PHAN I: XAC SUAT
1. Bié€n c6 ngiu nhién & xdc suit ctia bi€n co:
1.1. Cong thitc cdng xac suat:
1.1.1. p(A+B)=p(A)+p(B) (2 bi€n c& xung khic)
1.1.2. p(A+B)=p(A)+p(B)-p(A.B) 2 p(A+B+C)=p(A)+p(B)+p(C)-
[p(AB)+p(AC)+p(BC)]+p(ABC)
1.2. Cong thitc nhan x4c suit:
1.2.1. p(A.B)=p(A).p(B) (2 bi€n cd doc lap)
1.2.2. p(A.B)=p(A).p(B/A) > p(AA,..A)~ p(A).p(A, /A)..p(A AA, A )
1.3. Cong thitc Bernoulli: cho 2 bi€n c8 A va A
13.1. p (x)=c)p"a" ", p=p(A), q=1-p
1.4. Cong thifc xdc suat ddy da:
P(F) ™ p(A)-P(F/A)T p(A).p(F/A)T T p(A).P(F/A)
P(A.F) _ p(A).p(F/A)
p(F) p(F)

1.5. Cong thic Bayes: p(A /F) =

2. Bié&n ngiu nhién:
2.1.Bang phan phdi xac suit (bi€n ngiu nhién rdi rac)
2.2.Ham mat do x4c sudt ( f (x) ) (bién ngiu nhién lién tuc)

2.2.1. f(x)20
2.2.2. [t (x)dx =1

b
22.3. pasx=h)~= ff(x)dx

2.3.Ham phan phdi x4c suat (F (x) ) (dung cho cd 2 loai bi€n-thudng 13 bi€n ngiu nhién lién
tuc)
2.3.1. F(x)=p(F <x)
2.3.2. F(x)= f(x)

23.3. F(x) = .[f(t)dt

2.4.Ky vong
2.4.1. e(x)=xp, T x,p, T...* x_p, (tr badng phan phdi xdc suit)

2.4.2. E(x) = Ixf(x)dx

2.5.Phuong sai:
2.5.1. v(x) = E(x") T [EX)T
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2.5.2. v (0= I xtogdx — ] xf (x)dx]?

3. Mot s6 phan phdi x4c suat thong dung:
3.1.Phén phéi chudn tong qudt: x ~ N (#:;° %)

_(x7Hy?

1
3.1.1. f(x) O_\/z—”e

3.1.2. f f(x)dx =1

2072

3.1.3. Modx = MedX =4 E(x) =4,V (x)=F°
- U - @
3.14. p(anSb):‘/’(bO_ )*(/)(a )

o

3.1.5. Phan phdi chudn tic # =0,9°=1
3.1.5.1. T -nN¢(0,

3.1.5.2. )~

1
e
,272'
2. N T H
3.1.5.3. BéibicnT = >

o

3.1.54. p@@a<x<b)=?2(h)" ?(a)

3.2.Phén phoi Poisson: x ~ p(*),* >0
wr
3.21. p(*=Kk)=e  —
k!
3.2.2. E(x) =V (x)= 4
3.3.Phédn phéi nhi thitc: x -~ B(n, p)
331, p(x =k)=p (k)=ckpq"“,ptqg=1
33.2. 2 p(x =k)=1
3.3.3. E(x) = np,Modx = X,,np " q=x,<nptq
3.3.4. Khin=1: x ~ B(, p) :phdn phdi khong-mot
3341, E(x)= p.E(x’)= p.V(x)= pg
3.3.5. Xdp xi phan phdi nhi thic:
3.3.5.1. Biing phin phdi Poisson:n >50, p <0.1; X ~ B(n,p)~ X ~ P(*),% = np.

oAk
p(X:k):anpkq”k:e —
k!
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3.3.5.2. Biing phan phdi chuin:

np=0.5,nq =054 =np,0 = A/npg . X ~B(n,p)® X ~ N(np,npq)

k= H k, # k, ~#
)3 p(k, <X<k,) = ? (=)~ (=
o o

_ _1
p(x = k)= —f( )

o
3.4.Phdn phoi siéu bdi: x ~ 1 (N, N, n) [N:tdng s6 phdn ti, N, :S6 phdn tit c6 tinh chat
A trong N, n: s6 phan tit 14y ngiu nhién].Goi X 1a s phan ti c6 tinh chit A trong n.

K Nk
C

N, NN,

C

p(X = k)~

n
N

n

34.1. E(X):np,p:NA;V(X):npq.N ,q-1"p

N -
3.4.2. Xap xi phan phdi siéu boi bing phan phdi nhi thic:
N

n~k = A

Nn<0.05N = X ~B(n,p);p(X =k)=C'p“q" " p=
N

3.5.Bién ngdu nhién 2 chiéu: X va Y doc 1ap= P, = p(x,).a(y,) v6i moi i,j

3.6.Hi¢p phuong sai va hé sé tuong quan:
3.6.1. Hiép phuong sai(cov): cov(X ,Y)= E(XY) ™ E(X)E(Y)
_ cov(X,Y)
(e Y9 (Yh
PHAN 2: THONG KE

3.6.2. Hé so tuong quan”, , : P

XY

1. Tong thé v miu
1.1.Thyc hanh tinh todn trén mau:
1.1.1. Tinh trung binh (x _): x_ = Ly X,
1.1.2. Tinh ty 1€ mAu: (f ); f, = Ma (m , :s0 phin t& mang tinh chat A; n: kich thudc miu)
n
1.1.3. Tinh phuong sai miu: s* = ! [ nx’ " n(x)’]
nT1 o,
1.2.U6c lugng tham s cla tdng thé:
1.2.1. Uéc lugng diém: (X )= “, E(f )= p E(S)="
1.2.2. Uéc lugng khodng:
1.2.2.1. Uéc lugng khodng cho trung binh: Vi do tin cdy 1-¢ cho truéc, 1 mau
kich thuéc n.
n = 30,° °biét n = 30,° > chua biét
X_," x_,s
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< s
g:U”.— g:U”.—
s s
o o
(1—0‘90.5—?9%) (12 205-—2u.,)

n <30, ° biét

n <30, * chua biét

Nhu TH1

,UZX—SH =X+€

1 ! 2

1.2.2.2. US&c lugng khodng cho ty 1&: tdng thé c6 ty 1& p chua biét, vdi do tin cay

1~ @ cho trudc, v6i 1 mau kich thude n, ty 1€ miu f . Tim 2 s8 p,, p, thod:

X o [ra
p(p, < p=p,)~1"%,p,~ f F% Congthdc: ¢ =u, L
— n
2

1.2.2.3. US&c lugng khodng cho phudng sai:Gia st tdng thé c¢6 ¢ * chua biét. Dya

vao 1 mau kich thudc n, véi do tin cy 1-¢ cho trudc.

2

BV i , —1)s? —1)S .
THI1: # chua biét, bi€t s?. Khidétacd 7° € [(n )(2) ,(n ) ] trong d6
o o
ZE=X%(nT1,—), 4 T X (nT1,17 —)
2 2
Y 1z g2 zni(xi_'u) Zni(xi_ﬂ) .
TH2: # bi€t. Khido @ ° €| pr , Pr 1, trong do
(74 o
XPZAN(n, =), 2] = X (n,17 —)
2 2
1.2.3. Kiém dinh gia thuy&t thong ké:
1.2.3.1. Kiém dinh gi3 thuy&t thong ké cho #
1.2.3.1.1.TH1:° * biét
Gia thuyét thong ké W, :9 * biét (mién bdc bd H )
HO;,U=,UO y 7X_—,uo
H, iR We s ﬁ"”'”i}
Hozﬂ :'uo X_*'u
= = 0 <_
H, #<H, W = {u o \/n_’u u. )
Ho A= 'uo _ _ X__ 'uo
H o H>H Wy o Vo>, )

1.2.3.1.2.TH2: n = 30,9 * khong biét
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Gi4 thuyé&t thong ké W, (mién bac bd H,)
H :luzlu X__'u
0 0
W,x:{U:—O\/n_,u >u,
H, HEH R || 7}
2
H :#H=H X - U
0 0 = = 0
W, u- —/n ,u<-u,
S wen { . Jn, }
1 0
H :#=H X - U
0 0 = = 0
W, u- —4/n ,u>u,
H, H>H { s \/_’ J

1.2.3.1.3.TH3: n <30, * khong biét

Gi4 thuyé&t thong ké

W,

PN 2z 2
(mién bacbo H )

H H=H X_—,u
° ° Wa:{t:—ox/n_,|t|>t L)
H, tHFEH s (1,7
2
H, 4= H X — K
0 0 = = 0
w, =ft=——Jht<t L}
H i <H s e
2
H :#H=H N
0 0 Wd:{t:—o'\/n_,t>t B }
H :H#>H s ey

1.2.3.2. Kiém dinh gia thuy&t thong ké

cho ty 1&:

Gia thuyé&t thong ké W, (mi€n bdc bd H )
H p= f-
0. P P, W, ={u- P, ’|u|>ua}
H.p#p, P, (L~ p,) ;
n
H p= f-
0P Py W, = {u- P, u<-u, )
H.p<p, P, (17 py)
n
H p= f
0P Po W, = {u = B i, )
H.p>p, P, (L~ py)
n

1.2.3.3. Kiém dinh gi3 thuyét thong ké

1.2.3.3.1.TH1: # chua biét

cho phuong sai:

Gia thuyét thong ké

W(X

.02 =02
Ho' 0

2 2
H,:9 #%,

W,

(mi€n bdc bd H )

— zf(n_l)sz 2 2 < 2 2

*{/1' =7 <X*hoic x°>7%
O.z 1 . 2
0

rn ez

(n711"—) (n71,—)
2 2
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0 0 =rx?= X2 X2
02g0? W. = { o2 ’ < (n"1,179%)
H, 0 °
H :0%t=02 (n_l)S2
0 0 - 2 — 2 2
W, = {4 o2 A2 (n71,%)

1.2.3.3.2.TH2: # biét.

Gia thuyét thong ké

W, (mi€n bdc bd H )

H,ot=0 2 n,(x, " )
0 2 20 Wa:{Z27 i |2 ,12<th02flclz>lj
.02 40 o
H, : 7é 0 0
112:12 o 712:12 o
(ni"—) (n.—)
2 2
2 — 2 _ 2
M, D
W, ={x*= rr<x?
2 2 @ 2 s (N1~ %)
H, :0'<C 0'0
H :0?=0° Zn.(x. Hy?
0 0 Wa:{zzz i |2 ,ZZ>ZZ(HD()
H 0250?72 0-0 ,
10 0

1.2.4. So sanh 2 tham s6 cta tong thé:
1.2.4.1. So sanh 2 s trung binh:

1.2.4.1.1.TH1:m 2 30,n 2 30,9 2,9 ” biét

GTTK W,
H, 4 T H#, (
H 4 * H ‘
1 1 2 W,, :<|U =
t
H, 4 T H#, (
H, M <H 7‘ =
1 1 W, —{|u =
t
H o H = H, ( |
H1"ul>'u Wu:<u: >U“,>
| |
l J
1.2.4.1.2.TH2:m <30,n <30, 7,7 ? biét, X,Y c6 phan phdi chuan
GTTK W,
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0 1 2
. #*
Hl_ﬂl H
Ho:'u1='uz
H, 4 <H
Ho:ylz'uz
H H >H
1.2.4.1.3.TH3:m = 30,n > 30,°,9 ? khong biét
GTTK W,
Ho:’ulz'uz
"
Hl"ul 'uZ
Ho:ﬂlz'uz
H, M <H
Ho:'ulz'uz
Hl_ﬂ1>ﬂ
GTTK
H, 4 T H, ( ]
H 4 7 H ‘ Xy | m~1s’*t n"1
B W, =1t= ,|t|>t( yrst = 1+ —
| sz[1+1 (2]l n-—2
{ m o J
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HD:IuIZ/JZ {[ ]|
H o4 <H X -
Lo W, S it° —————t <t _,
| (1 1) R
ATy |
m n
Ho:yl_#Z |[ ]|
H 4 >H X 7Y
o W, =it= - \;t>tm+n,2u>
| S |
[ m o J
1.2.4.1.5.TH5:m <30,n <30, X,Y ¢6 phan phéi chuan, * # ¢ * chua biét
GTTK W,
H M = H, [ |
Hu T, Waj = _ o> t5t, =t Tt ;vi,vi;ttlvlthZV?‘F
g - ~19 T O A L L T AT 2 N
| S 4 S, (m27) (" 37) m n v, Ty, |
e J
Ho:'ulz'uz ‘[ ]‘
Ho<H KITY
SR W, =09 " i ST, Tt T
L ss |
L\ J
H, M =M ( |
ol I
1 1 Wuf 97 ’g >t
| s, s |
L Am J
1.2.4.2. So sanh 2 ty 1é:
GTTK W,
H, M =M [ ]
H o H 7H l il Et k k |
P ’ W, =iu = L ;|u|>ud;f1:—l,f2:—2F
| ( 1) 7 n |
l f 17 f L—*—J J
m n
Ho:'ulz'uz [ ]
H oM <H Ww:Ju: f, = f, ;u<_u1,|>
| ( 1) I
l f 17 f L—*—J J
m n
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1.2.4.3. So sanh 2 phuong sai:

GTTK W,

o2 =02
HO.O-I O-Z |[ )

S — — 1
Hl:o'f?i"'z2 w, =1 :#Z,g<fhayg>f,f:fam’1,n 1,f7<
{ s, N fi 1, m
2

H :02=07 ( §?

0 1 2 W{{:% :_12’|g|> f[,(m 1,n 1)}
H iois ol R j
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