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KHOANG TIN CAY

Khodng tin ciy cho trung binh
Nguyén Van Thin
Khoang tin ciy cho ty I&.
BO MON THONG KE TOAN HOC
KHOA TOAN - TIN HOC Xac dinh kich thuéc miu

DAI HOC KHOA HOC TU NHIEN TP.HCM

Thang 2 nam 2016 Xéc dinh d§ tin cay

Outline Uéc luong khoang

KHOANG KHOANG

TIN cAy U B m Gi3 st cAn kh3o sat mét dic tinh X trén mét téng thé xac
i Gisi thigu i dinb-— , ,
Gt i Gidi thigu m Bién ngau nhién X c6 phan phdi F(x;0), tham s6 0 chua
biét.
m Chon mdt m3u ngiu nhién cd n: X = (X1,..., Xn).

Dinh nghia 1

Mét uéc luong khoang (interval estimator) clia mét tham s 6
Ia mét c3p cac théng k& L(X1,...,X,) va U(Xy,...,X,) cha
mét mAu ngdu nhién théa L(X) < U(X), va L(X) < 0 < U(X).

Néu mét miu thuc nghiém x = (x1,...,%n) dugc quan trac,
[/(x), u(x)] goi la mét khodng uéc lugng (interval estimate)
cho 6.
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Khoang tin ciy

Vs

Khoang tin cdy - Y nghia

KHOANG
TIN CAY

Nguyén Van
I'hin

Dinh nghia 2

Gidi thiéu
Xét m3u ngiu nhién X = (X1,...,X,) c6 ham mat do dong
thdi phu thudc vao tham s 6 € © va L(X) va U(X) 1a hai
théng ké sao cho L(X) < U(X). Khi dé, khodng ngiu nhién
[L(X), U(X)] goi | khodng tin cdy cho tham sb 6 véi dé tin
cay 100(1 — @)% néu

P{L(X)<O<UX)}=1-a (1)

Khoang tin cdy - Minh hoa

KHOANG
TIN CAY

Nguyén Van
I'hin

Gidi thigu

m D& cho ngén gon, ta thudng dung thuit ngit "khodng tin
cdy 100(1 — )% cho tham sb " thay vi "khoang tin cdy
cho tham s6 6 véi do tin cdy 100(1 — a)%".

m Thong thudng, ta chon dd tin cdy 1 — a = 0.95 (hoic
0.9,0.99)

m V4i miu thuc nghiém x = (xq, ..., X,), ta cé khodng tin
cy thuc nghiém cho tham s6 6 1a [/(x), u(x)].

m Y nghia cha dé tin cay (1 — @): C& méi lan I3y mAu, ta
nhan dugc miu khac nhau va do dé khodng tin cdy tim
dugc ciing khac nhau. Tuy nhién, trong 100% |an 14y mAu
cd n thi

m c6 100(1 — )% lan gia tri tham sb 6 € [/, u];
m c6 1000% lan gia tri tham s6 0 ¢ [/, u].

Outline

KHOANG
TIN CAY

Nguyén Van
Thin

Gidi thigu

TR

1 2 3 45 & 7 B 9 10111213 1415 16
Interval number

Nhu vy, khodng tin cldy 95% cho tham s6 0 dugc tinh tir m3u
thuc nghiém x = (x1,...,x,) 6 thé chiia hosic khdéng chita 0
(ta khong biét dugc). Tuy nhién, ta tin tudng 95% ring
khodng nay chda tham sb 6.
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cdy cho trung
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Khodng tin ciy cho trung binh
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Khoang tin ciy cho trung binh - Phat biéu bai todn

Khoang tin ciy cho trung binh - Co s3 Iy thuyét

Trudng hop kich thuéc m3u n > 30 (hodc n < 30 nhung X cé phan phbi

KHOANG
TIN CAY

Bai toan

Nguyén Van
I'hin

Cho t8ng thé véi trung binh u véi phuong sai c6 thé di biét
hodc chua biét. Tir mau ngiu nhién (X1, Xo, ..., X;;) hdy tim
s khodng tin cdy cho p véi do tin cdy 1 — « cho truéc.

cdy cho trun,

binh

Cach giai quyét

Ta chia bai todn thanh 3 trudng hop (TH) sau:

TH1 Kich thuéc m3u n > 30 (hodc n < 30 nhung X cé phan
phéi chugn), o2 dia biét

TH2 Kich thuéc m3u n > 30, 02 chua biét

TH3 Kich thuéc m3u n < 30, 02 chua biét, X tuin theo quy
luat phan phdi chun.

Khodng tin cdy cho trung binh - Co sé Iy thuyét

Trudng hop kich thuéc m3u n > 30 (hodc n < 30 nhung X cé phan phéi
chusn), o? d3 biét

KHOANG
TIN CAY

Nguyén Van
I'hin

Khoang tin
cdy cho trung
binh

chuin), o2 d3 biét

Ta c6 ket qua sau,

Ménh dé 3

Trong trudng hop nay, théng ké

X—p

‘=5l

6 phan phbi chuan N(0,1).

Chiing minh.

D& dang c6 dugc. Ol

Khoang tin cdy cho trung binh - Co sé ly thuyét
Trudng hop kich thuéc m3u n > 30 (hodc n < 30 nhung X cé phan phéi
chuin), o2 d3 biét

KHOANG

TIN CAY
Nguyén Van . ~

Thin Dinh nghia 4
Phan vi mic v cta bién ngau nhién X |3 gia tri g, sao cho

Khoang tin
cdy cho trung
binh P(X S q’Y) =7

Khi X ~ N(0,1), ta thusng ky hiéu z, thay cho g, va tim z,
bing céch tra bang. Dudi day 13 mét sb gia tri z, thudng gap:

v | 095 0.975 098 0.985 0.99 0.995
H

z, | 1.64 196 205 217 233 258
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KHOANG
TIN CAY

Nguyén Van
Thin

Khoang tin
cdy cho trung
binh

V6i d6 tin cdy 1 — «, ta cb

hay

v8i z1_go la phan vi mic 1 — /2 clia phan phdi chuin héa
N(0,1).
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Khoang tin ciy cho trung binh - Co s3 Iy thuyét

Trudng hop kich thuéc m3u n > 30 (hodc n < 30 nhung X cé phan phbi

Khoang tin cay cho trung binh - Co s3 Iy thuyét

chuén), o2 d5 bibt Trudng hgp kich thudc m3u n > 30, o2 chua biét

- KHOANG
TIN CAY TIN CAY
Nguyén Van m VG6i mau ngau nhién, khodng tin ciy cho tham s6 p véi d6 Nguyén Van

I'hin

Chin Ta c6 thé ding udc lugng ctia Var(X) I3 S? dé thay thé cho

tincay 1 —a la 2 L 1 A A%
o“. Dinh Ii gidi han trung tam néi rang

Khoang tin )—( )—( o Khoang tin N
cay cho trun — a —— cay cho trun A A
binh e trune zl_* \/_ 1_5 ﬁ binh e Ménh dé 5
Trong trudng hop nay, thong ké
m V6i miu thuc nghiém, khodng tin cy cho tham sb p véi X _
détincaly 1 —«a la Z =

S/ f
{x —z_s— \/_ X429 \/_} c6 phan phdi chuan N(0,1).

= Dai luong € = z;_5 7= dugc goi 12 dung sai (sai sb gii

han) cla khodng tin cdy.

Khoang tin ciy cho trung binh - Co s3 Iy thuyét

Trudng hop kich thuéc mau n > 30, 02 chua biét

Khoang tin ciy cho trung binh - Co s3 Iy thuyét

Trudng hop kich thuéc mau n > 30, 02 chua biét

KHOANG KHOANG |
TIN CAY TIN CAY
Nguyén Van st A 4t A , Neuyan Van 2 X x [P 2 - A A 20 VA
yén Véi do tin cdy 1 — a, ta cé Nguyén L] \{d| mau1 ngaulnhlen, khodng tin cdy cho tham s6 p véi do
tincdy 1 —a la
X —p
Khodng tin ]P _Z]__E S S z]__ﬁ = 1 — Khodng tin — S — S
cay cho trung 2 S/W 2 cdy cho trung X — Zi_a—r—, X + Zy_a——
binh binh 2 \/ﬁ 2 ﬁ

hay
S S m V6i miu thuc nghiém, khoang tin cdy cho tham sb p véi
P{X—zl_f <X+zl_2ﬁ}:1—a détincaly 1 —«a la
v8i z1_go la phan vi mic 1 — /2 ctia phan phbi chu3n héa

N(0,1). |:X_Zl_\/—X+Zl_\/_:|

m Dai lugng e = 21_,% dugc goi la dung sai (sai s6 gii
han) clta khodng tin cdy.
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Khoang tin ciy cho trung binh - Co s3 Iy thuyét

Khoang tin ciy cho trung binh - Co s3 Iy thuyét

Trudng hop kich thuéc miu n < 30, 62 chua biét, X tudn theo quy luat phan
g hap

KHOANG

TIN CAY
Nguyén Van ~ 7
Chin Trudng hap kich thudc m3u n < 30, o2 chua biét, X tuin theo
quy luat phan phdi chuan.
Khoang tin N
cay cho trung Ménh dé 6
binh :

Trong trudng hop nay, thong ké
X—p
S/v/n

c6 phan phbi Student véi n — 1 bac tu do.

T —

Khoang tin cdy cho trung binh - Co sé ly thuyét
Trudng hop kich thuéc miu n < 30, 62 chua biét, X tudn theo quy luat phan
phéichuém

AT . .
TIN CAY

Nauyén Van m V6i m3u nglu nhién, khodng tin cdy cho tham sb u véi do
tincdy 1 —a la

s K- 12 %1

binh 1_7 \/_ 1_7 \/_

m V& mau thuc nghiém, khoang tin ciy cho tham sb u véi
détincaly 1 —«a la

e

m Dai lugng € =t~ éﬁ dugc goi 1a dung sai (sai sb gidi
2

han) cla khodng tin cdy.

CuuDuongThanCong.com

phoi chuan

KHOANG
TIN CAY
\:‘,HIJ]‘X\H\V‘HI Vél d6 t|n Céy 1 —a, ta Cé
X —p
oang tin ]P) _tni.]& < S tni} e ]_ —
CKé}:/Ch(%:rung { 1_5 - S/\/B 1—5
binh
hay
S o 1S
24/n 2+/n

o

v6i t774 13 phan vi mic 1 — ¢ cta ludt phan phéi Student véi
2
n—1 bic tu do.

Khoang tin cdy cho trung binh - Cac budc thuc

hién

Tim trung binh m3u X va phuong sai miu s°.

. B2 Xac dinh trudng hop ap dung:
B TH1 n > 30 (hosic n < 30, X c6 phan phéi chuin) va o2 d3

KHOANG
TIN CAY Bl

biét.
_ TH2 n> 30, 02 chua biét.
iy ehe trung TH3 n < 30, X c6 phan phéi chusn, va o2 chua biét.
ot B3 Tim phan vi: z;_ /5 néu 13 TH1 va TH2: hoic ty~ /2 néu
I3 TH3.

B4 Tim dung sai:

Zl—a/Z\% néu TH1
€=21-0207 néu TH2

-1 4
tf_a/2\% néu TH3

KL Khoang tin cdy 100(1 — )% cho trung binh ciia téng thé
la [x — e, X + €.
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Khoang tin
cdy cho trung
binh

KHOANG
TIN CAY

Nguyén Van
Thin

Khoang tin
cdy cho trung
binh

Khoang tin ciy cho trung binh - Vi du

Biét luong thang chia céng nhan (Dv: triéu déng) trong mot
nha méy c6 phan phbi chuan. Chon ngiu nhién 16 céng nhan
khao sat.

Luong thdng | 0.8 1.0 12 1.3 15 1.7 2 23 25
Sbcongnhan [ 1 1 2 2 2 3 2 2 1

a. Gid sir 0 = 0.63, tim KTC 96% cho mdc luong trung binh
hang thang cia mot cdng nhan.
b. Lap KTC 99% cho mic luong trung binh.

Khodng tin cdy cho trung binh - Gidi Vi du 7a (tt)

B2 Ta 4p dung TH1 vi n < 30, X c6 phan phéi chuin va o2
da biét.

B31—-a=09=a=004= Z1—q/2 = 2098 = 2.05.

B4 Dung sai:

205><063

€=271_ a/2\/> \/E

KL KTC 96% cho mic luong trung binh hang thing cia mot
cong nhan [a

=0.323

[% — €, % + €] = [1.302,1.948]
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KHOANG
TIN CAY
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Khoang tin
cdy cho trung
binh

KHOANG
TIN CAY

Nguyén Van
Thin

Khoang tin
cdy cho trung
binh

Khodng tin cdy cho trung binh - Giadi Vi du 7a

B1 Trung binh miu:

1
x:i_j

Phuong sai miu:

1><08+1><10+ .1x25)=1.625

k
1
2 _ . AYA
=7 El ni(xi — X)
1
=1 [1x (0.8 —1.625)2+...+1x (2.5 — 1.625)?]

Khoang tin cdy cho trung binh - Giai Vi du 7b

Ap dung TH3 vi n < 30, X c6 phan phbi chudn va o2 chua
biét.

Tacs, 1-a=099=a=001=t/"), = t§35 = 2.95.
Dung sai:

]

n—1 S 0.24
€= tl—a/Z% = 2.95 x \/E

KL: KTC 99% cho mic luong trung binh 13

= 0.364

[x —€,x + €] = [1.261,1.989]

https://fb.com/tailieudientucntt
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Khoang tin ciy cho trung binh - Nhan xét

KHOANG

TIN CAY m So sanh KTC trong ciu (a) va (b) ta nhan thiy ring,
Nguy#n Van KTC trong cau (b) réng hon KTC trong cu (a). Diéu nay
I'hin A pY 2

la do (1) trong ciu (a) ta biét thdng tin vé dé léch chuan
clia tong thé con trong céu (b) thi khdng, (2) trong ciu
e g (b) can tim KTC c6 db tin cdy cao hon cau (a).
binh

m Dién gidi két qua cau (a):

= Miic luong trung binh 13 mét con s& cb dinh. N6 c6 thé
nam trong khodng [1.302,1.948] hodc khong.

m Phat biéu sai: "Véi x4c subt 96%, mic luong trung binh
thudc khodng [1.302, 1.948]".

m Phat biéu diing: "Ta tin chic 96% ring miic luong trung
binh thudc khoang [1.302,1.948]"

m Phét biéu ding;: “Né&u mbt sb lugng 16n cac m3u dugc
thu thap va mét khoang tin cdy dudc tao cho mdi miu, thi
x4p xi 96% cac khodng nay sé& chita miic luong trung binh".

Khoang tin cay cho ty 1& - Phat biéu bai todn

KHOANG
TIN CAY
Nguyén Van
Thin
Bai toan
? ? ?
R Cho tong thé X, trong dé ty I€ c4 thé mang dic tinh A nao dé

cdy cho ty l&.

trong téng thé I3 p. T m3u ngiu nhién (X1, X2, ..., Xn) hdy
tim khodng tin cdy cho p véi db tin cdy 1 — a.

CuuDuongThanCong.com

KHOANG
TIN CAY

Nguyén Van
I'hin

Khoang tin
cay cho ty lé.

KHOANG
TIN CAY

Nguyén Van
Thin

Khoang tin
cdy cho ty l&.

Outline

Khoang tin ciy cho ty I&.

Khoang tin ciy cho ty 1& - C& sd Iy thuyét

m Goi Y 13 sb phan tir thda tinh chit A trong n phan tir
khdo sat, thi Y ~ B(n, p).

m D3t y
poY

n
m Théng ké P cs ky vong va phuong sai lan lugt 13

p(l —p)

E(P) = Ly =P, Var(P) =0 p

N
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KHOANG
TIN CAY

Nguyén Van

I'hin

Khoang tin
cay cho ty lé.

KHOANG
TIN CAY

Nguyén Van

Thin

Khoang tin
cdy cho ty l&.

Khoang tin ciy cho ty 1& - C& sd Iy thuyét

Ménh dé 8

Théng ké
Py, P
z=""Hp _ PN, 1) (3)
Op p(1=p)
n
va .
p—
w=—""P . NO1) (4)
P(1-P)

Khoang tin ciy cho ty 1& - C& s3 Iy thuyét

Vay

m V4i miu ngiu nhién, khodng tin cay 100(1 — a)% cho p I3

" P -
P_zl—a/Z (

m V6i mau thuc nghiém, khodng tin cdy 100(1 — )% cho p

la
. [b(1—p) . [p(1—p
[P —Z1_q)2 M7 P+ 2z1_q)2 M]
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KHOANG
TIN CAY

Nguyén Van

I'hin

Khoang tin
cay cho ty lé.

KHOANG
TIN CAY

Nguyén Van

Thin

Khoang tin
cdy cho ty l&.

Khoang tin ciy cho ty 1& - C& s3 Iy thuyét

Do dé, khi kich thuéc m3u dd 16n,

P—p
P s nt=1—a 5
S S A (5)

P —Z1—q/2 <

hay

/Pl— . /Pl—
P _Zl /2 p<P+2z_ a2

Khoang tin cdy cho ty Ié - Cac budc thuc hién

B1 Tim ti 18 miu: p.
B2 Kiém tra diéu kién: np > 5 va n(1 — p) > 5.

B3 Tim phan vi: z;_ 2 bang céch tra bang.

B4 Tim dung sai: € = z;_ > A(l P)

KL Khoang tin cdy 100(1 — «)% cho ty I& clia t8ng thé I3
[:b — €, ﬁ + 6]'
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Khoang tin ciy cho ty 1€ - Vi du

Khoang tin ciy cho phucng sai va db léch chuin

KHOANG
TIN CAY

Nguyén Van
I'hin V| du 9

Biét luong thang chia céng nhan (Dv: triéu ddng) trong mdt
nha méy cé phan phdi chuan. Chon ngiu nhién 16 céng nhan
khdo sat.

Khoang tin

Ayl Luong théng 0.8 1.0 1.2 1.3 1.5 17 2 23 25
Sbcongnhan [ 1 1 2 2 2 3 2 2 1

Céng nhan goi 13 ¢6 thu nhap cao néu luong thang tir 2 tridu
déng trd [én. Hay |1ap khodng tin ciy 95% cho ti |&é cdng nhan
c6 thu nhép cao.

Khoang tin ciy cho phucng sai va dé léch chuin

KHOANG
TIN CAY

Bai toan

Nguydn Vin 2 2 A R . .
Thin Cho tong thé X cé phan phdi chuin véi phuong sai 02 chua

biét. Tir mau ngu nhién (X1, X2, ..., X,,) hdy tim khoang tin
cay cho 02 va o véi db tin cdy 1 — a cho truéc.

. P - 1 _
Khodng tin Nhac lai phan phoi mau cia S = Z(X,- —X)z nhu sau,

cay cho ty l&. n—1

Ménh dé 10

Khoang tin ciy cho phucng sai va dé léch chuin

KHOANG ,
TIN CAY Do dé,

Nguyén Van
Thin

(n—1)S? 5

T2 SXiap-l)p=l-a
trong do, X%(k) I3 phan vi miic v cGia phan phdi Chi binh
phuong véi k bac tu do.

Hay

Khoang tin
cdy cho ty l&.

IA

o =1—«

2 (n—1)8? }

__,Xi/z(n'_ 1)

(n—1)S?
g {X%a/z(n -1)

(n—1)S2 ” (n—1)82 _
P{\/ Z o an—1) = 7= - 1)}

CuuDuongThanCong.com

KHOANG
TIN CAY

Vay
]

Nguyén Van
Thin

m V6i mau nglu nhién, khodng tin cay 100(1 — )% cho o2
la
Khoang tin (n — 1)52 (n B 1)52
cdy cho ty l&. X%_a/z(n . 1)7 Xi/z(n . 1)

m V6i miu thuc nghiém, khoang tin cdy 100(1 — )% cho o2

la
[ (n—1)s? (n—1)s? ]

Xi_a/z(” - 1)’ Xi/z(” —1)
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Khoang tin ciy cho phucng sai va dé léch chuin Outline

KHOANG KHOANG
TIN CAY V3 TIN CAY
d
Nguyén Van Y Nguyén Van

I'hin I'hin

m V6i mau ngiu nhién, khoang tin cdy 100(1 — a)% cho ¢ 13
Xéc dinh kich

- (n—1)8> [(n—1)% |
KAhoang t[nA > 5 2
cdy cho ty l&. Xl—a/Z(n = 1) Xa/z(n — 1)
thuéc m3u

m V4i miu thuc nghiém, khodng tin cdy 100(1 — a)% cho o X4c dinh kich thuée m3u

[ (n—1)s2 (n—1)s2 ‘
X%_a/z(n - 1)7 Xi/g(” - 1)

Xéc dinh kich thuéc mau
Khi uéc lugng trung binh tong thé

Xac dinh kich thudéc mAu.

KHOANG KHOANG A 9 i A ,
TIN CAY TIN CAY a. Néu biét Var(X) = o*, tir céng thic

Nguyén Van Nguyén Van
m Van dé e €= 21704/2i
Trude khi 13y mAu, véi db tin cly cho trudc, ta mong vn
mubn khodng tin ciy tim dugc phai cé chiéu dai khéng
vugt qud mot gid tri nao d6. Haéi khi dé ta phai Iéy mAu
c6 kich 3 tbi thiéu 13 bao nhiéu? 02
nz= (Zlfa/2)272
€0

Thin

Dé e < ¢g ta can chon

Xac dinh kich Xac dinh kich
thuéc miu thuéc miu
m Bai toan A A o PN x ~ R,
e e AL s .. . b. Néu chua biét 2, ta cin cd vao m3u d3 cho dé tinh s2.
Tim gia tri nhd nhat cla n sao cho € < ¢, Véi € va « cho N . 4 , , X LA LR
Erude Tu d6 ta xac dinh dugc kich thuéc mau toi thiéu:

52

n>(zi_ap)’>
€0
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Xac dinh kich thudc m3u

Khi uéc ludng ty 1& téng thé

Outline

KHOANG a. Khi d3 bit p, d& € < g thi tir cong thdc
T p(l—p p(1—p
€=2Z1_qa/2 (7) =nz= (Zlfa/2)2¥

n €5

. AL Lo p(1-p)

b. Khi chua biét p, ta ¢ € = Zy_ap\ T
Do p(1 — p) dat gia tri cuc dai 0.25 khi p = 0.5 nén

Xéc dinh kich

thudc mau 025
€< n o\

Do d6, d€ € < €y ta chon n sao cho Z1_a/24/ % < ¢ tlic

0.25 2
> (Zl—a/2)

n

Xac dinh dod tin cdy.

KHOANG
TIN CAY

Nguyén Van
I'hin

Xac dinh d&
tin cdy

Xéc dinh d6 tin cay

Xac dinh do tin cay

KHOANG
TIN CAY
\LH,I,‘M‘“H\“H
m Van dé
Bay gi¢ co dinh kich thuéc mau, ta mong mudn khodng
tin cdy tim dugc phai cé chiéu dai xac dinh. Héi khi d6 d6
tin cdy ctia khodng I3 bao nhiéu?
Xac dinh dé .. ,
tin cay m Bai toan

Tim 1 — « khi biét nva e.

CuuDuongThanCong.com

KHOANG
TIN CAY

Nguyén Van
Thin

Xac dinh dé
tin cdy

Khi uéc lugng trung Mnhténgthé

a. Néu biét Var(X) = o thi tir cong thitc
o
€= zl—a/2\ﬁ
ta suy ra
ev/n
Z1—a)2 = o
sau khi xdc dinh dugc z,_, /> ta suy ra do tin cdy 1 — «
(tra bang).
b. Néu chua biét Var(X) = o2, khi dé ta cin ct vao mau d3
cho dé tinh s. Tl d6 xéc dinh z;_, > theo cong thiic

NG

Z1—af2 = s

R&i suy tiép ra dé tin cdy 1 — o nhu d3 [am & trén.

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

KHOANG
TIN CAY

Nguyén Van
I'hin

Xac dinh d&
tin cdy

Xac dinh do tin cay

Khi uéc luong ty 18 t8ng thé

TUr cong thic
p(l—p
€= 2Z1_q/2 %

ta suy ra
n

A(1—p)

Tur day ta suy ngugc ra 1 — a nhu d3 [am & trén.

Z1—aj2 = €

CuuDuongThanCong.com

KHOANG
TIN CAY

Nguyén Van
I'hin

Xac dinh d&
tin cdy

Vidu 11

Theo doi 1000 bénh nhan ung thu phéi thy cé 823 bénh nhan
chét trong vong 10 n3m.
a. Lap KTC 95% cho ty 1& bé&nh nhan chét vi ung thu phéi.
b. N&u mubn sai sb bé hon 0.03 thi phai theo dbi tdi thiéu
bao nhiéu bénh nhan trong 10 nam?

https://fb.com/tailieudientucntt
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