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|
||HH| . Cac dinh Iy gi&i han
1. Luat sb 16n

Cac bién ngau nhién X, .., X, ... ¢ ky vong EX,
i=1,2,..vadwoc goi la thda man luat so6 Ion
néu v&i bat ky e > 0

| X, T...TX_ EX,T..TEX 1
lim P

—> 0

— — 1
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IIl“” Luat s6 Ion Bernoulli : Xét mé hinh nhj thire
v&i xac suat thanh cong p. Goi X; la sé lan

xuat hién thanh céng trong phép thir thi i.

Khi do6 X, , X, , ... thda man luat so I&n (e > 0) :

fn_p‘gg]zl (1)

im 7 |

Trong do,

dwoc goi la tan suat xuat hién thanh cong trong n
phép thir.
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l ” Do X~ B(l, p) nén EX.=p, i=1, 2, ... vi vay

EX, T..TEX_ _np _

P
N N

Néu (1) théa man ta noi tan suat £, hdi tu dén
p theo xac suat va ky hiéu

fn_L>p
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.
I”“” Yng dung thwc té : D& xac dinh xac suat p cua

s kién A trong mot phép thr nao dé, nguwdi ta lap lai
phép th&r mét so 1&n lan doc 1ap véi nhau. Sau do
lay tan suat 1am xap xi cho p

[

S, p
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2. Dinh ly gi¢i han trung tam (BLGHTT)
Cac bién ngau nhién X, , X, , .. v&i ky vong va
phwong sai hiru han, dwoc goi la théa man
DLGHTT néu

lim P =x =P (2

Mo 2AR

L n —

Trong do §, = X +..+X, va ®(x) la ham phéan
phdi cua luat chuan tac N(O, 1).

Néu dat . s ~ES, _
F (x) ™ P = X
- |/Ds, ]
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.|I”H| , _ S TES

la ham phan phdi ctia § T

DS

n

thi (2) co dang
lim F_(x) = ®(x)
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-||”H| Binh Iy gii han trung tam
Moivre -Laplace

Xét moé hinh Nhij thirc v&i xac suat thanh céng p,
X, la sO lan xuat hién thanh céng trong phép thu
ther i. Khi d6 X, X, , ... théa man BLGHTT :

X n
lim P Ls = ® (x)

n=> ® | npq |

Trong d6 X=X, +..+ X, la s lan xuat hién
thanh cong trong n phép thir va X ~ B(n, p),
EX =np, DX = npq.
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Nhw vay v&i mot so Idn phép thir Bernoulli

doc lap thi chuan hoa clia bién ngau nhién chi
sO lan thanh cong la bién ngdu nhién cé phan
phdi Nhi thirc sé cé phan phbi xap xi chuan tac.

X —np

~ N (0,1)
npqg

Hay X ~ N(np, npq).

Coéng thire xap xi : Cho X~ B(n, p) voin lon.

Khi do X ~ N(np, npq? va tw ﬁi(’)

P(agxgb)%(DLb_an—(DLa an

Jnpa
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3. Binh ly gi¢i han dia phwong (DLGHDP)

Moivre — Laplace :
Xét mé hinh Nhj thirc v&i xac suat thanh cong p,
X, lasolan xuat hién thanh cong trong phép thir
ther 1. Khi do X, X, , ... thoa man BLGHDP :

_(k_np)2

N 1 2 N
lim | P(X = k)" e “NMPA = 0

. Jnpg 27

Voi X=X,+.+X, , X~B(n,p).
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Coéng thirc xap Xi : Cho X~ B(n, p) voin

|On.
Khi d6 _(k~np)?

_ N 1 2
P(X = k)~ e -PA

\/npq V27
( )

_ 1 0 K ™ np
npq LV”IOOIJ
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' , x .
|”H| Il. Vec to ngau nhien
1. Bang phan phbi ddng thoi clia véc to réi rac (X.Y)

Yy, |- Y,
X
X (Pl Pin | P1
'xm pml e pmn pm
Pil|----| D, |

Trong d6 p;; = P(X=x;; Y=y, ).
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Cac xac suat lé :
P, 2 p; — P(X = X))
j~1
P, 2 p, P& ~y,)
Céac bang phan phdi lé :
X|x, .. x Yy,

P\p, .. p, P p, .
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II i .
|HH| 2. Phan phéi co didu kién

_PX T XY Ty Py
P(X — x /Y yJ)_ — - —
PCY ~y)) P
_P(X T XY Ty) b,

P(Y—yj/X X )~ -
P(X X ) p.

3. Ham phan phbi dong thoi
Fx,y)= P(X<x,Y<y)

Tinh chat
1) 0 < F(x,y)<1
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1
'HH” 2) 1im F O, y) ™ F(0) T F, (07 P(X %0

lim F(x,y) T F("™.y) T F ()T P(Y =)
lim F(x,y) "1
y—>+oo

3) Xl_i>n—]oo = (X, Y) - ILrT_]OO = (X, y) - X|_i)l"[]oo F (X, y) =0

4) F(x, y) Ia ham khong gidm
F(xpy) s F(xuy) » X <X

F(X,YJ)SF(X,)’Q) ’ yl<y2
5YP(a<X<b; c<Y<d)= F(b,d) - F(a, d) -
— F(b, ¢c) + F(a, c)
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|
"m” 4. Ham mat d6 dong thoi

Néu ham phan phdi dong thdi ctia véc to (X,Y) cb
thé biéu dién dwdi dang

F(x,y)~ I .[f(u,v)dudv, x,y €O

khi dé f(x,y) dwoc goi 1a ham mat dé dong thdi cua (X, Y).
Tinh chat

1) f(x,y) 20

OF (X, )
By 0

2) f(x,y) = tai nhirng diém lién tuc cda f(x,y).

y
) ”f(x,y)dxdyzl

R2
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“| HP (X,Y)E A :”f(x,y)dxdy

A
voi A la tap hop trént

—— T

d
5) P aS<X Sbh;cSY S :f

c a

f(x,y)dx

5. Ham mat do lé :

£ )= ) f(x y)dy

f, (y) ~ I f(x,y)dx
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| . e
|”H| 6. Ham mat do co diéu kién

f
05 iy =y (x) = f(x/y,)~ (X, ¥,)
| fY(yo)
- - T (%0Y)
fY/x:x (y) ~ f(XO/y)—
| fX (Xo)

7. Tinh déc 13p ngau nhién
Roirac: Cho véc to (X, Y), bién ngdu nhién X va Y
la doc lap néu
PX=x;;Y=y,)= P(X=x;) P( Y‘:)’j)
Lién tuc : Cho véc to (X, Y) voi mat do dong thoi
f(x, y), bién ngau nhién X va Y 1a doc lap néu

S, y) =fx ) . fy (v)
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'
|”H| 8. Ky vong va phuwong sai

1) Ky vong
Roi rac :
E X :Z Xipi.zz Z Xipij
i~1 i1 j71
= :Z yjp.j:Z Z Y Pij
j~1 i=1 j~1
Lién tuc :
EX ~ Ix f o (x)dx = f Ix f(x,y)dxdy

+ oo +o +o

EY ~ ny (y)dy — .[ ny(x,y)dxdy

— 0 — 00 — Q0
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I”“” 2) Phuong sai
ROl rac :

D X :Z(xi_EX)Zpil:ZZ(xi_EX)Zpij

iT1 iT1 j71

DY =2 (y, " EY)'p, =2 2 (y, EY)'p,

i~1 i=1 j71

Lién tuc:
DX = f(x—EX)2 (x)dx = ff x TEX)® f(x,y)dxdy

+ 00 +00 +00

DY:J(y_EY)Zf (y)dy = ff y TEY) f(x,y)dxdy

— o0
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']
|”H| 9. Hiép phuwong sai
Cov(X, Y) = EX-EX)(Y-EY) = E(XY) - EX .EY
ROl rac :

Cov(X,Y) ™~ Z Z (x, ~ EX)(y, — EY)pij

iT1 j71

E(XY):Z Z XY, P,

i—1 j71

Lién tuc:

+ 00 + 00

Cov(X,Y) ™~ j j(x_EX)(y_EY) f(x,y)dxdy

+oo +00

E(XY) ™ I .fxy f(x,y)dxdy

— o0 —00
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'] .
T
1) Cov(X,Y)= Cov(Y, X)

2) Cov(X+Y,Z)= Cov(X,Z)+ Cov(Y, Z)
3) Cov(kX, Y) = Cov(X, kY) =k Cov(X, Y)

4) Cov(X, X) = DX

5) |cov(x,v)|<\Dx .DY

( Bat dang thire Cauchy-Schwarz)
6) [Cov(X, Y)]? < EX°. EY?
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'||”H| 10. Hé sb twong quan

Tinh chat
1) -1<p,y<1.
2) Néu X va Y doclap thi p,, =0.
3) |#,,|=1 khivachikhiy=,x+, VvOi hang sO

ava b (c6 thé ngoai trir mot tAp hop cd xac
suat 0).

Khi p,, > 0, Y cO xu hwdng tang cung voéi X.
Khi oy, < 0, Y c6 xu hwéng giam cung véi X.
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