\sigma~2 111 Z=\frac{\overline{X} -\mu_0}{SAsqrt{n}}, 100 (n-1)O
t {\frac{\alpha}{2}} \\ \end{cases} $$



