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Loi chia sée

Hau hét cac hién tuong trong cudc séng déu xay ra mot cach ngdu nhién khong
thé doan biét dugc. Chung ta ludn ding trude nhimg lya chon va phai quyét dinh cho
riéng minh. Khi Iya chon nhu thé thi kha ning thanh cong 1a bao nhiéu, phuong 4n luya
chon di tdi wu chua, co s& cla viée lua chon 14 gi? Khoa hoc vé X&cC sudt sé& giup ta
dinh luong kha ning thanh cong cia timg phuong an dé c6 thé dua ra quyét dinh dung
dan hon.

Thong ké 1a khoa hoc vé céach thu thap, xtr Iy va phan tich dir liéu vé hién tugng
roi dua ra két luan cé tinh quy luét cua hién tugng do6. Phan tich théng ké dua trén co
s cua 1y thuyét xac suat va c6 quan hé chit ché voi xac suat; nd khong nghién ctru
ting c4 thé riéng 1¢ ma nghién ciru mot tap hop ca thé - tinh quy ludt cua toan bd tong
thé. Tur viéc diéu tra va phan tich mau dai dién, c6 thé tam thoi dua ra két luan vé hién
tugng nghién ctru nhung v6i kha ning xay ra sai lam dunho dé c6 thé chip nhan duoc.

Trong chuong trinh dao tao theo tin chi cua cac nganh ngoai khoa Toan thi Xac
sudt V& Thong ké duoc godp chung lai thanh mén Xdc sudt thong ké v6i nhitng ndi dung
rit gon, d4p tmg nhu ciu vé toan cho cac ddi tuong khong chuyén. File ndy tap trung
vao phan loai va huéng din giai cac dang bai tap. Pa sb cac bai tap duogc lay tur 3
chuong dau cua gido trinh G; va 3 chuwong cudi cia gido trinh G, (xem Tai liéu tham
khao). Ngoai ra, mot sb bai tap duogc léy tir thuc té hodc tir cac 16p mon hoc khac nhau.
Phan 1y thuyét chi tom lwoc ndi dung chinh cing mot sé cong thic ap dung (xem
chimg minh cong thic trong giao trinh G, va G,).

Kién thitc bd trg cho mon hoc nay chii yéu 1a Giai tich t6 hop (hoan vi, chinh
hop, to hop) va tich phan ciia hAm mot bién (xem Phuy luc P.1). Theo kinh nghiém ca
nhan thi phuong phap hoc Xac suat — Thong ké khong gidng nhitng moén Pai s6 - Giai
tich khac, can hiéu ky van dé 1y thuyét méi dé dang ghi nhé cong thirc va p dung vao
giai bai tap. Tuy dé thi cudi ky thudng cho phép st dung tai liéu nhung viéc ghi nhd
va nim duoc ¥ nghia cac cong thic s& giup phan xa tot hon ciing nhu xac dinh dang
bai toan chinh xac hon.

Nhing dong chit nhd phia cudi trang l1a phan giai thich va chi dan. Sau mdi bai
tap kho thuong c6 muc “hudng dan” giai ¢ dang khai quat. Khi can tham khao tai liéu
ndy, céc ban truy cap vio “Link download” & cudi file dé tai v& ban cip nhat méi nhat.

e Trén dé}y 1a chut kién thﬁq it (")i’ ma minh mudn chia sé cﬁpg c4c ban. Do han ché
nhan thic v€ mon hoc nén chac chan con nd1 dung nao d6 viét chua dung hodc chua
day du, rdt mong cac ban thong cam va gop y ¢é minh hoan thién thém.

Moi thic mic xin gii vé dija chi email: hoangtronghus@gmail.com hoic
hoangtronghus@yahoo.com.vn

Sinh vién

Hoang Vian Trong
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PHAN |: XAC SUAT!

CHUONG 1: BIEN CO VA XAC SUAT CUA BIEN CO?

A.LY THUYET
1.1. Mt s6 khai ni¢m co bin
a) Phép thir ngdu nhién: &
- La nhitng hanh dong ma khong biét trude duoc két qua.
VD: tung ddng xu, gieo con xdc xic, danh 16 dé...
b) Khéng gian mdu: Q
- La tap hop chira tat ca cac két qua co thé xay ra ctia phép thir ngiu nhién.
C) Bién co (hay su kién): A, B, C, D
- La tap hop chira mot hodc mdt sd phan tir co thé xdy ra cua phép thir ngau
nhién.
ABCDCcQ
+ Bién c6 so cdp: La bién cb khong thé chia tach nho hon dugc nita.
+ Bién cé chdc chdn: La bién ¢ ludn ludn xay ra. N6 twong tmg voi toan bo tap
khong gian mau Q
+ Bién c6 réng (bién c6 khong thé) 1a bién co khong bao gid xdy ra. No tuong
g voi tp conrdng & clia Q
d) Quan hé giita cdc bién co:
- Quan hé kéo theo: Akéo theo B néu A xay ra thi B ciing xay ra.
AkéotheoB < AcB
- Giao ciia hai bién ¢6: 1abién cb xay ra khi ca 2 bién ¢b di cho cung xay ra.
A n B (hay AB)
- Hop ciia hai bién co: labién cb xay rakhi it nhat 1 trong 2 bién ¢ da cho xay ra.
A U B (hay A +B)
- Bién ¢6 doi ciia bién cé A: 1a bién cb xay rakhi va chi khi A khong xay ra.

A={Q\A}

! Phin Xdc sudt thi da sb cac 16p hoc theo gido trinh Gy (xem Tai liéu tham khao), rdt it 16p hoc theo gido trinh
G, hoac Gg.

2 So v6i chuong 2 va chuong 3 ctia phin Xac sudt thi bai tp cua chuong 1 thudc dang khé va hay nhdm lan. Bai
tap chuong 1 thuong ra vao cac dang: phép thir lip Bernoulli, xac sut cé didu kién, cong thirc xac suat day du,
cong thirc Bayes hoic két hop cac dang nay véinhau trong cling mot bai toan.

Hoang Van Trong —0974.971.149
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- Hai bién c6 A va B dwoc goi la djc ldp néu viée xay ra A khong anh huong dén
vi¢c xay ra B va nguoc lai.
- Hai bién c¢6 A va B dwoc goi la xung khdacnéu A va B khong dong thoi xay ra.
AB =J
e) Biéu dién mgt s6 bién co thuong gap:
Goi.
A =“Hi¢n tuong 1 xdy ra”
B =*“Hién tuong 2 xay ra”
C = “Hién tuong 3 xdy ra”
Thi:
ABC: Ca ba hién tugng cung xay ra.

ABC: Ca ba hién tugng cung khong xay ra.
A U BU C: C6 it nhat mot hién tuong xay ra.
AB U BC U CA: Co it nhat hai hién tuong xay ra.
ABUBCUCA : C¢ it nhét hai hién twong khong xdy ra.
ABCUABCUABC: Chi ¢6 mot hién tugng xay ra.
ABC: Chi co hién tugng 1 xay ra.
1.2. X4c suat ciia bién cd
Xéc sudt ciia bién c6 la mét gid tri do lwong kha ndng xudt hién bién c6 d6 khi
thiee hién phép thir ngdau nhién. Ky hiéu xac sut ctia bién cd A 1a: P(A)
Tinh chdat: 0<P(A) <1
P(J)=0
P(Q)=1

A

a) 'Pinh nghia cé dién cho xdc sudt cia bién cé A: P(A) = @

Trong do: ‘A‘ 1a s6 cac bién cd so cap cb lgi cho A
‘Q‘ 1a tong céc bién co so cap cua khong gian mau
Dé ap dung cong thurc xac sudt co dién phaithoa man dong thoi hai diéu kién sau:

{Téng s6 C4c bién c¢b so cap 13 hiru han.

Céc bién co so cap co cung kha nang xdy ra.

! Cach tinh xac sudt trong mon hoc nay chu yéu la theo trudng phai cd dién.

Hoang Van Trong —0974.971.149
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b) Pinh nghia xdc sudt bang tan sudt:

Khi tong sb cac két qua co thé xdy ra la vd han hoac hiru han nhung khong dong
kha nang thi ta dung dinh nghia xac suat bang tan suat:

Thyc hién phép thir ngiu nhién n lan, trong diéu kién gidng hét nhau. Trong n lan
d6 thay cO k(A) lan xuat hién bién cO A thi xac suat cua A dugc dinh nghia boi gidi
han sau:

. k(A
P(A) = lim kA)

nN—+o0 n

. . . . K(A
Trén thuc té thi P(A) duoc tinh xap xi bang ty so ) khi n dua l6n.

1.3. Cac quy tic tinh xdc suét
a) Quy tdc cong:
P(A+B) = P(A) + P(B) — P(AB)
P(A+B+C) =P(A) + P(B) + P(C) — P(AB) — P(BC) — P(AC) + P(ABC)
Néu A va B xung khic thi:
P(A+B) = P(A) + P(B)
b) Quy tdc nhén (trong truong hop A va B déc ldp):
P(AB) =P(A). P(B)
C) Quy tac chuyén sang bién cé doi:
P(A) =1-P(A)
1.4. Cong thirc Bernoulli
Thyc hién phép thir ngau nhién n 1an mot cach doc lap, trong diéu kién gidng hét
nhau. O moi l?m thir, xac suat ctia bién cd A bang p (0 < p < 1) thi x4c sudt dé A xuat
hién dung k lan trong n phép thur la:
P, =Cop*a™™ (wig=1-p)
1.5. X4c suit ¢6 diéu kién. Quy tic nhin tong quat
, Kha nang dé bién cé A xay ra néu biét rang bién cé B da xay ra dwoc goi la xdc
suat cua A voi diéu kién B. Ky hi¢u: P(A | B)
P(AB)

PAIB) =55

Tir cong thirc xac suat c6 diéu kién & trén, suy ra quy tic nhan tong quat:
P(AB) =P(A|B). P(B)
P(ABC) =P(A |BC). P(B| C). P(C)
P(AcAo...An) = P(Ar [ AcAs.. . An). P(Ay [AsAy.. Ap).... P(Ana| A).P(A)

Hoang Van Trong —0974.971.149
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1.6. Cong thirc xac suat diy di

(hay céng thirc xdc sudt toan phan hay cong thirc xdc sudt tién nghiém)
+ Hé cac bién ¢ By, B,, ..., B, dugc goi 1a hé day du néu dong thoi thoa man:
BiuB,u..uUB,=Q
BB =< néui#j
+ Néu hé bién ¢ {B;, B,,...B, } 1a mot hé day du thi voi bién ¢ H bat ky, ta co:

P(H) = > P(HB,) = Y P(H| B).P()

1.7. Cong thirc Bayes
(hay céng thirc xdc sudt hdu nghiém)
Néu hé bién c6 {B, B,,...B,} 1a mot hé day duva P(H) > 0 thi:
P(HB,) _ P(H|B,).P(B,)

P(B, | H) = n
PH S pwHIB,).PE)

(v61 1 <k <n)

B. BAI TAP
1.1. Bai tap trong gidotrinh 1 (G,)
(M6 dau vé 1y thuyét xdc sudt va cdc img dung, Pang Hing Thang)
Bai 1/37: Gieo dong théi 2 con xtic xic. Tim xdc suat dé:
a) Tong sé not1a7;
b) Tong s nét1a 8;
c) S6 nét hon kém nhau 2.
a) Xdc sudt dé tong sé not bang 7:
Tong sb két qua co thé xay ra 1a: 6.6 = 36
C6 6 két qua co tong bang 7 1a: (1, 6): (6, 1); (2, 5); (5, 2); (3, 4); (4,3)

oz C 6 1
= Xdc suat dé tong sO notbang 7 la: — = |
36 |6
b) Xdc sudt dé tong s6 not bang 8:

C6 5 két qua c6 tong bang 8 1 (2, 6); (6, 2): (3, 5); (5, 3); (4, 4)

z A A LA A A M \ 5
= Xac suat dé tong so not bang 8 la: 36

¢) Xdc sudat dé so not hon kém nhau 2:

C6 8 két qua ma s6 ndt hon kém nhau 2, bao gom:

Hoang Van Trong —0974.971.149
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(1,3);(3,1); (2,4); (4, 2); (3,5); (5,3); (4,6); (6, 4)

.. . 2
= Xaéc suat dé so6 not hon kém nhau 2 la; §: 5

Bai_2/37: Mot khach san ¢6 6 phong don. C6 10 khach dén thu@ phong trong dé
c6 6 nam va 4 nir. Ngwoi quan ly chon ngau nhién 6 nguoi. Tim xac suat dé trong
do:

a) Ca 6 nguoi déu 13 nam;

b) C6 4 nam va 2 nir;

¢) C6 it nhét hai nit.
a) Xdc sudt ca 6 nguoi déu ld nam®:
Tong s6 két qua c6 thé xay ra: C) =210

S6 két qua thuan lgi: CS.C, =1

X4 At dé 51 déu 12 :
= Xac suat dé 6 nguoi déu la nam 210

b) Xac suat co 4 nam va 2 nir:

cic? 90 |3

210 210 |7

¢) Xac suat co it nhat 2 nir:

cl.ct ci.cs 25

, A 4 ‘A A e + =
Xac suat cO nhiéu nhat 1 ntr: 210 210 210
X At ¢6 it nhét 2 ~.1_£—@—£

= Xac suat co it nhat 2 nir: 210 210 |42

Bai_3/37: Mot cong ty cin tuyén 2 nhén vién, 6 6 nguodi ndp don trong dé co 2
nam va 4 nir. Biét rang kha ning dwoc tuyén ciia mdi nguoi 12 nhw nhau.

a) Tinh x4c suit dé ca hai ngudi dwoc chon 14 nif;

b) Tinh xac suat dé it nhat mot nir dwoc chon;

¢) Tinh xdc suit dé ca hai nir dwgc chon néu biét rz"ing 6 it nhat mét nir da
dwge chon;

d) Gia sir Hoa 12 mdt trong 4 nit. Tinh xac suit dé Hoa dwoc chon. Tinh xac
suat dé Hoa duwgc chon néu biét rang cé it nhat mdt nir dwoc chon.
Cg.Ci ) 2

¢z 15 |5

a) Xac sudt ca hai nguoi dwoc chon déu la nii:

! Xem lai kién thie giai tich t6 hop & phan “Phuy luc” P.1, trang 174

Hoang Van Trong —0974.971.149
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b) Xdc sudt dé it nhdt mot nir dwoe chon:

iAo cicd 1
Xéc suat khong co6 nit nao dugc chon: 2 = =
6

C . 1 |14
= X4c suat dé it nhat mot nit duoc chon: 1——=|—
15 |15

, L, ~ £ LAl , £ AL~ 1.
¢) Xac suat ca 2 nit duwoc chon néu biéet rang it nhat mot nir da dwoc chon™:
A =“Ca 2 nit dugc chon”

B = “ft nhit mot nit duogc chon”

_P(AB) _P(A)

— P(A|B) = P® - PE) (Vi A c B)
_2/5 |3
S 14/15 |7

d) Xac suat Hoa dwoc chon va xdc suat Hoa dwoc chon néu biét rang it nhat mot nir
da dwoc chon:

C =“Hoa duoc chon”
Gia sir trong 6 ngudi bao gdm Hoa va 5 ngudi khac theo thir tu: 1, 2, 3,4,5.C65
két qua c6 thé xay ra trong d6 c6 Hoa: (Hoa, 1); (Hoa, 2); (Hoa, 3); (Hoa, 4); (Hoa, 5)

Py 5 |1

— Xac suat dé Hoa dugc chon: P(C)=—= |-
15 |3

= Xac suat ¢ Hoa dugc chon néu biét rang it nhat mot nir da duge chon:
P(CB) P(C) _1/3 _|5
P(B) P(B) 14/15 |14

P(C|B) = (Vi C < B)®

Bai 4/37: M¢t hom ¢6 9 tAm thé danh sO tir 1 dén 9. Chon ngﬁu nhién ra hai tAm
thé. Tinh xac suat dé tich cta hai so trén hai tam thé 1a mot so chan.

Tong s két qua co thé xay ra: Cg =36
Pé tich sd trén hai tim thé 13 mot sd chan thi phai c6 it nhat mot trong hai tAm
thé mang s6 chin. Néu ca hai tim thé déu mang s6 1¢ (1, 3, 5, 7, 9) thi tich ciia ching
1a mot s 18.
C: 5

X4c suat dé tich2 sb lamot sd 1&: — = —
' 36 18

CLINT3

! Thong thuong, néu trong cau hoi ma xuat hién cumtir “biét rang”, “néu biét”,... thi st dung cong thirc xic suét
c6 diéu kién dé giai.

2 Bién ¢ A va C déu 1a con cua bién cb B vi: ca 2 nit duoc chon hay minh Hoa dugc chon cling déu suyraco it
nhat mot nit duge chon. Giao ciia mot bién cb véi bién cb con ciia nd thi b?mg chinh bién ¢b con d6.

Hoang Van Trong —0974.971.149
6



Cdp nhat 22/01/2016

’ A A L A 12> A A < 5 13
= Xdc suat dé tich 2 s6 1a mot so chan: 1——=

18 |18

Bai 5/37: O mdt nuée c6 50 tinh, mdi tinh c6 hai dai biéu Quoc hdi. Nguwoi ta chon
ngau nhién 50 dai bieu trong so 100 dai bieu dé thanh 13p m¢t Uy ban. Tinh xac
suat dé:

a) Trong Uy ban cé it nhat mot dai biéu ciia Thu do;

b) Mdi tinh déu c6 diing mot dai biéu trong Uy ban.

a) Xdc sudt trong Uy ban ¢6 it nhat mét dai biéu ciia Thii dé-
A =“C¢ it nhat mot dai biéu cua Thi d6”
. CO C5O
Xac suat dé khong co dai biéu ctia Thu do: P(A) = % =0,2475

100

— Xéc suat c6 it nhit mot dai biéu cta Thi d6: P(A) =1—P(A) = [0,7525

b) Xdc sudt méi tinh c¢é diing mét dai biéu trong Uy ban:
B =“MJi tinh c6 dung mot dai biéu trong Uy ban”
S6 cach chon mdi tinh mot dai biéu: C. C.....C, (50 s hang)

- C;.C....Cp | 2%
= Xic sudt can tim: P(B) = 2—%——2 = | [=1116.10""
C ClOO

Bai 6/38: Trong tuan 1& vira qua ¢ thanh phd c6 7 tai nan giao thong. Xac suat dé
mdi ngay xdy ra diing mot tai nan 1a bao nhiéu?

MJ&i mot tai nan giao thong cé thé roi vao 1 trong 7 ngiy trong tuan. S6 cach xay
ra ciia 7 tai nan giao thong trong tuan: 7’ céch

S6 cach xay ra dung 1 tai nan giao thong trong mdi ngay: 7! cach

= Xac suat dé mdi ngay xay ra dung mot tai nan giao thong:

7!
77

=0,00612

Bai_7/38: Mot doan tau c6 4 toa dd & mdt san ga. Co 4 hanh khach tir sin ga 1én
tau, moi ngwoi dfc 1ap voi nhau chon ngau nhién mot toa. Tinh xac suat dé mot
toa c6 3 nguwoi, mot toa c6 1 nguwdi con hai toa con lai khong cé ai 1én.

Huong dan: Chon nguoi xong roi chon toa. Pau tién chon nhom 3 nguoi, tiép
theo chon toa tau cho nhom nay, nguoi cuoi cung thi chon trong cac toa con lai.

Mbi ngudi c6 4 lwa chon toa tau. Tong sé két qua c6 thé xay ra la: 4° = 256

PAu tién, chon 3 trong sb 4 nguoi: C; cach.

Hoang Van Trong —0974.971.149
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Co6 4 céch chon toa tau cho nhdém 3 nguodi trén. Nguoi thtr tu ¢6 3 cach chon
trong ba toa con lai.
— X4c suit dé mot toa ¢ 3 nguodi, mot toa c6 1 nguoi va hai toa con lai khong
co ai lén:

ci43 48 |3

256 256 |16

Bai_8/38: Mt may bay cé6 ba by phin A, B, C véi tim quan trong khic nhau.
May bay sé€ roi khi c6 hodc m¢t vién dan tring vao A, hoic hai vién dan tring B,
hoic ba vién dan tring C. Gia sir cac b phan A, B va C lan luwot chiém 15%,
30% va 55% dién tich may bay. Tim xac suat dé may bay roi néu:

a) May bay bi tring hai vién dan;
b) May bay bi trung ba vién dan.
a) Xac sudt may bay roi néu tring 2 vién dan:
D =‘“May bay roi1”
May bay roi khi c6 it nhat 1 vién trung bd phan A hodc ca hai vién trang B:
+ X&c sudt dé it nhat 1 vién trdng A (bién cb nay 1a ddi ctia bién cb: khong vién
nao trang A):
1-(0,3+0,55)* =0,2775

+ X4c suét dé ca 2 vién trang B: 0,32 =0,09

= Xéc suat dé may bay roi: P(D)=0,2775+ 0,09 =|0,3675

b) Xdc sudt mdy bay roi néu triing 3 vién dan:
May bay khong roi chi khi 1 vién tring B va 2 vién con lai phai triang C. Xac
suat dé may bay khong roi:

3.(0,3. 0,552) = 0,27225 (c6 3 cach chon vién dan tring B)

= X4c suat dé may bay roi: P(D) =1 -0,27225 =|0,72775

Bai_9/38: Trong mdt thanh phé nao d6 65% din cw thich xem da bong. Chon
ngau nhién 12 ngwoi, hdy tinh xic suat dé trong dé c6 diung 5 ngwoi thich xem da
bong.

Huéng dan: Ty 1é nguoi dan thich xem béng da la 65% nén khi chon ngdu nhién
mét nguoi thi xdc sudt dé nguoi dé thich xem béng da la 0,65. Chon ngdu nhién 12
nguoi tuong duong voi 12 phép thu lap Bernoulli.

= Xac sudt dé c6 dung 5 nguoi thich xem bong da trong 12 nguoi dugc chon
ngiu nhién:

P.(12; 0,65) = C%,. 0,65 (1—0,65)" = [0,0591

Hoang Van Trong —0974.971.149
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Bai 10/38: Mot sot cam rat 16m dwgc phan loai theo cach sau: Chon ngiu nhién 20
qua cam lam mau dai dién. Néu mau nay khong chira qua cam héng nao thi sot
cam dwgc xép loai 1. Néu mau c6 myt hoidc hai qua héong thi sot cam xép loai 2.
Trong truwomg hop con lai (cé tir 3 qua héng tré 1€n) sot cam dwoc xép loai 3.

Trén thuc té 3% so6 cam trong sot bi hong. Tim xdc suit dé sot cam dwoc xép
loai:

a) Loai 1;

b) Loai 2;

¢) Loai 3.

Chon ngau nhién 20 qua cam, xac sudt chon duoc qua hong trong mdi lan 12 0,03.
a) Xdc sudt sot cam xép loai I
Mau khong chira qua cam nao hong.

P,(20; 0,03) = C%.0,03° (1—0,03)® = 0,97 =[0,5438

b) Xdc sudt sot cam xép loai 2:
Mau chira 1 hodc 2 qua cam héng.

P,(20; 0,03) + P, (20; 0,03)

=C%,.0,03% (1-0,03)* + C%.0,03% (1-0,03)* = [0,4352

¢) Xdc sudt sot cam xép loai 3:
Mau chira tir 3 qua cam hong trd 1én.

1-[P,(20; 0,03) + P, (20; 0,03) + P, (20; 0,03)]

1-(0,5438 +0,4352) = |0,021

Bai_11/38: Mot bai thi tric nghiém (multiple — choice test) gdm 12 cau héi, moi
cau hoi cho 5 cqﬁu tra 10i, trong dé chi co mdt ciau dung. Gia sir moi cu tra 1oi
diung dwoc 4 diém va moi cau tra loi sai bi trir 1 diem.
] M@t hoc sinh kém 1am bai biang cach chon hii hoa mdt cau tra 16i. Tim xac
suat de:
a) Anh ta dwoc 13 diém;
b) Anh ta dwgc diém am.

Gia st hoc sinh d6 1am ding x cau VA sai (12 — X) cau thi s6 diém dat duoc 1a;
4x — (12 —x) =5x — 12
a) Xdc sudt dé hoc sinh dwoc 13 diém:

Ta c0: 5x — 12 = 13 < x = 5. Hoc sinh chi lam dung 5 céu va sai 7 cau. Chon hu
hoa 12 cau tuong duong véi 12 lan thtr doc lap, xéac suét chon dung 5 cau la:

P.(12; 0,2) = C5,.0,2°.0,8" = [0,0532

Hoang Van Trong —0974.971.149
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b) Xac sudt dé hoc sinh bi diém am:

Taco: 5X — 12 < 0 < 5x < 12 < x < 2,4. Vay dé bi diém am thi hoc sinh chi lam
dtng nhiéu nhat 2 cau.

Xac suat dé hoc sinh 1am dung 0, 1, 2 céu lan luot Ia:
P,(12;0,2) =C2,.0,2°. (1-0,2)** =0,0687
P,(12;0,2) =C;,.0,2%. (1-0,2)" =0,2062
P,(12;0,2) =C%,.0,2°. (1-0,2)° =0,2835

— Xac suat dé hoc sinh bi diém am: 0,0687 + 0,2062 + 0,2835 = |0,5584

Bai 12/39: Gieo ba con xitic xic cAn doi mdt cach doc 1ap. Tinh xac suit dé:
a) Tong s6 not xuat hién 1a 8 néu biét ring it nhit c6 mdt con ra ndt 1;
b) Cé it nhat mdt con ra ndt 6 néu biét rang sé ndt trén 3 con 1a khac nhau.
Tong s6 két qua c6 thé xay ra: 6° = 216
a) Xdc sudt tong sé not xudt hién la 8 biét rang it nhat ¢6 mét con ra not 1:
A =“Tong sb nét xuat hién 1a 8”
B = “C06 it nhat mot con ra ndt 1”
Do d6: AB = “Tong sb nét xut hién 1a 8 trong d6 c6 mot con ra ndt 17
Sb két qua thuan lgi cho bién cd AB:
(1,2,5) va 5 hoan vi khac nira
(1,3,4) va 5 hoan vi khac nira
(1,1,6) va 2 hoan vi khac nira
6+6+3 15
216 216

Bién c6 B 1a bién c6 ddi cua bién c6: “Khong c¢6 connao ra not 17

— P(B) :1—(5) _ A

= P(AB) =

6) 216

P(AB 15 91 15
viy: P(A|B) =T _ 15 L1
P(B) 216 216 |91

b) Xdc sudt cé it nhat 1 con ra nét 6 néu biét rang sé not trén 3 con la khdc nhau:
C = “ft nh4t mot con ra ndt 6”
D = “S6 ndt trén 3 con la khac nhau”
Do d6: CD = “S6 ndt trén 3 con 1a khac nhau trong d6 ¢6 1 con ra ndt 6”

Tinh s6 két qua thuan 1oi cho bién ¢ CD:

Hoang Van Trong —0974.971.149
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+ Chon vi tri cho nét 6: c6 3 cach
+ Chon ndt xuat hién thtr hai ma khac ndt 6: ¢4 5 cach
+ Chon ndt xuat hién thir ba ma khac hai ndt trén: c6 4 cach.

Suy ra sd két qua thuan loi cho bién ¢ CD: 3.5.4 = 60 (céch)

— pcD) =2
216
A} 120
Ma: P(D) = 216~ 216 (lay 3 con khac nhau trong sé 6 con, c6 tinh dén thir ty)

P(CD) 60 120 |1

= P(C) = = : =
P(D) 216 216 |2

Bé'i 13/39: M(f):t gia dinh cé hai dira con. Tim xdc suat dé c hai déu la con trai néu
biét rang it nhat trong hai dira c6 mot dira 1a trai.
A =“Ca hai dua la con trai”
B =“ft nhat mot trong hai dira 14 con trai”
Ta co:
P(AB) =P(A) (vi Ac B)
=0,5°=0,25
P(B)=1-0,5"=0,75 (B la bién cb dbi ciia bién cb: “ca hai dua la con gai”)
Vay x4c sudt dé ca hai dua 1a con trai néu biét rang it nhat mot trong hai dua 1a
con trai:

P(A|B) =

P(AB) 025
PB) 075 |3

Bai_14/39: Mot cip tré sinh ddi c6 thé do cing mdt trimg (sinh ddi that) hay do
hai tring khac nhau sinh ra (sinh déi gid). Cac cap sinh doi that luon c6 cung gioi
tinh. Cap sinh do6i gia thi giéi tinh cia moi dira doc 1ap v6i nhau va cé xac suat
0,5 lacontrail.

Thong ké cho thiy 34% ciip sinh ddi déu 1a trai, 30% cip sinh d6i déu la gai
va 36% cap sinh doi cé gidi tinh khac nhau.

a) Tim ty 1€ cap sinh doi that;

b) Tim ty 18 cip sinh dbi that trong tong sb cip sinh d6i clung giéi tinh.

Goi:
A =“Cap sinh d6i that” (cung trung)
B =“Cap sinh doi c6 cung gidi tinh”

1 Péi voibai dang cong thire xic suatddy du thi nén vé so dd ciy dé giai cho don gian.
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Sinh doi
X 1-x
Cung trimg Khac tring
Cung gidi Khac gioi Cung gidi Khac gioi

a) Tim ty lé cap sinh doi that:
Goi x la ty 1¢ cdp sinh do6i that thi (1 — x) la ty I¢ cap sinh doi gia.
Theo cbng thirc xac suat day du thi ty 18 cac cap sinh doi khac gidi la:

X0+ (1-x%).05=0,5(1-x%)

Ma theo gia thiét, c6 36% cap sinh d6i c6 gidi tinh khdc nhau. Do d6:
0,5(1-x)=0,36
&1-x=0,72<x=0,28

Vay, ty 1é cdp sinh doi that: P(A) =|0,28

b) Tim ty [é cdp sinh déi thdt trong tong sé cdp sinh doi cing gidi tinh:
Ty 1¢ cap sinh d6i cung gidi tinh: P(B) = 0,34 + 0,30 = 0,64

= Ty 1& can tim:

P(AB) P(A) 0,28
P(B) P(B) 064

P(A|B) =

0,4375] (vi Ac B)

Bai_15/39: Cé hai chudng thé. Chudong thir nhat cé 5 con thdé den va 10 con tho
trang. Chudng thir hai c¢é 3 thé tring va 7 thé den. Tir chudng thir hai ta bit ngiu
nhién mét con thé cho vao chudng thir nhit va sau d6 lai bit ngiu nhién mét con
thé & chudng thir nhéat ra thi dwge mdt chi thé tring. Tinh xac suit dé con thé
tring nay la ciia chudng thir nhat.

Huéng ddn: Biét trudc két qua o lan bit thit hai la mot chii tho trang. Dé bai yéu
cau tim xdc sudt dé con tho trang nay co nguon goc cua chuong I (xac suat cua mot
nguyén nhan nao do dan dén két qua da biet). Ap dung cong thirc Bayes.

Goi:
A =“Tho bit ra lan tht hai 1 cua chudng 17
B =“Tho bat ralan thtr hai 1 coa chudng II”
C =“Tho bt 1an thi nhét tir chudng II sang chudng I 13 tho tring”
H =“Tho bét lan tht hai 13 tho trang”
Theo cong thirc xac suat day du:
P(H) =P(HA) + P(HB)

Hoang Van Trong —0974.971.149
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Ma: P(HA) = P(HA | C).P(C) + P(HA | C).P(C)

(xac suit cua bién c¢b HA con phu thudc vao viéc lan bat thir nhét tur chuéng IT sang
chudng I 1a thd trang hay den). Do do:

oAy 10 3 (10 7 _10_100
16'10 16'10 16 160

Tuong tu:
P(HB) = P(HB | C). P(C) + P(HB | C). P(C)
13, 47_3
T16°10 10 160

= X4c suit dé con tho tring bt & 1an thr hai 1a cta chudng I:

100
paly PHA)__ PHA) 160 _[i00
P(H) P(HA) + P(HB) 10704_1 103

160 160

Bai 16/39: M{t chudng ga cé 9 con mai va 1 con tréng. Chudng gi kia c6 1 con
mai va 5 con trong. Tir moi chuong ta bat ngau nhién ra mot con dem ban. Cac
con ga con lai dwgc don vao mot chuong thir ba. Neu ta lai bat ngau nhién mot
con ga nira tir chuong nay ra thi xac suat bat duwgc con ga trong 1a bao nhiéu?
Hudng din: Xdc sudt bdt dwoe ga trong ¢ chuong Il con phu thudc vao hanh

déng badt truée d6 & chuong I va chuong II. Khi bat & hai chuéng Iva Il thi ¢é cdc khd
nang xay ra. bat duoc hai con trong, bat dwoc hai con mai, bat duoc 1 trong I mai.

Chuédng I Chudng II
1/M/10 5/6 1/6
Trong Mai Trong Mai

Goi:
A; = “Bit duoc con trong ¢ chudng I”
B, = “Bét dugc conméi ¢ chudng I”
A, = “Bit dugc con tréng o chuéng I
B, = “Bét dugc conmai ¢ chudng II”
H = “Bit duoc con trong ¢ chudng II”
Xac suét bat dugc 2 con trong tir hai chudng I va II:
P(AA,) =P(A,).P(A,) (viéc bat gi & mdi chudng 1a doc lap voi nhau)
15_5
10 6 60
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Xac suit bit dugc 2 con mai tir hai chudng I va II:

91 9
P(B,B P(B,).PB,)=——=-=—
(B,B;) = P(B,). P(B,) 10°6_ 60
Xac suat bat dugc 1 trong 1 méi tir hai chudng I va II:
5 9 46
P(AB,)+P(A,B)=1-P(A/A,)-PBB,)=1-———=—
(AB;) +P(A;B,) =1-P(A/A;) -P(BB,) = 50 60 60

= Xdc sudt dé bat dwoc con ga trong tir chuong I
P(H) =P(HAA,) +P(HB,B,) + P(HA B,) + P(HA,B,)

4 5 6 9 5 46 _ 38
1460 14 60 14 60 105

= 10,3619

Bai 17/39: Mt chiéc may bay c6 thé xuat hién & vi tri A véi xac sudt 2/3 va & vi
tri B véi xac suat 1/3. C6 ba phwong an bo tri 4 khau phiao ban may bay nhu sau:

Phuong an I: 3 khdu dit tai A, 1 khdu dit tai B.

Phwong 4n II: 2 khiu dit tai A, 2 khau dit tai B.

Phwong 4n III: 1 khau dit tai A va 3 khau dit tai B.

Biét rang xac suit bin tring may bay ciia méi khau phao 12 0,7 va cac khau
phao hoat dong dc 1ap véi nhau, hiay chon phwong an tot nhat.

Huéng dan: Phuwong dn tot nhdt la phwong dn cho xdc sudt ban tring mdy bay
cao nhat. Ung véi moi phwong an, ap dung cong thirc xdc sudt day du dé tinh xdc suat
ban trung may bay.

* Phuong dn |: 3 khdu ddt tai Ava 1 khdu ddt tai B

Néu c6 3 khau dit tai A thi dé mdy bay roi can it nhdt mot khau ban trang. Xac
suat dé it nhat mot khau tai A ban tring may bay:

1-0,3°=0,973

(tinh theo bién ¢6 doi cta bién ¢6: khong c6 khau nao ban trung)

2 May bay 1

Xuét hién & A Xuét hién & B
0,973 0,027 W?,
Trdng Truot Trdng Truot

— X4c suit dé may bay roi trong phwong 4n I:

=2 .0973+2.07-0882 (1
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* Phuong dn \: 2 khdu ddt tai A va 2 khdu ddat tai B

) Néu co 2 khau dat tai A thi dé may bay roi can it nhat mot khau ban trang. Xac
suat dé it nhat mot khau tai A ban tring may bay:

1-0,3*=091

Tuong tu, x4c suat dé it nhat mot khau tai B ban trang may bay:
1-0,3*=091

2 May bay 1
m
Xuét hién & A Xuét hién ¢ B
Owog O,SV Nog
Trdng Truot Trdng Truot

= Xac suit dé may bay roi trong phuong 4n II:
2 1
P,=-.0,91+-.0,91=0,91 (2)
3 3
* Phwong dan I: I khdu ddt tai Ava 3 khdu dat tai B

Néu c6 3 khau dat tai B thi dé may bay roi can it nhat mot khau ban trang. Xac
suat dé it nhat mot khau tai B ban triing may bay:

1-0,3%=0,973

2 May bay 1

Xuét hién & A Xuét hién & B
W3 O,Won
Trung Truot Trung Truot

= Xéc sudt dé may bay roi trong phuong 4n III:
2 1
P, =§.0,7+§.O,973=0,791 (3)

Tir (1), (2) va (3) suy ra: phuong an II c6 xéc sudt ban trang méy bay cao nhat.
Chon phwong an II 3¢ dat hi¢u qua tot nhat.

Bai 18/40: M{t nha may sin xuét bong dén cé ty 1¢ béng deén dat tiéu chuén 12
80%. Truéc khi xuét ra thi truong, mdi bong dén déu dwoc qua kiém tra chat
lugng. Vi suw kiém tra khong thé tuyét ddi hoan hao nén mot bong dén tot co xac
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sudt 0,9 dwoc cong nhin 1a tét va mot béng dén héng cé xac suét 0,95 bi loai bo.
Hiy tinh ty 1¢ béng dén dat tiéu chuin sau khi qua khiu kiém tra chét luong.

Huéng dan: Sau khi qua khdu kiém tra chat luong ta duwoc mot ty 1¢ bong den tot.
Trong sé nhitng bong dén tot nay bao gém ca nhiing bong deén dat chudn va khéng dat
chuan. Ta tinh xdc sudt béng dén dat chudn trong sé nhitng bong dén tot. Ddu hiéu dé
ap dung cong thirc Bayes.

Boéng den
0,8 0,2
Pat chuan Khong chuan
0.9 01 o,wgs
Tot Hong Tot Hong

Goi.:
A =“Bong dén dat chuin”
H = “Boéng dén dugc cong nhan 1a tot”
= Ty 1é béng den dat tiéu chudn sau khi da qua khéau kiém tra chat lwong:
P(A [ H) = P(HA) L 0,8.0,9 _ 072 _
P(HA) +P(HA) 0,8.0,9+0,2.0,05 0,73

0,9863

Bai 19/40: C6 4 nhém xa thii tip bin. Nhém thir nhit c6 5 nguoi, nhém thir hai cé
7 ngudi, nhém thir ba c¢6 4 nguodi va nhém thir tw c6 2 nguoi. Xdc suit bin tring
dich ciia méi ngudi trong nhém thir nhit, nhém thir hai, nhém thir ba va nhém
thir tw theo thir tuw 13 0,8; 0,7; 0,6 va 0,5. Chon ngiu nhién mét xa thi va xa thi
nay bin truot. Hiy xdc dinh xem xa thii nay cé kha niing & trong nhém nao nhit.

Huong dan: Xa thi ban truot ¢ thé thudc mot trong bon nhém. A}) dung cong
thitc Bayes dé kiém tra xem xdc suat xa thu ban truot nay thuéc ting nhém la bao
nhiéu. Tir do so sanh cac két qua voi nhau va dwa ra ket luan.

Goi:
A =‘“Xa thu thuéc nhém 17
B = “Xa thu thuoc nhém 2”
C =*“Xa thu thuéc nhom 3”
D = “Xa thu thuoc nhom 4”
H = “Xa thu ban trugt”
Theo bai ra ta co:
5 7 4 2
P(A) :E; P(B) :E; P(C) :E; P(D) :E
PH|A)=0,2;, PH|B)=0,3; PH|C)=04; P(H|D)=0,5

Hoang Van Trong —0974.971.149
16



Cdp nhdt 22/01/2016
+ XAC sudt dé xa thii ban truet Ny thudc nhém thir nhat:

P(A [ H) = P(HA)
P(HA) + P(HB) + P(HC) + P(HD)
P(A[H) = P(H|A).P(A)
P(H|A).P(A)+P(H|B).P(B) + P(H|C).P(C)+P(H | D).P(D)
0,215;3 118 0
PAIR=""5 7 4 2" 195 ¥
02—+03—+04—+05— —
18 18 18 18 60
+ Xdc sudt dé xa thi ban truot nay thudc nhom thir hai:
P(B| H) = P(HB)
P(HA) + P(HB) + P(HC) + P(HD)
P(B[H) = P(H|B).P(B)
P(H|A).P(A)+P(H|B).P(B) +P(H|C).P(C)+P(H|D).P(D)
o,3l78 670 ’
PBIH) =—F 7 4 7-19° 5 @
02—+03—+04—+05—

18 18 18 18 60

+ Xdc sudt dé xa thi ban truot nay thuéc nhom thir ba:

P(C[H) = P(HC)
P(HA) + P(HB) + P(HC) + P(HD)
P(C|H) = P(H|C).P(C)
P(H|A).P(A)+P(H|B).P(B) + P(H|C).P(C)+ P(H | D).P(D)
o,41‘:3 fs 6
PCIH=—7F 7 4 71975 O
02—+03—+04—+05— —
18 18 18 18 60
+ Xdc sudt dé xa thii bdn triegt Ndy thudc nhom thir tu:
P(D | H) = P(HD)
P(HA) + P(HB) + P(HC) + P(HD)
P(D [H) = P(H|D).P(D)
P(H|A).P(A)+P(H|B).P(B) + P(H|C).P(C)+P(H | D).P(D)
0’5128 118 0
POIH) =—3 7 4 2 19 57 (4)
02—+03—+04—+05-— =

18 18 18 18 60
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Tir (1), (2), (3) va (4) suy ra: xa thu da ban truot ndy c6 kha niang thuéc nhom thir
hai nhét.

Bai_20/40: Trong sé bénh nhin ¢ mdt bénh vién cé 50% diéu tri bénh A, 30%
diéu tri bénh B va 20% diéu tri bénh C. Xac suit dé chira khéi cac bénh A B va
C trong bénh vién nay twong ting 1a 0,7; 0,8 va 0,9. Hay tinh ty 1€ bénh nhan dwgc
chira khoi bénh A trong tong s6 bénh nhan di dwoc chira khoi bénh.

. Hudng dan: Tinh ty 1é bénh nhdn duoc chita khoi bénh b&ng cong thire xac sudt
day du. Ap dung cong thirc Bayes dé tinh ty I¢ bénh nhdn dwoc chita khoi bénh A trong
tong so bénh nhan da dwoc chita khoi bénh.

Goi:
A =“Bénh nhan diéu tri bénh A”
B = “Bénh nhan diéu tri bénh B”
C =“Bénh nhén diéu tri bénh C”
H = “Bénh nhan duoc chira khéi bénh”
Theo bai ra ta co:
P(A)=05; P(B)=0,3; P(C)=0,2
PH|A)=0,7; P(H|B)=08; PH|C)=0,9

= Ty l¢ bénh nhan duoc chita khoi bénh A trong téng s6 bénh nhén dwoc chita
khoi bénh (ap dung cong thirc Bayes):

P(A |H) = PHA)
P(HA) + P(HB) + P(HC)
_ P(H|A). P(A)
" P(H|A).P(A) + P(H|B). P(B) + P(H | C). P(C)
0,7.0,5 035 5

0,4545

T 0705+0803+0902 077 11

1.2. Nhan xét bai tap chuong 1

Chuong 1 thuong ra vao dang bai toan st dung cong thirc xac suat day du VA
cong thic Bayes. COn cong thitc Bernoulli va xac suat c6 di€u kién cling dugc 1ong
ludn vao hai dang trén ma it khi tach riéng thanh mot bai doc lap.

Cach gidi:

a) Dang bai todn sir dung cong thirc xdc sudt day di:

+ Trudce khi bai toan yéu cau tinh xac suat P(H) thi c6 nhiéu truong hop xay ra.
Vi du: trude khi tinh xac suat lay phai phé pham thi thay c¢6 nhiéu phan xudng cung
san Xuat.

+ Ung voi moi trudng hop & trén ta dit lam mot bién cb B;. Tét ca cac bién ¢ B;
(i chay tur 1 dénn) hop thanh mdt h¢ day du (bao quat moi trudng hop co thé xay ra).

Hoang Van Trong —0974.971.149
18



Cdp nhdt 22/01/2016
+ Tinh x&c sudt cua H ung véi timg diéu kién B; va cong chung lai voi nhau:
P(H) = P(H|B,). P(B,) + P(H|B,). P(B,) + ... + P(H|B,). P(B,)
_ V&i nhimg bai toan don gian, cac xac sudt P(B;) va P(H|B;) di duoc cho sin, chi
can thay vao cong thirc va suy ra két qua.
Vi nhimg bai toan phtre tap, cac xac suét P(B) c6 thé duoc tinh thong qua giai

tich t6 hop (hoan vi, chinh hop, t6 hop) va cac xac suat P(H|B;) ¢ thé duoc tinh thong
qua cong thirc Bernoulli (nhu bai 1b, dé thi cudi ky I nam 2013 — 2014, trang 136).

b) Dang bai toan sw dung cong thuc Bayes:

+ Bai toan cho biét két qua dd xay ra va yéu cau tinh xac sudt dé két qua nay 1a
do mot hodc mot sO nguyén nhan nao d6. Trong cong thirc Bayes da bao ham ludn
cong thurc xéac suat day du.

+ Ta c6 két qua H di xay ra, ma dé xay ra H c6 n trudng hop: By, B,,..., B,. Tinh
xac suat dé két qua nay do nguyén nhan By nao d6 bang cach lay P(HBy) chia cho tong
cac P(HB;) vai i chay tur 1 dénn.

+ Tuong tuy dang ap dung cong thic xac sudt day du, cac xac sudt P(B)) VA
P(H|B;) da duoc cho san hodc phai tinh qua nhiéu budc.

Pé thi giita ky va cudi ky thuong ra vao dang siur dung cong thic Bayes, day la
dang hay gdy nham lan va déi khi khé hiéu de.
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CHUONG 2: PAI LUQONG NGAU NHIEN ROI RAC

A. LY THUYET

> Pai lwong ngdu nhién (PLNN) la dai luong ma gia tri cua nd 1a ngdu nhién,
khong biét trude duge. Ky hicu: X, Y, Z, ...

> DPLNN roi rac 1a dai luong ngau nhién chi nhian mot s6 hitu han cac gia tri hoic
modt sO vO han dém dugc céc gia tri.

Tap hop cac gia tri c6 thé c6 cua DPLNN X ky hiéu l1a: X(Q)
2.1. Phin bd xac suit va ham phan b

a) Phdn bo (phdn phéi) xdc sudt cia DLNN roi rac X 1a mot bang cé dang:

X X1 X2 X3 | . X
P(X = Xxi) P P2 Ps | ... N

X1, Xp,..., Xp 1a c&c gid tri co thé cd cua X

Trong do: P1, Pas..., Pn 1 cc xac sudt tuong ung

Z p; =1
i=1
b) Ham phdn bé" (phdn phdi) coa DLNN rdi rac X 1a ham F(x) x4c dinh Vx sao cho:
F(x) = P(X <X)
0 néux < x;
< F(X) = Pit ... tpe nfuxg<x< X (Wil<ks<n-1)
1 néu x > x,
2.2. Mt s diic trung cia dai lwong ngiu nhién roi rac
a) Ky vong:
EX=> xp; véi p; = P(X = X))
i1
b) Phirong sai: 1a gia tri trung binh ctia cac binh phuong do 1éch cua cac diém gia tri
so voi gia tri ky vong.

DX = E(X —EX)? = EX? - (EX)? = >_x’p; — (EX)*
i=1

c) Do léch tiéu chuan (do léch chucfn):

oy =vVDX

! Theo mét s6 quan diém khac thi ham phan bé duoc dinh nghia béi: F(x) = P(X <x)

Hoang Van Trong —0974.971.149
20



d) Mode:

Mode ctia X 1a gia tri xo 5a0 cho P(X = X;) 12 16n nhét.
2.3. Phin bo dong thoi va hé sé twong quan
a) Phan b6 xdc sudt dong thoi:
Cho hai BLNN ro¢irac X va Y voi.
X () = {Xq, X,
Y () =4y, Y2, - Yo}
Ky hi¢u: pj =P (X =Xx;; Y =)

= Bang phan b xac suat dong thoi cua X va Y ¢6 dang:

s Xm}

Cdp nhat 22/01/2016

X Y yl y2 yn
X1 P11 P12 P1n
X2 P21 P22 P2n
Xm pml pm2 pmn
Chu y,: Z pij =1

Tir bang phan bd xéc suat dong thoi, suy ra c4c bang phan bd xac suat thanh phan

ciaXvaY:

PX=X,)=>.p; Vidu PX=X,)=py +Ps, +-..4 Py,
=1

(cong timg hang ta dugc bang phan bd xac suit cua X)

PCY=y,)=>'p; Vidu P(Y =VY,) =Py +Py +-t Py
i=1

(cong timg cot ta duogc bang phan bd xac suit ciia Y)

b) Pai lwong ngau nhién déc lip:

Hai BLNN ro1 rac X va Y duogc goi la doc lap néu viéc biét mot thong tin Ve gia
tri cua X (hodc Y) khong anh huong gi dén phan bd xac suat cia Y (hoac X). Hay:

P(Y:yjlxzxi):P(Y:yj)
P(X:Xi|Y:yj):P(X:Xi)
<:>P(X:xi;Y:yj):P(X:xi). P(Y:yj)

Do d6, X va Y doc lép < Py =P;P; Vi,]
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¢) Covarian va hé sé twong quan:
+ Covarian:
cov (X, Y)=> > xy,p; —EX. EY
i
+ Hé s6 twong quan:
cov (X, Y)
pPX,Y)=—"
Gx Oy
Tinh chit: —1 < p(X,Y) <1
Néu X va Y doc lapthicov (X, Y)=0 =p(X,Y) =0
Néu p (X, Y) =0 thi chua thé suy raX va Y doc lap.
Néu p (X, Y) #0 thi suy ra X va Y phu thudc.
2.4. Ham ciia dai lwong ngiu nhién roi rac

Cho X va Y 1a 2 BLNN roi rac thi PLNN Z xac dinh bdi Z = f(X, Y) cling 1la mdt
DPLNN roi rac.

a) Phan bo xdc sudt ciia Z:

Z Z; Z; Zz | ... Z
P(Z=17z) P P2 Ps | . Pn

Trong do: { z, =1(x,y)
P =Y .P(X =X Y =y)sao cho z, = f(x, y)
b) Ky vong ciia Z:

EZ= Zzipi = iif(xi’yj) Pi

i=1 j=1
Tinh chét:

E(@=a (V6i a 1a hang s)

E (aX) =aEX

E(X*Y)=EX+EY

E (XY) =EX. EY (néu X va Y doc lap)

C) Phuong sai cia Z.

DZ=>(z,-E2)’p, =EZ* - (EZ)’

Tinh chét:
D@=0 (v6i a 13 hing s6)
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D (aX) = a* DX
D(X+Y)=DX+DY (néuXwvaY doc lap)
2.5. Phan bd nhi thic
DLNN roi rac X voi X(Q) ={0, 1, 2, ..., n} thoa man:
P(X=K=Csyp“g"™ (Wigq=1-p)
duoc goi la c6 phan bd nhi thire voi tham s n, p.

Ky hiéu: X ~B(n, p)

Tinh chét:
EX=np
DX =npq
Mod X = [(n + 1) p] (lay phan nguyén)

2.6. Phan b6 Poisson
DLNN roi rac X véi X(Q) =40, 1, 2,..., n} thoa man:

duoc goi 1a c6 phan bd Poisson véi tham sb A (A > 0).

Ky hiéu: X ~ Poisson ()

Tinh chét:
EX=DX=A
Mod X = [A]

X ~ Poisson (&)
Néu { Y ~Poisson(n)  thi: Z= X+ Y ~ Poisson (A + )
X\va'Y doc lap
Chl y: Cho mét hién tuong xuat hién trong khoang thoi gian At voi cuong do ¢
(c 1a gia tri trung binh cua s6 1an xuat hién trong khoang thoi gian At)

Néu PLNN X chi s6 1an xuat hién hién tuong trong khoang thoi gian (ty, t,) thi:

X ~ Poisson(c. L - tlj
At

Vi du: Trung binh ¢ 15 xe tai qua cau trong khoang thoi gian 6 gio. Goi X 1a s6
xe tai di qua cau trong khoang thoi gian tir 12h dén 14h30 thi:

14,5 —12)

X ~ Poisson(lS. < X ~ Poisson(6,25)
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B. BAI TAP

2.1. Bai tap trong gido trinh 1 (G,)
(M6 dau vé 1y thuyét xdc sudt va cac vmg dung, Dang Hing Thing)
Bai 1/71: Mt nhém c6 10 ngwdi gom 6 nam va 4 nir. Chon ngiu nhién ra 3 nguoi.

Goi X 12 s nit trong nhém. Hiy tim phén bd xac suit ciia X va tinh EX, DX, Mod
X.

X =“S0 nit trong nhém dugc chon”

Cac gia tri co thé c¢6 cua X: X (Q) ={0, 1, 2,3}

Ta co:
0 (3 1 2
px0)=ChCL_5 . p_py GiCi_15
Ch 30 Clo 30
2 A1 3 A0
PX=2)= C4'3C6 = i : P(X =3) = ﬁ i
Ch 30 C10 30
+ Bang phdn bo xdc sudt ciia X:
X 0 1 2
exy | 5| B[ & [ L
30 30 30 30

+ Ky vong cua X:
EX =D X (vi pi= P(X = X))
5 15 9

EX=0.—+1.—+2.—+ 3.i= 12
30 30 30 30

+ Phuong sai cua X:

DX = EX? —(EX)’

215 9 ol

5
Tinh: BXC = D iy =0 gy P # 28 4357 =2
= DX =2-1,2%= (0,56
+ Mode cua X:
Mod X =1|vi P(X = 1) 1216n nht.
Bai 2/71: Cho PLNN X c6 phéin bo xac suit nhw sau:
X 1 3 5 7 9
P 0,1 0,2 0,3 0,3 0,1

Tim phéan bd xdc suit ciia Y = min{X, 4}.
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Céc gia trj co thé co cua Y:

X 1 3 5 7 9
Y=min{X, 4} | 1 3 4 4 4

Do doé: Y (Q) = {1, 3, 4}
P(Y =1)=P(X =1)=0,1
P(Y =3)=P(X =3)=0,2
P(Y =4) =P(X >5)=0,3+0,3+0,1=0,7

= Bang phdn bo xac sudt cua Y-

Y 1 3 4
P 0,1 0,2 0,7

Bai 3/71: Mt thi chira 10 thé dé va 6 thé xanh. Chon ngiu nhién ra 3 tim thé
(khong hoan lai).

a) Goi X1a s0 thé do. Tim phan b6 xdc suit cia X, EX va DX.

b) Gia sir rit mdi thé dé dwoe 5 diém va rut moi thé xanh dwoc 8 diém. Goi
Y la so diém tong cong trén ba thé rit ra. Tim phan bo xac suat caa Y, EY, DY.

a) Tim bdang phén bé ciia X, EX, DX:
Céc gia trj c6 thé c¢6 cua X: X(Q) ={0, 1, 2, 3}

Tinh cac xdc suat tuong Ung:

0 3 1 2
P(X:O):Clo—'gcﬁzi : p(le):Clo_fe:E
c 56 Cc 56
2 1 3 0
p(xzz):QO_'gCﬁzz : p(ng):QO_'aCG:E
c: 56 c 56
+ Bdang phdn bé xdc sudt cia X:
X 0 1 2 3
x| 2 | B[R
| 56 56 56 56
+ Ky vong cua X
4
EX =Y xp, = 0.2 15 20 312 15 1,875
= 56 56 56 56 8
+ Phuong sai cua X.
4
DX = x’p, —(EX)’ = 0?2 22 0220 2212 4 gop
i1 56 6 6 6
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DX =

231
56

—1,875% =

39
64

b) Tim bdang phdn bé cia Y, EY, DY:

Rut mdi thé d6 duge 5 diém va mdi thé xanh duoc 8 diém nén ta co quan hé giira

X va Y nhu sau:

= 10,6094

Y =5X+8(3-X) < Y =24-3X

Cac gia trico thé co cua Y:

Cdp nhdt 22/01/2016

X 0 1 2 3
Y 24 21 18 15
+ Bang phdn bo xdc sudt ciia Y-
Y 15 18 21 24
12 27 15 2
P(Y=yi) s = cR ca
56 56 56 56
+ Ky vong cua Y-
4
EY:Z:yipi :15.E+18 21 21E 24.£=£= 18,375
= 56 56 56 56 8
+ Phuong sai cua Y-
4
DY =3 yp, ~ (Y =15% 12 +18°. 20 4 212, 2> 4 247 2 ~18,375"
— 56 56 56 56
% —18,375% = 351 = |5,4844

Bai 4/71: Hai xa thit A va B tip bin, mdi ngudi bin hai phat. Xdc suit bin tring
dich ciia A trong mdi phat 12 0,4 con ciia B 12 0,5.
a) Goi X 12 so phat tring ciia A trir di s6 phat tring ctia B. Tim phan bd xac
suit cia X.
b) Tim phin bd xdc suit ciia Y = X
a) Tim phdn bé xdc sudt ciia X:
Gia sir A va B ban doc 1ap v6i nhau. Hai nguoi c6 thé c6 s lan trung 12 0, 1, 2.
Goi Y la s6 phat tring cuia A, Z 1a s6 phat tring cua B thi: X =Y — Z. Céac két qua co
thé c6 cua X la:
X(Q)={-2,-1,0,1,2}
+ Tinh céc xac sudt tuong Ung:
P(X=-2)=P(Y=0;Z2=2)=P(Y =0).P(Z=2)

= (30,4°.0,6%) (C20,5%.0,5°)=0,09
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P(X=-1) =P(Y=0;Z=1)+P(Y=1;Z=2)

=C50,4°.0,6°.C.0,5".0,5' + C}0,4'.0,6"C30,5%.0,5° =0,3
P(X=0) =P(Y=0;Z=0)+P(Y=1,Z=1)+P(Y=2;Z=2)

=C,0,4°.0,6°.C30,5°.0,5° + C;0,4.0,6".C,0,5.0,5"

+C30,4%.0,6°.C20,5°.0,5° = 0,37

P(X=1) =P(Y=1;Z=0)+P(Y=2;Z=1)

=C}0,4.0,6.C50,5°.0,5° + C30,4%.0,6°.C}0,5".0,5' =0,2
P(X=2) =P(Y=2,Z=0)

=C20,4°.0,6°.C20,5°.0,5° = 0,04

= Bang phdn bo xac sudt cua X:

X -2 -1 0 1 2
P(X=x) | 0,09 0,3 0,37 0,2 0,04

b) Tim phén bé xdc sudt ciia Y:

Céc gia tricothé co cua Y:

X 2 1 0
Y=X | 2 1 0

Do d6: Y(QQ) ={0, 1, 2}

Ta co:
P(Y=0)=P(X=0)=0,37
P(Y=1)=P(X=1)+P(X=-1)=0,2+0,3=0,5
P(Y=2)=P(X=2)+P(X=-2)=0,04+0,09=0,13

= Bang phdn bo xac sudt cua Y-

Y 0 1 2
PC(Y=y) | 037 | 05 | 013

Bai 5/71: Khi mdt ngudi di thi 14y bang 14i xe néu khong dat anh ta lai ding ky
thi lai cho déen khi dat méi thoi. Goi X la so 1an anh ta dy thi. Lap phan bo xac
suét ciia X biét riang xac suit thi d6 ciia anh ta 12 1/3.

Hay dy doan xem trong 243 nguoi (mbi nguoi déu co6 xac suat thi dd 1a 1/3)
c6 bao nhiéu nguoi thi dat ngay lan dau, thi dat ¢ lan thir hai, phai thi it nhat bon

1an.
Goi X 14 s6 1an phai thi. Cac gia tri c6 thé co cia X:

X(Q)={1,2,3,...,n} (Vo1 N — +0)

Hoang Van Trong —0974.971.149
27



Cdp nhdt 22/01/2016

+ Tinh céc xac sudt tuong Ung:

1 21
P(X=1)=—; PX=2)=—=.=
(X=1) 3 X=2)=2.3
k-1
p(ng)zg_g_l; P(X:k):(gj 1
333 3 3
= Bdng phdn bé xdc sudt cia X:
X 1 2 3 k
k-1
P(X = x) 1 2 4 2) 1
3 9 27 3 3

* Néu ¢6 243 neudi du thi;

. .o 1
+ Du doan s6 nguoi thi dat ngay lan dau: §.243 =

, ‘ 2
+ Du dodn s6 nguoi thi dat ¢ lan thit hai: o.243=
+ Du doan s6 nguoi phai thi it nhat bon lan:

1 2 4
1-P(X<3)].243=|1-———— — [.243=|72
1-Pix <9l ass=(1-3-2- 2 | 2ua- 72

Bai 6/72: Cho hai PLNN X va Y ¢6 phin bd xac suit nhw sau:

X 0 1 2 3 4 5
P 0,15 0,3 0,25 0,2 0,08 0,02
Y 0 1 2 3 4 5
P 0,3 0,2 0,2 0,15 0,1 0,05
a) Tinh EX, EY
b) Tim P(X+Y <3) néu X va Y déc lap.
a) Tinh EX, EY:

6
+EX = ZXipi =0.015+1.0,3+2.0,25+3.0,2+4.0,08+5.0,02 = 1,82

i=1

6
+EY =>"yp; =0.0,3+1.0,2+2.0,2+3.015+4.01+5.0,05= [1,7
j=1

b) Tim P(X + Y <3):
PX+Y<3)=PX=0;Y=0)+P(X=0;;Y=1)+P(X=0;Y =2)
+PX=0;Y=3)+P(X=1,Y=0)+P(X=1,Y =) +P(X=1,Y =2)
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+P(X=2Y=0)+P(X=2;Y =1)+P(X =3;Y =0)

Vi X va'Y doclap nén: P(X =x;;Y =y;)=P(X=x;).P(Y =y,). Do do:
P(X+Y<3)=015.0,3+0,15.0,2+0,15.0,2+0,15.015+0,3.0,3+0,3.0,2
+0,3.0,2+0,25.0,3+0,25.0,2+0,2.0,3={0,5225

Bai 7/72: Cac PLNN X va Y ¢6 bang phan bd xic suit dong thoi nhu sau:

X Y 1 2 3
1 0,12 0,15 0,03
2 0,28 0,35 0,07

a) Chirng minh ring X va Y doc 1ap.
b) Tim quy luét phan bd cia Z = XY
Tir d6 tinh EZ va kiém tra ring EZ = EX. EY
a) Chung minh X va Y doc ldp:
X va Y doc 1ap khi va chi khi': P(X =x;; Y =y,) =P(X=x,).P(Y =y;) Vi,j

Tir bang phan b xac suat dong thoi cia X va Y, suy ra cac phan bd xac suét
thanh phan nhu sau:

3 2
P(X:Xi)zzpij; P(Y:yj)zzpij
j=1 i=1
= P(X=1)=0,12+0,15+0,03=0,3 P(Y=1)=0,12+0,28=04
P(X=2)=0,28+0,35+0,07=0,7 P(Y=2)=0,15+0,35=05

P(Y =3)=0,03+0,07=0,1

+ Kiém tra timg ding thirc:
fP(X=1;Y=1)=012 : P(X=1).P(Y=1)=0,3.0,4=0,12
— P(X =1;Y =1) = P(X =1).P(Y =1)

fPX=1;Y=2)=015: P(X=1).P(Y =2)=0,3.05=015
— P(X =1;Y =2)=P(X =1).P(Y = 2)

AP(X=1;Y=3)=003 ;: P(X=1).P(Y =3)=0,3.01=0,03
— P(X =1;Y =3)=P(X =1).P(Y =3)

AP(X=2;Y=1)=028; P(X=2).P(Y=1)=0,7.0,4=0,28
— P(X =2;Y =1)=P(X =2).P(Y =1)

1 Cha y: Néu chung minh cho h¢ s0 tuong quan bépg 0 ma suy ra X va Y doc lap thikhong diing. Vinéu Xva'Y
doc 1ap thi suy ra hé s0 tuong quan bang 0 nhung di€u nguoc lai khong dung.
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HP(X=2,Y=2)=035; P(X=2).P(Y=2)=0,7.05=0,35
= P(X=2;Y =2)=P(X =2).P(Y =2)
HP(X=2Y=3)=007; P(X=2).P(Y=3)=0,7.01=0,07
= P(X=2;Y =3)=P(X =2).P(Y =3)

Ta thiy: P(X=X;;Y =y,;) =P(X=x,).P(Y =y,) Vi,j
Vay, Xva Y doc 1ap voi nhau.
b) Tim phdn bé xdc sudt ciia Z = XY:
Pai lugng ngau nhién Z c6 thé nhan cac gia tri:
Z2(Q)={1, 2,3,4, 6}
Tinh cac xac suat:
+) P(Z=1)=P(X=1,Y=1)=0,12
+) P(Z=2)=P(X=1Y=2)+P(X=2,Y=1)=0,15+0,28=0,43
+) P(Z=3)=P(X=1,Y=3)=0,03
+) P(Z=4)=P(X=2,Y=2)=0,35
+) P(Z=6)=P(X=2,Y =3)=0,07

= Bang phdn bo xdc suat cua Z:

Z 1 2 3 4 6
P(Z=z) | 012 0,43 0,03 0,35 0,07

= Ky vong cua Z:

5
EZ = Z:Zipi =1.012+2.0,43+3.0,03+4.0,35+6.0,07= (2,89 (1)

i=1

2
Ma: EX=) x;p,=1.03+2.0,7=17

i=1
3
EY=>yp, =104+205+301=17
=1

= EX.EY =1717=289 (2
T (1) va (2) suy ra: |[EZ=EX.EY

Bai 8/72: S6 tré em sinh ra trong mdt tuin ¢ mdt lang A nao d6 1a mét PLNN X
c6 phan bo xac suat la:

X 0 1 2 3
P 0,4 0,3 0,2 0,1
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S6 nguoi chét trong mét tudn & lang A d6 13 mét PLNN Y c6 phin bd xdc suit:

Y 0 1 2 3 4
P 0,1 0,3 0,4 0,15 0,05

Giastrrang X va Y doc lap.

a) Tim phan bo xac suat dong thoi cia Xva Y

b) Tinh P(X>Y)

a) Tim phdn bé xdc sudt dong thoi ciia X va Y:

Vi Xva Y doclap nén: P(X=x;;Y =y;)=P(X=X;).P(Y=Yy;) Vij

Ta co:
P(X=0,Y=0)=0,4.0,1=0,04
P(X=0,Y=2)=04.04=0,16
P(X=0,Y=4)=0,4.0,05=0,02

P(X=0,Y =1)=04.0,3=0,12
P(X=0,Y =3)=0,40,15 = 0,06

P(X=1,Y =0)=03.0,1=0,03
P(X=1,Y=2)=03.0,4=0,12
P(X=1,Y =4)=0,3.0,05=0,015

P(X=1,Y =1)=0,3.0,3=0,09
P(X=1,Y =3)=0,3.0,15 = 0,045

P(X=2,Y =0)=0,2.0,1 =0,02
P(X=2,Y =2)=0,2.0,4=0,08
P(X=2,Y =4)=0,2.0,05=0,01

P(X=2,Y =1)=0,2.0,3=0,06
P(X=2,Y =3)=0,2.0,15 = 0,03

P(X=3,Y =0)=0,1.0,1 = 0,01
P(X=3,Y =2)=0,1.0,4 = 0,04
P(X=3,Y =4)=0,1.0,05 = 0,005

P(X=3,Y=1)=0,1.0,3=0,03
P(X=3,Y =3)=0,1.0,15=0,015

= Bdang phdn bo xdc sudt dong thoi ciia X va Y-

X Y 0 1 2 3 4
0 0,04 0,12 0,16 0,06 0,02
1 0,03 0,09 0,12 0,045 0,015
2 0,02 0,06 0,08 0,03 0,01
3 0,01 0,03 0,04 0,015 0,005

b) Tim P(X >Y):

P(X>Y) bang tong cac gia tri nam bén dudi dudong thang X =Y.

X4c suat can tim 1a;

P(X>Y)=0,03+0,02+0,06+0,01+0,03+0,04 =
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Bai 9/73: Cho X va Y 12 hai PLNN c¢6 phén b xac suat dong thoi nhu sau:

Y -1 1
-1 1/6 1/4
0 1/6 1/8
1 1/6 1/8

Hay tinh EX, EY, cov(X, Y) va p(X,Y)

Tir bang phan b xac sudt dong thoi cua X va Y, suy ra cic bang phin bd xac
suat thanh phan:

X -1 0 1
P(X=x;) E l l
24 24 24
Y -1 1
1 1
P(Y =y, = =
(Y=y) 5 5
* Ky vong cua Xva Y:
EX :—1.E+0.l+1.1: 1
24 24 24 8

1,1
EY =-1.-+1>=
2 72 o]

* Covarian cua Xva Y:

cov(X,Y)=EXY —EX.EY = inyjpij —EX.EY

1 1 1 1 1
=-1.-)+0.(-)+1.(-)}=+(1.1.—+(0.1+1]).——| —= |O=|—=
1D+ 0D HLED (DG + @101 (-1 o3
* Hé s6 twong quan ciia Xva Y:
cov(X,Y)
XY)=—F—7—r=
Pt ) A DX.DY

P NAIEAE

DX = EX? - (EXY’ . . ==
24 24 24 \ 8) 192

DY =EY?—(EYY

(—1)2.1+12.1—02 =1
2 T2
1
cov(X,Y) g _
Joxov i ~0,1502
192

= p(X,Y) =
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Bai 10/73: Cho X va Y 1a hai PLNN c6 phin bb xac suit dong thoi nhu sau:

Y -1 0 1
-1 4/15 1/15 4/15
0 1/15 2/15 1/15
1 0 2/15 0

a) Tim EX, EY, cov(X,Y) va p(X,Y).
b) X va'Y c6 doc 1ap hay khong.

a) Tim EX, EY, cov(X, Y), o(X, Y):
Tir bang phan bd xac sudt dong thoi cua X va Y, suy ra cic bang phin bd xac
suat thanh phan nhu sau:

X -1 0 1
P(X: Xi) g i £
15 15 15
Y -1 0 1
1 1 1
P(Y=y)| = = =
(Y=y) 3 3 3
* Ky vgngl:
Ex=-12 4041 2oL} ey=-12+024112 0]
15 15 15 3 3 3

* Covarian cua Xva Y:
cov(X,Y) =EXY —EX.EY = inyjpij —EXEY

4

= (—1).(—1).% H(ED L= 0]

* Hé s6 twong quan:
cov(X,Y) O _@

Gy.Oy Gy.Oy

p(X,Y) =

b) Xva Y co doc lap voi nhau khong:
Ta thiy: P(X=1,Y=-1)=0
21 2
53 15
=PX=1Y=-1)#P(X=1).P(Y =-1)
Vay, Xva Y khong doc lap voi nhau.

Ma: P(X =1).P(Y =-1) =

! Pap an EX trong gido trinh G; trang 76 bi sai, EX = —1/5
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Bai 11/73: Giasw X ~B(2; 0,4), Y~B(2; 0,7), X va Y doc lap.
a) Tim phin b6 xac suat ciia X + Y
b) Chirng minh ring X + Y khong c6 phian bé nhi thirc.
a) Tim phdn bé xdc sudt cia X + Y-

Bang phan bd xac sut cua X: X(Q) = {0, 1,2} vd P(X =k) = C5.0,4“0,6™*

X 0 1 2
P 0,36 0,48 0,16

Bang phan bd xac sut cua Y: Y(Q) = {0, 1,2} va P(Y =k) =C%.0,740,3**

Y 0 1 2
P 0,09 0,42 0,49

bat: Z = X +Y. Cac gid tri co thé co6 cua Z:
Z(Q)=40,1,2,3,4}
Tinh céc xac suat tuong (mg;
+P(Z=0)=P(X=0,Y=0)=0,36.0,09 =0,0324
+P(Zz=1)=P(X=1,Y=0)+P(X=0,Y=1)=0,48.0,09 + 0,36.0,42
=0,1944
+P(Z=2)=P(X=2,Y=0)+P(X=0,Y=2)+P(X=1,Y=1)
=0,16.0,09 + 0,36.0,49 + 0,48.0,42 = 0,3924
+P(Z=3)=P(X=1,Y=2)+P(X=2,Y=1)=0,48.0,49 +0,16.0,42
=0,3024
+P(Z=4)=P(X=2,Y=2)=0,16.0,49=0,0784

= Bang phdn bo xdc suat cua Z:

Z 0 1 2 3 4
P 0,0324 | 0,1944 | 0,3924 | 0,3024 | 0,0784

b) Chirng minh rang X + Y khéng c6 phédn bé nhi thirc*:
Gia stt Z=X + Y c6 phan bd nhi thic Z ~ B(4; p) thi phai thoa méan:
PZ=Kk)=Cl.p*(1-p)** Vi cling mot gia tri xac suét p.
Ta co:
P(Z=0)=C).p°(1-p)* =0,0324
(1-p)* =0,0324 < p=05757 (1)

Lsu dung phuong phép chimg minh phén chiing.
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P(Z=4)=C;.p*(1-p)° =0,0784
p*=00784<=p=05292 (2)
Gia tri p tai (1) va (2) khac nhau nén suy ra Z khong c6 phan bd nhi thirc.

Bai 12/73: Cho X va Y 12 hai PLNN ddc 1ap.

a) Gia sir X ~ B(1; 1/5), Y ~ B(2; 1/5). Viét phan b xac suét cia X, Y. Tir d6
tim phan bo xac suat cia X + Y. Kiém trarang X + Y ~ B(3; 1/5)

b) Gia st X ~ B(1; 1/2), Y ~ B(2; 1/5). Tim phéan bé xac suét cia X + Y.
Chirng minh riang X + Y khong cé phan b nhi thirc.

a) Tim phdn bé xdc sudt ciia X, Y, X + Y. Chitng minh rang X + Y ~ B(3; 1/5):
+ Céc gia tri c6 thé c¢6 cua X: X(Q) = {0, 1}

01041_ﬂ. __111ﬂ0—1
P(X:O)zcl(é) (Ej "5’ P(X_l)_cl(SMSJ 5

= Bang phdn bo xdc sudt cua X

X

0
4
5

P

gl |-

+ Céc gia tri co thé co cua Y: Y(Q) = {0, 1, 2}

rv-0-cif 3] (3] - Pv-n-cif3](f] -
5)\5 25 5)\5 25

P(Y:2):C§.(1j (fj _1
5)\5 25

= Bang phdn bo xdc sudt cua Y

Y 0 1 2
o |1 | & | L
25 25 25

+ Céc gia tricothé cocia Z =X + Y 1a: Z(Q) = {0, 1, 2, 3}
416 64

PZ=0)=P(X=0,Y=0)==~."2= >
(2=0)=H )=5 25 125

(vi Xva'Y doc lap)

1
=+
25
1

48

PZ=1)=P(X=1,Y=0)+P(X=0,Y =1) =

8
‘25 125
8 12

—+

6 4
5
1
25 5

ald gk

PZ=2)=P(X=0,Y=2)+P(X=1,Y=1)=
(Z2=2)=P( ) +P( ) =10
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PZ=3)=P(X=1Y=2) :l.i:i
525 125
= Bang phan bd xac suit cta Z:
Z 0 1 2 3
P 64 48 12 1
125 125 125 125

+ Gia st Z ~ B(3; 1/5). Ta c0:

N R O
5 125 5)\5 125

P(Z =2)= cg.(ljz(f)l 12 pizog)- (1)3 _ 1
5)\5 125 5 125
Céc gia tri xac sudt tim dugc hoan toan phu hop voi bang phan bd xac suit &
trén. Vay Z = X +Y ~ B(3; 1/5).
b) Tim phdn bé xdc sudt ciia X + Y. Chitng minh X + Y khéng c¢6 phdn bé nhi thirc:
+Céc gidtricothécocnaZ = X +Y:
Z(Q)={0,1,2, 3}
116 16
225 50
PZ=1)=P(X=1,Y=0)+P(X=0,Y =1)
_116 18 _24
225 225 50
PZ=2)=P(X=1,Y=1)+P(X=0,Y=2)

P(Z=0)=P(X=0,Y=0)=

18 11_9
2'25 225 50
PZ=3)=P(X=1Y=2)=t Lt_1
225 50
= Bang phan bd xac suat cua Z:
Z 0 1 2 3
> | B[ 2L
50 50 50 50

Gi st Z c¢6 phan b nhi thic Z ~ B(3; p) thi phai thoa man:
P(Z=K)=C5.p“(1-p)*"

vo1 cung mdt gia tri xac suat p.
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Ta co:

PZ=0)=@1-p)°’= % <p=0,316 (1)

P(Z=3)=p’= 1. p=0,27144 (2
50

Gia tri p tai (1) va (2) khac nhau nén suy raZ = X + Y khong c6 phan bd nhi thic
Bai 13’/74:7 Trong mdt thanh phd nhé, trung binh mét tuin cé 2 nguoi chét. Tinh
xac suat de:

a) Khong c6 nguwoi nao chét trong vong mét ngay.

b) Cé it nhit 3 ngudi chét trong vong hai ngay.

a) Xdc sudt khéng cé nguodi ndo chét trong vong mét ngay':
Trung binh mot tudn ¢ 2 ngudi chét = trung binh mot ngay c6 2/7 ngudi chét.
Goi X 1a s6 nguoi chét trong vong mot ngay thi: X ~ Poisson (2/7)

2\
2 (3
= P(X=0)=e 7.T: 0,7515

b) Xdc sudt cé it nhdt 3 nguwoi chét trong vong hai ngay:

Trung binh mdt tudn c6 2 nguoi chét = trung binh hai ngay c6 4/7 ngudi chét.
Goi Y 1a sb nguoi chét trong vong hai ngay thi: Y ~ Poisson (4/7). Xac suit can tim:
P(Y >3) =1-[P(Y =0) + P(Y =1) + P(Y = 2)]
4 4 4
e (417)° NG e (417)?
o u 2!
=1-0,5647 —-0,3227 -0,0922 = |0,0204

=1

Bai 14/74: Tai mot tram kiém so4t giao thong trung binh mét phit c6 2 xe 6t di
qua.

a) Tim xdc suit dé cé ding 6 xe di qua trong vong ba phut.

b) Tinh x4c suit dé trong khoang thoi gian t phit cé it nhit 1 xe 6t di qua.
Xac dinh t dé xc suat nay bang 0,99.

a) Xdc sudt cé ding 6 xe di qua trong vong ba phit:
Trung binh mdt phiit ¢6 2 6t6 di qua = trung binh 3 phut co6 6 6t6 di qua.
Goi X 14 s6 xe di qua trong vong ba phdt. Ta cd: X ~ Poisson (6)

— P(X =6) =e*.— =[0,1606

! Thong thuong, khi xuét hién gia tri trung binh trong mot khoang thoi gian At thiap dung phan b Poisson.
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b) Xdc sudt dé trong t phiit ¢é it nhat 1 6t6 di qua. Tim t dé cho xdc sudt bang 0,99:
Trung binh mdt phat c6 2 6t6 di qua = trung binh t phat ¢6 2t 6t6 di qua.
Goi Y 1a s6 xe di qua trong vong t phat. Ta c6: Y ~ Poisson (2t)

= Xéc sudt co it nhat 1 6t6 di qua trong vong t pht:

0
1-P(Y =0) :1—e‘2t.% =[1-e™*

Xac suat trén bang 0,99 suy ra: 1-e2=0,99

In0,01 _ —4,605
2 -2

e =00lt=

2,3026| (phit)

Bai 15/74: Tai mgt nha may nao d6 trung binh m{t thang c6 2 tai nan lao dong
a) Tinh xac suit dé trong khoing thoi gian ba thing xay ra nhiéu nhat 13 3
tai nan.
b) Tinh xic suit dé trong ba thang lién tiép, mdi thang xiy ra nhiéu nhat
mot tai nan.
a) Xdc sudt trong ba thang xdy ra nhiéu nhdt 3 tai nan lao déng:
Trung binh mot thdng ¢0 2 tai nan lao dong = trung binh ba thang c6 6 tai nan.
Goi X 1a s tai nan lao dong trong vong ba thang thi X ~ Poisson (6)
— X4c suit can tim:
PX<3)=PX=0)+P(X=1)+P(X=2)+P(X =3)

0 1 2 3
00 L o90 Lg6b g6l
0! 1! 2! 3!

b) Xdc sudt dé trong ba thang lién tiép, méi thang xdy ra nhiéu nhat I tai nan:

—e°(1+6+18+36)= [0,1512

=€

Gia sur tai nan lao dong cua moi thang 1a doc 1ap v6i nhau.
Goi Y 1a s6 tai nan trong mot thang thi Y ~ Poisson (2). Xéc suit ¢é mdi thang c6
nhiéu nhat 1 tai nan lao dong la:
L2200 L2
PlY<l)=e“"—+e“—=0,406
0], 1!
— Xac suét trong ba thang lién tiép, mdi thang c6 nhidu nhét 1 tai nan':
0,406°=|0,0669

Bai 16/74: Mot tram cho thué xe taxi c6 3 chiéc xe. Hang ngay tram phai nop thué
8 USD cho 1 chiéc xe (du xe d6 c6 dwoe thué hay khong). Mdi chiéc xe dwoc cho
thué voi gia 20 USD. Gia sir s6 yéu cau thué xe ciia tram trong 1 ngay 1a PLNN X
c6 phan bd Poisson véi tham sé A = 2,8.

! Pap an trong gido trinh G; trang 78 bi nham lan vi Y ~ Poisson (2) chir khong phai Y ~ Poisson (1)
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a) Goi Y 12 sé tién thu dwoc trong mét ngay cia tram (néu khong cé ai thué
thi so tién thu dwgc l1a —24 USD). Tim phan bo xac suat cia Y. Tir do tinh so tién
trung binh thu dwgc cia tram trong 1 ngay.

b) Giai bai toan trén trong truomg hep tram c6 4 chiéc xe.
¢) Tram nén c6 3 hay 4 chiéc xe.
a) Tim phdn bé xdc sudt cia Y, tinh EY:
X 1a sb yéu cau thué xe trong 1 ngay: X ~ Poisson (2,8)
Y 14 s6 tién thu duogc trong 1 ngdy. Ta c6 quan hé giita X va Y nhu sau:
+Y =20X-24
+Y=60-24=36 néuX>3.

Céc gia tricothé co cua Y:

néu X < 3.

X 0 1 2
Y —24 16

36

+ Tinh cac xac suat tuong ng:

0
P(Y =-24)=P(X =0) = e‘2'8.% =0,0608
1
P(Y =—4)=P(X=1)= e‘z's.% =01703
2
P(Y =16) =P(X =2) = e“’.% =0,2384

P(Y =36) = P(X > 3) =1—0,0608 — 0,1703 — 0,2384 = 0,5305

= Bang phan b0 x4c suat cua Y:

Y

—24

4

16

36

P

0,0608

0,1703

0,2384

0,5305

= S6 tién trung binh tram thu duoc trong 1 ngay:
EY =-24.0,0608—-4.0,1703+16.0,2384 + 36.0,5305 =

20,773

b) Tim phdn bé xdc sudt cia Y va EY trong treong hop tram cé 4 chiéc xe:

Ta c6 quan h¢ gitra X va Y nhu sau:
+Y =20X-32
+Y=80-32=48 néuX=4.

Céc gia trico thé co cua Y:

néu X <4.

X 0 1 2 3

Y - 32 -12 8 28
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+ Tinh céc xdc suat tuong Ung:

28 280

P(Y=-32)=P(X=0)=e =0,0608
1
P(Y =-12) =P(X =1) =e ?°. ﬁ =0,1703
2
P(Y =8)=P(X =2)=e"%", 28 =0,2384
3
P(Y =28) =P(X =3)=e?®.2— 2 8 =0,2225

P(Y =48) = P(X > 4) =1—0,0608 — 0,1703 — 0,2384 — 0,2225 = 0,3080

= Bang phan b xac sut cta Y:

Y -32 -12 8 28 48
P 0,0608 | 0,703 | 0,2384 | 0,2225 | 0,308

= S4 tién trung binh tram thu duoc trong 1 ngay:
Y =-32.0,0608 -12.0,1703+8.0,2384 + 28.0,2225 + 48.0,308
= (18,932 (USD)

¢) Ta thiy, khi tram c6 3 xe thi sb tién trung binh thu dugc trong ngay 16n hon khi
tram c6 4 xe. Vay tram nén c6 3 chiéc xe.
2.2. Nhan xét bai tap chwong 2

Chuong 2 lién quan dén phan bd xic suat cua dai luong ngdu nhién roi rac. Tir
bang phan bd xac suat tinh cac dac trung cua PDLNN (ky vong, phuong sai, d0 l¢ch
chuan; covarian, hé sb twong quan cua hai PLNN).

Lap bang phan bd xéc suat cia DPLNN roi rac. Tiy truong hop thong tin dé bai
cho ma céc x4c sut p; dugc tim bang céch:

+ St dung giai tich to hop
+ St dung cac phan b roi rac: nhi thirc, Poisson.
+ Thong qua mdt hodc mot s6 DLNN roi rac khac (ham ctia DLNN roi rac)

Nhin chung, cac bai tdp cia chuong nay khong phuc tap. Chi can ghi nhé céc
cong thirc va ap dung dé tinh toén.
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CHUONG 3: PAI LUQONG NGAU NHIEN LIEN TUC

A. LY THUYET
» DLNN X duwoc goi la PLNN lién tuc néu:

+ Tap hop tat ca cac gia tri c6 thé c6 cua X lap day mot khoang cua truc sé (hodc
nhiéu khoang hoac toan bg truc so)

+ Véi moi s6 thyuc a thi: P(X =a) =0
3.1. Ham mat dd xdc suit va ham phin bd xac suét
a) Ham mat do xdac sudt:

Ham sb f(x) xac dinh VX € |R‘ duoc goi la ham mat do xéc suit cia DPLNN lién
tuc X néu thoa man dong thoi céac diéu kién sau:

+f(X) >0 Vx e|R

+ Tf(x)dx =1

+ P(a<X<b)=P(aSXSb):Tf(X)dX

b) Ham phén bé xdc sudt:

Ham sé F(x) xac dinh VX € |R goi 12 ham phan bd xac sudt cia DLNN lién tuc X
va duoc xac dinh boi:

F(x) = P(X <Xx)
Tinh chét:
+ 0<F(x)<1
+ F(x) 1a ham khong giam: néu x, > X, thi F(X,) > F(X,)

+ F(x) 1a ham lién tuc

limF(x) =1
limF(x)=0

+ F(x) = jf(t) dt; f(x)=F'(x) (t dugc thay cho x dé tranh tring bién)

3.2. Mot s6 dic trung ciia dai lwong ngiu nhién lién tuc

a) Ky vong:

EX = j xf(x)dx
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b) Phuong sai:

DX = T(x — EX)2f(x) dx = szf(x)dx —(EX)?

¢) Bé léch chudn:
oy =+/DX
d) Mode X:
Mode cua X la gia tri X, Sao cho f(x) dat max tai 1an can cta diém x,.
Ki hi€u: Mod X
e) Median:

Gia tri m dugc goi 1a median ctia X néu:
1 1
P(X <m) =P(X >m) :E<:>F(m) =5

3.3. Ham ciia dai lwong ngu nhién lién tuc
Cho X la mot DPLNN lién tuc thi Y = g(X) dugc goi la ham cua X.
a) Ham mdt dg xdc sudt va ham phdn bé xdc sudt ciia Y-
+ Ham phéan bd Xac suét:
Fy(x) = P(Y <X) = P(g(X) <X) = P(X < g"(x))
+ Ham mét do xac suét:
fv(x) = Fv(X)
b) Ky vong:

EY = [xf, (09 dx = [g0) f)dx  (vsi f(x) Ia ham mat do ciia X)
C) Phuong sai:
DY = jgz(x)f(x) dx — (EY)?

3.4. Phan bd chuin
a) Phdn bo chudn tdc (hay chudn héa):
DLNN lién tuc Z duoc goi la c6 phan bd chuén tic néu Z c6 ham mat do:

XZ

f(x) =—1fe 2 Kihiéu: Z ~N(0, 1)
27[ . . )

: , 1t -5
Ham phan b xac suit cia Z: @ (X) =P(Z <Xx) = F Ie 2 dt
Y

e e}
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i
Vi ham e 2 khong c6 nguyén ham nén tich phan trén duoc tinh bang phuong
phép sb (sir dung may tinh). Tra ctru cic gia tri cua ham d(x) trong bang phu lyc P.4.3

Tinh chét:
P(Z < a) = ®(a)
P(Z>a)=1-®(a) = d(-a)
P(a< Z < b) = ®(b) — d(a)
EZ = Mod Z = Median Z=0
DzZz=1

b) Phdn bé chudn:

PLNN X dugc goi 1 ¢6 phan b chuén voi tham sé p V@ 6° (o > 0) néu DPLNN
_ X_M , ~ £ A L R 2
Z= c6 phan bo chuan tac. Ki hiéu: X ~N (u, o)
c

* Ham mdt do cua X:

1 (x-p)?

- 262

e
o271

f(x) =

* Ham phdn bé ciia X:

F(X) =P(X <X) =P(Z < X‘“):qn(ﬂj
(¢ (¢

Tinh chit:

P(X <a) = P(Z < a‘“):cp(a_—“j
(0} (0}

P(X >a):1—P(X<a):1—cD[a_“j
(0

P(a <X <b)= @(ﬂ) - cp(a_—“j

c c
EX = Mod X = Median X = p
DX = &
3.5. Phan b6 mii
DPLNN lién tuc X duoc goi 1a c6 phan bd mii voi tham sé A (A > 0) néu X c¢6 ham
mat do:
re™ (khix>0
0 (khi x <0)
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+ F(x) = jx e Mdt = J'ke*“dt =1-e™ (néux>0)
— 0

+F(x)=0
b) Ky vong:

(néu x < 0)

EX = J'x e dx = %

C) Phuong sai:

DX = [x*re™dx - (EX) = 2
0

d) Bé léch chudn:

Oy =\/DX:1
A

3.6. Phan bb déu

1 1

A2 A2 A2

DLNN lién tuc X dugc goi 1a c6 phan bd déu trén doan [a, b] néu X co6 thé nhan
bat ki gia tri nao trén [a, b] vo1 xac suat nhu nhau va khong nhan gia tri nao bén ngoai

doan [a, b].

a) Ham mat do:

1 .
f(X) _ m khi X [a, b]
0

khi x ¢ [a, b]
b) Ham phdn bé:

X X 1 X—
F(X) = | f(X) dx = dx =
(%) i(x) X !b_a X=—
c) Ky vong:
b
EX:J' X dX:a+b
- b-a 2
d) Phuong sai:
b 2 2
DX = [~ dx—(EX)zz(b_a)
- b-a 12
b-a

e) g léch chudn : 0y =~ DX =
) Do léch chudn : Ox 273
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f) Mode X:

La gia tri x; béat ki sao cho x; € [a, b]
g) Median X:

a+b
m=

2
h) Xdc sudt dé X roi vao doan [a, B]:

i
1 —_
Pla<X<B)= mdx:[;_z voi a, B € [a, b]

Xac suét nay chi phu thugc vao d¢ dai doan [a, B] va ti I¢ thuan vo1 d§ dai doan do.

B. BAI TAP
3.1. Bai tap trong giao trinh 1 (G,)
(M6 dau vé 1y thuyét xdc sudt va cdc img dung, Dang Hung Thing)
Bai 1/102: Cho PLNN lién tuc X ¢6 ham mét do
cx?(1-X khi x €[0,1
o0 [0 c[0.1]
0 khi x ¢[0,1]
a) Tim h%ng s c.
b) Tim mod.
c) Tim P(0,4 < X< 0,6).
a) Tim hang sé c:

Vi f(x) 1a ham mat d¢ cua PLNN lién tuc X nén:
+00 1 1
jf(x) dx:lc>jcx2(1—x)dx:1<: cj(xz —x%)dx =1
—0 0 0
x x4\
N R
3 4

:1<:>c(1—1j:1<:>ci:1<:> c=12
. 3 4 12

b) Tim Mode X:

Mod cua X 1 s6 xo 580 cho: f(X) > f(X) VX e (Xg—&; X + &)
Ta c6: f(X) =12x*(1—X) v6i x € [0, 1]

Giai phuong trinh: T'(X) =0 < 24x —36x* =0 < 12x(2 -3X) <

win O
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Bang xét dau f’(x):

X 0 2/3
') -0 + 0 -
f(x) " Cb~—,
2
Vay: Mde=§

c) Tinh P(0,4 < X < 0,6):

0,6 0,6 X3 X4 06
P(0.4 <X <0,6) = [f() dx = [12x* (1 x)dx =12 [— - —J
0,4 04 3 4

0,4

= (ax*-3x*)| " =4.06° ~3.0,6' ~4.0,4° +3.04* = [0,296

0,

Bai 2/102: Cho PLNN X c¢6 phan bd déu trén [1,2]. Tim P2 < X*<5).

P2 < X?<5)=P(\/2 <X <+/6) =P(/2 < X < 2)

2
1 2
= |—dx=X-=2-+42=10,5858
\/J.Ez_l ‘«/E !

Bai 3/102: Cho PLNN X cé phin b6 déu trén [-1, 3]. Tim P(X? < 2)

Ham mat d6 xac suat cua X la:

! 1 hixe[-13]
fx) =43-(-1) 4
0 khi x & [~1, 3]

X4c sudt can tim:
P(X? < 2) =P(—/2 < X </2) = P(-1< X </2)

ﬁ_x/EJrl_
4

0,6036

V2
= Ildx:lx
° 4 4

-1

Bai 4/102: Cho PLNN X c¢6 ham méat d
kx> khi 0<x<3
f(x) = .

0 khac

a) Tim hang s k

b) Tinh P(X>2)

¢) Tim median.

d) Xac dinh a dé P(X < a) =3/4
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a) Tim hang sé k:
Vi f(x) la ham mat d§ cia DPLNN lién tuc X nén suy ra:

s F X[’ 27
jf(x)olx:l@jkx2 dx =1k =le k=1
—0 0

0

1
k==
<179

b) Tinh P(X > 2):

+00 3
P(X > 2) = jf(x)dx:jlxzdx=ix3f _21-8 19 157037

> > 9 27 2 27 27

¢) Tim median cua X:
Med ciia X 1a s6 m sao cho P(X <m) = 1/2
m m 3

P(X<m)=1<:>J.1x2dx:l<:>ix3 Lom 1

2 %9 2 27 |, 2 27 2
em=32 -3 _2381

2 32

d) Xac dinh a dé P(X < a) = 3/4:

P(X<a):%<:>'[%x2dx:§<:>ix3
0

4 27
Sa= 31/871 = 12,7257

Bai 5/103: Cho PLNN X ¢6 ham méat do

=—<
o 4 27 4

3 )
—x(2-x khi 0<x<2
0 khac

a) V& do thi ciia f(x)
b) TimP(X>15)vaP(0,9<X<1,).
a) V& dé thi cia ham sé f(x):
Ham s f(x) x4c dinh trén |R va chi nhan gia tr1 > 0 trén doan [0, 2].

Tim diém cuc dai cua ham so:

3
F'X)=0<2-2x=0< x=1. Do dé: CD(LZJ
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= Do thi ham s6 f(x) nhu sau:

0.9
3 Cb

4
0.6

f(x)

0.3

— B T T

0 0.5 1.5 2 25

b) Tim P(X > 1,5) va P(0,9 < X < 1,1):

2

+00 23 3 X3
P(X>15)= [fx)dx = [=x(2-X)dx ==| x? - =—
(>)1JS() 1j54( ) 4[ 3}
! ! 15
3 2 23 2 1153
— 2| 222 1524 -
4( 3 3 01563

11 11

3
P(0,9<X<1,1):j§x(2_x)dx:§ 2 _X
0,94 4 3

09

4 3

3 3
:E(l,f —%—0,92 + 0.9 ]: 0,1495

Bai 6/103: Tudi tho ciia mdt loai cén trung niao dé6 1a mét PLNN X (tinh bing
thang) v6i ham mat do
kx® (4 - X khi 0<x<4
fpg=f 70
0 khac

a) Xac dinh k va vé do thi cua f(x)
b) Tim mod cia X
¢) Tim xac suat dé con trung chét truée khi né dwogc 1 thang tudi.

a) Xdc dinh k va vé do thi ciia ham sé f(x):
+ Vi f(x) la ham mat d¢ ctia X nén suy ra:
4

+00 4 3 4
[fdx =1 [ke?@-xdx =1 k(%—%}
J )

0
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3 4
<k 4.4——4— =1<:>k%:1<:> k:i
3 4 3

+ V& @b thi ctia ham sb f(x):
Ham s6 f(x) xac dinh trén |R va chi nhan gia tri > 0 trén doan [0, 4].
Tim diém cuc dai ctua ham sb:

3 9 0
f')=0=="x-——x"=0< 8 :CD(—,—]
8 64 3

= Do thi ham s6 f(x) nhu sau:

0.45

0.3

0.15

b) Tim Mod cua X:

Mod ctia X 1a gia trj X, sao ham f(x) dat max quanh 1an can cua diém x,:

8 7
— [Mod X = 3 (theo diém CD & ciu a)

¢) Xac sudt con tring chét trude khi né duwoc 1 thang tuéi:

1

P(X <1) = jf(x) dx=jix2(4—x)dx=i££—ﬁj

\ 64 64\ 3 4
_3(4 1)_39_18 150508
64\3 4) 768 256
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Bai 7/103: Cho PLNN X c¢6 ham méat do

x, 1 khi —2<Xx<0

42

) =1- X+ whio<x<2
42

0 khéc

Tim ky vong va phuong sai cua X.

* Kv vong cua X:

+o0 0 2
EX = Ixf(x)dx =Ix(§+£)dx+]x(—%+%)dx
—0 -2 0

¢ x2\’ x® X2
S [ATFREATRY | AT A
12" 4), (127 2)

* Phuong sai cua X:

DX = EX? —(EXY’

Ix( jdx+jx [—§+1jdx
4 2
xt X3 ’ x* X3 ‘
= 4+ | 4| -=+=
(16 6j [16 6]
-2 0
2

—DX=2_0?-| 2
3 3

Bai 8/103: Cho PLNN X c¢6 ham méat do
kx khi 0<x<1
f(X) =<k khil<x<4
0 khac
a) Tim hing s6 k
b) Tim ky vong, phwong sai va median.

a) Tim hang sé k:
Vi {(x) la ham mat d6 cua X nén suy ra:
5L

+00 1 4

f(x)dx =1 [kxdx+ [kdx =1 k2| +kx[’ =1
2 1

—o0 0 1

0
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2
<:>5+4k—k:1<:>£+3k=1<:> k=—
2 2 7
b) Tim ky vong, phuong sai va median:
* Ky vong cua X:
+00 1 4
2 2 2(1 15\ 47
EX = |xf(X)dx = [ =xdx+|=xdx==| =+— |=— = [2,2381
_J;O ® -([7 '!.7 7(3 2) 21 ’
* Phuong sai cua X:
+00 1 4
EX? = .[xzf(x) dx :ngadx +J-zx2dx :E(E+QJ:8—5
e o ! 7 7\4 3) 14
2
:>DX:EX2—(EX)2:§— ATy 87 _ o624
14 (21 882
* Median cua X:
. 1
Median cua X 1a s0 m sao cho: P(X<m)=§
Ta c6: jgxdx—x—21—1<— Do d¢ 1,4 :
aco.07 77772 odom e (1,4),suy ra:
1 m m
ngdx+ gdx=—<:>'|-gdx=1—1
o ! l 7 2 7

9
= —o-MNM——-c=——=— m=—=12,25
T 7 T T T T Ty

Bai 9/103: Trong lwong ciia mdt con ga 6 thang tudi 12 mot PLNN X (don vi kg)
c6 ham mat do
k(x* -1 khi 2<x<3
=Y @
0 khac

Tim trong lwong trung binh ciéia con ga 6 thang tudi va do 1éch tiéu chuin.

Vi f(x) la ham mat dg cua X nén suy ra:
3

+00 3 3
[f09dx =1 [k(x? ~1)dx =1 k(%—xj ~1
—o0 2

2

=k 9—3—§+2 =1l kE:1<:>k:i
3 3 16
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+ Trong luong trung binh cua ga:

_3 §_§_2_4+22 3 55165 _
164 64

+ Do 1éch tiéu chuin cua trong luong ga:

+00 3 5 3
= Ixzf(x)dx :Ji (x —xz)dx:i X
J )16 6.5 3

3[35 33 25+23] 3 538 _ 269

165 3 5 3) 16°15 40
2

DX =EX? - (EX) = 209 (165 _ 0783
40 (64

= Do 1&€ch tiéu chuan can tim:

= /DX =|0,27977| (kg)

Bai 10/104: Dién tich ciia mdt chiéc 14 ctia mdt loai cAy nao d6 1a mot PLNN X
(don vi cm?) v6i ham méat dé

F(x) = kx? (X —2)* khi 0<x<2
khac
a) Xac dinh k va vé do thi cua f(x)
b) Tim ky vong va phwong sai cia X.
a) Xdc dinh k va vé do thi cia f(x):

+ Vi f(x) la ham mat d¢ ctia X nén suy ra:

s ‘ x° ax3

jf(x)dx:1@jkx2(x—2)2dx=1®k[E—XHTJ =1

-0 0 0

<k g—16 32 kE: l< k=E

5 15 16
+ D4 thi ciia ham sb f(x):

Tim diém cyc dai cta f(x):
x=0

f'(X) =0 (X' —4x° +4x*)'=0< 4x° -12x* +8x =0 | x =1
X=2
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=Cb (l, Ej
16

= D6 thi ham sb f(x) nhu sau:

1 Cb

0.5

— e

0 0.5 1.5 2 2.5

b) Ky vong va phuong sai ciia X:

+ Kv vong cua X:

EX :Txf(x) dx :jE(x5 —4x* +4x3)dx _b [X—6—4—X5+x4j
—© 0

15(2° 4.2°
:E(E‘ 2=l em)

+ Phuong sai cua X:

+00 2
EX?® = Ixzf(x) dx = I%(xe —4x° + 4x*) dx

0

_15(x7 4x° 4_><5j2

167 6 5 16

_15(2" 42 42°)_8
7 6 5 )7

— DX = EX? - (EX) :g_f _ %

Bai 11/104: Cho PLNN X c¢6 ham mat d¢

kx ¥2 khi x >1
f(x) = .
0 khix <1
a) Tim k va ham phan b6 F(x)
b) Tim ham mat d¢ cua Y =1/X
c) Tinh P(0,1<Y<0,2)
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a) Tim k va ham phén bé F(x):

+ Vi f(x) la ham mat d¢ ctia X nén suy ra:

+o0 400 -1/2 ro
[fogax=1e [kx*dx=1ek| > ~1
bt 5 -1/2 .
1
= -2k(0-1)=1<2k=1< k:E
+ Ham phén bd ctia X c¢6 dang: F(X) = P(X < X)
Néux<1:P(X<x)=0
_lx
t1 1t2 1
4 PX<X) ==t dt = = — =1-——
Néux>1: P( ) .!2 2;1 \/;
2 h
1 )
1-— khi x>1
Vay: F(X) = Jx
0 khi x <1
1
b) Tim ham mdat do cua Y =y:
+ Tim ham phén bé cia Y:
1 1 1
F,(X)=P(Y <X)=P| =—<Xx |=P| X>=|=1-P| X< =
X X X
.1 X>1 1 1
e Néu — <l thi: P X<=|=0=1-P| X<—|=1
X x<0 X X
1 1
x>0 X 1x
e Néu l21<:> thi: 1—P(X<1j:1—flt‘3’2dt —1+t 2] =1+x-1=A/x
X x<1 X 1 2 )

Ham phan bd ciia Y la:
E () JX  khi xe(0,1]
Y 1 khi x & (0,1]

= Ham mdt do cua Y-

1 :
fY (X) _ FY'(X) _ m khi x e (O,l]

0  khi xe(0,1]
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¢) Tinh P(0,1 <Y <0,2):

0,2

P(0,1<Y <0,2) = I%dx=\/§‘:j =\/@—\/ﬁ=%= 0,131

01

Bai 12/104: PLNN X ¢6 ham mat d

3 2 i

—(1-x khi |x] <1
f(x) =14 ( ) A
0 khac
Tim ky vong va phwong sai cia Y = 2X°

+ Kv vong cua Y:

EY = j g(x) f(x) dx (trong d6 g(x) 1aham cta Y theo X)
1

J 24 213 5

_3(11,1 1) |2
203 573 5) |5

+ Phuong sai cua Y:

1 L 3 5
=J‘2x2%(1—x2)dx=§j(x2 —x4)dx=§(x__x_j

- Tg2(x) f(x) dx = j%4x4(1— x*)dx = 3j‘(X4 —x%)dx

5 7 !
(¥ X _3[1_1 Li) 12
5 7 . 5 7 5 7 35

2
32
S DY=EY?-(EY)=22_[2] |32
3 (5)  [175

Bai 13/104: Ban kinh X ctia mdt vong tron c6 phan b6 déu trén doan [0, a]. Tim
ky vong va d¢ l1éch tiéu chuan cua dié€n tich A ciia vong tron.

Ham mat do cua X:

19 = khi x [0,a]
0  khi x¢[0,a]

DLNN lién tuc Y 1a dién tich cua vong tronnén Y la ham cua X:

Y = nX?
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+ Kv vong cua Y:

EY = IQ(X) f(x) dx (trong d6 g(x) laham cta Y theo X)
a a 3\ 3
:IEnXZdXZEIXZdXZE X_ :E_a_zﬂ
5 a as al3 ), a3 3

+ P06 1éch ti€u chuan cua Y:

+0o0 a 2 a 2 5
EY?® = Igz(x)f(X) dx :J%nzx“ dx :%Ix“dx :n_(x_]
—o0 0 0

DY =EY?-(EY)%*=

n%a’ B na’ ’ B 4Am?at
5 3 45

2
:}GY:a\/DY:ﬁnaz

Bai 14/104: Cho PLNN X ¢6 ham mit do

00 - {3x2 khi_ x [0,1]
0 khi x [0,1]

Xét Y =2X . Tim:
a) P(05<Y<1)5)
b) P(Y >1).

a) Tinh P05 <Y< 1)5):

P(o,5<Y<1,5)—P(0,5<2\/§<1’5)—P[(%5) <X<(%) J

0,5625

=0,5625° —0,0625° =(0,1777
0625

b) Tinh P(Y > 1):

1
P(Y>1)=P(2VX >1)=P(X >0.25)= [3x?dx=x*| =1-0,25°=[0,9844

0,25

Bai_15/104: Mot doan thing AB dai 10cm bi giy ngiu nhién ¢ moi diém P. Hai
doan AP va PB dugc sit dung dé lam hai canh cia m¢t hinh chir nhat. Tim ky
vong va d¢ 1éch tiéu chuan cia dién tich hinh chir nhat.

Al B

P
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Goi X 1a 6 dai doan AP. X 1a DLNN lién tuc ¢6 phin bd déu trén doan [0, 10].
Ham mat do cua X la:

1 )

— khi x €[0,10
f(x) =410 <[0.10]

0 khi x ¢[0,10]

Goi Y la dién tich hinh chir nhat duoc tao nén tir hai doan AP va PB thi Y 1a ham
cua X:

Y = X(10 - X)

+ Kv vong cua dién tich HCN:

EY = fg(X)f(X) dx (trong d6 g(x) 1aham cua Y theo X)

_ i(5oo- 1000)
10 3

10

10 10 3
= J.ix(lo—x)dx :if(lox—xz)dx _ Ll X
)10 107 10 3 ).

_50_
3

+ Do léch tiéu chuin cua dién tich HCN:

16,67 (cm?)

10

+00 1 110
EY? = |g?()f(X) dx = | — x*(10—x)? dx = — | (100x? — 20x> + x*)dx
ng(m {10 (10-x) 10£< )

10

~ 1000 (@ 50 @j _ 1000

3 5 3

3 5 10
_ 1 [100x eyt X
10 3 5

2
DY =EY2 - (EY)?= @ _(5_??) 500

10+/5
=0, =+/DY = 580 = f (cm?)

Bai_16/105: M§t nguoi hang ngay di bj tir nha dén noi 1am viéc véi quing dwong

600m véi van toc déu v (m/giay). Biét rang thoi gian di by cua nguwdi dé 1a mot
PLNN phén b déu trong khoang tir 6 phiit dén 10 phut:
a) Tim ky vong va d9 1éch tiéu chuén cia van toc v

b) Tim median ciia vin toc v.

Goi X 1a thoi gian di b (phut) cua ngudi d6 téi noi lam viéc. Ham mat do cua X:

— khi x €[6,10

f(x) =14 [6,10]

0 khi x ¢[6,10]
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Goi Y 1a van tc déu (m/s) trén quing dudng tir nha t&i noi 1am viée, ta co:
_ 600 10
60X X
a) Ky vong va dé l1éch tiéu chuan cia Y-

+ Kv vong cua Y:

EY = j g(x) f(x) dx (v6i g(x) 1a ham cta Y theo X)
£110 dx 5, . 5,10
j j . [ = 5N =[L277] (mis)

6

+ Do 1éch tiéu chuin cta Y:

1(10 9 dx 1\ 1 1) 5
X)f(X) dx = dx=25—==25|-=| =25|=-—|==
Jg()() J4(><j !xz ( xje (6 10) 3
DY =EY?-(EY)*= §—(§In£j =0,03577
3 (2 6

=0, =+/DY = (01891 (m/s)

Bai 17/105: Trong lwong cia mit con bo la mft PLNN phén b6 chuin véi ky
vong la 250kg va do 1€ch tiéu chuan 40kg. Tim xac suat dé mgt con bo c6 trong
lwgng:

a) Nang hon 300kg;

b) Nhe hon 175kg;

¢) Trong khoang 260kg dén 270kg.

Theo gia thiét: X ~ N(250; 40?)

a) Xdc sudt dé con bo ning hon 300 kg:

P(X >300) =1— P(X <300) =1— p(X—ZSO 3 3oo_z5oj

40

la dai lugng c6 phan bd chuan téc.

50 X—-250
=1-P|Z<— i L=
)

=1-P(Z<1,25)=1-®(1,25) =1-0,8944 = |0,1056
b) Xdc sudt dé con bo nhe hon 175 kg:

X =250 - 175-250 175 250 ( 1875)
40 40 40

=1-®(1,875)=1-0,9697 =|0,0303

P(X <175) = P(

Hoang Van Trong —0974.971.149
58



Cdp nhdt 22/01/2016
¢) Xdc sudt dé con bo nam trong khodng 260 dén 270 kg:
260—-250 < X —-250 < 270-250
40 40 40

P(260 < X < 270) = P(

_ Q(%O%O) . @(%OZSOJ — ®(05)- ®(0,25)=0,6915 - 0,5987

=10,0928

Bai 18/105: Thoi gian tir nha di dén trudng cia sinh vién Binh 12 mdt PLNN X ¢6
phin b6 chuin. Biét rang 65% s6 ngay Binh dén truong mat hon 20 phit con 8%
) ngay mét hon 30 phiit.

a) Tim thoi gian trung binh va d 1éch tiéu chuin cia thoi gian dén truong.

b) Néu Binh xuit phat tir nha truéc gio vao hgc 25 phut thi xac suat dé Binh
mudn hoc la bao nhiéu.

¢) Binh cin phai xuit phat truéc gio vao hoc bao nhiéu phut dé kha ning bi
mudn hoc la bé hon 0,02.

Theo gié thiét:
X ~N(y, 6%
P(X > 20) = 0,65;
P(X >30)=0,08

a) Tim thoi gian trung binh va d¢ léch tiéu chudn cia thoi gian dén trieong:

Ta co:

X—u< 20—

+P(X >20)=0,65< P(X<20)=0,35< P(
(¢ (0)

o (D(zo—u] ~0,35

@)

jz 0,35

Tra bang phan bd chuan tic (bang phu luc P.4.3, trang 188) ta c:
®(0,385) = 0,65 = ®(-0,385)=0,35
20—p

N -=-0,385 (1)
(o)

+P(X >30) = 0,08 < P(X < 30) = 0,92 < P(X_“ < 30‘“}:0,92

(¢) (e)
o @(30_“) —0,92

o

Tra bang phan bd chuén ta c6: ®(1,406)= 0,92
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3070 1406 (2
(9
Tir (1) va (2) taco hé hai phuong trinh bac nhat 2 an:
20—p _
o 038 i03850=-20 [fu=2215
30— “1on-14066=-30 ~ |]c=558
U1 1406 R oo = o=
(¢}

Vay, thoi gian trung binh 13 22,15 phat va d6 1éch tiéu chuan 1a 5,58 phut.
b) Xdc sudt muén hoc néu Binh xudt phdt triede gio vao hoc 25 phiit:
Binh bi mudn hoc khi di 1au hon 25 phuat. Xac sudt mudn hoc 1a:

X-22,15 < 25-22,15
5,58 5,58

P(X > 25) =1—P(X < 25) =1—P(

_1- 222215 1 g(051)=1-0,695= [0.305
5,58
C) Xudt phat truée gio vao hoc bao nhiéu phiit dé xdc sudt mudn hoc bé hon 0,02:
Gia st Binh xuét phét trudc gio vao hoc t phut. Xéac suat bi mudn hoc la:
X-2215 t-22,15 t—22,15
< =1-®| —
5,58 5,58 5,58

P(X >t)=1—P(X<t)=1—P(

N—

X4c suét trén nhé hon 0,02 nén ta co:

1-o 1222155 g0 1222190, 008
5,58 5,58

Tra bang phan bd chuan ta thiy: @(2,055): 0,98 . Do do:

t—22,15
5,58

> 2,055 < t-22,15>11,4669 < |t > 33,62

Vay, dé kha ning bi mudn hoc bé hon 0,02 thi Binh phai xudt phat trudc gio vao
hoc nhiéu hon 33,62 phat.

Bai 19/105: Chiéu dai ciia mdt loai ciy 13 mot PLNN c6 phan bo chuin. Trong
modt miu gdm 640 ciy cé 25 cAy thiap hon 18m va 110 ciy cao hon 24m.
a) Tim ky vong va d§ 1éch tiéu chuén ciia chiéu cao ciia cay,

b) Uéc lugng s cdy cé6 do cao trong khoang tir 16m dén 20m trong miu néi

trén.

Goi X 1a chiéu cao cay: X ~ N(n, o7)
Ta co: P(X < 18) = 25/640 = 0,0391; P(X > 24) = 110/640 = 0,1719
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a) Tim ky vong va dé léch tiéu chudn cia chiéu cao Cay:
X - 18-
p_18-p
c c

18—
o

j =0,0391 < d)( j =0,0391

+P(X <18) = 0,0391 < P(

Tra bang phan bd chuén ta thiy: d(1,761)=0,9609 = d(—1,761)=0,0391

e R
(@)

X—u<24—u
o o

+P(X>24)=0,1719 < P(X < 24) =0,8281 < P[ j =0,8281

24— ,
= CD( uj = 0,8281. Tra bang ta thay: CD(0,947) =0,8281

(@)
2470 0047 ()
(o)
Tir (1) va (2) taco hé hai phuong trinh bac nhat 2 an:
18—pn

5 Ll i17610=-18 [(p=219
= =
—u—-09476=-24 c=2,216

2871 _ 0947
(¢

Vay, ky vong ctia chiéu cao cdy 1a 21,9 m va do léch tiéu chuan cia chiéu cao
cay la2,216 m.
b) Udc lwong s6 cdy cé dé cao trong khoang tir 16m dén 20m trong mdu trén:
Ty 18 cy c6 chiéu cao tir 16m dén 20m:
16-21,9 < X-219 - 20-219
2,216 2,216 2,216

P(16 < X< 20) = P(

=® (M) ~ @ (wj =®(-0,857)-® (- 2,662)

2,216 2,216
=1-®(0,857)-1+ D (2,662)= D (2,662)— D (0,857)=0,9961—0,8042
=0,1919

= S céay udc luong: 640.0,1919 = 122,8. Vay sb cay udc lugng 13 123 cay.
Bai_20/105: Cho X 1a PLNN ¢6 phan b6 mii v6i tham s6 A = 2. Tim ky vong va d¢
1éch tiéu chuén cia e™
Theo bai ra ta c6 ham mat do cua X:
28 khi x >0
f(x) = _
0 khi x<0
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+Kyvwvong cuaY=¢e X

EY = jg(x) f(X) dx (v6i g(x) 1a ham ctia Y theo X)
S

+00 +00 ) ) +oo_x __l "
Yzzigz(x)f(x)dh!ze g Zxdx:2£e4dx_ 2(e“)

__[Ze XX dx = Zje3xdx———e

+ Do 1éch tiéu chuin cua Y:

+00

0

— 6, =+DY = [0,2357

Bai 21/105: Cho X 12 PLNN c¢6é phan b mii véi tham sé A =1 va Y = 2X2 Tinh:
a) P(2<Y<18)
b) P(Y < 4)

Theo bai ra ta c6 ham mat d6 cua X:

£(x) = g khi x>0
0 khi x <0

a) TinhP(2 <Y < 18):
P(2<Y <18)=P(2<2X*<18)=P(1< X <3)

- - -03181

b) Tinh P(Y < 4):

J2
P(Y <4)=P(2X* <4)=P(X <+/2) = [e™dx

=1- = 10,7569
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3.2. Nhan xét bai tap chwong 3

Chuong 3 lién quan dén phan b xac sudt cua dai lugng ngau nhién lién tuc. Tir
ham mat d§ xac suat tinh cac dac trung cia PLNN (ky vong, phuong sai, d§ 1éch
chuan, mode, median).

Bai toan thudng cho trude ham mat do va yéu cau tim cac dic trung. Néu khong
cho truéc ham mat do thi co thé suy ra tir thong tin dé bai cho hoac thong qua mot dai
lugng ngau nhién lién tuc khéc.

Mot s6 dang bai tap chinh ctia chuong 3:

+ Dang bai vé phan bd chuin (dang quan trong nhat ctia chuong niy, dic biét
phan bo chuan con dugc st dung rat nhiéu trong phan Thong ké): yéu cau st dung
thanh thao cach tra bang phan bo chuan tac (bang Phu luc P.4.3, trang 188), tim xac
suat d¢ BPLNN X roi vao mot khoang nao do, ...

+ Dang bai vé phan bd mi.

+ Dang bai vé phan b déu: dang nay don gian nén thuong khong ra trong dé thi.

+ Dang bai Ve phan bd khac: cho ham mét d6 ¢ chira tham sd c. Yéu cau tim c,
mod, median, tinh xac suat d€ DPLNN roi vao mét khoang nao do.

+ Dang bai vé ham cua PLNN: cho ham mat do ctia DLNN lién tuc X, tim ky
vong va phuong sai cia DLNN lién tuc Y = g(X). Khong nén tim ham mat d¢ cua Y
dé suy ra cac dac trung ma tinh tryc ti€p bang dinh ly:

e KV vong:
EY = j g(x) f(x) dx (v6i f(x) 12 him mat do cta X)

e Phuong sai:

DY = ng (X)f(x) dx — (EY)?
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PHAN II: THONG KE

CHUONG 4: BAI TOAN UOC LUQNG THAM SO

A.LY THUYET
4.1. Mot s6 kién thirc chudn bj thém cho phin théng ké

Bén chit ctia cac cong thirc trong phan thong ké nhu: udc luong tham sb, kiém
dinh gia thiét, tvong quan va hoi quy,... déu dua trén co s¢ cua ly thuySt xac suat.
Thong ké 1a diéu tra mot mau dai dién cho toan bo tong thé nén két luan dugc rit ra co
thé dung, co thé sai voi mot x4c suit nao d6. Trong muc 4.1 ndy s& gidi thiéu thém vé
dinh 1y gid1 han trung tdm va mot s6 phan bo cua dai lugng ngau nhién lién tuc dugc
st dung nhi€u trong phan thong ke.

a) Pinh Iy gidi han trung tam":

Cho X;, Xy, ..., X, la ddy cac dai luong ngiu nhién doc 1ap co cung phan bd
(khong nhat thiét phai cing phan bd chuén, chi cin cung ky vong p V& phuong sai ¢°)
thi dai luong ngdu nhién X s& hoi tu t&i phan bd chuan v6i ky vong p va phuong sai
o/n khi n — +oo,

2
Vi c o X +X, +.+X
X~ N(M, Fj khi n — +o0 trong d6: X =— 2n :

Nguoi ta thuong lay n > 30 thi X ¢é phan b6 chuan v6i cac tham sb nhu trén.
b) Phén b6 Student’:
DLNN X duoc goi la c6 phan bd Student néu ham mat do cua X co dang:

J%G(E(ij)(“xkj

2

f(x, k) =

—o0o< X<+

Trong d6:) k: sb bac tu do cua phan bd Student

G(t) 1a ham Gamma: G() = IXt_le‘de
0

= Ung voi mdi bac ty do k, ta c6 mdt ham mat d6 f(x, k) twong tmg:

+k=1=1(x, k) =0,3183 (1+x?)™*

2 -3/2
1+ k=2 = f(x, k) = 0,36754 (1+ X?]

Ngoal dinh 1y nay con c6 mjt sb dinh Iy gi6i han khac c6 nghia thuc tién: xAp xi phan bd phan bd nhi thic
bang phén bd Poisson, xip xi phan bd nhi thirc bang phén bd chuan (xem gido trinh G; trang 165 va 168)
2 Xem thém ham mét do cho biét, luu ¥ tinh chit ctia cac phan bd nay.
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X2

2

+ Kk —> 0= f(x, k)= (phan bd Student tién toi phan bd chuan tic)

1
——€
\N2n

* Tinh chat:
Cho X;, Xy, ..., X, la ddy cac dai luong ngiu nhién doc 13p co cung phan bd
chuén N(y, o°) thi dai lugng ngiu nhién:

X—p

T= 3 ¢ phan bd Student véi (n — 1) bac tu do.
Jn
Trong do: X = i

n

a n (XI _2)2 \ s 1 en s ) X
S= - 12 n 1a phuong sai hi¢u chinh cua mau

Tir tinh chit ndy, suy ra bai toan wdc luong va kiém dinh gia thiét trong truong
hop biét phan bd chuan nhung chua biét phuong sai 1y thuyét.

¢) Phdan b6 Khi binh phuwong:
PLNN X dugc goi la c6 phan bd Khi binh phuong néu ham mét d6 ciia X ¢ dang:
k
2

2 2xk =
fix k) =2_-X € °

_1e

o(3)
2

0<x<+w

Trong d6: ) k: s6 bac tu do cua phan bd Khi binh phuong
G(t) Ia ham Gamma: G(t) = [ x"edx
0

* Tinh chat:

+ Cho X;, Xy, ..., X, 1a diy cac dai luong ngau nhién doc 1ap c6 cung phan bd
chuan tic N(0, 1) thi dai luong ngiu nhién:

n
Q= ZX.Z ¢6 phan bd Khi binh phuong v6i n bac ty do: Q ~ % (n)
i=1

+ Néu cac PLNN X;, X,, ..., X, doc 14p va co cing phan bd chuidn N(p, o°) thi

D, (X, —X)? o .
DLNN Q= ZT c6 phan bd Khi binh phuong véi (n— 1) bac tu do.

i=1 ZXI

n

(voi X = )
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d) Phén bé Fisher:

DLNN X duoc goi la c6 phan bd Fisher néu ham mat do cua X ¢ dang:

f(x, m, n) = ;(mj i x2_1(1+ mxj i
m_n){n n
Bl —; —
%3)
0<x<+w

Trong d6: ) m, n: bac tu do ctia phan bd Fisher
1

B(m, n) la ham Beta: B(M,n) = [ X™*(1-x)*dx
0

* Tinh chdt:

+ Cho Xl,’ ey Xmo Y1, ..., Y, 1a ddy cac dai lugng ngiu nhién doc 1ap co cung
phan bd chuan tac N(0, 1) thi dai lugng ngau nhién:

1 m
il W&
F:—m% |

13,
njzllYj

+ Néu cac DLNN Xj, ..., X, doc lap va c6 cung phan bd chudn N(p, o,°); cac
PLNN Yy, ..., Y, doc lap va c6 cing phan bd chuin N(,, o,°) thi:

a2
&/’
Azl 2 ¢ phan bd Fisher voi (m —1); (n— 1) bac tu do.

c6 phan bo Fisher v&i m; n bac tu do.

Fo>

Trong do: §=izxi; VleYj
m <5 n“

(X X)2 L 7
Z la phuong sai hi€u chinh ctia X.
T m-1 )

2. n < (Y.—V)Z
§; = - 12 " la phuong sai hi¢u chinh cia Y.
~14

4.2. Miu ngiu nhién va cac diic trung ciia miu
a) Mau ngdu nhién:
Tong thé ciia doi tiwong nghién ciru theo mot dau hiéu ndo dé trong mot pham vi
nhat dinh la tdp hop tat cd cdic phan t nam trong pham vi dé va mang dau hiéu

nghién ciru. Vi du: khi nghién ctru chiéu cao cdy trong khu rimg A thi t6ng thé 1a tat ca
cac cay trong khu rung A dé.

Madu la mot so phan twr cua tong thé duoc chon ra. Vi du: khi nghién ctru chiéu

cao cdy trong khu rimg A thi mdu 1a nhimg cdy trong 6 tiéu chuan dugc chon ra.
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+ Sb luong cac phan tir ctia mau nho hon sé luong cac phan tir cua tong thé.

+ Mau 1a thong tin khong d?ly du vé dai luong ngau nhién nén céc két luan dugc
rdt ra tir viéc nghién ctiru mau c6 thé ding hodc sai voi mot xac sudt nao do.

+ Tién hanh n quan sat doc 1ap vé PLNN X ta duoc tap gia trl (Xq, X, wos Xp)- S6
n duoc goi 1 ¢& mau (hay kich thuéc miu). C6 thé coi mau ngiu nhién c¢& n 1a n
DLNN doc lap cing phan b voi X v (X1, Xg, ..., Xn) 1a gid tri cu thé ma cac PLNN
(X1, Xy, .., X,) nhan. Viéc coi nhu: thé dé c6 thé ap dung céc dinh 1y gidi han (nhu: dinh
1y gidi han trung tdm) trong mot sé bai toan wdc lugng hoic kiém dinh gia thiét.

+ Mau s6 liéu duogc biéu dién dudi dang diém hodc dang khoang.
b) Cac ddc trung ciia mau:

* Ky vong mau:

> %
X = =L

" (X ciing 12 mot dai luong nghu nhién)

2
J— G .
Khi n da 16n (n > 30) thi X ~ N(u, 7} v6i p Va o® lan luot 1a ky vong va
phuong sai Iy thuyét cta dai luong ngéu nhién X.

* Phuong sai mau:

2:anx_i2_)_<2

4.3. Udc lwong diém
+ Uéc luong diém cho ky vong EX la: X
+ Udc luong diém khong chéch cho phuong sai DX la: §°

. . m L ~
+ Ubc luong diém cho xac suat P(A) 1a: p*= " (m 1as6 lan xay ra A, n 1a cd mau)

+ Uéc luong diém cho Median:

e Néu mau so liéu cho ¢ dang diém thi sap x€p so liéu theo chiéu tang dan va
udc lugng diém cho median 1a:

= Néun l¢: Med* =

n+l

2

, y 1
= Néun chin: Med*= E[Xn * XMJ
2 2
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e Néu mau so liéu cho ¢ dang khoang: gia st s6 li¢u thir /2 nam & khoang
(X, Xk+1) va trong khoang nay c6 my quan sat, udc luong diém cho median
\1
la™:

* Xk+1 <
Med* = x, + —<=——
I“k i=1

4.4. Uéc lwgng khoing

Khoang (f1(Xy, X, ..., Xp); F2(Xq, Xo, ..., X)) dugc goi 1a khoang udc lugng cho
tham s6 a voi d6 tin cay 1 — a néu a phu thudc vao khoang trén voi xac suit 1 — o
(trong d6 o la muc y nghia, biéu thi kha ning x4y ra sai sot cua két luan khi udc
luong).

P(f,<a<f,)=1-a
+ Xac sudt dé anam ngoai khoang (f;, f,) bang o

+ Khoang (fy, f,) goi 1a khoang tin cay.

+ Gia tri L goi 14 sai s6 (hay do chinh x4c) cia udc lugng.

a) Udc luong khodang cho ky vong, mircy nghia a:
* Truong hop da biét phuong sai 1y thuyét (DX = o), X chudn hodc n > 30:

Xou2) xed(@)o
EXE(X—U(Ejﬁ, X+U(2j\/ﬁj
+ Trong d6: u(a/2) = @ (1 — af2)

, o) o
+ Sai sO cua u6c lugng: €=U| — [—F=
Ong (2) /—n

* Triong hop chuwa biét phwong sai 1y thuyét, X phdi cé phdn bé chudn:

EX e R—tnliﬁjL; >‘<+tnl(EjL
2)\n-1 2)\n-1

. A o S
+ Sai so0 cua udc lugng: € = t“(ijﬁ

* Truong hop chwa biét phwong sai Iy thuyét, chwa biét X chudn nhung n >30:

EX e )_(—u(EJL; >_(+u(gjL
2)+n-1 2)rn-1

S
n-1

. a
+ Sai sO cua udc luong: €= U(E]

! Cong thirc udc lugng diém cho median thuc chatla cong thic ndi suy tuyén tinh.
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b) Uéc luong khodng cho phwong sai ciia X cé phdn bé chudn, mirc y nghia a:

2 2
DX . ns : . ns
Ana(@/2)  xa(1—a/2)

S oh oin who -s—l ns? . ns’
ai s0 cua udc lugng: AT I ()

¢) Ubc leong khodng cho ty 1é (hay xdc sudt) véi n 16n, p khéng qud gan 0 hodc I ;
murc y nghia o

m
bat: p*= s Khoang udc luong cho ty 1€ 1a:

pe(p*u(g) w; p*+u(gj Mj
2 n 2 n

. *(1—p*
+ Sai s6 cua udc lugng: 8:u(%j w

4.5.S6 quan sat cin thiét dé co6 sai so (hodc dd tin cdy) cho truéc

Trong moi lién h¢ gitia sai s0, dJ tin cay va cd mau; yéu cau tim mot thong so
khi biet hai thong s6 con lai.

Vi dy: Tim n dé sai s6 uéc luong khoang cho ky vong nhé hon 0,2 (truong hop X
¢ phan bd chudn, di biét phuong sai 1y thuyét), mic y nghia o

+ Sai sb wdc lugng khoang cho ky vong 1a:

. U(Eji
2)\n
+ Sai s6 nho hon 0,2 nén:

a) o u(a/2) ?
U(EJﬁ<O,2@n>( 0’2 Gj
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B. BAI TAP
4.1. Bai tap trong gido trinh 2 (G,)
(Xdc sudt thong ké, Pao Hitu Ho)

Bai_1/156: Piéu tra doanh sé hang thang ciia 100 hd kinh doanh mét nganh nao
do ta thu dugce so li¢u sau:

Doanh 6 X'\ 151 | 192 | 104 | 105 | 107 | 108 | 100 | 11 | 11.3 | 114
(triéu dong)
S6 hd 2 3 8 13 | 25 20 12 10 6 1

a) Chi ra Median miu.
b) Véi @ tin ciy 95%, c6 thé néi doanh sé trung binh/thing ciia cac hd nim
trong khodang nao? Gia thiet X tuan theo luat chuan.
¢) Uéc lwong ty 18 % cac hd c6 doanh sd/thang > 11 triéu. V6i do tin cly
99% ty 1€ nay thap nhat 1a bao nhiéu?
a) Chi ra Median mau:

C& méu chén (n = 100) va dugc cho dudi dang diém nén median mau la:
1
= E(Xso + X51)

Ta thdy, phan tir thir 50 va 51 ciia mau déu co gia tri bang 10,7. Do d6:

Med*:i(xn +X,
2\ 2

—+1
2

Med* = %(10,7 +10,7) = (10,7

b) Uéc lwong khodng cho EX, mirc y nghia a = 0,05 va X tudn theo ludt chudn:

Dang bai udc luong khoang cho ky vong, truong hop chua biét phuong sai 1y
thuyet, X c6 phan bo chuan. Khoang udc luong nhu sau:

EX e X—tn_l(E)L; >‘<+tn_1(EjL
2)+n-1 2)\n-1

Tir mau sd lidu rit gon ta co:
— 1 1 (10,1.2+10,2.3+10,4.8+10,5.13+10,7.25+
x:—zximi = — :10,74
n 100{ +10,8.20+10,9.12+11.10+11,3.6+11,4.1

52 :EZX;“mi—)—(2
n

1 (10,1°.2+10,2°.3+10,4%.8+10,5°.13+10,7°.25+
100{ +10,8%.20+10,9%.12+11%.10+11,3%.6+11,4%.1

=0,0678
Do d6: s =+/0,0678 =0,2604

]—10,742
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= Udc lugng khoang cho ky vong:

0,2604 0,2604
EX €[10,74-14(0,025)— ; 10,74+1,(0,025)—
[1074-1,(0025) 27 0(0025)°720¢
0,2604 0,2604
EX e|10,74-1984.———; 10,74+1,984.
( J99 J99 j

EX €(10,69; 10,79)

Viy v6i do tin cdy 95%, c6 thé noi doanh sé trung binh/thang cia cac hd nam
trong khoang (10,69; 10,79) tri¢u dong.

¢) Uéc luong khodang cho ty 1é hé ¢6 doanh sé/thang >11 triéu, mirc ¥ nghia 0,01

~ 10+6+1
[y 16 mau: p*=——=0,17
y 1€ mau: P 100

= Khoang udc luong cho ty 1€:

R p*(1-p*) ( j\/w
—u — +U P Ar)
PElP (Z)ﬁ p* 2 n
pe| 047-u(000), [ 8, 017+ u(0,005) [P
100
pe|017-258 017083 017+2,58 0170((’)83J

p (0,073, 0,2669)

Vay voi d§ tin cdy 99%, ty 18 ho c6 doanh sO/thang > 11 triéu dong nam trong
khoang (0,0731;0,2669) va ty 1& nay thap nhét 1a 7,31%.

Bai 2/157: Piéu tra 365 diém trong liia ciia mdt huyén ta dwoe cac so liéu sau:

NamgsuatX |\ .o | 30 | 33 | 34 | 35 | 36 | 37 | 39 | 40
(ta/ha)

So diem
trong lia

6 13 38 74 106 85 30 10 3

a) Chi ra Median miu, gi tri trung binh miu?
' b) Vé6i df tin cay 95% ning suztit laa trung binh cida huyén Ehf'lp nhit va cao
nhat 1a bao nhiéu? (gia thiet nang suat lua 1a bién ngau nhién chuan).
] ¢) Ty 18 % s6 diém trong lia cé ning suit cao hon 35 ta/ha? Ty 1é nay thap
nhat 1a bao nhiéu véi do tin cay 99%.
a) Chi ra Median mdu va trung binh mdu:

C& mau 1é (n = 365) va duoc cho dudi dang diém nén median mau 1a:
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Med* = X o= Xigs =
2

Gia tri trung binh mau:

1 (25.64+30.13+33.38+34.74+35.106 +
= 134,79

>_(=£inmi
n 365 +36.85+37.30+39.10+40.3

b) Ning sudt lia trung binh ciia huyén thdp nhdt va cao nhat véi do tin cdy 95%:

Dang bai toan udc lugng khoang cho gia tri trung binh, trudng hop biét phan bd
chuan nhung chua biét phuong sai 1y thuyét. Khoang udc lugng 1a:

EX e R—tn_l(ﬂjL; >‘<+tn_1£EjL
2)Jn-1 2)n-1

Tir mau so li¢u rtt gon ta co:

X =34,79  (theociu a)

52 :EZXEmi—)_(2
n

1 (25°.6+30%13+33%.38+34%74+35%106 +
365\ +36°.85+37°.30+39°.10+40°.3

Do d6: s =+/4,6312 = 2152

= Uéc lugng khoang cho ky vong:

J —34,79% = 4,6312

2,152 2,152

EX €| 34,79—-1,,(0,025 ; 34,79+1,,(0,025)—

(3479-1,,(0029) %% w(0025) 222
2,152 2,152
EXe|34,79-1967.—,; 34,79+1967.—
( J364 «/364}

EX <(34,57; 35,01)

Vay voi do tin cdy 95%, ning suat lGa trung binh ctia huyén thip nhat 1a 34,57
ta’ha va cao nhat 1a 35,01 ta/ha
¢) Ty 1é % s6 diém trong hia c6 ndng sudt cao hon 35 ta/ha? Ty 1é ndy thdp nhat la
bao nhiéu voi do tin cay 99%:
Dang bai toan wéc luong diém cho ty 1& va ude lugng khoang cho ty 18.
+ Ubc lwong diém cho ty 1é % sé diém trong lia ¢6 ndng sudt cao hon 35 ta/ha:
85+30+10+3 128

p* = = =22 ~0,3507 = 35,07 (%)
365 365

+ Khoadng wéc lwong cho ty 1é s6 diém trong lia ¢é ndang sudt cao hon 35 ta/ha:
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* _n* * _ x
pe p*—u(g) M; p*+u(gj M
2 n 2 n
o <| 03507-u(0,005), (228237 0,357+ u(0,005), 122237
365 3657
pe| 03507258, 023 0,3507+ 2,58, Fooes”
365 365

p €(0,2863; 0,4151)

Vay voi d6 tin cay 99%, ty 1¢ trén thip nhat 13 28,63%.
Bai_3/157: C6 mdt khu rimg cé dién tich rat 16n. Cin cir vao két qua diéu tra
ngau nhién trén 31 6, moi 0 c6 dién tich trén 0,1 ha dwoc gia tri trung binh mau
(thé tich go trung binh trén m01 0) va sai_ s0 tiéu chuan trén mdi 61a X =10,2m’,
s =1, 45m Hiy wéc lwong s6 quan sat can thiét dé sai sé6 wée lwong khong vt
qué 0,4m° véi dd tin cly 95%?

Néu mudn sai s6 khong vuot qua 0,5 thi cin diéu tra bo sung hay khong?

Néu mudn sai sé6 khong vuot qua 0,5 va sé quan sat khong vuot qua c& miu
da diéu tra thi dj tin ciy cua wéc lwgng 1a bao nhiéu?

Hiy chi ra wéc lwong khoang d6. Gia thiét X tuin theo luit chuén.

* Ubce lwong sé quan sdt can thiét dé sai sé khéng vuot qud 0,4m*; dé tin cdy 95%:

Sai s& cua wdc lugng trong truong hop biét phan bd chuan, chwa biét phuong sai
1y thuyét la:

a) s
° t“(ij n-1

Sai s6 khong vuot qua 0,4 nén:

t, (j — <04 Jn-1> “-B(’Z/z)

2
/2 t,, (0,025
onz (M j +le (%1,45} +1 &

0,4 :
"Vay dé sai s6 khong vuot qua 0.4m” thi s6 quan sat téi thiéu bing 54 6.
* Néu muén sai sé khéng vieot qua 0,5 thi can diéu tra bé sung hay khéng:

2
, t (0,025
Sai s0 khong wvuot qué 0,5 hay: N = (%1,4% tle

Do d6, can diéu tra bo sung thém 5 6 nira.

! Giai batphuong trinh bang cach thir cac gia tri n tuong Gmg. C6 thé ldy gan ding t30(0,025) va tinh ra n = 56.
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* Tim dé tin cdy néu sai sé khéng vuot qud 0,5 va so quan sdt khéng vieot qud cé
mau (n = 31) da diéu tra:

Ta co:

0,5v/n—-1 0,5+/30

o
<05t 2 — — =t /2) <
( j = 50 (0/2) S 50 (0/2) 145

&ty (0/2) <18887 < /2 > 0,0344 <>[1— 0 < 0,9312

Vay, do tincdy < 93,12%
* Chi ra uoc luong khoang cho gid tri trung binh, do tin cay 95%:

Udc luong khoang cho gia tri trung binh, truong hop biét phan bd chuin nhung
chua biét phuong sai 1y thuyét:

EX e X—tnl(ﬁjL; >‘<+tnl(E)L
2)\n-1 2)\n-1

S — S
. X+1,,10,025
S Xety(0025) n_J

1,45 145}

EX e| X—1,,(0,025)

EX €|10,2-2,042. ; 10,2+ 2,042.
V30 V30

EX (9,66; 10,74)

Vay voi do tin cdy 95%, thé tich gd trung binh trén mdi 6 nam trong khoang
(9,66; 10,74)

Bai_4/157: Véi d) tin ciy 95% hay wéc lwong mirc xing tiéu hao trung binh cho
mot loai 6t6 chay tir A dén B, néu chay thir 30 lan trén doan dwong nay ngudi ta
ghi nhin dwgc lwgng xing tiéu hao nhu sau:

Lu’«.r?"gt )xang (96-98] | (98-10] |(10-10,2] | (10,2-10,4] | (10,4-10,6]
So lap 3 5 10 8 4
twong wrng

Biét rang lwong xiing hao phi 1a dai ligng ngiu nhién chuan.

Dang bai toan udc lugng khoang cho gia tri trung binh, truong hop biét phan bd
chuan nhung chua biét phuong sai ly thuyét.

Khoang udc lugng:

EX e X—tn_l(gjL; >_<+tn_1(9J >
2)\Jn-1 2)\Jn-1

Tir mau so6 li€u ta co:

X= 3—10 (9,7.3 +9,9.5+10,1.10+10,3.8 +10,5.4) =10,1333
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s? :EZXfmi X’
n

_ 1(97%.3+9,9°5+10,1°10+
30(+10,3%.8+10,5°4

Do d6: s =+/0,0542 =0,2328

= Khoang udc lugng:

J10,13332 =0,0542

0,2328 0,2328
EX €]10,1333—1,,(0,025)— ; 10,1333+1,,(0,025)—
(101333-1,0025) 7% (0026)° 72
0,2328 0,2328
EX €[10,1333—-2,045.— ; 10,1333+2,045.—
( J29 J29 j

EX €(10,045; 10,222)

_ Vay voi do tin cdy 95%, mure xang tiéu hao trung binh cua 6t6 khi chay tir A dén
B nam trong khoang (10,045;10,222) lit.

Bai 5/158: Pé wéc lwong s ca trong ho, nguwoi ta danh bat 2000 con danh dau roi
tha xuong. Vai ngay sau, ta lai danh bat 400 con thi thay 80 con dwgc danh dau.
Véi do tin cay 95%, s0 ca trong ho c6 bao nhiéu con?

Dang bai toan wéc luong khoang cho ty 1 (hay xac sut).

N 80
Ty 16 mau: p*=——=0,2
y 1€ mau: P 400

= Khoang udc lugng cho ty 18 ca duoc danh dau:

pe[p R R

pe|02- u(oozs)\/m, 0.2+ (0025)\/m
400 400

pe|02- 196\/m 0,2+196. 020%8}

p €(0,1608; 0,2392)

= Khoang udc lugng cho tong s6 ca (N) trong ho:

2000 . 2000
0, 2392 0,1608

Viy voi d6 tin cdy 95%, tong s ca trong hd nam trong khoang (8362; 12438)

< |Ne(8362; 12438)

con.
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Bai 6/158: Mt xi nghiép dwa ra thi truong mét san pham méi. Pé xem danh gia
cia nguoi tiéu dung doi voi loai san phAm méi nay nhu thé nao, nguwoi ta phat
cho moi ngwoi mua hang dé6 mot phiéu tham do va yéu cau giri 1ai cho xi nghiép
cham nhat 1a sau 3 thang. Vi die¢u kién thoi gian nén xi nghiép khong thé héi y
kién cua tat ca khach hang trong ca nwéc, cho nén ho chi giri phiéu tham do cho
khiach hang & Ha Noi. Két qua sau 3 thang xi nghiép nhan dugc 300 phiéu thim
do, trong do6 c6 90 phieu té ra la thich loai sdn pham nay (c4 vé chirc ning va gia
cd). Hay wéc lwgng ty 1€ thuwe khach hang thich loai sdan pham nay?

Véi db tin ciy 95% ty 1é d6 cao nhat 13 bao nhiéu?

Muén nhin dwoc wéc lwong khoang cho ty 1é thue véi dd chinh xac 1a 0,03
thi cAn thim do thém bao nhiéu phiéu nira.

Vé6i miu n = 300, wéc lwong khoing c6 do chinh xac 12 0,0436 thi d tin ciy
cia ket luan vé wéc lwong khoing 1a bao nhiéu?

* Ubc lwong khodng cho ty 1é thuce khdch hang thich san pham méi dwa ra. Véi d¢
tin cay 95%, ty Ié do cao nhat la bao nhiéu:

. 90
T? 1'\ a : *:—20’3
y 1é mau: P 300

= Khoang udc luong:

be p*_“L%j p*(1-p*) p*+u(g)/p (1-p )J
n 2 n
pe|0,3-u(0, 025)‘/0 307 034 u(0,025) 0.3.0.7
300 300

0307 106 0,3.0,7]

pel0,3-1,96

p<(0,2481, 0,3519)

Vay voi do tin cdy 95%, ty 1é thuc khach hang thich san phim mdi nim trong
khoang (0,2481;0,3519) va ty 1€ nay cao nhat 1a 35,19%.

* Muon do chinh xdc ciia wée heong la 0,03 thi can tham do thém bao nhiéu phiéu:

D6 chinh xac cta udc luong 1a 0,03 hay:

u(g) /M <0,03 1,96, 0307 03
n n

S 1,96°.0,3.0,7
- 0,03

<[n>897

Vay dé do chinh xac 14 0,03 thi can tham do thém téi thiéu 597 phiéu nita.
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* Tim do tin cdy cua uoc luong khoang biét A9 chinh xdc la 0,0436:

Ta co:

u(g) /M = 0,0436 < u(ﬁj 1930.7 _ 6 0436
2 n 2 N300

<:>u(%):1,648<:>%:0,05<:>a=0,1<:> 1-0=009

Vay do tin cay cua udc luong 1a 90%.

Bai 7/158: Pé nghién ciru tudi tho ciia mot loai bong dén, nguoi ta thip thir 100
bong va c6 so li¢u sau:

Tudi the X
(gio)

S0 béng
twong rng
Tudi the X

(gi0)

So bong

twong wrng

1010 - 1030 | 1030 - 1050 | 1050 -1070 | 1070-1090 | 1090 -1110

2 3 8 13 25

1110-1130 | 1130-1150 | 1150-1170 | 1170-1190 | 1190-1210

20 12 10 6 1

Sau khi cai tién k§ thuat ngwoi ta lai thip thir 100 bong. Két qua nhw sau:

Tudi tho Y (gio) | 1150 1160 1170 1180 1190 1200
S6 béng 10 15 20 30 15 10

a) Hiy chi ra wéc lwong diém va wéc lwong khodng (a = 0,05) cho tudi tho
trung binh (EX, EY) va binh phwong d¢ léch cta tuoi tho bong den (DX, DY)
trudc va sau Khi cai tién).

b) Véi dd tin ciy 95% co6 thé néi viéc cai tién ky thuat da 1am ting tudi tho
trung binh ciia bong dén 1én it nhat bao nhiéu gio.

¢) Néu wéc lwong khoing cho EX cé d chinh xac 13 6,05 thi dé tin ciy twong
urng 1a bao nhiéu.

d) Néu mudn wée lwong khoang cho EX vo6i dd tin ciy 95%, do chinh xac 1a
5 thi cin quan sat thém bao nhiéu bong dén nira.

Giasir X va Y déu tuin theo luit chuin.

a) Chi ra cdc wéc heong diém va wée lwong khodng cho EX, EY, DX, DY:
* Doi véi dai lwong ngdu nhién X (tudi tho béng den trude khi cdi tién):
+ Udc luong diém cho EX:
X = iZX-m- _ i(lOZO.Z +1040.3+1060.8+1080.13+1100.25+ J
Ny "' 100\ +1120.20+1140.12+1160.10+1180.6+1200.1

=({11114
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+ Ubc luong diém cho DX (udc luong chéch):

1 =2

2 2

SX:——EXJm—X
nX

1 1020%.2 +1040%.3+1060%.8+1080%13+1100%.25 +
100{ +1120%20+1140%12+1160%10+1180°.6 +1200%

—111147
1

=(1402,04

+ Udc luong khoang cho EX (trudng hop biét phan bd chuin nhung chua biét
phuong sai ly thuyét):

EX e X—tn_l(g) x . >_<+tn_1(9j Ox
2)n-1 2)\n-1

EX €| 1111,4—14,(0,025) 14%29’04; 1111,4+1,,(0,025) 140294}

99
EX e|1111,4-1984 14%29’04; 11114 +1984 14(;3,04}

EX (11039; 1118,9)

+ U6c lugng khoang cho DX:

2 2
DXE nxsx . nXSX ]

Xﬁ—l(u/z) ' Xﬁ—l (1-a/2)

100.1402,04 . 100.1402,04}

DX e > X >
%90 (0,025) %90 (0,975)

DX e

<|DX €(1091,76; 191118)

128,42 73,36

100.1402,04 100.1402,04}

* P6i véi dai lwong ngdu nhién Y (tudi tho bong dén sau khi cdi tién):
+ Uéc luong diém cho EY:
1 1 [1050.10 +1060.15+1070.20 +]

Y="Yym ="
ny 2ym, 100{ +1180.30+1190.15+1200.10

=({11755

+ Udc lugng diém cho DY (udc lugng chéch):

2 1 2 2
SY :n—Zyjmj—Y
Y
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1 (10502.10 +10602%15+10702%.20 +

_ 2
=100 , , , -1175,5
+1180°.30+1190°.15+1200.10

=(204,75

+ Udc luong khoang cho EY (trudng hop biét phan b chudn nhung chua biét
phuong sai ly thuyét):

EY V-tn_l(ﬁjs_v; VHH(EJS_Y
2)+n-1 2)+n-1

EY 1175,5—t99(0,025)/20:é75 ; 1175,5+14(0,025) 204’75]

99
EY e 1175,5—1,984‘/20:;5; 1175,5+1,984‘/20;é75J

EY (1172,6; 11784)

+ U6c lugng khoang cho DY:

n, s n.s?
DY c - Y YY ’ > Y-Y
Ana(@/2) o (1—a/2)

DY e

100.204,75 100.204,75}
%5(0,025) " %5,(0,975)

DY e

< |DY €(159,44; 2791)

100.204,75  100.204,75
128,42 73,36

b) Viéc cdi tién ky thudt dd lam ting tudi tho trung binh ciia bong dén lén it nhdt bao
nhiéu gio, voi do tin cdy 95%:

Dang bai u6c lugng khoang cho sy khac nhau gitta hai gia tri trung binh®:

= Khoang udc lugng:

_ 2 2 _ 2 2
Y—X—u(gj v, Sx . Y—X+u(ﬂj S, Sx
2)\n,-1 ny -1 2)\n,-1 ny -1

204,75 140204
99

204,75 N 1402,04
99

SN (1175,51111,4 u(0,025)\/

11755-1111,4 + u(o,ozs)\/

! Sinh vién ngoai khoa Toan thi bé qua dang bainay.
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<|(56,2; 72)

Vay véi do tin cdy 95%, viéc cai tién ki thuat da 1am tang tudi tho trung binh cua
béng den 1én it nhat 56,2 gio.

¢) Tim d¢ tin cdy ciia wéc lwong khoang cho EX néu dé chinh xdc la 6,05

D6 chinh xac ctia udc luong khoang cho gia tri trung binh, truong hop biét phin
bo chuan nhung chua biét phuong sai 1y thuyét:

T t“‘l(%j zx—l

P06 chinh xac 1a 6,05 nén:

tn_l(g) X 6,05 t, (Ej 140208 _ 605 1, (Ej =1,6077
2)\n-1 2 99 2

o % —0,0555 <> 0.= 0111 <> [1—a = 0,889

Vay do tin cdy la 88,9%.

d) Cin quan sat thém bao nhiéu bong dén nita néu muon wéc lwong khodng cé do tin
cay la 95% va do chinh xacla 5:

Ta co:

tn_l(“) Sx_ _ 5t (0,025) V140204 5

2 n-1 n-1
(c6 thé 14y xép xi t,(0/2)=1,(0,025) vi né khong thay déi nhiéu khi n > 100)

2
<:>1,984M 5 [1,984. 2402’04] "

Vn-1
& [n = 222

Vay, can quan sat thém 122 bong dén nita.

4.2. Nhan xét bai tap chwong 4

Chuong 4 ndi riéng ciing nhu phan thong ké néi chung, chi can 4p dung cong
thire va tinh todn cén than. Cac céu hoi cua chuong 4 thuong 16 rang va co thé xac
dinh dugc ngay dang céan ap dung. Nhitng dang can nhé ctua chuong nay:

+ Uéc lugng diém cho ky vong, phuong sai, ty 1&: thuong chi dung két qua 1am
trung gian cho bai toan udc lugng khoang.

+ Uéc lugng khoang cho ky vong: cha y phan biét 3 trudng hop
+ Udc lugng khoang cho phuong sai.
+ Uéc lugng khoang cho ty €.

+ Tim thong sO chua bi€t trong moi lién h¢ gitta ¢ mau, sai s va do tin cdy.
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CHUONG 5: BAI TOAN KIEM PINH GIA THIET'

A. LY THUYET

Kiém dinh gia thiét 12 bai toan chon 1 trong 2 quyét dinh khi thong tin khong day
du, dugc thu thdp tr mau. Trén co s& cua ly thuyét xéac suat (cac dinh ly gioi han) ta di
tim mot mién S sao cho: néu mau thudc S thi ta bac bd gia thiét H ban dau, nguoc lai
thi chap nhan H. Mién S dugc goi 1a mién bac bo (hay mién ti€u chuan). Goi o 1a mirc
y nghia cuda bai toan — thé hién kha ning xay ra sai sot khi bac bo H.
5.1. Kiém dinh gia thiét cho gia tri trung binh
C0 3 bai toan:
ol
Hip=p, | Kijp>p, v6i mic ¥ nghiia o
B <Hg

a) Truong hop da biét phwong sai Iy thuyét (DX = o°), X chudn hodc n > 30:
Ba mién bac bo twong tmg*:

\x

S, = ‘\/ﬁ > u(a/2)

s, :{@mu@}
(¢)

s, :{&m_u@}

b) Truong hop chia biét phwong sai Iy thuyét, X cé phdn bo chudn:

Ba mién bac bo tuong tmg;

‘X ‘x/—>tn1(a/2)

S, =
S, = {ﬂ\/n “1> tn_l(oc)}
S

S, = {%\/n “1< —tn_l(oc)}

(voi s 1a phuong sai mau)

! Chuong 5 rat quan trong va khong thé khong co trong cac dé thi cudiky!
2 Mién bac bo xay ra tuong (mg véi bat dang thirc trong ddu {...} xay ra.
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¢) Truong hop chua biét phuwong sai Iy thuyét, chwea biét X chudn nhung n >30:
Ba mién bac bo tuong mg:

X
S = @\/n —1>u(0/2)
S, = {%\/n 1> u(a)}

S, = {%«/n 1< —u((x)}

5.2. Kiém dinh gia thiét cho phwong sai
Co6 3 bai toan:

2
0

. 2 2 . 2 2
H:c" =0y | K:|o" >0

2
G°#0
vo1 muc y nghia o
2 2

c° <0

Tuong ung vo1 3 mién bac bo:

2 2
S, = {“ s xﬁ_l(a/z)} U {ﬁ <72, (1- a/2>}
c c,

2
0

ns?
S, = {_2 2 Xﬁ—l(a)}
Gy

ns?
Sy = {_2 < Xﬁl(l_a)}

Gy
5.3. Kiém dinh gia thiét cho ty 1¢ (hay xdc suit)
Ca 3 bai toan:
P # Po
H:p=p, | K: P> Do
P <Po

vo1 muc y nghia o

Tuong Ung v&1 3 mién bac bod:

‘p*_po‘ }
S, =4—2 Pl n>u(e
{\/po(l—po) n=uR)

m x
voi P* = " 1a ty 1€ mau
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Szz{—EEEL—JHZUQ%

*_
S, = ———L2_Jn <-u(a)
VPo(1-p,)
5.4. So sanh hai gia tri trung binh
So sanh hai gia tri trung binh p; VA p, cta hai dai lwong ngau nhién X va Y
Co 3 bai toan:
Hy # Ky
Hip=p, | Kijp >p, vGi mirc ¥ nghia o
B <H,

a) Truong hop da biét hai phiong sai Iy thuyét (DX = o1%, DY = &,°), X va Y chudn
hodc ca hai ¢6 ¢& mau > 30:

Ba mién bac bo tuong tmg;

X-Y|
S = TZU(&Q)

o, Oy

n, n,
s, = 2X=Y i@ 5. =1-22Y < @
2 2 2 3 , 2 2

G—14—& 0714_&

VN Ny VN Ny

/

b) Truong hop chuwa biét hai phwong sai Iy thuyét nhung X va Y chudn va DX = DY:
Tinh:

‘ X-Y \/nlnz(n1+n2—2)

NS +1N,S5 n,+n,
Ba mién bac bo tuong tmg;
S ={1t]=t,,, ,@2)]
= 2ty @)

S
S3 = { t< _tnl+n2—2 ((1)}
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¢) Truong hop chua biét hai phuong sai 1y thuyét, chiea biét X va Y chudn nhung hai
c& mdu ny; N, >30:

Ba mién bac bo tuong ung:

XY
S, = > U (a/2)
s s
1 + 2
\/nl—l n,-1 ]
S, = X-Y > U () S, = X-Y u (o)
’ s? s ’ s? s
1 + 2 1 2
\/nl 1 n,-1 \/n1 1 n,-1

5.5. So sanh hai phuong sai
C0 3 bai toan:
o, # G,
H:o =0; | K:|o] >0, voi muc y nghia o
6l <Gl

Ta gop lai thanh mdt bai toan:

. 2 2 . 2 2 7 o ~
H:o; =0, | Kio; >0, voi muc y nghia o
Lap ty so:
A2 a2
S1 SZ

F=§—2 néu 8’ >82 hoic F=§—2 néu §2 > §?
2 1

= Mién bdc bé:
S= {F>F in, 1((1)} néu § > §2

hoic S={F>F, ;.. ,(@)f néu &> 82

5.6. So sanh hai ty 1¢ (hay hai xdc suét)
C6 3 bai toan:
P1 # P2
p.=p, | Kijp,>p, vOi mirc ¥ nghia o
Py <P,

Goi m; Va m, lan lugt 1a s6 lan xay rabién co A tmg vdi mau X va mau Y.
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Tinh:
m,_m,
U= n, n,
\/m1+m2 (1_ m1+m2jn1+n2
n,+n, n,+n, n,n,
Ba mién bac bo tuong tmg;
S, =1{lul=u(@?2)}
S, { uzu (a)}
S, ={u<-u()}

5.7. Tiéu chudn phu hop Khi binh phwong

“Tiéu chuan phu hop Khi binh phuong” ding dé kiém tra xem dai luong ngau
nhién X c6 phan b6 F(x) nao do6 hay khong.
Bai toan:
H: X ¢6 phdn bé F(x) | K: X khéng c6 phin bé F(x) (mirc y nghia o)
Chia mién gia tri quan sat duoc tir mau thanh k khoang, trong mdi khoang c6 m;
quan sé&t (m;> 5, néu khong thoa man thi tién hanh gop khoang)

* Truong hop phdn bo F(x) da biét (dd cho sdn cdc xdc sudt p;, ing véi khodng thir i)
Mién bac bo cua bai toan 1a:
1&m?
S= {—Z—'— N2y, (a)}
N5 P
* Truong hop phdn bo F(x) chwa biét va phu thudc tham dn:

Tinh cac xé&c suat p; thong qua cac tham an, trong d6 cac tham an dugc tinh xap
xi bang udc lugng diém:

+ Néu kiém tra xem X c6 phan bd nhi thirc B (k, p) hay khong thi udc lugng
X
n

diém cho tham 4n p la: P*=

+ Néu kiém tra xem X c6 phan bd Poisson () thi udc luong diém cho tham an A
At=X

+ Néu kiém tra xem X c6 phan b chuin N (p, 6°) hay khong thi u6c lugng diém
cho hai tham 4n pva o° I&;

u*=X
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+ Néu kiém tra xem X co phan bd mii voi tham sé A hay khong thi udc luong

diém cho tham 4an A la:

R
X

+ Néu kiém tra xem X c¢6 phan bd déu trén doan [a, b] hay khong thi uwoc luong
diém cho hai tham an ava b la:

a*=X-§3
=X +5+/3

Sau khi udc lwong xong cac tham an, tinh cac xac suat p; dua trén tham an.

|><|

—> Mién bac bo cua bai toan 1a:

m- , 9
= {_Z_' =N 2% (‘1)} (voi r1a $6 lugng tham an)

5.8. Kiém tra tinh ddc lap
Bai toan:
H: XvaYdoclap | K: Xva Y phu thuéc (murc y nghia o)
Mau X c6 r khoang, mau Y c6 s khoang. Goi N la s6 quan sat sao cho X thudc
khoang i va Y thudc khoang j
Tinh:
rs

n= ZZ N; (tong tat ca cac gia tri cia mau hay c& mau)
i1 L

S

N, = Znij (tong céc gia tri theo hang thu i)
)
r

n,; = Z N (tong céc gia tri theo cot thu j)
i1

- $30 ]

le oj
— Mién bac bé:
S= {XZ 2 X(zr—l).(s—l) (oc)}

5.9. So sanh nhiéu ty 1¢

“So sanh nhiéu ty 18” 1a truong hop dic biét cua “kiém tra tinh doc 1ap” khi mot
trong hai khoang bang 2 (gia st r =2).

Sap xép gia tri cia mau X thanh hai hang: bién cd A xay ra va bién c6 A khong
xay ra. Gilr nguyén cac cot ing voi cac khoang gia tri cua Y.
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Bai toan:
H:pi=p.=... =pn
K: céc ty 1€ khong nhu nhau
Murc y nghia o

LCREL PAIL IR,

jo' "oj
= Mién bac bo:

S=1{x*>x% @)

B. BAI TAP
5.1. Bai tap trong giao trinh 2 (G,)
(Xdc sudt thong ké, Pao Hiru HO)

Bai_1/197: Pé nghién ciru tudi tho ciia mdt loai bong dén, ngudi ta thip thir 100
bong va c6 so liéu sau:

Tubi the X
(gi0)
S0 bong 2 3 8 13 25
tuong wng
Tudi the X
(giv)
S0 bong 20 12 10 6 1
twong wng

1010 - 1030 | 1030 - 1050 | 1050 -1070 | 1070-1090 | 1090 -1110

1110-1130 | 1130-1150 | 1150-1170 | 1170-1190 | 1190-1210

Sau khi cai tién ky thuit ngwoi talai thip thir 100 béng. Két qua nhu sau:

Tudi tho Y (gio) 1150 1160 1170 1180 1190 1200
S6 béng 10 15 20 30 15 10

Gia sir X va Y déu tuin theo luat chuan. Hay kiém dinh gia thiét EX = EY
voi d6i thiét EX < EY, o = 0,05.

Huéng dan: Dang bai todn so sanh hai gid tri trung binh, truong hop bzetphan
bé chudn nhung chwa biét phwong sai 1y thuyét (cé thé ding truong hop ¢é mau Ién).

Bai toan:
H:EX=EY | KiEX<EY muc y nghia o = 0,05

Mién bac bo:

X-Y  [nn,(n,+n,-2
S={t£—tn+n_2(a)} voi: 1= - 2\/ N, (N, +n,—2)

, 2 2 1A N~ X \ . X P \
(trong d6 ny, Ny, Sy, S5 lan luot 1a ¢& mau va phuong sai mau cua X va Y)
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Ta co:

s 1
X=—>» Xm =——
nlz" 100

= 11114
o _ 1 (1020°.2+1040°3+1060°.8+108013+1100°25+ | .. .,
" 100{+1120%20+1140%12+1160210+118026+1200%1 ’

= 1402,04
— 1 1 (1050.10+1060.15+1070.20 +
Y==Sym=— ~11755
n, 100| +1180.30+1190.15+1200.10

o1 10502.10 +10602.15+1070220 +
> 100\ +1180%.30+1190%15+1200210

Do do:

1111,4-1175,5 J100.100(100+100—2) B

B \/100.1402,04 +100.204,75 100+100

Tra bang cua phan bd Student ta duoc:

- tn1+n2—2 (0“) = _t198 (0105) =—-1653. Suy ra: t< _tnl+n2—2 (OL)

Do d6, mién bac bo da xay ra. Ta bac bo H va chap nhan K.

Vay véi mirc ¥ nghia oo = 0,05 ta tam thodi cho rang viéc cai tién ky thuat da nang

cao tuoi tho cua bong den.

Bai_2/197: Trong lwong cic bao gao 1a dai lwong ngiu nhién chuan N(50; 0,01).
Co6 nhiéu y kién khach hang phin anh la trong luwgng bi thiéu. Mgt nhom thanh

tra da cén ngiu nhién 25 bao gao trong kho, két qua nhu sau:

1 (1020.2+1040.3+1060.8+1080.13+1100.25+
+1120.20+1140.12+1160.10+1180.6 +1200.

j—1175,52 = 204,75

-15,91

Trong lwgng

bao gao (kg) 48 -485 | 485-49 | 49-495 49,5 —50

50-50,5

S6 bao 2 5 10 6

2

Hiy xem Y kién khach hang c6 diing khong bing cich kiém tra gia thiét p =

50 va dbi thiét p <50, a = 0,05.

Huong dc?n."Dang bai todn kiém dinh gid thiét cho gid tri trung binh, truong hop

biét phdan bo chudan nhung chira biét phuong sai 1y thuyét.
Bai toan:
H:u=50 | K:p<50 voi mirc y nghia o = 0,05
Mién béc bo:

S= {% Jn-1< —tn_l(a)}
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Tir mau ngau nhién ta co:
X = lzximi = %(48,25.2+48,75.5+49,25.10+49,75.6+50,25.2)
n

= i.123],75 = 49,27
25

_ 2% (48,252.2 -+ 48,757 5+ 49,252.10+ 49,75.6 + 50,25°.2)— 49,272

=0,2696

=4/0,2696 =0,5192

Suy ra:

M1 49,27 — 50\/—_ 6,388
0,5192

Tra bang cta phan bd Student ta duogc: —t, () = —t,,(0,05) = 1,711

Do d6 mién bac bo di xay ra, ta bac bo H va chap nhan K. Vay véi mirc y nghia
o = 0,05 ta tam thoi cho rﬁng trong lugng trung binh cua céc bao gao da bi thiéu, v
kién cua khach hang 1a dung.

Bai_3/197: Trong diéu Kién chin nudi binh thwong, lwong sira trung binh ciia mjt
con bo la 14kg/ngay. Nghl ngo dleu kién chan nudi kém di 1am cho lugng sira
giam xudng, ngwdi ta diéu tra ngiu nhién 25 con va tinh dwoc lwong sira trung
binh ciia m§t con trong mot ngay 1a 12,5 va d¢ 1éch tiéu chuin s = 2,5. Véi mikc y

nghia a = 0,05 hay Kkét luan diéu nghi ngo ndi trén. Gia thiét luwgng sira bo 1a mot
dai lwgng ngiu nhién chuin.

Hudng dan: Dang bdi todn kiém dinh gid thiét cho gid tri trung binh, truong hop
biet phdan bo chuan nhung chua biét phuwong sai ly thuyet.

Bai toan:
H:n=14 | K:u<14 voi muc y nghia o = 0,05
Mién béc bo:

sz{%\r]_lg_tnl@}
Tinh:

m,/n ] :12,';3_;14\/2— — 20939
S

Tra bang ciia phan bd Student ta duwoc: —t, (o) = —t,,(0,05) = -1,711
Do d6 mién bac bo di xay ra, ta bac bo H va chap nhan K. Vay véi mirc ¥ nghia

o = 0,05 ta tam thoi cho rang lugng sita d3 giam xudng — diéu nghi ngd trén 1a dung.
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Bai_4/197: Mt may sin xuit tw dong v6i ty 1é chinh phim 98%. Sau mdt thoi
gian hoat dong, ngwoi ta nghi ngd ty 1€ trén da bi giam. Kiém tra ngau nhién 500
san pham thay c6 28 phé pham. Véi a = 0,05 hiy kiém tra xem chat lwong 1am
viéc ciia may c6 con dwge nhu truwéc hay khong?
Huéng dan: Dang bai todn kiém dinh gia thiét cho ty 1é.
Bai toan:
H:p=098 | K:p<0,98 véi murc ¥ nghia o = 0,05
Ty 1& chinh pham cta mau:
500-28
p*=———=0,944
500

Mién bac bo:

O B s
{\/po(l—po)

Tinh:
p* —pO 0,944 — 098@_ 5,75

VP (1—p,) vn= \/0,98.0,02

Tra bang ctia phan bd chuan tic ta duge: — U (o) = —u (0,05) = —1,645
Do d6 mién bac bo da xday ra, ta bac bo H va chap nhan K. Vdy, v6i mirc y nghia

o = 0,05 ta tam thoi cho rang ty 1é chinh pham di giam xudng — diéu nghi ngd 1a ding.

Bai 5/198: Pé so sanh trong lwong trung binh ciia tré so sinh ¢ thanh thi va nong
thon, nguwoi ta can thir trong lwgng cia 10 000 chau va thu dugce ket qua sau day:

vin S6 chau dwge | Trong lwong DO l¢ch ticu

g can trung binh chuan mau
Néng thén 8000 3 kg 0,3 kg
Thanh thi 2000 3,2 kg 0,2 kg

Véi mire y nghia oo = 0,05 c6 thé coi trong lwong trung binh ciia tré so sinh &
thanh thi cao hon & nong thon hay khong? (gia thiéet trong luwong tré so sinh la dai
lwgng ngau nhién chuan)

Huéng ddn: Dang bdi todn so sanh hai gid tri trung binh, truong hop chwa biét
hai phuwong sai ly thuyeét, biét phdn bo chuan.

Goi W VA 1 1an luot 1a trong lugng trung binh cua tré so sinh ¢ nong thon va
thanh thi, ing v&i dai lugng ngau nhién X va Y. Bai toan:

Hiw=p, | Kip <p, v6i mirc y nghia o = 0,05
Mién bac bo:

S= { t< _tnl+n2—2 (0’)}
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Trong do:
t = >_(_V \/nan(n1+n2_2)
\/nlslz_'_nzsg N+,
Tinh:
. 3-372 \/8000.2000(8000+ 2000-2) _ 000
1/8000.0,3% +2000.0,2 8000+ 2000 !

Tra bang cua phan bo Student ta duge: —t, ., 5 (00) = —lee (0,05) = ~1,645

Do d6 mién bac bo da xay ra, ta bac bo H va chdp nhan K. Vay, voi mirc y nghia

o = 0,05 ta tam thoi cho réng trong lugng tré so sinh ¢ thanh thi cao hon ¢ nong thon.

Bai 6/198: Thong ké s6 tai nan lao dong tai hai xi nghiép c6 céc so liéu sau:

Xi nghiép S6 cong nhin So tai nan lao dong
I 200 20
I 800 120

Véi mirc ¥ nghia o = 0,05 hiy két luin xem chit lwong cong tac bao vé an

toan lao dong tai hai xi nghiép trén c6 khac nhau khong?

Huéng ddn: Dang bai todn so sanh hai ty 1é. Xi nghiép ndo ¢ ty 1é tai nan it hon

thi chdt lwong céng tdc bdo vé an toan lao dong tot hon.

Bai toan:
H:p,=p,| K:p,#p, véi muic y nghia o = 0,05
Mién béc bo:
S={|u|>u(@?2)}
Trong do:
m,_my
n, n,

m,+m, [, m+m, )0, +n,
n,+n, n,+n, n,n,
(voi m; VA m, 1an luot 14 sd tai nan & xi nghi¢p I va xi nghiép II)
20 120

200 800
p: U= ~ 1823
Tinh: 140 (, 140 ) 1000

1000~ 1000 200.800

Tra bang ctia phan bd chuén tic ta duoc: U(a/2) =u(0,025) =1,96

u=

Do d6, mién bac bé khong xay ra. Ta chip nhan H va bac bo K.
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Vay, voi mic ¥ nghia oo = 0,05 ta tam thoi cho rang cong tac bao vé an toan tai
hai xi nghi€p 1a nhu nhau.

Bai_7/198: Trong cung mdt gidong lua trén hai thira rudong nhu nhau va bén hai
loai phan khac nhau. Pén ngay thu hoach ta c6 két qua nhu sau: thira thir nhat
1dy miu 1000 bong lua thdy s6 hat trung binh mdi bong X =70 hat va sy = 10;
thira thir hai 14y mau 500 bong thiy sé hat trung binh trén mdi bong Y = 72 hat
va sy = 20.

Héi sw khac nhau giira XvayY la ngiu nhién hay ban chit (a = 0,05)?

Huéng ddn: Dang bai todn so sanh hai gid tri trung binh, truong hop chuwa biét
phadn bo chuan, chua biét phuong sai ly thuyét nhung co' mau lon. Néeu phep kiém dinh
cho két ludn 14 = p, thi sie khdc nhau trén la ngdu nhién, nguoc lai néu phép kiém
dinh cho két lugn 1y # 1 thi su khéc nhau la do ban chat.

Bai toan:

Hiw=p, | Kig, #p, véi muic y nghia o = 0,05
Mién bac bo:

-

S= Z‘X_Y‘ > u(?2)
\/ Sx_, S
Vnx-1 ny-1
Ta co:
X -] 70-72)

= = 2,106
sy, S% \/102 , 20
n,-1 n,-1 V999 499

Tra bang ctia phan bd chudn tic ta duge: U (a/2) = u(0,025) =1,96

Do d6 mién bac bé di xay ra, ta bac bo H VA chap nhan K. Vay voi mic ¥ nghia
a = 0,05 ta tam thoi cho rang su khac nhau gitta X v Y 1a do ban chét.

Bai_8/199: Piéu tra doanh sé hang thang ciia 100 hd kinh doanh mét nganh nao

d6 ta thu dwoc so liéu sau:
Doanh s‘(”') X
(triéu dong)
S6 ho 2 3 8 13 25 20 12 10 6 1

Hay kiém tra gia thiét cho ring so liéu da cho phu hop véi phan bo chuin?
(mirc y nghia o = 0,05)

10,1 | 10,2 | 10,4 | 10,5 | 10,7 | 10,8 | 10,9 11 113 | 114

Huéng din: Dang bai “tiéu chuan phit hop Khi binh phwong” vi kiém tra xem
mau so liéu da cho co phdn bo F(x) nao dé hay khong. Trong truong hop nay, F(X)
chuwa biet va phu thudc tham an, cac tham an duoc tinh bang voc luong diém.
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Bai toan:

H: X ¢6 phan bd chuan
{ K: X khong c6 phan bd chuan

Muc y nghia a = 0,05

Tir mau so liéu ta tinh duoc:

<_ 1 (1012+1023+104.8+105.13+107.25+)
100\ +10,8.20+10,9.12+11.10+11,3.6+11,4.1 )

o _ 1 (10,12.2+10,2°.3+10,4%.8+10,5°.13+10,7%.25+ 10.742
100( +10,82.20+10,9212+112.10+11,3%26+11,4%1 ’
—0,0678

g N 21000 5678 — 00685

n-1 9

Do d6, udc luong diém cho cac tham 4n cua phan bd chudn N(p, o°):

k=X w*=10,74
=
6>*=0,0685 = o* = 0,2617

2 a2
o * =S

Tir mau s liéu trén, ta tién hanh gop khoang dé thoa mén diéu kién m; > 5 Vi. S6
khoang sau khi gop la k = 8.

Doanh sb X < 10,3 | 10,45 | 10,6 | 10,75 | 10,85 | 10,95

(tricu dong) | 10.3 | 4545 | 106 | 1075 | 10,85 | 1095 | 11,15 | 1110

S6 ho 5 8 13 25 20 12 10 7

Tinh cac xdc suat p; cua phan bo chuan:

_® 10,3-10,74
0,2617

1

j = ®(-1,6813) = 0,0464

0, — 10,45—10,74]_ ®(10,3—10,74

=0,1339-0,0464 = 0,0875
0,2617 0,2617

NP 10,6—10,74)_ @(10’45‘10’74

0,2617 0,2617
10,75—10,74)_ ®(10,6—10,74

j =0,2963-0,1339 =0,1624

p, =P

=0,5152-0,2963 = 0,2189
0,2617 0,2617

10,85-10,74 _ o 10,75-10,74
0,2617 0,2617

j =0,6629-0,5152 = 01477
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10,95-10,74 10,85-10,74
6 O -
0,2617 0,2617

11,15-10,74 10,95-10,74
;=@ -
0,2617 0,2617

Pg = D(+00)— D 1115710741 _1_0,9414 - 0,0586
0,2617

= Mién bac bo cua bai toan:

1 m? )
== ey, (@ (v6i r =2 1a 56 lugng tham &n)

Tinh:
52 82 132 2572
+ + + +
1 & mf_n_ 1 | 0,0464 0,0875 01624 0,2189 100
n< p, 100 N 20? 122 10° 72

+ + +
01477 0126 01525 0,0586
Tra bang ctia phan b Khi binh phuong ta duoc:
Ao s @)= 5, (0,05) = %2 (0,05) =1107

Do d6 mién bac bo di khong xay ra, ta chip nhan H va bac bo K. Vay, voi mirc y

nghia o = 0,05 ta tam thoi cho rang sb liéu trén phu hop v6i phan bd chuén.

J =0,7889-0,6629 = 0,126

J =0,9414-0,7889 = 0,1525

5,09

Bai 9/199: Piéu tra 365 diém trong lia ciia mot huyén ta dwoc cac so6 liéu sau:

NangsuatX |\ o5 | 35 | 33 | 34 | 35 | 36 | 37 | 39 | 40
(ta/ha)
S0 di¢m 6 13 | 38 74 | 106 | 85 30 | 10 3
trong lua
Hay kiém tra gia thiét cho r%mg ) liéu di cho dwoc rut ra tir dai lwong ngiu

nhién chuén (o = 0,05)

Huong dan: Dang bai “tiéu chudn phi hop Khi binh phwong” vi kiém tra xem

mau s6 liéu da cho cé phdn bo F(x) nao do hay khong. Trong tricong hop nay,
chuwa biét va phu thuéc tham dn, cic tham an dwoc tinh bang Cac wéc lirong
(twong tu bai 8/199)

Bai toan:
H: X c6 phan bd chuin
K: X khong c6 phan bd chuan
Mtrc ¥ nghia a = 0,05

Tir mau s6 liéu ta tinh dugc:
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25.6+30.13+33.38+34.74+35.106 +

>_<=12ximi - L =34,79
n 365 +36.85+37.30+39.10+40.3

, 1 (25%6+30%13+33°.38+34%74+35°.106+ )
—34,79° =4,6312

?=_——
365 +36%.85+372.30+ 392,10+ 4023
g N 2365, 501046439

n-1" 364
Do d6, u6e luong diém cho cac tham 4n cua phan bd chudn N(p, o°):

wr=X  [p*=3479
=
o%* =4,6439 = c* = 2,155

2 A2
o°*=§

Tir mau s lidu trén, ta tién hanh gop khoang dé thoa man diéu kién m; > 5 Vi. S6
khoang sau khi gop lak =8.

Ning sut X 275-| 31,5— | 335— | 345- | 355— | 355
(ta/ha) <2751 315 | 335 | 345 | 355 | 365 | 38 | 38
50 diém 6 13 38 74 106 | 85 30 13
trong lia

Tinh cac xac suat p; cua phan bo chuan:

o, = o 212347 ) _ 4(_3383)=0,0004
2,155
o, = 3123479 o 21:5=3479) _ 0634 —0,0004 = 0,063
2,155 2,155
py =@ 2227379 g 31573479 _ 5747 00634 =0,2113
2,155 2,155
p, =@ 22 =3%7 g 33°-3479)_ 5 146502747 = 01718
2,155 2,155
o, = @| 223419 _ 4 345=3479)_ 6591 _0,4465 - 01826
2,155 2,155
o, = 023479 o[ 30°-347)_ (7663 0,6201=01572
2,155 2,155
o, = B340 5[ 365734791 9318-0,7863 = 0,1455
2,155 2,155

P = P(+00)- D 38-34791 _1_09318-0,0682
2,155
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— Mién béac bo cua bai toan:
13 miz 2 ) . .
S= Hzp_ —N 2y (@) (v61 r =2 1a s0 lugng tham an)
i=1 i
Tinh:
6° 13° 38° 74%
+ + + +
1&m? . i 0,0004 0,063 0,2113 01718
N5 P 365 1062 852 30° 132
+ + + +
01826 01572 01455 0,0682

—-365=313,2

Tra bang ctia phan b Khi binh phuong ta duoc:
1err (@) =72, 0,05) = 2 (0,05) =11,07

Do d6 mién bac bo da xay ra, ta bac bo H va chap nhan K. Vay, véi muc ¥ nghia

o = 0,05 ta tam thoi cho rang s liéu da cho khong duoc rut ra tir dai lugng ngiu nhién
chuan.

Bai 10/199: S6 con ciia 2000 phu nir thi d6 dwéi 25 tudi dwoce cho ¢ bang sau:

S6 con X 0 1 2 3 4
S6 phu nir 1090 650 220 30 10

V6i mirc y nghia o = 0,05 c6 thé xem X tuén theo luit Poisson hay khong?

Hudng din: Dang bai “tiéu chuan phit hop Khi binh phwong” vi kiém tra xem

mau s6 liéu da cho c¢é tudn theo phdn bo F(x) ndao d6 hay khéng. Trong truong hop
nay, phan bé Poisson phu thudc tham an A Vva A dwoc tinh xdp xi bang woc lwong

Bai toan:
H: X c6 phan bb Poisson
K: X khong c6 phan bd Poisson
Mtic y nghia a = 0,05

Tir mau so li€u ta tinh duoc:

X = 1inmi _ 1 (0.1090+1.650+2.220+3.30+4.10) = 0,61

n 2000
Do d6, uéc lugng diém cho tham an A cua phan bd Poisson 1a:
A*=X=0,61
Tinh céc xac suat p; tir tham an vira tim duoc:

0
P(X=0)=¢"" % —0,5434
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1

P(X =1) =% % —0,3314
2

P(X = 2) = ¢! % —0,1011
3

P(X=3)=¢%" O’gll =0,0206

P(X > 4) =1-P(X < 4) =0,0035
— Mién bac bo cua bai toan:
1E m?
15 s )
i=1 Mj

(voi k =5 1a s6 khoang va r =113 sb luong tham an)

Tinh:
10902 650° 2207
1& m? 1 | 05434 03314 01011
_Z_i_n:— ' ' ' —2000=6,154
N p; 2000 N 302 N 10°
0,0206 0,0035

Tra bang ctia phan bd Khi binh phuong ta dugc:
Yo (@) =54, (0,05) = 5 (0,05) =7,81

Do d6 mién bic bé khong xay ra, ta chip nhan H va bac bé K. Vay, v6i mirc ¥
nghia o = 0,05 ta tam thoi cho rang X tuan theo luat Poisson.

Bai_11/199': Cung mét loai hat giéng dem xir 1y theo hai phwong 4n khac nhau.
Két qua quan sat chiéu cao ciy con ciia moi phwong an dwgc cho dwdi day:

Phurong 39.2 29 285 335 1.7 37.2
an | 37,3 27,7 23,4 33,4 29,2 35,6
208 338 28,6 234 227 30,9

Pg‘rf‘}"l‘g 31 274 195 29.6 23.2 187
207 176 204 277 255 145

Hiy ding tiéu chuin phi tham sé dé kiém tra xem hai phwong 4n xir 1y ¢6
anh hwéong den sinh trwéng chieu cao ciy con hay khong (o = 0,05)

Hudng din: Dang bai so sanh hai gid tri trung binh, truong hop phi tham sé
(khéong biét phdn bo chudn, khéng biét phwong sai Iy thuyét, ¢c& mau nhd). Vi hai mau
déc ldp (khéng dwoc cho theo timg cdp) nén dp dung tiéu chuin Mann — Whitney dé
xét tinh thuan nhdt ciia mau (EX = EY hay khéng).

1 Bai 11, bai 12 va bai 20 thudc dang so sanh hai gia tri trung binh, truong hop phi tham s0. Sinh vién ngoai khoa
Toén khong can O0n tap dang bainay.
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Goi X 1a chiéu cao cdy con ¢ phuong 4n I, Y 13 chiéu cao cdy con ¢ phuong an II

H: Phuong an xir Iy khong anh hudng dén chiéu cao ciy con (EX = EY)

K: Phuong an xir Iy ¢6 anh hudng dén chiéu cao cdy con (EX # EY)

Mtrc y nghia o = 0,05

- Gop cac phan tlr ctia ca hai mau thanh mot va tinh hang (rank) cua tung phan tir
m; trong mau gém (n; + N,) phan tir. MAu khi gdp thanh mot va sdp xép theo chiéu
tang dan nhu sau:

Phan trmy | 145 | 17,6 | 18,7 | 195 | 20,7 | 20,8 | 22,7 | 232 | 234 | 234
STT 1 2 3 4 5 6 7 8 9 10

Phan trmy | 25,5 | 27,4 | 27,7 | 27,7 | 285 | 28,6 29 29,2 | 29,4 | 29,6
STT 11 12 13 14 15 16 17 18 19 20

Phan tom; | 30,9 | 31 | 33,4 | 335 | 338 | 356 | 372 | 37,3 | 39,2 | 41,7
STT 21 22 23 24 25 26 27 28 29 30

- Tinh hang ctia timg phan tir:

Phan trmy | 145 | 17,6 | 18,7 | 19,5 | 20,7 | 20,8 | 22,7 | 23,2 | 23,4
Rank 1 2 3 4 5 6 7 8 9,5

Phan tirmy | 255 | 27,4 | 27,7 28,5 | 28,6 29 29,2 | 29,4 | 29,6
Rank 11 12 13,5 15 16 17 18 19 20

Phan tirm; | 30,9 31 334 | 335 | 338 | 356 | 37,2 | 37,3 | 392 | 41,7
Rank 21 22 23 24 25 26 27 28 29 30

+ Tong hang cua cac phan tir trong mau X:

= rank(23,4) + rank(27,7) + rank(28,5) + rank(29) + rank(29,2)

EU =

DU =

+ rank(33,4) + rank(33,5) + rank(35,6) + rank(37,2) + rank(37,3)

+rank(39,2) +rank(41,7)

=95+135+15+17+18+23+24+26+27+28+29+30 =260
Tinh cac gia tri U, EU, DU:

U=nn, + 20D g 12181213 260-34

2 2

nn, 1218 108
2

nn,(n,+n,+1) 12.18(12+18+1) _ 559

12 12
= Mién bic bo: S = U =EY] > u(0/2)
VDU
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Ta co:
‘U — EU‘ B ‘34—108‘
JDU /558
Tra bang ctia phan bd chudn tic ta dugc: u(a/2) = u(0,025) = 1,96

=3133

Do d6 mién bac bo di xay ra, ta bac bdo H va chip nhan K. Vay v6i mirc ¥ nghia
o = 0,05 ta tam thoi cho rang phuong an xir Iy da anh hudng dén chiéu cao cay con.

Bai 12/199: Gia sir ta mudn xac dinh xem hiéu qué cia ché d¢ in kiéng ddi viéc
viéc giam trong lwgng nhuw thé nao. 20 ngwoi qua béo da thuc hién ché do an
kiéng, trong lwong cua tirng ngwoi truwdc khi an kiéng (X kg) va sau khi an kiéng
(Y kg) dugc cho nhw sau:
80 78 85 70 90 78 92 88 75
75 77 80 70 84 74 85 82 80
75 63 72 89 76 77 71 83 78 82 90
65 62 71 83 72 82 71 79 76 83 81
Ding tiéu chuin phi tham sé kiém tra xem ché d¢ iin kiéng cé tiac dung 1am
giam trong lwong hay khong? (a = 0,05)

<| X[ <X

Hudng dan: Dang bai so sanh hai gid tri trung binh, truong hop phi tham sé
(khéng biét phdn bé chudn, khéng biét phwong sai Iy thuyét, c& mau nhé). Vi hai mau
|& phu thudc (@woc cho theo timg cdp) nén dp dung tiéu chudn Wilcoxon dé xét xem
EX ¢6 bang EY hay khéng. Sinh vién ngoai khoa Todn thi khéng can én tip dang bai
nay!

Bai toan:
H: Ché d6 an kiéng khong anh huong dén trong luong (EX = EY)
K: Ché d6 an kiéng c6 anh hudng dén trong luong (EX # EY)
Muc y nghia a = 0,05

+ Tinh d; = (x; — ;) va lay céc gia tri d; # 0 sap xép theo chiéu tang dan, ta dugc:

Gia tri d; -5 -5 -1 1 1 1 2 4 4
STT 1 2 3 4 5 6 7 8 9
Gia tri d; 4 ) ) 6 6 6 7 9 10
STT 10 11 12 13 14 15 16 17 18

Goinlasbd;=0.Suy ra:n=18
+ Tinh hang cua |dj:

Gatild|| 1 | 2| 4 5] 6] 7] 9]10
Rank | 25| 5 | 7 |105| 14 | 16 | 17 | 18

+ Tinh T, ET, DT:
T= ZRank(| d |)=325+5+3.7+2105+3.14+16+17+18 =147,5

d;>0
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_n(n+1) 18.19
===
_n(n+1)@2n+1) 18.19.37
B 24 24

ET =855

DT =527,25

= Mién bac bo:

S= m>u(a/2)
REGCIE

Ta co:
T-ET| [475-855
— = 2,7
VDT /527,25

Tra bang ctia phan bd chun tic ta dugc: u(a/2) = u(0,025) = 1,96

Do d6 mién bac bo di xay ra, ta bac bo H va chdp nhan K. Vay véi mirc ¥ nghia
o = 0,05 ta tam thoi cho rang ché do an kiéng da anh hudng dén trong lugng. Ma dua
vao mau ta thdy X <Y nén cé thé cho rang ché d6 an kiéng c6 tac dung lam giam
trong lugng.

Bai 13/200: Ding ba phwong an xir Iy hat gidng, két qua cho nhw sau:

Két qua Phuong an1 | Phwong an II | Phwong an III
S6 hat moc 360 603 490
S6 hat khéng moc 40 97 180

a) Cac phuwong 4an xir 1y ¢é tic dung nhw nhau ddi véi ty 1 niy mam hay
khong? (mirc y nghia a = 0,05)

b) Tim phwong 4n xir 1y tét nhit (o = 0,05)

Huéng din: Céu a thudc dang bai so sanh nhiéu ty 18, néu ty 1é nay mam bang
nhau thi cac phuong dan xur ly giong co tac dung nhu nhau. Cau b thudc dang bai so
sanh hai ty I¢é (chon ra 2 ty I¢ cao nhat va so sanh chung voi nhau truoc).

a) Céc phuong dn xir Iy ¢é tac dung nhw nhau déi véi ty 1é nay mam hay khéng:
Bai toan:
H: Cac ty 1¢ nay mam la nhu nhau.
K: Cac ty 1& nay mam khong nhu nhau.
Miic y nghia 0,05
Mién béc bo:
S= {Xz >y, ((x)} (v6i s 1a sb phuong an xir 1y hat gidng, s = 3)
2 3 n?
Tinh: x° = n{zz ! —1J

i1 = NN

leo Dj
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360° 603"  490°
o2 —1770| 4001453  700.1453  670.1453 | _ ¢ 5
402 972 180°

+ + + —
400.317 700.317 670.317
Tra bang ctia phan b Khi binh phuong ta dugc:
Yos (@) =X (0,05) =5,99
Do d6 mién bac bo da xéy ra, ta bac bo H va chdp nhan K. Viy voi muc y nghia
o = 0,05 ta tam thoi cho rang cac phuong an xur 1y khac nhau thi c6 tac dung khac
nhau ddi voi ty 18 ndy mam.

b) Chon phwong dn xi Iy t6t nhat:

Céc ty 1é mau ctia 3 phuong 4n 1a:

« 360
= = 0’9
P = %00
P, = 003 _ 0,8614
700
« 490
=——=0,7313
Ps =670
Ta thdy: p, > p, > p; . Trudc hét, so sanh ty 1& ndy mam ctia phuong an I va Il
Bai toan:
H:p,=p, | Kip,>p, (muc y nghia o = 0,05)
Mién béc bo:
S={u>u(@)}
Trong do:
m_m, 360 603
U= n, N _ 400 700
m,+m,(, m+m, \n,+n, 36O+603(1_ 360+603j 1100
n+n, U ng+n, ) nn, 1100 1100 ) 400.700
=1,864

Tra bang ta duge: u(a) = u(0,05) = 1,645. Do d6 mién bac bo di xay ra, ta bac bo
H va chip nhdn K. Vay, voi muc y nghia o = 0,05 ta tam thoi cho rang phuong an |
cho ty 1& nay mam tot hon. Két hop v6i ty 16 mau, suy ra phuong an I 13 t6t nhat.

Bai_14/200: Nghién ciru sy dnh hwéng ciia hoan canh gia dinh d6i véi tinh hinh
pham t0i cta tré em & tuoi vi thanh nién qua 148 em nhé ngwoi ta thu duge ket
qua sau:
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Hoan cinh gia dinh | B§ hojc me < A Con ca bd
~ 3£ B0 me ly hon
Tinh trang pham ti da chet me
Khong pham t¢i 20 25 13
Pham toi 29 43 18

Véi mire y nghia o = 0,05 c6 thé két luan 13 hoan canh gia dinh cia tré em
doc 1ap voi pham toi hay khong?

Hudng dan: Ap dung dang bai todn kiém tra tinh déc ldp (hodc so sanh nhiéu ty
lé, vi s0 khodng cua tinh trang pham toi bang 2)

Bai toan:
H: Pham ti d0c lap véi hoan canh gia dinh
K: Pham tdi phu thudoc vao hoan canh gia dinh
Mtic y nghia 0,05
Mién bac bo:
S={x* 214 @)
Tinh:

, 2 3 n%
=n 1
X [uzlljzll NN, }

(voi s 1a cac dang hoan canh gia dinh, s = 3)

20° 25° 13 29° 43° 18?
= + + + + + —
4958 68.58 31.58 49.90 6890 31.90
Tra bang cua phan bd Khi binh phuong ta duoc:
Yo (@) =1 (0,05) =5,99

1j =0,32

Do d6 mién bac bo khéng xay ra, ta chip nhan H va bac bé K. Vay voi mirc ¥
nghia o = 0,05 ta tam thoi cho réng ty 1¢ pham t61 doc 1ap voi hoan canh gia dinh.

Bai_15/201: Theo dbi suw phu thudc giita mau mit va mau téc ¢ 124 phu nir 6 mot
nuéc chiu Au ta c6 ket qua sau:

Mau téc Vang A Vang
Mau mit nau Nau Ben hoe
Xanh 25 9 3 7
Xam 13 17 10 7
Nau muc 7 13 8 5

Véi o = 0,05 hily kiém tra gia thiét cho riang mau ciia toc va mau ciia mit
doc 1ap vo6i nhau.

Huéng dan: Dang bai todn kiém tra tinh déc lip véi so khoang mau mdt (r = 3)

va sé khoang mau toc (s = 4).
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Bai toan:

H: Mau tdc vd mau mat doc lap v&i nhau

K: Mau toc va mau mat phu thudc voi nhau

Muc y nghia 0,05
Mién béc bo:

S= { L 2 L (0‘)}

(v6i r =3 1a s6 khoang mau mit va s = 4 1a s khoang mau toc)
Tinh:
r s n
LML

i1 1 NN

e oj

25° 9° 3 7° 13? 17°
+ + + + + +
4544 39.44 21.44 19.44 4547 39.47
10° 7° 7° 13? 8° 5°
+ + + + + + -1
2147 1947 4533 39.33 21.33 19.33
Tra bang ctia phan bd Khi binh phuong ta duoc:

X @ = x5 (0,05) =12,59

=124 =15,07

Do d6 mién bac bo di xdy ra, ta bac bo H va chap nhan K. Vay voi mic y nghia
o = 0,05 ta tam thoi cho rang mau toc va mau mat phu thudc voi nhau.
Bai_16/201: Pé xac dinh thoi vu phun thudc diét sau c6 loi nhit, td bio vé ciy

trong da theo dbi cdc lira siu trong tirng thoi ky va dém s sdu non méi né bat
dwoc. Két qua ghi ¢ bang sau:

Thoi ky theo doi Thédng 1 | Thdng 2 | Thang 3 | Thang 4 | Thang 5
S6 sdu non méi né bit dwoc 62 28 70 75 15
Tong s6 siu bat dwoc 488 392 280 515 185

a) Ty 1€ sau non méi né trong cac thoi ky quan sat khac nhau c6 y nghia hay
khong? (a = 0,05)

b) Xac dinh thoi ky c6 ty 1é sdu m6i né cao nhat. Udc luwong ty 1¢ nay. Pé
wée lwong cé sai s6 khong virgt qua 0,02 can bit bao nhiéu sau? (o = 0,05)

Huong dan: Cau a thuéc’dqng bd;’ so sanh nhiéu ty l¢. Cau b, trucdc hét so sanh
hai thoi ky co ty lé mau lon nhat; néu két qua chon thoi ky co ty lé mau nho hon thi lai
tiep tuc lam bai todan so sanh hai ty I¢ khac.

a) Ty lé sdu non moi no trong cac thoi ky quan sat khac nhau co y nghia hay khong:

Bai toan: H: Ty 1€ sau non trong cac thoi ky 1a nhu nhau.

K: Ty 1€ sau non trong céc thoi ky khong nhu nhau.

Muc y nghia 0,05
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Mién béc bo:

s={x?=%% @)} (v6i s = 5 1a 56 luong thoi k)
2 5 n?
Tinh: x*=n| > > ——-1
i1 1 NN,
622 282 702 757
+ + + +
550.250 420.250 350.250 590.250
2 2 2 2
v? =2110 + 15 + 488 + 392 + 280 +|=37,28
200.250 550.1860 420.1860 350.1860
515° 1852
+ o+ -
590.1860 200.1860

Tra bang cua phan bd Khi binh phuong ta dugc:
%2, (@) =5 (0,05) =9,49

Do d6 mién bac bo da xay ra, ta bac bo H va chip nhan K. Vay v6i mirc ¥ nghia
o = 0,05 ta tam thoi cho réng ty 1€ sau non trong cac thoi ky la khac nhau, sy khac
nhau nay la c6 y nghia.
b) Xdc dinh thoi ky cé ty 1é sau mdi né cao nhat. Ubc lwong ty 1é nay. Pé wéc luong
¢ sai s6 khong vuot qua 0,02 can bat bao nhiéu séu? (a=0,05):
Ty 1& miu vé sdu méi nd trong mdi thoi ky 1a;

. 62 . 75

- < -0,1127 -~ -01271
Py 550 P 590
. 28 . 15
- =2 _0,0667 = — =0,075
P2 420 Ps 200
. 70
- =02
Ps 350

Ta thdy: P, > P, > P, > Ps > P,. Trude hét, so sanh ty 1& SAu non mdi nd trong
thang 3 va thang 4.

Bai toan: H:p,=p, | K:p;>p, (murc y nghia o = 0,05)

Mién bac bo: S={u>u (o)}

My _Ms 70 _75

U= n, n, _ 350 590
my+m,(,m;+m,|n,+n, 70+75(1_70+75] 940
n,+n, n,+n, ) n,n, 940 940 )350.590

=299
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Tra bang ta duoc: u(a) = u(0,05) = 1,645.

Do d6 mién bac bo da xay ra, ta bac bo H va chap nhan K. Vay, v6i mitc y nghia
a = 0,05 ta tam thoi cho rang ty 1& sau non 0 thang 3 16n hon ¢ thang 4. Két hop voi ty
1¢ mau, suy ra thang 3 c6 ty I¢ sau non 16n nhat.

* Udc luong 1y 1€ sdau non o thang 3, a = 0,05:

Khoang udc lugng:

. o) [ps(1—p; . o) [ps(1-p;
0 pg_u@ ps(ngpg,); ps*“@ pg(napg)]

0,2.0,8
350

p, €| 0,2—u(0,025) 0208; 0,2+u(0,025)

po<| 02-196 22 0% 0241962205
350

p, €(0,1581; 0,2419)

Viy, v6i mirc y nghia 0,05 thi ty 1& sau non ¢ thang 3 nam trong khoang (0,1581;
0,2419).

* Can bat bao nhiéu sdu dé sai s6 khéng vueot qud 0,02:

Sai s khong vuot qua 0,02 suy ra:

/p3(1 P2) <002 196/ 8 <002

S ng > 002 0208 n, =1536,64

Vay, dé sai s6 khong vuot qua 0,02 thi ¢ thang 3 phai bat it nhat 1537 con.

Bai 17/201: Pdi véi nguoi Viét Nam, lwong huyét sic té trung binh 1a 138,3 g/I.
Kham cho 80 cong nhén ¢ nha may cé tiép xtc hoa chit thay huyé; s{i,c t(‘), trung
binh 14 120 g/lI; s = 15 g/l. Tir két qua trén c6 thé ket luan lwong huyét sac to trung
binh ciia cong nhin nha may nay thip hon mirc chung hay khéng (o = 0,05).

Hudng dan: Dang bai kiém dinh gia thiét cho gid tri trung binh, truong hop
chua biét phdn bo chudn, chuwa biét phuong sai 1y thuyét nhung cé mau om.

Bai toan:
H:n=1383 | K:n<138,3 (muc ¥ nghia o = 0,05)
Mién bac bo:

S= {%«/n “1< —u(a)}
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Ta co:

2l -1 220255 79 — 1084
S

Tra bang ctia phan bd chudn tic ta duoc: —u(o) = —u(0,05) = —1,645

Do d6 mién bac bo di xay ra, ta bac bdo H va chip nhan K. Vay v6i mirc ¥ nghia
a = 0,05 ta tam thoi cho rang lugng huyét sic t6 trung binh cta cong nhan thip hon
murc chung cua toan qudc.

Bai 18/201: Do huyét sic t6 cho 50 cong nhin ndng truong thiy cé 60% & mirc
duoi 110 g/l. So liéu chung cia khu vie nay 1a 30% & mire dwoi 110 g/1. Véi mire
y nghia oo = 0,1 ¢6 thé két luin cong nhan ndng truong cé ty 18 huyét sic to6 dwéi
110 g/l cao hon mirc chung hay khong?

Huéng ddn: Dang bai todn kiém dinh gia thiét cho ty 1é.
Bai toan:

H:p=03]| K:p>0,3 (mtrc y nghia a =0,1)
Mién bac bo:

s | prp - }
{\/po(l oy MU

Tinh:

PPy 06 03J_ 4,629

VP (1-py) v0,3.0

Tra bang ctia phan bd chudn tic ta duoc:
u(@)=u(,1)=1282
Do d6 mién bac bé di xay ra, ta bac bo H va chip nhan K. Vay véi mitc y nghia
o = 0,1 ta tam thoi cho rang ty 18 huyét sic té dudi 110 g/l ciia cong nhan cao hon mirc
chung.

Bai _19/202: Ham lwgng dwong trong mau cua cong nhin sau 3 gio lam viéc véi
may siéu cao tan da dwgc do ¢ hai thoi diém trwée va sau 3 gio lam viée. Ta co
két qua sau:
Truée: n, =50; X =60 mg%; s, =7
Sau: n, =40; Y =52 mg%; s, =9,2
V6i mirc y nghia o = 0,05 c6 thé khing dinh ham lwong dwong trong mau
sau 3 gio’'lam viéc da giam di hay khong?

Huéng dan: Dang bai todn so sanh hai gia tri trung binh, truong hop chua biét
phurong sai, chua biét phan bo chudn nhung ¢6 ¢é mdau Ién.

Goi py VA i, 1an Tuot 13 ky vong 1y thuyét thoi diém trudc va sau 3 gid 1am viéc.
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Bai toan:
Hip=pn, | Kip, >p, (mtc y nghia a = 0,05)
Mién bac bo:
S={u>u(@)}
Trong do:
U X=-Y _60-52 _ 4,493
sf s 7:+ 9,2
1 n,-1 49 39

Tra bang ctia phan bd chudn tic ta duoc: U (a) = u(0,05) =1,645

Do d6 mién bac bé da xdy ra, ta bac bd H va chap nhan K. Vay véi muic y nghia
o = 0,05 ta tam thoi cho rang ham luong dudng trong mau ciia cong nhan sau 3 gio
lam viéc da giam di.
Bai_20/202*: DPanh gia tic dung cia mjt che dd an bdi dudng ma diu hiéu quan

sat 1a so hong chu. Ngwoi ta dem ) hong ciu cia 20 ngwoi trwéc va sau khi an
boi dwong:

X 32 40 38 42 41 35 36 47 50 30
i 40 45 42 50 52 43 48 45 55 34

X; 38 45 43 36 50 38 42 41 45 44

i 32 54 58 30 60 35 50 48 40 50

~ Véi o = 0,05 c6 the két ludin hai diy sd li¢u trén 12 thuan nhat (tic 1 hai
mau déu rut ra tir mgt dai lwgng ngau nhién) hay khong?

Hudng din: Dang bai so sanh hai gid tri trung binh, truong hop phi tham s
(sinh vién ngoai khoa Toan khong cdn on tap dang bai nay). Vi mdau duwoc cho duoi
dang cap so lieéu (mau phu thugc) nén sw dung tiéu chuan Wilcoxon.

Bai toan:
H: Hai mau 1a thuan nhat (EX = EY)
K: Hai mau khong thuin nhit (EX # EY)
Muc y nghia a = 0,05

+ Tinh d; = (% — y;) va lay céc gia tri d; # 0 sip xép theo chiéu ting dan, ta duoc:
Giatidi | -15 | -12 | -11 | -10 -9 -8 -8 -8 -8 -7
STT 1 2 3 4 5 6 7 8 9 10
Gia tri d; -6 -5 -5 -4 -4 2 3 5 6 6
STT 11 12 13 14 15 16 17 18 19 20

Goinlasd d;=0.Suy ra:n=20

! Dang bai so sanh hai gi4 trj trung binh, tiéu chuén phi thamsé. Sinh vién khoa ngoai khong cin 6n tap bainay.

Hoang Van Trong —0974.971.149
107



Cdp nhat_22/01/2016
+ Tinh hang cua |d;|:

Gia tri|di| | 2 3 4 5 6 7 8 9 10 | 11 | 12 | 15
Rank 1 2 |35 6 9 11 |135] 16 | 17 | 18 | 19 | 20

+ Tinh T, ET, DT:
T= z Rank(] d, |) = rank(2) + rank(3) + ran(5) + 2.rank(6)
d;>0

=1+2+6+2.9=27
n(n+1) 20.21
4

n(n+1)(2n+1) _20.21.41
24

ET = =105

DT = =717,5

= Mién bac bo:

S= m>u(a/2)
| JDT

Tinh:
T—ET| [27-105)
- J711s

=2,912

Tra bang cua phan bd chuan tic ta duoc: u(a/2) = u(0,025) = 1,96
Do d6 mién bac bo dﬁ Xay ra, ta béc bod H va chdp nhan K. Vay voi muc y nghia
o = 0,05 ta tam thoi cho rang hai mau sb liéu khong thuan nhét (khong duoc rut ra tu

mot dai lugng ngiu nhién). Ngoai ra, ta thay X <Y nén cé thé cho rang ché d6 an boi
dudng d3 lam ting sé luong hong cau.

Bai_21/202: Goi X 1a s nguoi té6i mot tram di¢n thoai trong thoi gian 3 phut.
Theo d6i 50 khoang thoi gian nhw vay ta cé cac so li€u sau:

S6 nguoi dén (X) 0 1 2 3 4 5 6
S6 khoang xay ra 8 15 | 12 9 4 1 1

Véi mirc y nghia o = 0,05 c6 thé két luan X tuén theo luit phan bé Poisson
hay khdng?

Huéng ddn: Dang bai todn “Tiéu chudn phi hop Khi binh phuwong”. Trong
truong hop nay, phdn bé Poisson phu thudc tham an AVa A dwoc tinh xdp xi bang wéc
lvong diem.

Bai toan:

H: X ¢6 phan bd Poisson
K: X khong ¢ phan bb Poisson
Mtrc ¥ nghia a = 0,05
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Uéc lugng diém cho tham an A cua phan bd Poisson:

Me=X==3"xm; = 5—10(0.8+1.15+ 2.12+3.9+4.4+51+6.1)=186

Tién hanh gop khoang dé thoa man m; > 5 Vi. Ta duoc:

Songudi dén(X) | 0 1 2 3 | 4
Sékhoang xayra | 8 | 15 | 12 | 9 6

Tinh cac xdc suat p; tur tham an wira tim dugc:

P(X=0)=e"% % =0,1557
PX=1)=¢*® % = 0,2896
PX=2)=¢*® % =0,2693
P(X=3)=e™*® 1’2—?3 =0,1670

P(X>4)=1-P(X<4)=0,1184
— Mién bac bo cua bai toan:

k 2
S= {%Zm— -n>y0 ((x)}
i=1

(voi k =5 1a s6 khoang va r =1 1a s6 luong tham an)

Tinh:
g 15 122
1 & m? 1| 01557 " 0,2896  0,2693
igm _1]0 ’ ’ _50=0236
N P 50 9? 6*
+ +
01670 | 01184

Tra bang ctia phan b6 Khi binh phuong ta dugc:
X s (@) =24, (0,05) = x5 0,05) = 7,81

Do d6 mién bac bé khong xay ra, ta chip nhan H va bac bo K. Vay, voi muc ¥
nghia o = 0,05 ta tam thoi cho rang X tuan theo luat Poisson.

Bai 22/203: Gieo dong thoi 2 dong tién 50 1an. Tan s6 xuit hién s6 mit sap 1a:

S6 mit sip 0 1 2
Tan s6 xuit hién 10 28 12
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Véi mirc y nghia o = 0,05 c6 thé két luin 2 dong tién 12 cin dbi va dong chat
hay khong?

. Huong ddNn’.' Dang bai toan “Tieu chucfp phit hop Khi binh phuong”. Néu hai
dong tién can doi va dong chat thi so lan xuat hién mat sap (0, 1, 2) sé ung voi ty lé
0,25:0,5:0,25

Goi X 1a s6 1an xu4t hién mit sép. Bai toan:
H: X c6 phan b 0,25 : 0,5 : 0,25 (hai ddng tién can dbi va dong chét)
K: X khong c6 phan bd nhu trén
Mtrc ¥ nghia a = 0,05

Mién bic bo:

1Em? )
S= {_Z_'_n Z Ak (‘1)} (voi k = 3 14 56 khoang)

NI P;
Ta co
k 2 2 2 2
iIsmi 110,28 1271 o5 _ggg
nSp, 50\ 0,25 05 0,25

Tra bang cua phan bd Khi binh phuong ta dugc:
%es (@) = x5 (0,05) =599

Do d6 mién bac bo khong xay ra, ta chip nhan H va bac bo K. Vay, vi mic ¥
nghia o = 0,05 ta tam thoi cho rang hai dong tién 1a can dbi va dong chat

Bai 23/203: Tién hanh 50 quan sat doc 1ap vé thoi gian ngdi udng bia ciia khach,
ta dugc cac so li¢u sau:

Khoang thoéi gian
(T phit) (0, 5) [5, 10) [10,15) | [15, 20) > 20
S6 nguoi 10 20 8 7 5

Véi o = 0,1 thir xem T cé tuin theo phan bé mii hay khéng?
Hu’é*/?g dan: Dan’g bai tpdn “Tiéu chudn phu hop Khi binh phuwong”. Phdan bé mii
voi tham an A dwoc xap xi bang woc lwong diem.
Bai toan:
H: T c6 phan b6 mil
K: T khong c6 phan bd mi
Mtc y nghia o = 0,1
Tir mau sb lidu ta co:

T= = xm; = i(2,5.10+ 7,5.20+12,5.8+17,5.7+22,5.5)=10,2
' 50
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= Uéc luong diém cho tham 4n A cua phan bd mii la:

X*:%zﬁz0,0QS

Ham phan bd cua phan b mil c6 dang: F(t) =1—e ™. Tinh cic x4c suét p; dua
Vao tham 4n vira tim duoc, img v6i timg khoang gia tri cua t trong mau sé liéu:

p, = F(5) —F(0) =F(5) =1-¢%®° =0,3874

p2 — F(lO) _ F(5) — e—0,098.5 _e—0,098. 10 — 0’2373
p3 — F(lS) _ F(lO) — e—0,098. 10 _ e—0,098. 15 — 0’1454
p4 — F(ZO) _ F(15) — e—0,098. 15 _e—0,098. 20 — 0,0890
p, =1—F(20) = e = 0,1409

= Mién bac bo ctia bai toan:
1&m?
S={23 00z )
N5 P
(v6i k = 5 12 s6 khoang va r =1 1a sb lugng tham an)
Tinh:
10° 20° 8°
+ + +
1< m? N 1 0,3874 0,2373 0,454
N P 50 7’ 5°
+ +
0,0890 0,1409

-50=12,24

Tra bang ctia phan b Khi binh phuong ta dugc:

K @ =x%,, @=x201) =625
Do d6 mién bac bo di xay ra, ta bac bo H va chip nhan K. Vay, voi mirc ¥ nghia

o = 0,1 ta tam thoi cho rang T khong tuan theo phan bd mii.

Bai 24/203: Trong dot thi dua, phian xwéng I bao cio chat lwong san phim lam ra
nhu sau: c¢6 85% loai I, 10% loai II va 5% loai IIl. Ban thi dua da léy ngiu nhién
tir 16 san pham chwa phén loai ctia phan xwéng I ra 100 sian pham, thay c6 80 loai
I, 13 loai II va 7 loai IIL. Véi mirc y nghia o = 0,1 c6 thé két luén gi vé bao cao ciia
phan xwéng L.

_ Huong dan: Dang bai “Tiéu chudn phit hop Khi binh phuong”. Kiém tra xem
madu so lieu co phan bo 0,85 : 0,10 : 0,05 hay khong.
Bai toan: (H: X c6 phan bb 0,85 : 0,10 : 0,05 (v&i X 1a chét lugng san pham)
K: X khong c6 phan b nhu trén
Muc y nghia o = 0,1
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Mién bac bo:

1E m?
S= {—Z—'—n > s (@)

NS P
Ta co
k 2 2 2 2
Ismi - 1[80° 18 7 ) 100-1904
n&p 100 0,85 01 0,05

Tra bang cua phan bd Khi binh phuong ta dugc:

%, (@) =x2(0,1) = 4,61

Do d6 mién bac bo khong xay ra, ta chip nhan H va bac bo K. Vay, voi muc y

} (v6i k = 3 1a s6 loai)

Cdp nhdt 22/01/2016

nghia o = 0,05 ta tam thoi cho rang bao cdo clia phan xudng I 1a dung.

Bai_25/203: Mét nha may c6 3 phidn xwéng cung san xuit mét loai san pham.
Chat luwgng san pham dwgc chia thanh 3 loai. Kiém tra, phin loai ngau nhién mgt

s0 san pham tir 16 san pham cda 3 phan xwéng ta c6 so liéu sau:

) Phian xuwdng Phan Phan Phan
Chat lugng xudng I xuwéng II | xwdng I
Loai I 70 80 60
Loai II 25 20 15
Loai IIT 5 10 5

V6i a = 0,05 cé thé két luan chat lwong sin pham phu thudc vio noi 1am ra

chang hay khéng?

Huong dan: Dang bai toan kiém tra tinh djc lap.
Bai toan:
H: Chét lugng san pham ddc 1ap v6i noi san xuét
K: Chat lwong san phdm phu thudc vao noi san xuat
Mtrc y nghia o = 0,05
— Mién béc b6: S={x2 =12 1 p @)
(v6i r =3 1a s6 muc chat lugng, s =3 1a sé phan xudng)
Ta co:

s n? 2 2 2 2
xP=n > > —1--1|=290 o, 80 600 2y
i 1 NN 100.210 110.210 80.210 100.60

o' lej

20° 15 5° 107 5°
+ + + + + -
110.60 80.60 100.20 110.20 80.20

1j =287

Tra bang ctia phan bd Khi binh phuong; X(Zr_l),(s_l) (o) = Xi (0,05) =9,49
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Do d6 mién bac boé khong xay ra, ta chip nhan H va bac bo K. Vay, voi muc y
nghia o = 0,05 ta tam thoi cho rang chét luong san phim doc 14p v6i noi san xuét
(khéng phu thudc vao noi lam ra chiing).

5.2. Nhan xét bai tap chwong 5

Chuong 5 chira ndi dung chii yéu ctia phan thong ké va khong thé khong xuat
hién trong dé thi cudi ky. CAc cau hoi doi khi c6 phan 14t 160 nén phai can than trong
viéc xac dinh dang bai toan, mot sd cau hoi yéu cau hiéu dugc y nghia cua phép kiém
dinh méi x4c dinh dung dang can 4p dung.

+ Cac dang bai thuong c6 cau hoi rd rang va xac dinh duoc ngay: kiém dinh gia
thiét cho gia tri trung binh, kiém dinh gia thiét cho phwong sai, kiém dinh gia thiét cho
ty 1¢, so sanh hai gia tri trung binh, so sanh hai phuong sai, so sanh hai ty 1¢, kiém tra
tinh doc 1ap, so sanh nhiéu ty 18.

+ Dang bai “Tiéu chuin phu hop Khi binh phuong” hiu nhu ky ndo ciling xuit
hién va mot sO cach hoi c6 thé gdy nham lan hodc kho xac dinh dang.

e Kiém tra xem cac s6 liéu miu co tudn theo ty 1€ p; 1 Po ¢ ... @ py cho trudce
hay khéng. Nhiéu truong hop lam nham thanh n bai toan ki€ém dinh gia thict
cho ty 1€.

e Kiém tra xem cac s6 liéu miu c6 tuan theo lut phin bo F(x) nao do hay
khong. Phan b6 F(x) chua xac dinh va phu thudc tham an. Udc lugng diém

cho tham 4n va tinh céc xac sudt p. Chi y gop khoang sao cho m; > 5 Vi
(sinh vién thuong quén khong gdp khoang)

+ Dang bai kiém dinh xem ty 1€ nao 16n nhét. Tir s6 liéu di cho, ta tinh dugc cac
ty 16 mau: Py, Py, ...,P, nhung khong nhit thiét phai lam dén C? bai toan kiém dinh.
So sanh cac ty 186 mAu véi nhau, gia sir thdy p; > P, >...> P, ; truéc hét kiém dinh bai
toén p; = P, | p1 > Po. Néu két qua nhan duoc p; > p, thi két luan ludn p; 1on nhit. Néu
két qua nhan dugc p; = p, thi kiém dinh tiép hai bai toan: gitra p; Va p;, gitta p, Va ps.
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CHUONG 6: BAI TOAN TUONG QUAN VA HOI QUY

A. LY THUYET

6.1. Hé s6 twong quan miu

Gia st mau ngiu nhién ¢ n vé hai dai lwong ngdu nhién X, Y dugc cho theo
tung cap (X, Yi). Rat gon mau thanh k khoang va goi m; 1a s0 lan xuat hién cap (x;, ;)
sao cho: Zmi =N

Xi X1 X2 ... Xk
Vi Y1 Y2 .. Yk
m; m mp ... Mk

H¢ s6 tuong quan mau:

1 =
=y xym = XY
R L=

SXSY

Gia tri r dac trung cho mirc do phu thude tuyén tinh cua mau vé X \a Y,
+ Mién gia triz || <1
+ Tuong quan tuyén tinh rat chat: 0,9 <|r|<1
+ Tuong quan tuyén tinh chat: 0,8 <|r|<0,9
+ Tuong quan tuyén tinh kha chit: 0,6 <|r|<0,8
6.2. Pwong hdi quy tuyén tinh thuc nghiém'
* Phuong trinh dwong héi quy tuyén tinh thiee nghiém ciia Y theo X:
—_ S —_
y-Y =r—-(x-X)
Sx
Sai s6 binh phuong trung binh khi xap xi Y theo X:
syx =Sy (1-r%)
* Phuong trinh dwong hoi quy tuyén tinh thuc nghiém ciia X theo Y-

x—X =X (y-Y)

Y
Sai s6 binh phuong trung binh khi xdp xi X theo Y:
Skv =Sx(1-r?)

Y nghia ciia phwong trinh dwong hoi quy tuyén tinh thyc nghiém: ding dé xdp xi
Y theo X (hodac xap xi X theo Y).

! Tén ddy du la: “Pudng hdi quy binh phuong trung binh tuyén tinh thuc nghiém”
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B. BAI TAP
6.1. Bai tap trong gido trinh 2 (G,)
(Xdc sudt thong ké, Dao Hiru HO)

Bai_1/231: Nghién ciru moi lién h¢ giira X 12 s6 tién dau tuw cho viéc phong bé¢nh
tinh trén dau nguwoi va Y 1a ty 1€ ngwoi mac bénh ¢ 50 dia phuong thu duwge biang
tuwong quan thuc nghiém sau:

Y (%
X (ddng) (%) 2 2,5 3 3,9 4
100 2 3
200 3 6 2
300 4 6 3
400 1 6 4 1
500 6 3

a) Tim hé sé twong quan miu

b) Xay dung dwdong hdi quy tuyén tinh thwc nghiém ciia Y theo X.

¢) Néu nim sau dau tw cho phong bénh 13 600d/nguoi thi ty 1é mac bénh
khoing bao nhiéu %?

d) Uéc lwong phwong sai phan du.

a) Tim hé sé6 twong quan mau:
1 Y
N o

SxSy

I =

Ta co:

X = 5—10(100.5+ 200.11+300.13+400.12+500.9) = 318

s2 = 5—10(1002.5+ 200°.11+3002.13+ 400712+ 5002.9)— 318 = 15476

Y = 5—10(2.7+2,5.13+3.13+3,5.12+4.5) =2,95

s = 5—10(22.7 +2,52.13+3%.13+35%12+4%5)— 2,95 = 0,3625
Do do
100.3,5.2+100.4.3+ 200.3.3+ 200.3,5.6 + 200.4.2 +
510 +300.2,5.4+300.3.6 + 300.3,5.3+ 400.2.1+ 400.2,5.6 + | —318.2,95

+400.3.4+400.35.1+500.2.6 +500.2,5.3
\/15476.0,3625
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43800 —318.2,95

r=—20 = [r=-08291
/15476.0,3625

b) Xay dung dwong hoi quy tuyén tinh thwc nghiém cia Y theo X:
Puong hdi quy tuyén tinh thyc nghiém cia Y theo X c6 dang:

Y=Y =13 (x=X) < y— 2,95 = 08291, | 3625

X

< |y =-0,004013x + 4,226

g (X—318)

¢) Ty Ié mdc bénh la bao nhiéu néu nam sau dau tw cho phong bénh la 600d/nguoi:

Su dung duong hoi quy tuyén tinh thuc nghiém dé xap xi ty 1& ngudi mac bénh
theo sb tién dau tu cho viéc phong bénh.

= Ty 1& ngudi méac bénh ciia nim sau:

y =—0,004013.600+ 4,226 = (1,8182 (%)

d) Ubc long phuwong sai phan du:
Sinh vién ngoai khoa Toan khong can 6n tap dang nay!

Bai 2/231: Qua nhiéu tac gia nghién ciru cho thfiy,gifra lwong dam (N) va carbon
(C) trong mun c6 lién hé véi nhau theo dang tuyén tinh. Hiy xdc nhén lai nhan
dinh trén qua vi du vé dat 1am nghiép & Quang Ninh sau day: (so li€éu trich tir by
mon Pat, truong Pai hoec Lam nghiép)

Ham lwgng C | 1,79 | 439 | 3,07 | 44 | 31 | 56 |7,81 395|471
Ham lwong N | 0,06 | 0,42 | 0,28 | 0,3 | 0,22 | 0,38 | 0,46 | 0,23 | 0,42
Tim hé s6 twong quan miu va xiy dung dwong hoi quy tuyén tinh thuc
nghiém cua N theo C.

* Hé so twong quan mau:
K

Z -X.Y

i=1

r_
SxSy

Goi X 1a ham luong carbon va Y 1a ham luong nito. Tir mau sb lidu ta co:

X = %(1,79 +4,39+3,07+4,4+31+5,6+7,81+395+4,71) = 4,3133

= L(L79° 44397 43077 + 447 131 45,67 + TR 4395+ 471)-4313F

=2,6192

Y = (0,06 +0,42+0,18+0,3+0,22+ 0,38+ 0,46+ 0,23+ 0,42) =0,2967

Ol
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sy = é(o,oes2 +0,422 +0,18” +0,3? +0,22% + 0,382 + 0,467 + 0,23 +0,42%)

—0,2967% =0,016
Do do:
1 [1,79.0,06 +4,39.0,42+3,07.018+4,4.0,3+31.0,22 +

9| +56.038+7,81.0,46+3,95.0,23+4,71.0,42

5 j—4,3133.0,2967
,/2,6192.0,061

13,1131 —4,3133.0,2967

I =

< |r=0,8659| (twong quan chit)

/2,6192.0,016
* Puong héi quy tuyén tinh thuwc nghiém cia N theo C:
Puong hdi quy tuyén tinh thuc nghiém ctia N theo C c¢6 dang:

0,016
2,6192

y—Y = r2Y (x=X) < y—0,2967 = 0,8659. (x —4,3133)
S

X

< |y =0,0677x —0,0048

Bai 3/232 va Bai 4/232 khong thudc ndi dung 6n tap cho sinh vién ngoai khoa Toan!

6.2. Nhan xét bai tap chuong 6

Dang bai tap chuong 6 khd don gian va rd rang, chi can tinh toan can than:

+ Tim hé sé twong quan mau r: cic gia tri trung gian nhu X, Y Sy, Sy cb thé
ding bang may tinh bo tii nhung phai viét rd cong thic tinh r.

+ Tim duong hdi quy tuyén tinh thuc nghiém: luu ¥ sy khac nhau gitra phuong
trinh hoi quy tuyén tinh ctia Y theo X hay X theo Y, tranh nham lan.

+ Udc luong sai s6 khi xdp xi Y theo X hodc X theo Y.
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KET LUAN

Trén day 1a nhiing kién thic co ban vé Xéc suit Thong ké danh cho sinh vién
ngoai khoa Toan. Do kién thirc kha nhiéu so voi thdi lugng 3 tin chi nén cac ban can
on tap ngay tir dau, ¢6 gang nim vimg 1y thuyét trén 16p trudc khi ap dung vao 1am bai
tap cu thé.

Céac dang bai tap co ban dd dugc tom tit trong phan nhan xét cudi mdi chuong,
chi can van dung chiing sao cho thanh thao. Cac ndi dung phu thudc chit ché v6i nhau
va viéc hiéu phan dau 1a co s¢ dé hiéu phan sau, kién thirc x4c suit 1a co sé cho cac
phép udc luong, kiém dinh gia thiét trong thong ké. Do d6, nhét thiét phai nim dugc
toan b0 nd1 dung co ban nhu mot thé théng nhét.

C6 thé hinh dung so d6 mén hoc nhu sau:

. XAC SUAT THONG KE
Dai so &
Giai tich A _ / \

¥ Xdc suat [FTTIIIIIIIIIIIN LT Théng ké
Xdc sudt || BLNN roi PLNN Ubc Kiém dinh gia Tuwong
clia bién rac: Bang lién tuc: lwong thiét: cho gia tri quan hoi
cé: Cong va ham ham mat tham so: TB, phuong sai, quy: hé
thirc phin bd; d6 va ham cho ky ty 1&; so sanh hai || so tuwong
Bernoulli; cac dac phan bod; vong, g tri TB, hai mau,
XS cb trung; cac dac phuong phuong sai, hai phuong
diéu kién; phin b trung; sai, ty I¢; ty 1&; tiéu chuan trinh
CTXS nhi thi, phéan bd tim n, a pht hop; kiém duong
day di va phan b chuan, hoic &, ... tra tinh doc 1ap; hdi quy,
CT Poisson; m, ' so sanh nhiéu ty sai sd, ¥
Bayes,... déu,... g,... nghia,...

Phén bé chucfn, Student,
Khi binh phuong, Fisher

Pbi voi nhimg ban khong co6 diéu kién oOn tép tur dau, sip dén ngay thi cudi ky ma
chua hoc dugc nhi€u thi c6 thé xem mot s6 dang thuong gap dudi day:
* Phan x4c sudt:
(1) Cong thic xac suat day du va cong thirc Bayes (rat hay xuat hién)

(2) Pai lugng ngiu nhién roi rac: 14p bang phan bd xic sudt; tim ky vong,
phuong sai; phan bd nhi thirc, phan b6 Poisson.

(3) Phan bd chuan, phan b mii: tim ky vong, phuong sai, median, tinh xac suat
* Phan thong ké:
(4) Uéc luong khoang cho gia tri trung binh, tim sd quan sat can thiét.

(5) Udc lugng khoang cho ty 1€.
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(6) Kiém dinh gia thiét cho gia tri trung binh (hay xuét hién)
(7) Kiém dinh gia thiét cho ty 1¢.
(8) So sanh hai gia tri trung binh (hay xudt hién)
(9) Tiéu chudn pht hop Khi binh phuong (rat hay xuét hién)
(10) Tim hé sb tuong quan mau, 14p phuong trinh hoi quy tuyén tinh va néu y
nghia cua phuong trinh, sai s binh phuong trung binh (rat hay xuat hién).

Bdng thong ké mot s6 dang thuong gdp trong cdc dé thi cudi ky:

Dang bai | Pé1 | Pé2 | Pé3 | Pé4 | Pé5 | Be6 pé 7 Dé 8
Q) Caul [Céulb Cau2 | Caul | Caula
2) Cau1l Cau2, |Céula | Cau1l Cau 2
(3) Cau2 | cau2 |Caula| cau2 Cau 2a Darh
4) Cau 3a Cau 4a | Cau 4b |Céu 3a riéng cho
(5) Cau 3c [Cau 3b Cau 3c | sinh vién
(6) Cau3c | Cau3a | khoa Vit
) Cau 3b Cau 4b y
8) Céu 3b Céu 3a Cau 4a
9) Cau5 | Cau3a|Cau3c | Caudc| Cau3 |Cau3d
(10) Cau4 | Caud | Caud | Cau3 | Caub | Caud |Cau3iad.e
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MOT SO PE THI CUOI KY

1. P& thi cudi ky I nim hoc 2012 — 2013

_ DAL HOC QUOC GIAHANOQI BE THI KET THUC HOC KY II
TRUONG DAI HOC KHOA HQOC TU NHIEN NAM HOC 2012 - 2013

Moén thi: Xdc suit thong ké

M3 mon hoc: MAT 1101 S tin chi: 03

Danh cho sinh vién cac khoa: Hoa hoc, Sinh hoc, Pia ly, Pia chat, Méi truong, KT-
TV-HDH, Y-Duoc

Dang d¢é thi: Puwge sir dung tai liéu
Thoi gian lam bai: 90 pht (khong ké thoi gian phat dé)

Cau 1. Cho X la bién ngdu nhién roi rac ¢6 thé nhan cac gia tri x; = {1, 2, 4, 8, 16}.
Biét rang P(X = x;) = k/x; voi k> 0:

a) Lap bang phan phdi ciia X va tinh ky vong E(X), phuong sai D(X).

b) Cho Y = (X — 4)2. Tinh E(Y), D(Y).
Cau 2. Cac nghién ctru cho thay tudi bat dau biét di cia tré em tuan theo phan phdi
chudn véi ky vong p = 13 (thang) va do léch chuan o = 1,5 (thang).

@) Tinh xac suat dé mot em bé bit dau biét di trudc 11 thang tudi? Sau 15 thang

tudi?

b) Xéc suit dé mot em bé biét di trong khoang thoi gian tir 11 thang tudi dén 15
thang tuoi.

¢) Xac suit dé mot em bé bat dau biét di vao dung 13 thang tudi.

d) Gia dinh bé An ndi ring bé s& bict di som nhét 1a 12 thang va mun nhat 1a khi
dugc 15 thang. Khang dinh nay cua gia dinh bé An c6 thé sai v&1 xac suat 1a bao
nhiéu?

Cau 3. Cho X la bién ngiu nhién lién tuc tudn theo phan phdi chuan. Quan sét 13 gia
tri cia X trén nhdém doi tugng A va 15 gid tri cia X trén nhom doi tuong B, dugc cac
sO liéu sau:

Nhém A: na = 13; Yxa = 1761; X (xa)? = 238787
Nhém B: ng = 15; ¥xg = 2119; ¥ (xg)* = 299819

a) Véi @6 tin cay 95%, tinh wéc luong khoang cua pa VA Pg (1an luot 13 ky vong
cua X trén nhom do1 tugng A va B).

b) Hay kiém tra két ludn pa < Mg vOi muc ¥ nghia o = 5%. Biét rang hai phuong
sai Gi VéGé (1an luot 1a phuong sai ciia X trén nhom A va B) 1 bang nhau.

Cau 4. Po lugng cholesterol trong mau Y (g/l) ctia 10 ngudi & cac dd tudi khac nhau
X (nam) dugc bang so6 li€u sau (gid thuyet rang X, Y déu tuan theo phan phoi chuan):
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Xi 30 60 40 20 50 30 40 20 70 60
Yi 1,6 2,5 2,2 1,4 2,7 1,8 2,1 1,5 2,8 2,6

a) Tinh hé s6 twong quan mau

b) Lap phuong trinh hdi quy tuyén tinh thuc nghiém cua Y theo X.
¢) Pudng hoi quy tim dugc c6 thé ding 1am gi? Vi sao?

d) Udc lugng sai s binh phuong trung binh.

Cau 5. Quan sat cac gia tri x; clia bién ngau nhién X thu dugc két qua sb 1an xuét hién
m; nhu sau:

Xi 1 2 3 4 5 6 7 > 7
m; 2 4 6 7 6 4 3 1

Voi mitc y nghia 5%, hdy kiém tra xem X c6 tuan theo ludt phan bd Poat — xéng hay
khong?
Loi giai:
Cau 1:
a) Ldp bang phéan phéi ciia X va tinh EX, DX:
Theo dau bai ta c6: P(X = ;) = k/x;. Do d6:
P(X=1)=k1
P(X=2)=k/2
P(X=4)=k/4
P(X=8)=k/8
P(X=16)=k/16

Ma tong céc xac suat phai bang 1 nén:

k k k k k 1 1 1 1
—F—+—+—+—=1 & Kl+=+=+=+—|=
1 2 4 8 16 8 16
<:>k.3—1=1 = k=E

16 31

+ Bang phdn phéi (phdn bé) xdc sudt ciia X:

X 1 2 4 8 16
ey | B | 8 | & | 2 | L
31 31 31 31 31

+ Ky vong cua X la:

5
EX=> xp, V6i p; = P(X = %)

i=1
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ex=16,08 44,52 461 516 %0
31 731 31 81 31 31 |31

+ Phuong sai cua X

5
DX =EX’ —(EX)* =Y x’p; — (EX)’
i=1

2 2
:12.E_|_22_£+42_i+82_£+162_i_(@j :4_96_(@) :%
31 31 31 31 31 \31 31 31 961

=19,3403

b) Tinh EY, DY véi Y = (X — 4Y:

Cac gia trico thé co cua Y:

X 1 2 4 8 16
Y = (X—4)° 9 4 0 16 144

= Bang phan bd xéac suat cua Y:

Y 0 4 9 16 144

4 8 16 2 1

oY=y | o | | | S o
31 31 31 31 31

+ Ky vong cua Y-

5
EY=yp =02 148,910,162 ;144 1 _ 32
- 31 31 31 31 31 |31

+ Phuong sai cua Y:

5
DY ~EY? ~(EY) = 3 yip, ~(EYY
i=1

_oe 228,010 1622 qppe L
31 31 31 31 31

=1602,4225

352)° 578928
31 961

Cau 2:
Goi X 1a tudi bat dau biét di cua tré em. Ta c0:

X ~N (13;1,5%)

a) Xdc sudt dé mot em bé bt dau biét di trude 11 thang tudi, sau 15 thang tudi-

X-13 - 11-13
1,5 1,5

2
P(X<11)=P( :P(Z<—EJ Vi Z ~ N0, 1)
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=P(Z<-1,33)= ®(-133)=1-D(1,33)=1-0,9082 = {0,0918

(gia tri ®(X) dugc tra trong bang phan bd chuan tic)
Vi phan bd chuan c6 tinh chat dbi xing nén:
PX<pu—-8)=P(X>u+38) (ulaky vong va & 1asb duong bit ky)
Thay pn=13va 6 =2 ta dugc:
P(X>15)=P(X < 11)=|0,0918

b) Xdc sudt dé mot em bé biét di trong khodng thoi gian tir 11 dén 15 thdng tudi:
P(11< X <15)=1-P(X <11)-P(X >15)
=1-0,0918-0,0918

=10,8164

¢) Xac sudt dé mot em bé bat dau biét di vao ding 13 thang tudi:
P(X=13) =0 vi X la dai lvong ngu nhién lién tuc’

d) Xdc sudt sai ciia khdng dinh cia gia dinh bé An:
Khang dinh cua gia dinh bé An 1a sai khi bé An biét di truéc 12 thang hodc sau
15 thang. Xac suat sai la:
P(X <12)+P(X >15)

= @(%j+0,0918 = ®(-0,67)+0,0918 =1-®(0,67)+0,0918

=1-0,7486+0,0918 = |0,3432

Céhu 3:
a) Udc luong khodng cho ky vong usva g, do tin cdy 95%:

Dang bai toan udc lugng khoang cho ky vong, truong hop biét phan bd chuin
nhung chua biét phuong sai 1y thuyét.

* Udc luong khodang cho iy, do tin cdy 95%:

Ta cO:
— X
Xa = 2 _1761 =135,4615
N, 13
X2 o 2
@ - D Xa (Xn)? = 238787 _[1761] _18.4004
Na 13

= U6c luong khoang cho pa voi do tin cay 95%:

! Luu y: gia tri 13 ¢ day la gia tri chinh xac tuyétdbi, khong dugc lam tron.
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— o S = a S

XA —t = A Xa+t — 2
Ha € A nA_l(Z) n, -1 A nA_l(Z) Ny —1J
i, €|135,4615—1,,(0,025) 18’f§24; 135,4615+t,,(0,025) 18’3224]
o <[ 13546152170 18,;1324; 135,4615+2,179 18’f§ 24)

u, €(132,76; 13816)

* Udce luong khodang cho py, do tin cdy 95%:
Ta co:

— X
Xg = 2% _ 210 =141,2667
nB

X5 < i
- L—(XB)Z _ 299819 _(2119} _ 316622
Ng 15 15

= Uéc lugng khoang cho pg v&i do tin cdy 95%:

X o) S 2 a) S
el Xe—t, || = | ——=: Xe+t, 4| - | ——=
Ug B nB—l[Zj nB—l B Bl(zj nBlj
Mg € 141,2667—t14(o,025),/31’ff22; 141,2667 +1,,(0,025) 31’6622]

14
ug €(141,2667—-2,145, / 31’:?522 ; 141,2667 +2,145, / 31’5222 }

g (138,04, 144,49)

Vay véi do tin cdy 95% ta c6 thé cho rang gia tri trung binh cta X trén nhom déi
tuong A nam trong khoang (132,76; 138,16) va gia tri trung binh ctuia X trén nhoém doéi
tuong B nam trong khoang (138,04; 144,49)

b) Kiém tra két ludn py < t v6i mirc y nghia 5%
Thudc dang bai so sanh hai gia tri trung binh, truong hop thir chua biét hai
phuong sai nhung hai phuong sai bang nhau va biét phan bd chuan.
Bai toan: ( Gia thiét H: pa = pg
Déi thiét K: pa < pg
Mtrc y nghia: o = 0,05
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— Mién béac bo cua bai toan:
S={t<—t, .. ,(@)]

Ta coO:

t =

Xa —Xs \/nAnB(nA+nB—2)
/NS5 +NgSs Np+Ng

_ 135,4615-141,2667 \/13.15.(13+15—2)__2923
,/13.18,4024 +15.31,6622 13+15 ’

Tra bang phan bd Student ta duoc:
_tnA+nB—2 (0“) = _t26 (0’05) = _1;706

Do do, t<-t, ., ,(a). Mién bac bo di xay ra, ta bac bo H va chip nhan K.

Vay, v6i muc ¥y nghia 5% ta tam thoi cho rang cho rang gia tri trung binh cta X
trén nhom doi twong A nhoé hon gia tri trung binh cia X trén nhom ddi twong B (s <
ug), cho t&1 khi c6 thém thong tin maoi.

Cau 4:
X 1a do tudi, Y 1a lugng cholesterol trong mau.

Xi 30 60 40 20 50 30 40 20 70 60
Yi 1,6 2,5 2,2 1,4 2,7 1,8 2,1 1,5 2,8 2,6

a) Tim hé s6 twong quan mdu:

iniyimi ~ XY
r=

SxSy

Sir dung may tinh bo tui ta tinh dugc’:
+ 1inyimi =96,9
n
+ X =42 +5% =276
+Y =212 +52 =0,2456

= Hé s6 tuong quan mau:
. _969-42.212

\/276.0,2456

Hé s6 tuong quan r rat 16n, do d6 mdi quan hé tuyén tinh gitra X va Y rét chat.

0,9547

! Xem céch tim cac chisé thdngké bing miy tinh bo tai tai Phu lyc P.2.2, trang 177 — 178.
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b) Ldp phwong trinh dwong hoi quy tuyén tinh thwe nghiém ciia Y theo X:
Phuong trinh dudng hdi quy cua Y theo X c6 dang:
y-Y=r~(x-X)oy=r—~+(x-X)+Y

X X

<y =0,9547 /0’22;126 (x —42)+212

< |y =0,0285x +0,9239

¢) Phirong trinh dwong héi quy tuyén tinh thuc nghiém cé thé dung dé dw bdo (xdp
xi) ham lugng cholesterol trong mau theo do tuoi nhat dinh.

Vi du: khi d6 tudi la 80 thi ham lugng cholesterol trong méu la:
0,0285.80+0,9239 =3,2 (g/1)
d) Ubc lgng sai sé binh phwong trung binh:
Sai s6 binh phuong trung binh khi xdp xi Y theo X:

52, =s2(1—r%) =0,2456.(1—0,9547) = [0,0217

Céau 5:

Huong ddNn Dang bai toan “Tiéu chuan ph,it hop khi binh phwong” vi can kiém
tra xem cac so liéu quan sat co tuan theo phan bo F nao do hay khong.
Bai toan:
Gia thiét H: X c6 phan bd Poisson
Péi thiét K: X khong co6 phan b Poisson
Mtrc ¥ nghia a = 0,05
Uéc lugng diém cho tham an A cta phan bd Poisson:

1.2+2.4+3.6+ 4.7:;;5.6+ 6.4+7.3+8.1 _ 1339 =4,2121

Tién hanh gop khoang dé thoa man m; > 5 Vi. Ta duoc bang sb liéu méi nhu sau:

Ak=X =

Xi <3 3 4 5 >5
m; 6 6 7 6 8

Tinh céc x4c sut p; 1y thuyét theo phan bd Poisson (A*):

—4,2121 4121210 +e—4,2121 4’21211 +e—4,2121 4121212
© 0! S C21

-4,2121 4,21213
-3l

P(X<3)=¢e =0,2086

P(X=3)=¢ =0,1845
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4,2121

P(X = 4) = g 42, =0,1943

P(X=5)=e

-42121.—4’21'215 =0,1637

P(X >5)=1-P(X <5)=1-0,7511=0,2489
= Mién bdc b6 ciia bai todan:

1&Em?
s={233 00z )
N5a P

(voi k =5 1a s6 khoang va r =113 sb luong tham an)
Tinh:

1&m? 1 6° 6° 7° 6° 8°
=y -n== + + + + -33
N4 p; 33(0,2086 0,1845 0,1943 0,1637 0,2489
=0,2404
Tra bang cua phan bd Khi binh phuong ta duoc:
Xr1 (@) =5 (0,05) = 7,81

Do d6 mién bac bo khong xay ra, ta chap nhan H va bac bo K. Vay, véi muc y
nghia 5% ta tam thoi cho rang X tuan theo luat Poisson.
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2. Pé thi cudiky I nim hoc 2013 —2014
_ PAIHOC QUOC GIA HANQI BE THI KET THUC HOC KY I
TRUONG DAI HOC KHOA HOC TU NHIEN NAM HOC 2013 - 2014
Moén thi: Xac suat thong ké

M3 mon hoc: MAT 1101 S4 tin chi: 03

Danh cho sinh vién cac khoa: Héa hoc, Sinh hoc, Pia ly, Dia chat, Moi truong, KT-
TV-HDH, Y-Duoc

Dang dé thi: Puwgc si dung tdi liéu
Thoi gian lam bai: 90 phit (khong ké thoi gian phat dé)

Cau 1: Nguoi ta ding mdt test dé phat hién mot loai virus trong mau gay bénh cho
nguoi (test duong tinh 1a dau hiéu dé chan doén c6 virus, test am tinh 1a dau hiéu dé
chan doan khong c6 virus). Test trén c6 dac tinh sau:
e 95% s ngudi mang virus khi test cho két qua duong tinh.
e 90% s6 ngudi khong mang virus khi test cho két qua 4m tinh.
Nguoi ta chon ngau nhién mot ngudi tir mot ving c6 ti 1& ngudi nhiém virus 13 2/3.
a) Tim xac sut dé ngudi duoc chon ra co két qua duong tinh khi thyuc hién test.
b) Tinh x4c sudt dé test cho chan doéan sai vé tinh trang nhidém virus cua ngudi

duoc chon ra & trén.

Cau 2: Tudi tho ciia mot loai con tring ndo d6 1a mot bién ngiu nhién X (don vi 1a
thang) vo1 ham mat d¢ nhu sau:
kx’(2—x) khi0o<x<2
g =170 K
0 khac

a) Hay xac dinh hang s k.

b) Tim ham phan phdi F(x)

¢) Tinh x4c suat dé con trung chét trudc khi né dugc mot thang tudi.

d) Tim EX, DX.
Cau 3: Mot ctra hang 16n chuyén budn ban gidy cir nhan vién dén mot nha cung cép
mua mot 16 giay hgp mot dang ban chay dé ban trong dip don ndm méi tét dén vai ti 1€
cac cd giay la: 10% cd to, 25% cd vira, 50% c& trung, 15% c& nho. Nha cung cap mdi
nhdp v¢ mot 16 giay thudc loai trén ban voi di€u kién phai mua ca 16, vi s0 lugng 16n
nhan vién bén ctra hang kiém tra ngau nhién 100 d6i thay c6 2 doi co to, 10 doi co
vira, 48 do6i co trung, 40 doi cd nho.

a) Vo1 mirc y nghia o = 0,05 ¢o thé chap nhan 16 hang cung cap phi hop v6i céc

ti I¢ vé cd giay cua cua hang khong?
b) Cira hang c6 thé chip nhan ti 1& c¢& gidy nao trong cac ti 16 ma nha cung cap c6
khong (véi o = 0,05)?
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¢) Véi xéac sudt 0,95 ti 18 gidy ¢& nho ciia nha cung cp thip nhit 1a bao nhiéu?
(Cho biét X; (0,05) =7,81; u(0,025)=1,96)
Cau 4: Pé nghién ctru mbi quan hé giita s6 nguodi tiém chich ma ty (X) véi s6 nguoi

nhiém HIV (Y) gia st ngudi ta théng ké & dia phuong (tinh, thanh phd) A trong diém
trong ca nudc co cac so liéu sau:

X 100 150 200 250 300 300 350
Vi 60 90 120 150 150 180 180
S6 dia phuong m 1 1 1 2 1 3 1

a) Tinh hé s6 twong quan mau r.

b) C6 nhan xét gi vé sy phu thudc giita s6 ngudi nhiém HIV va sd nguoi tiém
chich ma tay?

¢) Xay dung duong hdi quy binh phuong trung binh tuyén tinh thuc nghiém cta
Y theo X.

d) Puong hdi quy nhan duoc ding dé lam gi? Vi sao? Cho vi du.
e) Udc luong sai sé binh phuong trung binh mic phai khi ding dudng hdi quy
trén.

Loi gidi:

Giasu: A =‘“Ngudi mang virus”
B =*“Nguoi khong mang virus”
H = “Test cho két qua dwong tinh”
a) Tim xdc sudt dé nguoi dwoc chon ra cé két qua duwong tinh khi thuce hién test:
Theo gia thiét:
P(A) = 2/3;P(B) =1/3; P(H|A) =0,95; P(HB) =0,1
= X4c suit dé ngudi dugc chon ra cho két qua duong tinh khi duoc test:
P(H) =P(H|A).P(A)+P(H|B).P(B)

2 1 |2
< PH)=095.—+01.—=|—
H) 3 3 |3

b) Xdc sudt dé test cho chan dodn sai:
Test cho chan doan sai khi ngudi mang virus nhung test lai cho két qua 4m tinh
hodc nguoi khong mang virus nhung test lai cho két qua duong tinh.
Goi: K = “Test cho chan doan sai”. Ap dung cong thirc xac suat day du ta duoc:

= 2 1 2 |1
P(K) = P(H).P(A) +P(H).P(B) = 0052 +01._ = = |-
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Céu 2:
Ta c6 ham mat d6 cua X:

ﬂ@:{bﬁQ—m khio<x <2

0 khac
a) Xdc dinh hang s6 k:

Vi f(x) 1a ham mat d6 ctua X nén:
+00 0 2 e
jﬂ@dx=1c>jﬂ@dx+jﬂmdx+jﬂ@dx=1
—0 —0 0 2

2

f f 2x® x*
& [fdx =1 - dx=1e k| ——=- | =1
) ) 3 4)
<k 16_16 =l<:>kﬂ:1<:> k:§
3 4 3 4

b) Tim ham phdn phéi (phéan bo) F(X) ciia X:
Ham phan phéi F(x) c6 dang:

H@:WX<@=Immt

+Néux <0thi F(x) =0

+Néu 0 < x <2 thi:

F(X) = If(t)dt = If(t)dt = j t?(2 -t)dt

_3(2s Y
41 3 4 .

+Néux>2thi F(x) =1

Nlw

4\ 3 4 16

3(2 5 x“J 8x° — 3x*
=X -——— =

= Ham phan phéi F(x):

0 khi x <0
3 4
F) =435 =3 hig<x <2
16
1 khi x > 2

¢) Xac sudt dé con trimg chét truée khi né dwoc mét thang tudi:

PX<1)= j‘f(x)dx = j‘f(x)dx = jéxz (2—x)dx

0
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32, x*) _3(2_1)_[5
41 3 40434 16

d) Tim ky vong va phuwong sai cua X:

+ Ky vong cua X:

't 37 3(x* x5
EX:fo(x)dx:Z£x3(2—x)dx:—(——_J

4l 2 5
_3(g_32)_38_[6
4 5) 4’5 |5

+ Phuong sai cua X: DX =EX?* — (EX)2

2

2

v 37 3(2x°> x°
EX? = | xX*f(x)dx == | x*(2-x)dx ==| == -2
L() 4£( ) 4(5 6j

8 (6) 40-36 |4
—=DX=EX?—(EX\=2-|=2| = =
(EX) 5 (5) 25 25

Cau 3:

a) Lo hang co phu hop vaoi ti I¢é co giay cua cira hang Khdng, miec y nghia 0,05:

Huong dan: Dang bai todan “Tiéu chudn phi hop Khi binh phwong” vi kiém tra
xem mau co tudn theo phdn bo nao do hay khéng. Luu y phai gop khodang do so luong
giay co to kiém tra duwoc bé hon 5.

Goi X 1a kich ¢& doi gidy cuia nha cung cap. Bai toan:
Gia thiét H: X ¢4 ti 18 0,35:0,5: 0,15
{ Péi thiét K: X khong c6 ti 18 nhu trén
Murc y nghia o = 0,05
Mién bac bo:

i=1 i

1 & m? .
S= {HZ_I -n2 xﬁ,l (Ot)} (voi k=3 1a s0 loai kich cd giay)

1$mi 1(122 482 40°

= + + —-100 =56,86
n p 100( 0,35 05 0,15

Tra bang ctia phan bd Khi binh phuong ta duoc: ¥, (0,05) = 5,99
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Do d6 mién bac bo di xay ra, ta bac bd H va chap nhan K. Vay, v6i muc ¥y nghia
5% ta tam thoi cho rang 16 hang khong phu hop véi céc ty 1€ vé cd giay cua cira hang.
b) Cira hang c6 thé chdp nhén ti 1é c& gidy nao trong cdc ti 1é ma nha cung cap c0,
mutc y nghia o =0,05:
Hudng din: 'Dang bai toan kiém dinh gia thiét cho ty 1& (1am 4 bai toan)
* P6i véi ty 1é gidy cé to:
Bai toan:

H:p,=01| K:p, #01 (muc y nghia a = 0,05)

Ty 1¢ mau:
. 2
=—=0,02
PL =100

Mién bac bo:

[P, —p, |
S=1——EL Bl /n >y (a2
{\/pl(l—pl) n=u )}

Tinh:

[P =Pl - 1002-01] 755 2,667

I py T JoL09

Tra bang ctia phan bd chudn tic ta duoc: U (a/2) = u (0,025) =1,96

Do d6 mién bac bo da xay ra, ta bac bo H va chdp nhan K. Vay, voi mirc y nghia
o = 0,05 ctra hang s& khong chap nhan ty 1¢ gidy cd to.

* Doi voi ty Ié giay co vua:

Bai toan:

H:p,=025]| K:p, #0,25 (mtc y nghia a = 0,05)
Ty 1& mau:

Py =2 =01

T
Mién béc bo:

[P —p, |
S=q—"2_F2' /n>y(ar2
{\/pz(l_pz) " U(a )}

|p2_p2|\/ﬁ_ |O’1_O’25|\/ﬁ:3,464

Tnh: s ap) Y J/0,25.0,75

1 B A 1A X . A . s o TA N ~ 5 2 ~
Dua vao s6 licu mau c6 thé doan dugc chi co ty 1€ giay c¢d trung la thoa man.
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Tra bang ctia phan bd chudn tic ta duoc: U (a/2) =u (0,025) =1,96

Do d6 mién bac bo da xay ra, ta bac bo H va chdp nhan K. Vay, voi mirc ¥ nghia
o = 0,05 ctra hang s& khong chdp nhan ty 1& gidy c& vira.

* D6i véi ty 1é gidy cé trung:

Bai toan:
H:p,=05| K:p,#05 (muc ¥ nghia o = 0,05)
Ty 1& mau:
«~ 48
=——=0/48
Ps= 100

Mién bac bo:

|p; —Ps |
S={—3 Bl /n>u(a?
{\/pg(lpa) neul )}

Tinh:

VPs(1-ps) 1/05.05
Tra bang ctia phan bd chudn tic ta duoc: U (a/2)=u (0,025) =1,96

Do d6 mién bic bé khong xdy ra, ta chip nhan H va bac bo K. Vay, v6i mirc ¥
nghia o = 0,05 cira hang s& chip nhan ty 18 giay c& trung.

* Poi voi ty lé giay co nho:

Bai toan:

H:p,=015| K:p, #0,15 (mtc y nghia a = 0,05)
Ty 1& mau:

P =04

= m =
Mién bac bo:

A
S=q——a "Bl iy >y (a2
{\/m(lm) n=u )}

[P —Pal 7 _104-015| goo

B 1 A Y=
T =p,) J0.15.085

Tra bang ctia phan bd chuan tic ta duge: U (a/2) =u (0,025) =1,96

Do d6 mién bac bo da xay ra, ta bac bo H va chap nhan K. Vay, v6i mitc y nghia
o = 0,05 cira hang s& khong chép nhan ty 18 giay c& nho.
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C) Vi xdc sudt 0,95 ty 1é giay ¢& nhé cia nha cung cdp thdp nhdt la bao nhiéu:
Huéng dan: Dang bai todn wéc lwong khodng cho ty 1é.

Ty 1é mau ciia giay cd nhé p, =0,4 . Khoang u6c lugng la:

~ (o) [p.(l-p, - (o) |p.(1-p,
p4€[p4—“(§j Pi(Lp), p4+u@ p4(np4)]

o P, € [0,4— u(0,025) /O’f(')g’G; 0,4+u(0,025) O’fég’G]

<|p, €(0,304; 0,496)

Vay voi xac suat 0,95 thi ty 1& gidy ¢& nho ctia nha cung cap thap nhét 13 30,4%
Céu 4: X 1a s6 nguoi tiém chich ma ty, Y 1a s6 nguoi nhiém HIV
a) Tinh hé s6 twong quan mau r:
1 —
- Hinyimi - X.Y

SxSy

Sir dung may tinh bo tui ta tinh dugc™:

+ linyimi = 38850
n

+ X =250 +5% =5500
+Y =144 +s% =1584
= Hé s6 twong quan mau:

38850250144 _
\/5500.1584

b) C6 nhdn xét gi vé sw phu thudc giita sé nguoi nhiém HIV va s6 nguwoi tiém chich
ma tay:

0,9656

Hé sé twong quan mau r rat 16n, do ¢6 mdi quan hé tuyén tinh gitra X va Y 1 rat
chat. S6 ngudi nhiém HIV phu thudc rat chat ché vao s6 nguoi ti€m chich ma tay.

¢) Xdy dung dwong hoi quy binh phwong trung binh tuyén tinh thiec nghiém cia Y
theo X:

Phuong trinh dudng hdi quy cta Y theo X c6 dang:

X X

! Xem cach tim cac chisé thdngké bing may tinh bo tai tai Phy luc P.2.2, trang 177 — 178.
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&y =0,9656, |
5500

=

1584

y =0,5182x +14,4512

(x — 250)+144

Cdp nhat 22/01/2016

d) Puong hoi quy nhdn dwoc diing dé lam gi? Vi sao? Cho vi du:

Pudng héi quy nhan duoc ding dé udc xdp xi Y theo X (du doan sé ngudi nhiém
HIV dya vao s0 nguoi tiém chich ma ty) vi né 1a ham cta Y phy thudc vao X.

Vi du: khi diéu tra ¢ dia phuong B ndao d6 thay c6 330 ngudi tiém chich ma tay,
khi d6 du doan s nguoi nhiem HIV & dia phuong B la:

0,5182.330+14,4512 ~186 (nguoi)

e) Udc lwong sai sé binh phuong trung binh mdc phdi khi ding dwong hoi quy:
Sai s6 binh phuong trung binh khi xap xi Y theo X:

s2, =S5 (1-r?) =1584(1—0,9656°) =
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3. Pé thi cudiky II nim hoc 2013 —2014

_ PAIHOC QUOC GIA HANOQI
TRUONG DAl HOC KHOA HOC TU NHIEN

DPE THI KET THUC HQOC KY II
NAM HOC 2013 — 2014

Moén thi: Xac suat thong ké

M3 mon hoc: MAT 1101 S4 tin chi: 03

Danh cho sinh vién cac khoa: Héa hoc, Sinh hoc, Pia ly, Dia chat, Moi truong, KT-
TV-HDH, Y-Duoc

Dang dé thi: Puwgc si dung tdi liéu
Thoi gian 1am bai: 120 phit (khong ké thoi gian phat dé)

Cau 1 (3d): Mot nha vuon wom cdy phi lao giong cho 1am truong, o 3 vuon uom: A,
B va C. Biét cac cay glong trong cic vuon wom ndy cd chiéu cao tuén theo phan bd
chuan véi trung binh lan luot 12 0,9m; 1m; 1,1m va d6 léch tiéu chuan déu bang 0,2m.

a) Chon ngiu nhién 100 cdy trong vudn wom A thi s6 cdy c6 chiéu cao 16n hon
Im 1a bao nhiéu (theo udc lugng cua ban)?

b) Mot can bd 1am truong xuéng nha vudn kiém tra xem cay giéng c6 dem ra
tréng dugc chua. Can by nay chon ngﬁu nhién mdt vuon vom (trong 3 vudn vom A,
B, C voi xac suat bang nhau) sau d6 chon 5 céy bat ky tir vudn wom dé va do chiéu
cao, néu thay co tur 4 cay tré 1én c6 chiéu cao 16n hon 1m thi s€ cho phep dem ra trong
dai tra. Biét rang ngudi can bd nay khong cho phép dem ra trong. Tinh x4c sudt dé 5
cay phi lao anh ta chon do chiéu cao 1 ctia vuon wom A.

Cau 2 (2d): Thong ké sb khach trén mot 6t6 buyt tai mot tuyén giao thong thu duge sb
liéu nhu sau:

86 khich frén 20 25 30 35 40 45
mot tuyen
Xac suat 0,15 0,15 0.2 0.2 0,2 01
tuong ung

a) Tim ky vong va phuong sai ctia s6 khach di mdi chuyén va giai thich y nghia
cua két qua thu dugc.

b) Gia s chi phi cho mdi chuyén xe 13 1 triéu VNP khong phu thudc vio sb
khach di trén xe. D¢ cong ty xe buyt c6 thé thu 1ai binh quan cho mdi chuyén xe 1a 300
nghin VND thi phai qui dinh gia vé 1a bao nhiéu?

Cau 3 (3d): Pé danh gia tac dung cta hai loai phan bon, nguoi ta tong két ning suit
lta (tan/ha) X va Y khi dung lan lugt hai loai phan bon (PB) I va II két qua nhu sau:

Khoang gid tri nang [4.5; [4,6; [4,7; [4.8;
suit (tAn/ha) <45 4,6) 4,7) 4,8) 4,9) 4.8
S dién tich ruong
dung loai PB I (ha) ° 10 15 10 ! 4
S6 dién tich rudng
ding loai PB T (ha) 4 12 15 11 6 3
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a) V6i o = 0,05 hiy kiém tra xem tac dung cua hai loai phan bon dén nang suat
lta trung binh c6 nhu nhau hay loai nao tot hon?

b) Néu nang sudt > 4,7 dugc xem la cao. Hay udc luqng cho sd ti 1& dién tich
rudng co6 nang suat cao khi dung loai phan bon II? (vd1 xac suat 95%).

¢) Mot nguoi khiang dinh “loai phan bon I thyc ra chinh 1a loai miy nim nay
dang dung nhung chi d61 mac thoéi”. Biét so liéu thong ké da cd trong may ndm nay
tuong ung voi cac khoang giad tri san luong & bang trén la: p; = 9%, p, = 19%; p; =
21%; p, = 30%; ps = 13% va ps = 8%.

Theo ban thi khang dinh cua ngudi ndy cé dang tin khong? (véi o = 0,05)

Cau 4 (2d): Nguoi ta cho 6 bénh nhan & 1ta tudi khac nhau udng cting mot loai thudce
va theo doi thot gian phan huy loai thuoc doé trong co the, duoc két qua:

Tudi X (ndm) 25 30 35 40 50 65
Thoi gian phén hiy Y | ¢ 20 22 25 28 31
(pht)

a) Hay uéc lugng hé sé twong quan va tim duong hdi quy tuyén tinh thuc nghiém
cua Y theo X?

b) Du bdo thoi gian phan hiy thudc ctia bénh nhan 27 tu6i?
Loi giai:
Cau 1:

Goi X, Y, Z lan luot 1a chiéu cao ciy gidng trong cac vudon wom A, B, C. Theo
deé bai ta co:

X ~N(0,9; 0,29
Y ~N(1,0;0,2%
Z~N(11;0,2%

a) Udc lugng sé cdy cé chiéu cao 1ém hon Im & vieon wom A:
Ty 18 cy c6 chiéu cao 16n hon 1m & vuon A:
X-09 < 1-09
0,2 0,2

=1-®(0,5)=1-0,6915=0,3085

P(X >1) =1-P(X <1)=1—P(

= Ubc luong s cdy c6 chiéu cao 16n hon 1m:
100. 0,3085 = 30,85 (céy) ~ 31 (cay)
b) Xdc sudt dé 5 cdy chon ra la ciia vuon wom A:

Hudng dan: Nguoi can bo khéng cho phép dem di trong dai tra tire la c6 it hon 4
cdy co chiéu cao I6n hon 1m. Bai todn dd cho biét két qua xdy ra, yéu cau di tim xdc
sudt ciia mot nguyén nhan dan dén két qua dé. Trong két qua xdy ra lai cé dang phép
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thw lap Bernoulli (voi n =5 va p twong ung voi tung vuwon wom, p duoc tinh dwa vao
phan bo chuan)

= Dang bai todn két hop ca viéc tinh xdc sudt ciia mét bién ngdu nhién phdn bé
chuan, phép thu lap Bernoulli, cong thurc xac sudt day du va cong thirc Bayes.

So do cdy c6 dang nhuw sau:

Can bo chon

/3 vy —

Vieon A Viwon B Vieon C
Chap Khoéng Chap Khéng Chdp Khéng
nhan chdp nhdn nhan chdp nhdén nhdn chdp nhdn

Cac gia tri py, P2 Va p3 dugc tinh thong qua Phép thir lap Bernoulli va phdn bé
chudn twong ung voi tung vuon wom.

Goi cac bién cb:
A =“Chon duoc vudon wom A”.
B = “Chon duogc vuon uwom B”.
C = “Chon duogc vuon vom C”.
H = “Khdng chip nhin dem di trong dai tra”.

Theo bai ratacé: P(A) =P(B) =P(C)=1/3

+ Néu chon dugc vuon A va sau d6 chon 1 cdy gidng bat ky thi x4c sudt dé cay
do6 cao hon 1mla: 0,3085 (theo két qua cau a)

Khi chon 5 cay trong vuon A tuong duong voi 5 phép thir doc 1ap, mdi phép thir
cO xac suat chon dugc cay cao hon 1m 1a 0,3085. Do d6 xéc suat co it hon 4 cady cao
hon 1m (khong dugc dem trong dai tra) la:

p, =P(H| A) =1-(C%.0,3085".0,6915 + C£.0,3085°)
=1-0,0341=0,9659

+ Néu chon dugc vuon B va sau d6 chon 1 cdy gidng bat ky thi x4c sudt dé cay
do6 cao hon 1m la:

P(Y >1)=0,5 (vi Median Y =1)

Khi chon 5 céy trong vuon B twong duong véi 5 phép thir doc 1ap. Xac suat co it
hon 4 cdy cao hon Im la:

p, =P(H|B) =1—(C%.05° +C2.05°)
=1-0,1875=0,8125
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+ Néu chon duogc vuon C va sau d6 chon 1 cdy gidng bét ky thi xac suit dé cay
do6 cao hon 1m la:

P(Z>1)=1-P(Z<1) =1-®(%) =1-(1-®(0,5)) =@ (0,5)

=0,6915

Khi chon 5 cay trong vuon C twong dwong voi 5 phép thir doc 1ap. Xac sudt co it
hon 4 cay cao hon 1m la:

p, =P(H|C) =1—(C{.0,6915".0,3085 + C£.0,6915°)
=1-0,5108 = 0,4892

= Xdc suat dé 5 cay dwoc chon ra la cua vuon wom A: ap dung cong thirc xdc
sudt Bayes.

P(A [ H) = P(H|A). P(A)
P(H|A).P(A) + P(H | B). P(B) + P(H | C). P(C)
0,9659.
~ 90995 ~ 0,9659
1 10,9659 +0,8125 + 0,4892

0,9659& +0,8125.— +0,4892.—
3 3 3

=10,426

Céu 2:
Goi X 1a s6 khach di trén mot chuyén xe buyt.

a) Tim ky vong va phwong sai ciia sé khdch di trén méi chuyén va gidi thich ¥ nghia
cua ket qua thu duoc:

S0 khich trén |54 25 30 35 40 45
mot chuyen

Xac suat 0,15 0,15 0,2 0,2 0,2 0,1
trong ung

+ Ky vong cua X:

EX =Y x,p, =20.0,15+ 25.0,15+30.0,2 +35.0,2 + 40.0,2+ 45.0,1

=132,25

+ Phuong sai cua X:
DX =EX* —(EX)* = x?p, — (EX)’

=20°.0,15+ 25°.0,15+30%.0,2 + 35°.0,2 + 40°.0,2 + 45%.0,1— 32,25*

=1101,25-32,25° = |61,19
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- Y nghia:
Ky vong (EX) thé hién s6 khach trung binh di trén mot chuyén xe, sau khi quan
sat sO luong khach ctia nhiéu chuyen Phuong sai (DX) thé hién muc d6 phén tan cua
s6 khach trong mdi chuyén so v6i s6 khach trung binh cua cac chuyen DX cang 16n

th1 murc phan tan cang lon, DX cang nho thi s6 khach trong cac chuyén cang tap trung
gan s6 khach trung binh.

b) Gia vé quy dinh la bao nhiéu:

Pé mdi chuyén 14 binh quan 1a 300 nghin VND thi doanh thu binh quan cta mdi
chuyén 1a 1 triéu 300 nghin VND (vi phai trur di 1 tri¢u tién chi phi). Ma s6 khach
trung binh trén mdi chuyén 1a 32,25 nguoi do d6 gia vé phai quy dinh la:

1300000:32,25=40310 (VND)

Cau 3:
Goi X va Y 1 nang suét ltia khi ding hai loai phan bon I va II.

a) Tac dung cia hai logi phdn bén dén nang sudt lia trung binh ¢6 nhw nhau hay
khong:

Huéng dan: Dang bai toan so sanh hai gid tri trung binh; truong hop chua biét
phuong sai Iy thuyét, chwa biét phan bé chudn nhung hai ¢ mau lém. Trude tién, tinh
nang sudt lia trung binh ciia hai mau va so sanh ching véi nhau dé xdac dinh déi thiét
cua bai toan la EX < EY hay EX > EY.

Tor bang dit li¢u ta tinh dugc:
Nk =Ny =51; X =4,6814; Y =4,6735; s =0,0194; s;, =0,0171

Ta thdy, X >Y . Do do, tién hanh kiém dinh bai toan sau:

H: EX=EY
(a=0,05)
K: EX>EY
Mién bac bo ciia bai toan:
S={U>u()}
T U= X-Y _ 4681446735 _ 0.2924
' s2 s? J 0,0194 0,0171
+ +
n,—1 n,-1 50 50

Tra bang ctia phan bd chuan tic ta duoc: u(a) = u(0,05) = 1,645

= Ta thiy U < u(a) do d6 mién bac bod khong da xay ra. Ta chap nhan H va béac
bo K. Vay v6i mic y nghia 0,05 ta tam thoi chap nhan rang hai loai phan bon cho
nang suat lta nhu nhau.

b) Udc luong ti 1¢ dién tich ruéng cho nang sudt cao (>4,7 tan/ha) khi diing phdn
bon loai Il (véi 1 — o = 0,95):

Ty 1€ mau cua ruong cho nang suat cao:
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11+6+3 20
51 51

V6i 1 —a = 0,95 thi khoang udc lugng nhu sau:

. u( J/p a-p. , +u( j/p (1 p*))
2 n 2 n
[20.31. 20.31
——196 ; +1,96
Pe 5713 513 j

pe(0,2582; 0,5262)

*

Vay voi xac sut 95% thi ty 1& dién tich ruéng cho ning suit cao khi dung phén
bon loai II thudce khoang (0,2582;0,5262).

¢) Ty 1é dién tich ruéng ding phan bén loai I cé nhw khang dinh khéng (a = 0,05):

Huéng dan: Dang bai todn Tiéu chudan phu hop Khi binh phwong, luu ¥ g6p
khodng dé théa man m; >5 Vi

Vi s quan sat trong khoang cudi cting < 5 nén ta tién hanh gdp khoang thanh:

Khoang gid tri nang
suit (tAn/ha)

S6 dién tich rudng

dung loai PB I (ha)

Bai toan:
Gia thiét H: Dién tich rudng theo ty1¢ 0,09:0,19:0,21:0,3:0,21
Péi thiét K: Dién tich rudng khong theo ty 1é nhu trén
Muc y nghia 0,05

<45 [4,5;4,6) | [4,6;4,7)|[47,48)| =48

5 10 15 10 11

Mién bac bo cua bai toan:

={ > ns 2, )}

i P
Trong d6: + m; 1a s6 quan sat trong khoang thi i.
+n 1a tong s quan sat, n =51
+ pi 1a xac sut tinh theo 1y thuyét cua khoang thi i.
+ k 14 56 khoang, k=5
Tinh:

ngp 51

1< m? 1( 5 10> 15° 10* 117
= n=— + + +—
009 019 021 03 0,21

j —-51=3,61
Tra bang phan bd ¥ ta dwoc: %2 ,(a)=x2(0,05)=19,49
Do d6 mién bac bo khong xay ra, ta chdp nhan H va béac bo K.
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Vay, v6i muc ¥ nghia 0,05 ta tam thoi chip nhan rang “phan bon loai I chinh 1a
loai mdy nam nay dang dung nhung chi d61 mac ma thoi”.

Céau 4:

a) Hé s6 twong quan mdu r va phwong trinh dwong hoi trung binh tuyén tinh thuc
nghiém cua Y theo X:

Ta c6: X 1a tudi bénh nhan (nim) va Y 1a thoi gian phan hily cua thude (phit).

* He so twong quan mau:

iniyimi -XY

I =
SXSY

Sir dung may tinh bo tui ta tinh dugc™:

1 6160
n Z Iyl | 6
LX< g 20425
6 36
+Y = 141 + si = 993
6 36
— Hé sb tuong quan mau:
6160 245 141
__6 6 6 _ N L
=7 fea25.993 %9961 (moi quan h¢ tuyen tinh rt chat)
- 36%

* Phuong trinh dwong hoi quy tuyén tinh thuc nghiém cia Y theo X:

X X
y— o561 [958 36 245) 141
36 6425 6 6

<|y=0,3759x +8,1518

b) Du bdo thoi gian phédn hiy thuéc ciia bénh nhdn 27 tudi:

Phuong trinh dudng hdi quy tuyén tinh thyc nghiém cua Y theo X c6 thé dung dé
du bdo thoi gian phan hay thuéc cia mdt bénh nhan cé tudi nhat dinh.

Voi bénh nhan 27 tudi (x = 27) thi thoi gian phan hay thubc 1a:
y = 0,3759. 27 + 8,1518 = 18,3 (phtt)

! Xem cach tim cac chisé thdngké bing may tinh bo tai tai Phu lyc P.2.2, trang 177 — 178.
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4. Pé thi cudiky phu — hé niim 2014

_ DAL HOC QUOC GIA HA NOI BE THI KET THUC HOC KY PHU
TRUONG PAI HOC KHOA HOC TU NHIEN HE NAM 2014

Moén thi: Xac suat thong ké

Ma mén hoc: MAT 1101 S6 tin chi: 03
Danh cho sinh vién cac khoa: Hoéa hoc, Sinh hoc, Pia ly, Dia chat, Moi truong, KT-
TV-HDH, Y-Duoc
Dang dé thi: Puec sir dung tai liéu
Thoi gian 1am bai: 120 phit (khong ké thoi gian phat dé)
Cau 1 (2d): Chon ngau nhién 3 vién bi tir mot tai c6 6 bi den va 4 bi trang. Goi X 1a s6
bi trang dugc chon. Goi Y 1a sO tién nhan dugc, bi€t rang néu dugc moi bi trang s€
duogc 200 USD, mobi bi den dugc 300 USD.

a) Tim ky vong, phuong sai cua Y. Néu y nghia céac dai luong.

b) Tim bang phan b dong thoi ciia X, Y. Tinh cov(X, Y); két luan gi vé tinh doc
lap cia X va Y.

Céu 2 (3d): Trong lugng san phdm X cua mot may tu dong san xuit 1a mot bién ngau
nhién c6 phan bd chuan véi trung binh 100g, d¢ 1éch ti€u chuan 1g. San pham dugc
coi la dat tiéu chuan ky thuat néu trong luong cta nod dat tir 98g dén 102 g.

a) Tim ty 1é san phdm dat tiéu chuan k¥ thut ctia nha may.

b) Udc lugng sd san pham khong dat tidu chuan tir 16 hang gdm 200 san pham
duoc san xuét ra tir may nay.

¢) Tim a dé P(X > a) = 0,05

Cau 3 (2d): San lugng khai thac than & mdt cong ty than dugc ghi lai qua 9 nam nhu
Sau:

Nam (X) 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996

San luong Y

(van thn) 60 61 64 65 66 66 69 70 72

a) Tim wéc lugng cho hé sb tuong quan ciia X va Y. Két luan gi v& mdi quan hé
gitta X va Y.

b) Tim dudng hdi quy tuyén tinh thuc nghiém ciia X va Y. Hay du doan vé sb
than co6 thé khai thac duoc vao nam 20007?

Cau 4 (3d): SO tai nan giao thong xdy ra mdi ngdy ¢ thanh phd quan sat dugc (trong
156 ngay quan sat):

S tai nan trong ngay (X) | 0 1 2 3 4 5 6 7 8

Sé ngy (n) 10 | 32| 46 | 35 | 20| 9 | 2 1| 1
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a) Udc luong cho s wu tai nan trung binh trong ngay ¢ thanh phd véi do tin cay
95%. Y nghia ctia udc luong nay 1a gi?

b) S& wu tai nan trong ngay 16n hon 4 thi ngiy d6 dugc xem 13 ngdy tir than, hdy
kiém tra nhan xét cho rang ty I¢ ngay tur than ¢ thanh phd nay 1a 16n hon 8%. Hay néu
¥ nghia ctia két ludn cta ban?

¢) C6 ¥ kién cho rang sd tai nan giao thong & thanh phé mdi ngay c6 phan bd
Poisson. Hay két luan vé nhan xét ndy véi mirc y nghia o = 0,01.

Loi giai:
Cau 1:
a) Tim EY, DY. Néu y nghia cac dai luong:
X 1a sb bi trang trong 3 vién bi duoc 14y ra. Ta co: X(Q) = {0, 1, 2, 3}
Y 1a s6 tién nhan duge: Y = 200X + 300(3 — X) = 900 — 100X

+ Tinh céc xac sudt tuong Ung:

0 3
P(X = 0) = CCC % :>P(Y:900):%

10

1 A2
pox=1)="C - py_gog)=1
Ch 2 2
2 A1
P(X = 2)—C o i :>|3(Y=7OO)=3
ClO 10
3 A0
Px=3)="xCe -1 pry_g00)=
Clo 30 30
= Bang phdn bé xdc sudt ciia Y:
Y 600 700 800 900
P(Y =vy) 1/30 3/10 1/2 1/6

+ Ky vong cua Y:
1 3 1 1
EY =Y y,p; =600._~ +700.-— +800.= +900.= = (USD)
30 10 2 6
+ Phuong sai cua Y:

DY =EY*—(EY)* = 6002.i +700% 3 + 8002.E +900°, 1 780° = 5600
30 10 2 6

* Y nohia cdc dai lwong:

+EY thé hién gia tri trung binh cua sb tién nhan duoc.

+ DY thé hién mtrc d6 phan tan (mic d6 tan mat) cta cac sb tién nhan duoc xung
quanh gia tri trung binh cua ching. DY cang lon thi mic d6 phén tan cang lon, DY
cang nho thi céc sb tién cang tap trung quanh gi trj trung binh.

Hoang Van Trong —0974.971.149
144



Cdp nhat 22/01/2016

b) Bing phdn bé dong thoi cia X va Y. Tinh cov(X, Y). Két ludn vé tinh déc ldp giita
Xvay:

+ Bdng phdn bo dong thoi ciia X va Y-

X Y 600 700 800 900
0 0 0 0 1/6
1 0 0 1/2 0
2 0 3/10 0 0
3 1/30 0 0 0

+ Tinh cov(X, Y):
cov(X,Y) =EXY —EX.EY
Ta co:

1
i=1 j=1

I 1 3 1 1
EXY = X.y.p: =600.3.— +700.2.— +800.1.— +900.0.— =880
ZZ prll 30 10 2 6

1 1 3 1
EX=)>» xp.=0.—+1.—+2.—+3.—=1,2
Z P 6 2 10 30

EY =780 (theo cau a)
Suy ra: cov(X,Y)=880—-1,2.780 =
+ Két ludn vé tinh déc lap giita X va Y:
X va Y doc lap khi va chi khi:
PX=x;Y=y,)=PX=x,).P(Y=Yy,) Vi,j.

Xét mot truong hop cu thé ta thay:

0=P(X =0;Y =600) = P(X =0).P(Y =600) zl_i:i
6 30 180
Vay X va Y khong doc 1ap (hay X va Y phu thudc voi nhau).

Cau 2:
X 14 trong luong san phim do may tw dong san xuit: X ~ N(100, 17)
a) Tim ty 1é san pham dat tiéu chudn ky thudt ciia nha mdy:

San pham dat tiéu chuan 13 nhitng san phdm cé trong lugng tir 98 dén 102g. Xac
suat can tim:

98 -100 < X —1100 S 102 1100

(v6i Z = (X —100)/1 laDLNN c6 phan bd chuan tic)
=D(2) - D(-2) =2.9(2) -1=2.0,9772 -1 = |0,9544

P(98£X£102)=P( sz(—2<Z<2)
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b) Uéc lwong sé san pham khong dat tiéu chudn tir 16 hang gom 200 san phdm:

Khi iy ngiu nhién mot san pham, xic sudt dé san pham nay khong dat tiéu
chuan la: 1-0,9544 = 0,0456

Néu goi Y 12 s6 san pham khong dat tiéu chudn trong 200 san pham duoc 13y ra
thi: Y ~ B(200; 0,0456). wU’(’yc lugng cho s0 san pham khong dat ti€u chuan 1a tim ky
vong cua Y (udc luong di€ém).

S6 san pham khong dat tiéu chuan theo uéc luong la:
200.0,0456 = 9,12 ~[10] (san pham)
¢) Tima dé P(X > a) = 0,05:
a—100

P(X >a) =0,05 < P(X <a) = 0,95 < cp( j =0,95

< a-100=1,645 < |a=101,645

Céu 3:
X: nam
Y: san luong (van tén)

a) Ubc lugng cho hé sé twong quan mdu ciia X VA Y:

* H¢ s0 tuong quan mau:

iniyimi ~-X.Y

SxSy

=

Sir dung may tinh bo tui ta tinh dugc™:

1 1181342
+— xym =—-——
n Z |y| i 9
= 20
+X =1992 +8% = 3
o 9593
+ Y:T +S$ :14,0988
— Hé s6 twong quan mau:
118;342 _1992.5993
r= 20 = 10,9856
?.14,0988

! Xem cach tim cac chisé théngké bing may tinh bo tai tai Phu lyc P.2.2, trang 177— 178.
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* Moi quan hé¢ gitra X va Y 1a mbi quan hé tuyén tinh thuan, rét chit.

b) Puong hoi quy tuyén tinh thuc nghiém ciia X va Y; dw dodn sé than c6 thé khai
thac duoc trong nam 2000:

+ Pudng hdi quy tuyén tinh thuc nghiém ciia X theo Y:

X = 13X (y - ¥) < x —1992 = 0,9856, |20 (y— 593)
s, 3.14,0988 9

< [X=0,6777y+1947,3444

+ Puodng hdi quy tuyén tinh thyc nghiém cia Y theo X:

y-Y =13 (x—X) oy 222 _0,9856. [ 14098 , 1999)
s, 9 20

< |y =1,4333x—2789,247

Dy doan s than cé thé khai thac duoc vao nim 2000: duya vao phuong trinh
duong hoi quy tuyén tinh thyc nghiém ctia Y theo X taco:

Yoo =1,4333.2000 — 2789,247 = 77,353 (van tan)

Céau 4:

a) Udc lwong s6 vu tai nan trung binh trong ngay, do tin cdy 95%. Y nghia ciia wéc
lwong:

Hudng dan: Dang bai todn wéc lwgng khoang cho gid tri trung binh, truong hop
chua biét phwong sai, chiea biét phdn bo chudn nhung c¢& mau lén.

Goi X 14 s6 tai nan giao thong trong ngay. Dya vao s6 liéu quan sat ta co:

= 1 0.10+1.32+2.46+3.35+4.20+5.9+6.2+7.1+8.1
n

=35 o 4423
156

% — 0%.10+1%.32+2%.46+3%35+4°.20+5°9+6%.2+7°.1+8%1 B (381)2
156 156
=21185

= Khoang udc luong:
EX ;_U(z};; >‘<+U(EJL
2)\n-1 2)yn-1

EX | 2,4423-u(0,025), |2 11;;’5, 24423+ u(0,025).| 2 1185]

155
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EXe[24423 196‘/21185 2,4423 + 196‘/21185j

EX €(2,2132;2,6714)

Vay, v6i do tin cdy 95% thi s tai nan giao thong trung binh/ngdy nam trong
khoang (2,2132;2,6714).

* Y nghia cua woc lvong:

So tai nan giao thong trung binh/ngdy nim trong khoang (2,2132; 2,6714) voi
Xac sudt 95% va ndm ngoai khoang trén voi xac suét 5%.

@) Kiém tra nhdn xét: Ty 1é ngay tir than (s6 tai nan > 4) lén hon 8%. Néu y nghia
két luan:
Huéng ddn: Dang bai kiém dinh gia thiét cho ty Ié.
Ty 1& ngay tir than dua trén mAu quan sat 1a:
9+2+1+1 13
156 156

*:

Bai toan:
Gia thiét H: p = 0,08
Dbi thiét K: p > 0,08
Mtic ¥y nghia 5%.
Mién bac bo:

{Jm Yz “(‘*)}

p* —po \/— 13/156 — 008\/@20153

Taco i po) /0,08.0,92

Tra bang ta duoc: U(a) =u(0,05) =1,645

Do d6, mién bac bo khong xay ra, ta chip nhan H va bac bo K. Vay voi mirc ¥
nghia 5% ta tam thoi Khong chap nhan 161 nhan xét cho rang ty 1€ ngay tir than ¢ thanh
pho trén lalon hon 8%, cho tdi khi c¢6 thém thong tin mai.

* Y nghia cua ket lugn trén:
Két luan dua ra ¢ trén c6 xac suat dung 1a 95%, xac suat sai 1a 5%.

¢) Kiém tra nhdn xét: Sé tai nan giao théng & thanh phé nay cé phén bé Poisson,
mutc y nghia 0,01:

Pé cho s6 quan sat tdi thiéu bang 3, ta tién hanh gdp khoang thanh nhu sau:

S tai nan (X) 0 1 2 3 4 >5
S6 ngy (n) 10 32 46 35 20 13
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Udc luong diém cho tham an A cta phan bd Poisson:
A*=X =2,4423 (theo ciu a)

+ Tinh cac xdc sudt 1y thuyét theo phdn bé Poisson (1*):

P(X =0) = e2*® &?30 =0,0870
P(X =1) = "= %!231 =0,2124
P(X = 2) =24 2'4:!232 ~0,2594
P(X =3) =e?*® 2’4;1!233 =0,2111
P(X =4)=e**? lezs“ =0,1289

P(X>5)=1-P(X <5)=0,1012
Bai toan:
H: X c6 phan bb Poisson
K: X khong c¢6 phan bd Poisson
Muc y nghia a = 0,01
Mién béc bo:
S= {Xz 2 Xi—r—l (OL)}
(v6i k = 6 12 s6 khoang va r =1 1a sb lugng tham 4n)
10° 32? 46°
1&m? 1 | 00870 02124 02504
Tinh: == "L _n=—1f " , ’ , ’ , —156=2,358
' N4 p 156 35 20 13
+ + +
0,2111 10,1289 0,1012

Tra bang cua phan bd Khi binh phuong ta dwoc: x-_ (o) =%3(0,01) =13,28

Do d6, mién bac bo khong xay ra, ta chip nhan H va bac bé K. Vay voi muc y
nghia 0,01 ta tam thoi cho rang s tai nan trong mot ngay c6 phan bo Poisson cho téi
khi c¢6 thém thong tin mdi.
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5. Pé thi cudiky I nim hoc 2014 — 2015

_ PAIHOC QUOC GIAHANOQI PE THI KET THUC HQC KY I
TRUONG PAI HOC KHOA HQC TU NHIEN NAM HOC 2014 — 2015

M@n thi: Xac suat thong ké

M3 mon hoc: MAT 1101 S4 tin chi: 03

Danh cho sinh vién cac khoa: Héa hoc, Sinh hoc, Pia ly, Dia chat, Moi truong, KT-
TV-HDH, Y-Duoc

Dang dé thi: Puwgc si dung tdi liéu
Thoi gian lam bai: 90 phit (khong ké thoi gian phat dé)
Cau 1: C6 hai xa thu, mdi nguoi ban mot vién dan vio mot cai dich. Xac suit bin

tring cta hai xa tha 1an luot 13 0,7; 0.8. Goi X 13 s6 vién dan tring dich, tim phan phi
xac suat cua X va tim EX.

Cau 2: Mot thung chira rat nhiéu cam voi ty 16 cam t6t 1a 80%. Mot ngudi chon ngiu
nhién 2 qua tur thung cam bd vao mot r6 cam trong d6 da c6 san 3 qua cam tot va 1 qua
cam xau. Sau d6 nguodi nay lai chon ngau nhién 1 qua tur rd.

a) Tinh xac suat dé qua cam lay ra tu r6 la cam tot.

b) Gia sir qua cam l4y ra tir r6 1a cam tot. Tinh x4c sudt dé trong 2 qua ldy ra tir
thung cam co6 it nhat 1 qua cam tot.

Cau 3: Tung con xic xac 100 lan ta thu duoc két qua nhu sau:

Mt 1 2 3 4 5 6
S6 14an xuat hién 16 15 17 18 9 25

Voi mitc ¥ nghia 5% c6 thé két luan con xuc xdc ndy khong can ddi dong chét
hay khdng?

Cau 4: Nguoi ta cho 6 bénh nhan st dung mot loai thubc A va sau d6 tién hanh do
thoi gian (tinh bang mili gidy) phan ung voi thudc cia 6 bénh nhan nay thi thu duogc
két qua: 91, 87,99, 77, 88, 91.

Sau d6 nguodi ta cho 6 bénh nhan khac sir dung loai thudc B va cling tién hanh do
thot1 gian (tinh bang mili gidy) phan ung véi thudc cuia 6 bénh nhan nay thi thu duogc
két qua: 101, 110, 103, 93, 99, 85. Gia thict rang thoi gian phan ing vdi céc loai thude
trén xap xi phan bd chuan va do 1€ch ti€u chuan cta ching 1a nhu nhau.

a) V6i muc ¥ nghia 5% hiy kiém tra xem thoi gian phan tmg trung binh voi
thuéc B 16n hon so vdi thuée A hay khong?

b) V61 do tin cay 95% hay ude luong khoang cho thoi gian phan Gmg trung binh
voi thude A va voi thuoc B.

Cau 5: Doanh thu timg ndm (ty dong) cua mot cong ty tinh tir ndm thanh 1ap duoc cho
trong bang sau:

Nam thtt (X) 1 2 3 4 5
Doanh thu (Y) | 12 19 29 37 45
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a) Lap phuong trinh hdi quy tuyén tinh y = ax + b.
b) Str dung dudng hodi quy trén dé du bao doanh thu ciia cong ty trong nim thir 8.
Loi giai:
Cau 1:

Goi X la téng sb vién dan ban trang dich cua hai xa thi. Mdi xa thu ban 1 vién
nén X c6 thé nhan céc gia tri 1a: X(Q) = {0, 1, 2}

Tinh cac xdc suat tuong Ung:

+P(X=0)=0,3.0,2=0,06 (ca hai xa thu déu ban truot)
+P(X=1)=0,7.0,2+0,3.0,8=0,38 (1 xa th ban tring, 1 xa thu ban truot)
+P(X=2)=0,7.0,8=0,56 (ca hai xa thii déu ban trang)
= Bang phan b xac suét cta X:
X 0 1 2
P 0,06 0,38 0,56

= S6 vién trang dich trung binh:

3
EX =>"x;p, =0.0,06+1.0,38+2.056 = [1,5| (vién)

i=1

Céau 2:

Huéng ddn: Dang bai todn sir dung céng thirc xdc sudt day di (toan phan) va
cong thicc Bayes nhung cdch hoi dé gdy hiéu nham lan. C6 thé hinh dung thanh hai
hanh dong: hanh dong [ ldy ngau nhién 2 qua tir thung cam va hanh dong II ldy ngau
nhién 1 qua tir ¥6 cam, trong dé xdc sudt ldy dwoc cam tot tir ré cam con phu thudc
vao viéc ldy 2 qua tir thiing cam triede do.

C6 thé hinh dung so dé cdy nhuw sau:

Lady 2 qud cam tir thing

0,04 5o 0,64

) 1 cam tét, ,
2 cam xdu 1 cam xdu 2 cam tot
1/2 2/3 5/6
chy dwoc 1 cam tot tir ré Ld'y dwoc 1 cam tot tir ro chy dwoc 1 cam tot tir ré

a) Tinh xdc sudt dé qua cam ldy ra tir ré la cam tét:
Goi: X 1a s6 cam tét 1dy ra tir thing cam (trong 1an 1y dau tién)

H 14 bién ¢ 1ay dugc cam 6t tir ro cam (trong 1an 1y thi hai)
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Tinh céc xac suat tuong Gmg;
P(X =0)=CJ.0,8°.0,2° =0,04
P(X =1)=C;.0,8.0,2' =0,32
P(X =2)=C2.0,8%.0,2° = 0,64

+ Néu khong 13y duoc qua cam tt nao tir 1an 1dy dau tién thi x4c sut lay dugc
cam tot ¢ lan thtr hai la:

| e
| =

PH|X=0)="=
(H] )62

+ Néu 1ay duoc mot qua cam tdt tir 1an 1dy dau tién thi xac suét 1y dugc cam tot
¢ lan thir hai la:
4 2
PH|X=1)==—==
6 3
+ Néu 1ay duoc ca hai qua cam tét tir 1an 1dy dau tién thi x4c suat ldy dugc cam
tot ¢ lan tha hai la:
5
PH|X=2)= 5

— X&c suit 1ay duoc cam tét tir rd cam: ap dung CTXS day du
PH)=PH|X=0).P(X=0)+PH|X=1).PX=1)+PH|X=2).P(X=2)

= 0,04.1 + 0,32.E + 0,64.E = 23
2 3 6 |30

b) Cam ldy ra tir ¥é la cam tot. Tinh xdc sudt dé trong hai qua ldy ra tir thing cam
co it nhdat mot cam tot.

Huéng dan: Bai toan cho biét trude két qud xay ra va c6 3 nguyén nhan dan dén
két qua nay: lan dau khong ldy duoc cam tot, lay duoc I cam tot, lay duoc 2 cam tot.
Yéu cau tinh xdc suat deé lan dau lay dwoc I cam tot hodc 2 cam tot (ap dung cong
thirc Bayes)

Ap dung cong thirc Bayes ta dugc:

P(H| X =1).P(X =1) + P(H | X = 2). P(X = 2)

P(X >1|H) =

( | H) P(H)
2 5

_0,32.3+0,64.6:@.§: 112
23 75 30 (115
30

Céau 3:

Huéng dan: Con xiic xdc cdn q”éi va dong chat khi xdc sudt xudt hién cdc mat la
nhw nhau. Bai toan dang “Tiéu chudn phu hop Khi binh phuong”.
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Bai toan:
H: con xtc xic can d6i va ddng chat
K: con xtic xic khong can d6i va ddng chit
Muc y nghia: o = 0,05
Mién béc b cua bai toan:
S= {xz >y2 (OL)} (v6i k = 6 1a s6 khoang chia)

, 1&Em? 1 (16> 15° 17®> 18° 9*> 25?
Tinh: x> ==Y —-n= T ——+—+—|-100
n< p, 100\ 1/6 1/6 1/6 1/6 1/6 1/6

=108-100=8
Tra bang ta duoc: -, (o)) =x2(0,05) =11,07

Do d6, mién bac bo khong xay ra, ta chap nhan H va bac bo K. Vay voi muc ¥
nghia 5% ta chua thé cho rang con xuc xac nay khong can doi va dong chat.
Cau 4:

a) Véi mike Y nghia 5% hdy kiém tra xem thoi gian phan vimg trung binh véi thudc B
[on hon so voi thuoc A hay khong:

Huéng dan : Dang bai toan so sanh hai gia tri trung binh, truong hop thir hai:
biét phdan bo chudn nhung chua biét phuwong sai.

Goi X 1a thoi gian phan tng voi thudc A, Y 1a thoi gian phan tmg v6i thube B.

Bai toan:
H: EX=EY
(a=0,05)
K: EX<EY

Mién bac bo cua bai toan:

{t S _tnA+n372 ((X) }

Tinh:
. X-Y \/nAnB(nAJrnB—Z)
NS5 +Nngss Na+Ng
Ta co:
X = 91+87+99+77+88+91 533
6 6
v 101+110+103+93+99+85 591
6 6

> Ll 077 4007 777 L aa? 912)_[ 533)
SX:E(Ql +87%+99% +77° +88% +912)— > | =428056
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2
- %(1012 +110° +103? +93% + 992 + 857 ) (%} = 61,9167

Suy ra:
(533-591)/6 36.10 ~ 2112
\/\/6.42,8056 +6.61,9167 12

t=

Tra bang cua phan bd Student ta duoc: — t, ing2 (@)=—1,(0,05) =-1812

Do d6, mién bac bé di xay ra, ta bac bo H va chap nhan K. Vay voi mirc y nghia
5%, ta co thé két luan rang phan Ung trung binh ctua nguoi bénh voi thuoc B 16n hon
voi1 thudc A.
b) Uéc lwong khodng cho thoi gian phan vmg thudc trung binh véi thuéc A va thuéc B:

Huong ddNn." Dang bai toan voc luong khoang cho gia tri trung binh, truong hop
biet phdn bo chudn nhung chua biét phuwong sai.

* Do6i voi thuée A, wée lwong khodng cho EX:
Sf( = 42,8056
= U6c luong khoang cho EX voi do tin cdy 95%:

EXe|X-t, _{% . X+, _{% O
*\2)n, -1 *\2)n, -1
ex <[ 533t (0,005) 42, 8056 533, 1 (0,025) 42, 8056
6 6
Ex @_257 /428056 L2571 428056]

EX (81,31; 96,36)

Vay, voi do tin cdy 95% thi thoi gian phan tmg trung binh voi thubc A nam trong
khoang (81,31;96,36) mili giay.
* D6i v&i thudc B, woc lvong khoang cho EY:

2 =61,9167

= Udc lugng khoang cho EY v6i d6 tin ciy 95%:
S o S S o S
EYe|lY-t, .| = Y - X+tn_(_) Y
Bl(Zl/nB—l =N 2)/n, -1

EY e %—t (0,025) /61’95167; 521+t5(0,025) /—61’?3167J
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Ey (5;91257| (619167, 591 , .o /61,?3167]

EY <(89,45; 107,55)

Vay, voi do tin cdy 95% thi thoi gian phan Gng trung binh v6i thudc B ndm trong
khoang (89,45;107,55) mili giay.

Cau 5:
Goi: X la thir tu cua nam
Y la doanh thu ctia nam tuong Gng.

a) Ldp phuong trinh dwong hoi quy tuyén tinh thuc nghiém y = ax + b:
* HE s6 twong quan mau:

1 _

HZXiyimi - X.Y

SxSy

I =

Sir dung may tinh bo tui ta tinh dugc™:
+ 1inyimi =102
n

+X=3 +s2 =2
+Y =284 +5% =141,44
= Hé s6 tuong quan mau:

_102-3284 _ 1 59089 N L
214144 ’ (moi quan hé tuyén tinh rat chat)

* Phurong trinh dwong héi quy tuyén tinh thwe nghiém cia Y theo X:

y-Y= S Y (x=X) =y =X (x=X)+Y

X X

y=0 9989‘/#( X —3)+ 28,4

<y =8,4x+3,1992

b) Du bdao doanh thu cia cong ty trong nam thir 8:

Phuong trinh dudng hdi quy tuyén tinh thyc nghiém cta Y theo X ¢ thé ding dé
du bao doanh thu cua cong ty tai mot ndm nhat dinh.

Doanh thu trong nam thir 8 13: 8,4.8 + 3,1992 =|70,4| (don vi tién t¢&)

! Xem céch tim cac chisé thdngké bang may tinh bo tui tai Phu luc P.2.2, trang 177 — 178.
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6. Pé thi cudiky II niim hoc 2014 —2015

_ PAIHOC QUOC GIA HA NOI DE THI KET THUC HOC KY II
TRUONG PAI HOC KHOA HOC TU NHIEN NAM HOC 2014 — 2015

Moén thi: Xac suat thong ké

M3 mon hoc: MAT 1101 S4 tin chi: 03

Danh cho sinh vién cac khoa: Héa hoc, Sinh hoc, Pia ly, Dia chat, Moi truong, KT-
TV-HDH, Y-Duoc

Dang dé thi: Puwoc sir dung tai liéu
Thoi gian lam bai: 90 phit (khong ké thoi gian phat dé)

Cau 1. Mot cong ty bao hiém phan chia khach hang thanh 3 loai: rai ro nhét, rii ro
trung binh va it rai ro véi ty 1€ 2:5:3. Mot bao cao dua ra kha nang mot ngudi rui ro
nhét, ri ro trung binh va it ri ro gdp tai nan trong khoang thoi gian 1 nim twong tng
12 0,05;0,15va 0,3.

a) Tinh x4c suit dé mot khach hang bat ky gip tai nan trong mot nim?

b) Néu khach hang A khong c¢6 tai nan nao trong nim 1987, tinh x4c sudt dé A
thuoc 16p khach hang riii ro nhét?
Cau 2. Cho bién ngau nhién X c¢6 phan bd véi ham mét do xac suat
kx khi0<x<4
f(x) = .
0 khac

a) Tim xac sut P(1 <X <?2)

b) Quan sat X 10 1an va goi Y 1a s6 1an X roi vao khoang (1, 2). Tim phan b xac
suit ciia Y, EY, DY.

Cau 3. Mot bai viét trén Tap chi Khoa hoc Néng nghiép [“Str dung Phan du hop 1y
cuc dai cho dic diém chat lugng mau hat ctia lia mi véi nhiéu anh hudng, khi hau va
phan bon nito” (1997, Vol.128, tr 135-142)] da nghién cuu ky vong cua ham luong
protein thé Itia mi hat (CP) va Hagberg roi (HFN) duogc khéo sat & Vuong qudc Anh.
Céc phan tich sir dung cac 4p dung phin bon (kg N/ha), nhiét d6 (°C) va tong luong
mua thang (mm). Sb licu dudi day mo ta nhiét d¢ cho lta mi sinh trudng tai Pai hoc
Nong nghiép Harper Adams tir 1981 dén 2014. Nhiét do do duoc trong cac thang 6
nhu sau:

15,2: 14,2: 14,0;: 12,2;: 14,4;: 125; 14,3;: 14,2;: 13,5; 11,8; 15,2;: 15,4; 14,2;: 14,0;
12,2: 14,4;: 12,5;: 14,3; 14,2;: 13,5; 11,8; 15,2; 15,3;: 14,2; 14,0;: 12,2: 14,4; 12,5; 14,3;
14,2; 13,5;11,8; 15,2

Gia st nhiét d6 c6 phan bd chudn voi d6 1éch tiéu chuan o = 0,5.

a) Xay dung khoang tin cay 99% cho ky vong nhiét d6. Néu sai s6 trong khoang
uéc luong nhd hon 2°C thi kich ¢& mau s& 1 bao nhiéu?
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b) Néu d6 rong cuia khoang tin cay cho nhiét d6 trung binh 12 1,5°C nhan duoc
tir s6 1iéu mau trén thi d6 tin cdy bang bao nhiéu?

¢) Kiém tra nhiét d6 trung binh trong cac thing 6 c6 cao hon 13°C hay khong
vo1 murc y nghia 5%?

d) Tir mau sb liéu nhan duge ta co thé khfmg dinh duoc c6 30% cac thang 6 co
nhi¢t do dudi 13; 40% cac thang 6 co nhi¢t do tur 13 dén 15 va 30% cac thang 6 c6
nhiét d6 tur 15 trd 1€n hay khong véi muc y nghia 5%.

Cau 4. Mot bai bao trong Technometrics ctia Narula & JFWellington [“Du béo, hoi
quy tuyén tinh va tong tdi thiéu cua sai s6 twong d6i” (1977, Vol. 19)] trinh bay dit liéu
vé gia ban va thué hang nim cho 21 ngdi nha.

Gia ban (X) | 259 | 295 | 279 | 259 | 299 | 299 | 30,9 | 28,9 | 359 | 315
Thué (Y) 4,918 | 5,021 | 4,543 | 4,557 | 5,060 | 3,891 | 5,898 | 5,604 | 5,828 | 5,300

Gid ban (X) | 405 | 439 | 375 | 379 | 445 | 379 | 389 | 36,9 | 458 | 31,0

30,9

Thué (Y) 7,784 19,038 | 5,989 | 7,542 | 8,795 | 6,083 | 8,361 | 8,140 | 9,142 | 6,271

5,959

a) Xay dung duong hoi quy tuyén tinh thyc nghiém du bao gia ban nha theo thué
va udc lugng binh phuong sai s6 khi dung duong hoi quy trén.

b) Du bdo gia ban nha néu thué 1a 7,50

N .

Loi giai:
Cau 1:

Hudng dan: Dang bdi todn sir dung cong thire xdc sudt ddy di va cong thirc
Bayes.

a) Xdc sudt dé mot khdach hang bdt ky gdp tai nan trong nam:
Goi cac bién cb:
A =“Khach hang rui ro nhat”
B = “Khéach hang rui ro trung binh”
C =“Khach hang it rui ro”
H = “Khéach hang gap tai nan trong nam”
Theo bai ra ta co:
P(A)=0,2; P(@B)=0,5; P(C)=0,3
P(HlA)=0,05; P(H|B)=0,15; P(H|C)=0,3

= Xéc sudt mot khach hang bt ky gip tai nan trong nam:

P(H) = P(HA) + P(HB) + P(HC) = P(H | A).P(A)+ P(H | B).P(B) + P(H | C).P(C)

=0,05.0,2+0,15.0,5+0,3.0,3= ({0,175
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b) Negwoi A khéng cé tai nan ndo trong ndam. Xac sudt dé A thudc l6p khéch hang rii
ro nhat:

+ Xac sudt dé nguoi A khong bi tai nan:
P(ﬁ) =1-P(H) =1-0,175=0,825

+ Xac sudt dé nguoi A vira khong bi tai nan wvira thudc nhom nguoi rai ro nhat:
P(HA) =P(H| A).P(A)=0,95.0,2=0,19

= Xac sudt dé A thudc nhém nguoi rui ro nhat khi biét A 1a khach hang khong
bi tai nan nao trong nam:
—  P(HA 1
p(A|H) = THA)_ 019
P(H) 0,825

0,2303

Cau 2:
a) Tim xdc sudt P(1 < X < 2):
Vi f(X) 1a ham mat d6 cta X nén suy ra:

514

+00 4
jf(x)olx=1<:>jkxo|x=1@kx7 L
— 0

:1<:>8k:1<:>k:§

0

— Xac suat can tim:

=—=10,1875

1
8 8 2

P(1<X<2):J2.

b) Tim phdn bé xdc sudt cia Y va EY, DY:

Y 14 sb 1an quan séat thdy X roi vao khoang (1, 2) trong tong s6 10 lan quan sat
nén 'Y co phan bd nhj thirc:

Y ~ B(10; 0,1875)
+ Xac sudt dé co dung k 1an xudt hién X trong 10 lan quan sat 1a:
P(Y =k) = C¥.0,1875".0,8125"

= Bang phdn bo xdc suat cua Y:

Y 0 1 2 3 4 5 6 7 8 9

10

P |0,1254 | 0,2893 | 0,3005 | 0,1849 | 0,0747 | 0,0207 | 0,0040 | 0,0005 | 5.10® | 2.10°

5.10°

+ Ky vong cua Y:
EY =np =10.0,1875 = |1,875| (14n)

+ Phuong sai cua Y-

DY =np(1-p)=10.0,1875.0,8125 = |1,5234
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Céau 3:

a) Xdy dung khodng tin cdy 99% cho ky vong nhiét dg. Tim kich thudc mdu biét sai
6 nhé hon 2°C:

Huéng dan: Dang bai todn woc luong khodng cho gid tri trung binh, truong hop
biét phdn bo chudn va biét phwong sai 1y thuyét.

Goi X 1a nhiét do cho lua mi. Nhiét @6 trung binh do duoc tir mau la:

33
_ DX

X=1—=1378
33

= Khoang udc luong cho ky vong nhiét do:

exe(x-5} 3]

05 05
EX €|1378-2576 - : 1378+ 2576
( J33 \/33J

EX €(1356; 14)
Viy, v6i d6 tin cdy 99% thi nhiét d6 trung binh ndm trong khoang (13,56; 14)°C

+ Sai sb cua udc luong nho hon 2 suy ra:

UKEJL <2 > HeAo (@/2).0 <n> (—u(a/z).cjz
2)n 2 2

(2,576. 0,5
> _

2
j =0,415

= Kich thuéc miu nho nhét bang 1.

b) Tim do¢ tin cdy cua woc luong biét dé rong cua khodng tin cdy la 1,5°C:

Do rong cta khoang tin cdy 1a 1,5°C suy ra:

26 =15 < 2u(ﬁji —15< u(“j _15Jn 1533 862
2)Jn 26 2.05

— O (U(a/2)=D(8,62) ~1= a2 ~0= 0 ~0

Do d6, d6 tin cay cua udc luong: 1—a ~1. D6 tin cay xap xi 100%
¢) Kiém tra nhiét dé trung binh ciia cdc thang 6 cé cao hon 13°C hay khong voi murc
v nghia a=0,05.

Hudng dan: Dang bai kiém dinh gid thiét cho gid tri trung binh, truong hop biét
phdn bé chudn va biét phwong sai 1y thuyét.
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Bai toan:
Gia thiét H: EX = 13
bbi thiét K: EX > 13
Mtic ¥ nghia: o = 0,05

Mién bac bo cua bai toan:

S:{ X_:I'B\/EZU ((x)}

)

Ta co:

2—13\/ﬁ _1378-13 2 _co6o
c 0,5 '

u (o) =u(0,05) =1,645

Do d6, mién bac bo di xay ra, ta bac bo H va chip nhan K. Viy v6i muc ¥ nghia
5% ta tam thoi cho rang nhiét do trung binh cua céc thang 6 1a cao hon 13°C.

d) Cdc khodng nhiét dé (<13°C); (13, 15°C); (15°C <) c6 theo ty Ié 0,3:0,4:0,3 hay
khong:
Huéng dan: Dang bai todan “Tiéu chuci?n’phzl hop Khi binh phirong” vi kiém tra
xem cac khoang nhiét do co tudn theo phdn bo F nao do hay khong.
Bai toan:
H: cac khoang nhiét d¢ tuan theo ty 1¢ 0,3 :0,4: 0,3
K: cac khoang nhiét do khong tuadn theo ty 1€ trén
Muc y nghia: o = 0,05
Bang thdng ké dugc rat gon thanh:

Nhistdo X | <13 | (13.15) | >15
m, 9 18 6
Mién béac bod ctia bai toan:
S={y’ >y, (o)} (v6i k = 3 1a s khoang chia)
13 m? 1(9° 18 ¢
2= o212 2% 9 | 33_3536-33-336
Tacor X =y Zl D, 33(0,3 0.4 o,3j

Tra bang cua phan bd Khi binh phuong ta duoc: ¥, () =y5(0,05) =5,99

Do d6, mién bac bo khong xay ra, ta chip nhan H va bac bo K. Vay véi muc ¥
nghia 5% ta tam thoi cho rang cac khoang nhiét d¢ tuan theo ty 1¢ 0,3 : 0,4 : 0,3, cho
to1 khi ¢ thém thong tin moi.
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Cau 4:

a) Xay du’ngphu’ong trinh dwong hoi quy tuyén tinh thuec nghiém dw bao gia ban nha
theo thué va woc leong binh phwong sai s6 khi ding dwong hoi quy:

+ H¢ so twong quan mdu:

iniyimi - XY

SxSy

I =

Sir dung may tinh bo tui ta tinh dugc’:

+ iinyimi = 227,405
n

+ X =34,3762 +s2 =35,6313

+Y =6,3678 +52 =2,4867
= Hé s6 tuong quan mau:

_ 227,405-34,3762.6,3678
\/35,6313. 2,4867

=0,9035 (quan hé tuyén tinh rét chit)

* Phuong trinh dwong hoi quy tuyén tinh thiec nghiém cia gid ban nha theo thué
(cua X theo Y):

X=X (YY) e x=rX(y-Y)+ X

Y SY

< x =0,9035 %(y —6,3678)+ 34,3762
2,4867

<X =342y +12,598

= U6c luong sai s6 binh phuong trung binh khi dung duong hdi quy trén:
oy =So(1—r?)=35,6313.(1-0,9035°) = |6,545

b) Du bdo gid ban nha néu thué la 7,5:

Phuong trinh dudng hdi quy tuyén tinh thuc nghiém c6 thé ding dé du bao gia
ban nha theo thué nhat dinh nao do.

Néu thué 12 7,5 thi dyu bdo gia ban nha:
3,42.75+12,598 ~ (38,25| (don vi tién té)

! Xem céch tim cac chisé thdngké bing miy tinh bo tai tai Phu lyc P.2.2, trang 177 — 178.
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7. Dé thi cudiky | nim hoc 2015—-2016

DAI HOC QUOC GIA HA NOI
TRUONG PAI HOC KHOA HOC TU NHIEN

DE THI KET THUC HOC KY I
NAM HOC 2015 — 2016

Moén thi: Xac suat thong ké

M3 mon hoc: MAT 1101 S4 tin chi: 03

Danh cho sinh vién cac khoa: Héa hoc, Sinh hoc, Pia ly, Dia chat, Moi truong, KT-
TV-HDH, Y-Duoc

Dang dé thi: Puwgc si dung tdi liéu

Thoi gian lam bai: 90 phit (khong ké thoi gian phat dé)

Cau 1: Mot bénh nhan bi nghi méc mot trong ba bénh A, B, C vi xéac Suét tuong Uing
12 0,3; 0,4; 0,3. Dé biét chinh xac bi bénh gi ngudi d6 di xét nghiém. Biét rang xac sut
dé xét nghiém cho két qua duong tinh khi nguoi do mic bénh A, B, C lan luot 1a 0,2;
0,5;0,7.

a) Tinh x4c sut xét nghiém cho két qua dwong tinh.

b) Néu bénh nhan d6 1am xét nghiém 10 lan thi sé lan cho két qua 4m tinh tin
chic nhat 13 bao nhiéu?

¢) Gia su xét nghiém cho két qua am tinh. Tinh xac suat bénh nhin méc bénh A.

Cau 2: Gieo mot con xuc xdc cho dén khi duoc sb ndt 16n hon 4 thi dimg lai. Goi X 1a
s6 1an gieo can thiét.

a) Lap bang phan bd xac suét ctia X.
b) Vé trung binh phai gieo bao nhiéu lan mdi dugc s6 ndt 16n hon 4?

Cau 3: X(%) va Y (¢/mm) 14 hai chi tiéu ctia mot san phdm. Kiém tra mot sd séan
phiam ta co:

vy X 0-5 5-10 10-15 15-20 | 20-25
115-125 7

125-135 12 8 10

135 - 145 20 15 2

145 - 155 19 16 9 5
155 - 165 8 3

a) Gia s trung binh tiéu chuan cia Y 1a 120g/mm. Véi mirc ¥ nghia 1% hoi tinh
hinh san xuét c6 thip hon tiéu chuan dé ra khong?

b) Bé u6c luong trung binh chi tiéu Y v6i do chinh xéc 0,6 g/mm thi dam bao do
tin cdy la bao nhiéu?

¢) San phim c6 chi tiéu X > 15% la san phim loai A. Tim khoang tin cdy cho ty
1¢ san pham loai A v&i d6 tin cay 99%.
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d) Tinh hé sb twong quan cua X va Y
e) Lap phuong trinh hdi quy tuyén tinh ctia X theo Y. Dy doan X biét Y =
145g/mm.
Loi gidi:
Cau 1:

Huéng dan: Cau a sir dung cong thirc xdc sudt day di (toan phan). Cau b 1a gia
tri Mode cua phan bé nhi thirc twong vmg. Cau c cho biét két quad xét nghiém va yéu
cau tim xdc sudt mdc bénh A, ap dung céng thirc Bayes.

a) Xac sudt xét nghiém cho két qua dwong tinh:

Goi cac bién cb:
A =“Bénh nhan mic bénh A”
B = “Bénh nhan méc bénh B”
C = “Bénh nhan mic bénh C”
H = “Xét nghiém cho két qua dwong tinh”

Theo bai ratacé: P(A) =0,3; P(B)=0,4; P(C)=0,3
P(H|A) =0,2; P(H|B) =0,5; P(H|C) =0,7

= Xéc suét bénh nhan di xét nghiém cho két qua duong tinh:
P(H) = P(HA) + P(HB) + P(HC)

=PH|A).P(A)+P(H|B).P(B)+P(H|C).P(C)

=0,2.0,3+0,5.0,4+0,7.0,3 <|P(H) =0,47

b) Pi xét nghiém 10 ldn, sé lan cho két qua am tinh tin chdc nhdt la bao nhiéu:
Xac suét cho két qua 4m tinh trong 1 1an di xét nghiém 1a:
P(H) =1-P(H) =1-0,47 =0,53

Goi X 1a sb 1an xay ra két qua 4m tinh trong 10 1an di xét nghiém thi X c6 phan
b6 nhi thirc: X ~B(10; 0,53). S6 1an cho két qua 4m tinh tin chic nhat 1a:

Mod X =[(n + 1) p] (ldy gi4 tri phan nguyén)
=[11.0,53] =5
Viy, sb lan xay ra két qua 4m tinh c6 kha niang nhat (tin chic nhat) 13 5.
¢) Xét nghiém cho két qua am tinh, tinh xdc sudt bénh nhdn mdc bénh A:
P(AH) P(H|A).P(A) 08.03

P(A|H) = o R
(H) P(H) 053

< |P(A|H)=0,4528
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Cau 2: X 1a s6 1an gieo xtuc xdc cho dén khi xuét hién mat ¢ sé ndt 16n hon 4.
a) Ldp bang phdn bo xdc sudt cia X:
Trong mdi lan gieo, x4c suat ra s6 ndt 1on hon 4 1a: 1/3
+ Xac sudt gieo duoc s ndt 1on hon 4 trong 1an gieo dau tién: P(X = 1) = 1/3
+ Xac sudt phai gieo dén lan th hai:
P(X = 2) = 2/3.1/3 (lan d4u gieo hong va 1an tht hai gieo thanh céng)
+ Xé4c suat phai gieo dén lan thir ba:
P(X = 3) = (2/3)2.1/3 (hai 14n dAu gico hong va 1an thir ba thanh cong)

Do d6, xac suat phai gieo dén lan thir n:

VL
P(X=n)= 3] 3 (vo1 n— 1 lan dau gieo hong va lan thir n thanh cong)

=> Béang phan bd xac suat cua X:

X

2

3

P

Wl |-

2
5

Wl

[

2

3

f.

1

3

b) Trung binh phdi gieo bao nhiéu lan méi dwoc s6 not 1én hon 4:

EX=>Xp (vwipi=P(X=x))

i=1

2 n-1
:11+231+3(gj 1++n(gj 1
3 33 3) 3 3) 3
1 2 _(2Y 2\ 1 2\
=—|14+2.-43.| = | +...4+N| = == £
3{ 3 (3) @ } 3%”(3) @

Xét truong hop tinh tong cua chudi sé ¢6 dang Zn X" Ta c6:
n=1

o0 0

ann—l :Z (Xn)u

n=1 n=1

Céc X" va tong cua ching déu 1a ham kha vi (déu lay duoc dao ham) nén tong céc
dao ham béng dao ham cua téng:

i (x”)':(i x”j :(x+x2+x3+...x”)'

Trong ngodac don la tong cta cap so nhan lui vd han véi cong bdi x < 1, suy ra:
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(x+x2+x3+...x“)':(x

1-x" |
1-Xx

Vi x <1nénx" ~0khi n— o. Do d6:

1-x") ( X
X e
( l—XJ 1-x

j': _1

(1-x)°

Cdp nhat 22/01/2016

Két hop v6i (1) va thay x = 2/3 ta dugc két qua can tim:

11
3 (1/3)?

< [EX=3

Céu 3: X(%) va Y (g/mm) 1a hai chi tiéu cia mot san pham

Tir bang tan sudt dong thoi ctia X va Y, suy ra céc bang tan suét thanh phan:

X 0-5 5-10 | 10-15 | 15-20 | 20-25

My 19 47 41 19 8
Y 115-125 | 125-135 | 135-145 | 145-155 | 155- 165
my 7 30 37 49 11

a) Véi mirc y nghia 1% héi tinh hinh sdn xudt c¢é thdp hon tiéu chudn dé ra hay
khong (muc tiéu chuan vé gia tri trung binh cua Yla 120 g/mm):

Hu’ong dan: Dang bai todn kiém dinh gia thiét cho gid tri trung binh, truong hop
chua biét phdn bé chudn, chwa biét phuong sai 1y thuyét nhung cé mau lom.

Bai toan:
Gia thiét H: EY = 120
Déi thiét K: EY < 120
Muc y nghia: o = 0,01
Mién béac bd ctia bai toan:

S= {ﬂ,/m 1< —u(oc)}

Sy

Tir bang tan suat ciia Y suy ra:

120.7+130.30+140.37+150.49+160.11
7+30+37+49+11

Y = —142

2 120% 7 +130% 30+140% 37 +150% 49 +160% 11
7+30+37+49+11

142-120 133 = 2388

«/112 8657
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Tra bang ctia phan bd chudn tic ta duoc:
—Uu(a) =—-u(0,01) =-2,33
Do d6 mién bac bo khong xay ra, ta chip nhan H V& bac bo K. Vay véi mic ¥
nghia 1% thi tinh hinh san xudt khdng thip hon tiéu chuin dé ra®.
b) 6 tin cdy la bao nhiéu dé wée lwong cho gid tri trung binh ciia Y ¢é @ chinh xdc
1a0,6:
D0 chinh xac khi udc lugng khoang cho gia tri trung binh cua Y:

s:u(%j Sy —06<:>u(2j 061 _ (g | 133

n, —1 Sy '\112,8657

o u(%) — 0,65 < 1—% = 0,7422 < % —0,2578 <> 0. = 0,5156

Vay, dé do chinh xac cta udc luong 1a 0,6 thi d tin cay la: [1—a = 0,4844

¢) Tim khodng tin cdy cho 1y 1é san pham loai A (san phdm cé chi tiéu X >15%) véi
do tin cqy 99%:

19+8 _ 27
134 134

= Khoang wéc lugng cho ty 1¢ san pham loai A:

- [p*(1- p*) - ( )/p (1-p*)
PE|P u(Zj n b 2 n
be 27 4(0,005) /27.107; 27 + u(0,005) 27.1(3)7]
134 134 134 134

0 e /27 1(27 1258 /27.1(3)7
134 134 134

pe (01121 0,2909)
Vay, khoang tin cay 99% cho ty 1€ san phém loai Ala (0,1121;0,2909).

Ty 1 mau: p*=

d) Tinh hé sé6 twong quan ciia XVa Y:

Hé s6 tuong quan mau:

@) C4ch khac ngén gon hon: Tt trung binh miu Y =142 ta c6 thé két luan mién bac bo khong xay ra, khong can

tinh Y-, /n, —1 ciing nhu tra gia tri u(o). Ly do lavi Y >, nén vé phai duong trong khi vé trai 4m, do dé
SY

mién bac bo khong xay ra.
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) 2,5.120.7+2,5.130.12+7,5.130.8+ 7,5.140.20 + 7,5.150.19
1inyimi =i4 +12,5.130.10+12,5.140.15+12,5.150.16 +17,5.140.2 +
+17,5.150.9+17,5.160.8+ 22,5.150.5 + 22,5.160.3

207275
134

X = ﬁ(z,5.19+ 7,5.47+125.41+17,5.19+22,5.8) = 10,63

Si = ﬁ(Z,Sz.lg +7,5%47+12,5%41+17,5% 19+ 22,52.8)—10,632 = 29,07
Y =142 (theo cau a)

s’ =112,8657 (theo céu a)
Do do:

207275 —10,63.142

134 ;
r= = 10,6524 ) én ti 4 chi
\/2 0.07.112.8657 (muc tuong quan tuyén tinh kha chat)

e) Ldp phwong trinh hoi quy tuyén tinh ciia X theo Y, dw dodn X biét Y = 145g/mm:
+ Phuong trinh dwong hoi quy tuyén tinh thuc nghiém cia X theo Y:

X—X =X (y—Y) e x=rX(y-Y)+X

Y Y

X = 0,6524 ﬂ(y—l42)+10,63
112,8657

< [Xx=0,3311y - 36,3858

+ Dy dodn X biét Y = 145g/mm:

Phuong trinh duong hdi quy tuyén tinh thuc nghiém cua X theo Y ding dé du
doan X khi biét Y, voi Y = 145 thi du doan X la:

x = 0,3311.145-36,3858 =11,62 (%)
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8. D¢ thi cudiky | ndm hoc 2015 - 2016 (danh cho sinh vién khoa Vat Iy, h¢
chuan)

_ PAIHOC QUOC GIA HANOQI BE THI KET THUC HOC KY I
TRUONG DAl HOC KHOA HOC TU NHIEN NAM HOC 2015 - 2016

Moén thi: Xac suit thong ké

M3 mon hoc: MAT 1101 S4 tin chi: 03

Danh cho sinh vién: Khoa Vit Iy (K59 Sw pham Vit ly, K59 Khoa hoc vdt liéu va
K59 Cong nghé hat nhdn)

Dang dé thi: Khong duwoc sir dung tai liéu
Thoi gian lam bai: 90 phit (khong ké thoi gian phat dé)

Cau 1: Cho ham mat do phan phdi x4c suat f(x) cua dai luong ngau nhién lién tyc X
co dang:

—-AX >
0 :{ke x>0
0 Xx<0

(v6i A 1a hang sd, A > 0). Hay tim ky vong toan va phuong sai cua dai luong ngau
nhién lién tuc X.

Cau 2: Hai cau thu bong rd, mdi ngudi duoc ném bong 3 1an. Xac sudt trang rd cua
ngudi thtr nhat trong mdi lan ném bang 0,8 va cta ngudi thr hai trong mdi lan ném
bang 0,6. Hay tinh xac suat:

a) Sao cho s6 lan tring ro cta ho nhu nhau.
b) Sao cho s6 lan trang r6 cia ngudi thir nhat 16n hon cua ngudi thir hai.

Céu 3: Pai luong ngiu nhién X ¢6 ham mat do phan phdi xac suat:

0 X <0
) =4, X
%e 2a° X >0

(v6i a 12 hang s, a > 0). Hay xac dinh mdt va trung vi cta dai luong ngiu nhién X.

Cau 4: Cho ham mét do phan phdi xac sudt cia dai lugng ngdu nhién lién tuc f(x)
dang:

0 X <0

ax? 0<x<1
f(x) = ,

a(2—-x)° 1<x<2

0 X>2

\

Hay xac dinh h¢ so a, sau d6 tinh momen goc va momen trung tam tdi bac 4
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Cau 5: Mot xi nghiép c6 hai phan xuong véi cac ty 1& phé pham tuong tng 13 3% va
5%. Biét rang phan xuong 1 san xuat 60% san pham con phan xudng 2 san xudt 40%
san phim cua xi nghiép:

a) Tim xac sudt dé tir kho chung cta xi nghiép chon ngiu nhién duoc 1 phé
pham.

b) Gia st lay dugc mot phé pham, tim xac suit dé né do phan xudng 2 san xuit
ra.

Lot giai:

—AX >
F(x) = A€ x>0
0 Xx<0

a) Ky vong toan cua X:
EX = Ixf(x) dx = Ixxe*“dx - % J'te*tdt (V6i t=AX)
—0 0 0

Sir dung phuong phap tich phan ting phin™: Pat u=tva dv = e 'dt

EX =1 —te‘trw—‘[—e‘tdt Loy Ie‘tdt :i(—e‘t m)
A o J AR N

o |EX =

1
A
b) Phuong sai cua X:
DX = j X2 f(x) dx — (EX)?
Ta cO:
[x* 109 dx = [Ax’e™dx
— 0

Str dung phuwong phap tich phan ting phan 2 lan:

+ Pt u= ¢ Va dv = e dx ta duoc:
— I —2xe ™Mdx =0+2 I xe dx
0

+00

J'?sze*“dx — _x% M
0

0 0

+Pit u=xva dv = e ™dx ta duoc:

@ Cong thtrc tich phan timg phan: I udv =uv— '[vdu
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-2 I— Lemax=2 J'e‘“dx = E(_—l e‘“)
) X A

+00 +o0

2 j xe dx = — 2 xe
5 A

0 0

Do d6, phuong sai can tim la:

DX = [x*f(x) dx - (EX)? =%—%© szx_lz

Cau 2:

Goi X 14 sb lan trang r6 ctia ngudi thir nhat va Y 1a s6 1an tring r6 cua ngudi thir
hai. Do d6, X va Y c6 thé nhan cac gia tri 0, 1, 2, 3.

+ Céc xac suat twong tmg ctia cau thu thir nhét.
P(X =0)=CJ.0,8°.0,2° = 0,008
P(X =1) =C..0,8.0,2° = 0,096
P(X =2) =C2.0,8°.0,2' = 0,384
P(X =3)=C3.0,8%0,2° =0,512
+ Cac x4c sudt tuong Gmg cua cau tha thi hai.
P(Y =0) = C3.0,6°.0,4° = 0,064
P(Y =1)=C}.0,6.0,4* = 0,288
P(Y =2)=C2.0,6%.0,4" =0,432
P(Y =3)=C3.0,6%.0,4° =0,216
a) Tinh xdc sudt sé lan tring ré cua hai nguoi la nhw nhau:
Vi hai ngudi ném doc 1ap véi nhau nén: P(X=x;;Y=y;) = P(X=x;). P(Y=y;) Vi

Xéac suat can tim la:

PX=0:Y =0)+P(X =LY =1)+P(X =2;Y =2) + P(X =3;Y =3)

=0,008.0,064 + 0,096.0,288 + 0,384.0,432 + 0,512.0,216 = |0,3046

b) S6 ldn tring ré ciia nguwoi thir nhdt I6m hon ciia nguwoi thir hai:
PX>Y)=P(X=1,Y=0)+P(X=2,Y =0)+P(X =3, Y =0) +
+PX=2Y=1)+P(X=3Y=1)+P(X=3Y=2)
=0,096.0,064 + 0,384.0,064 + 0,512.0,064 + 0,384.0,288 + 0,512.0,288

+0,512.0,432 =|0,5427
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Cau 3: Pai lugng ngau nhién X c6 ham mat do:

0 Xx<0
f(x) = X

Lze 2a° x>0

a

a) Tim mot X
Mode X 1a gia tri xo ma tai d6 ham mat do f(x) dat gia tri 16n nhét.

Khao sat ham f(x) trén [0, +0). Ta cO:

2 2 2
, 1 25 X X -7 (1 x°
fr)=—e® -—5e® =e> S-"2

a a a a a

Cho: f'(X) =0

2
Wl X 0al X gt axa
&e Pl S S =SoX =a"oXx=a (vix>0)

Lap bang xét dau f'(X):

X

0
: 1
f'| = + 0 —
a

f(x) _— Cb—/_,

Vay: |[Mod X =a

b) Tim trung vi cua X:
Trung vi ctia X 1a gia tri m sao cho P(X <m) =P(X>m) =1/2

Do d6:
m 1 mx -X 1
fXdx==<|—=e 2dx==
_J;() 2 !az 2

Pt t =X = dt = 2xdx, ta duoc:

- 1 N1 om 1
@_[ J_ =~ -——=In=< |m=+/2a%n2
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Cau 4: Pai lugng ngau nhién X c6 ham mat do:

0 Xx<0

ax? 0<x<1
f(x) = )

a(2—-x)° 1<x<?2

0 X>2

* Xac dinh hé so a:

Vi f(x) la ham mat d§ cua X nén:

+o0 1 2
_[f(x) dx =1<:>_[ax2 dx+Ia(2—x)2dx=1
-0 0 1

a
<:>_
3

0

* Tinh momen goc bdc 4

. 4y 4 6 N NRNY
1)4_E(X)__'[oxf(x)dx<:>§_([x dx+§_1[x (2—x)? dx

3x’

27

5 6 7 5 6 7

Y o3(ax® 4x® X i
+o 22 42 ==
20 5 6 7 ) 14 2

3 3(128_256+128 4 4 1)

0

3 333 57
=—+—— |V, ==
14 2 35 35

* Tinh momen trung tam bdc 4:

n, = E[(X—EX)"]

E(X) = _[xf(x)dx<:>§J'x3dx+§fx(2—x)2dx:3i +§ ox2 _2y3 X
- 20 21 8 0 2 3 4 1
8 212

= MOmen trung tam béc 4:
+o0 3 1 3 2
w, = E[(X-1)*]= j(x—l)“f(x) dx = Ej(x—1)4x2 dx+§_[(x—1)4 (2 -x)%dx
-~ 0 1
1

2
- gI(X4 —4x% + 6x* — 4x +1)X2dx+gj.(x4 —4x% +6x* —4x +1) (2—-X)* dx
1

0
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3 1
= EI(XG —4x° +6x* —4x® +x*)dx +
0
2

+§I(x6 —8x° +26x" — 44x° + 41x* — 20X + 4) dx

[x7 2x° 6x° x3]
Tt XS

1 2
0

41x3

2

4 —11x* +

3(x" 4x® 26x°
7 3 5

—10x? +4xj

1

3 1 3(24 71 31 31 3
=t = =t — S Wy =
2105 2\35 105) 2105 2 105 105

Céau 5:
Goi: A =“San pham do phan xuéng 1 san xuat”
B =“San phim do phan xudng 2 san xuét”
H =“Liy duoc phé pham”
Theo bai ratacé: P(A) =0,6; P(B) =0,4; P(H|A) =0,03; P(H|B) = 0,05
a) Tim xdc sudt dé tir kho chung ciia xi nghiép chon ngdau nhién dwoc 1 phé pham:
Ap dung cong thirc xac suit day du:
P(H) =P(H|A).P(A)+P(H | B).P(B)
=0,03.0,6 +0,05.0,4 =|0,038

b) Gid s ldy dwegc phé pham, tim xdc sudt dé né do phdan xuong 2 san xudt:
Ap dung cong thirc Bayes:

P(HB) P(H|B).P(B) 0,05.04
PH  P(H) 038

P(B|H) = 0,5263
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PHU LUC

P.1. Kién thitc chuén bi
a. Hodan vi

Cho tdp hop A gom n phan tir (n > 1). Méi két qua ciia sw sdp xép thir tw n phan
twe cua tap hop A dwoc goi la mot hodn vi cua n phan tu do.

Goi P, 1a s hoan vi cua n phﬁn tr. Ta co:
P =n(n-1)(n-2)..2.1
b. Chinh hop

Cho tap hop A goém n phdn tir (n=1). Két qua ciia viéc ldy k phan tir (k <n) khac
nhau tie n phan twr cua tap hop A va sap xép chung theo mot thir tw nao do duwoc goi la
mét chinh hop chdp k ciia n phan tir da cho.

Goi Af1a sé chinh hop chdp k ctia n phin tir. Ta co:
Af=n(n-1)(n-2)...n—k +1)

+ Tinh chét:
. Al=P,

k n! . .
o An=m (v6i 0!=1van! =P,)
Trong mot chinh hop, mdi phan tir ciia tp A xuat hién khong qua 1 lan.
c. Chinh hop lap

Cho tip hop A gém n phan tir (n = 1). Chinh hop lap cua k phan tr (k co thé lom
hon n) la mét nhém cé thir tw gom k phan tir trong d6 méi phan tir ¢6 thé xudt hién tir 1

dén k lan.
Goi ;\E 1a s6 chinh hop ldp chap k ctia n phan tir. Ta cé:
Ak =n*
d. Té hop
Chf) tdp hop A gom n ph‘d‘n tir (n >1). Moi ‘tdp con gom kphc?n tLZ: cua A duoc goi
la mot to hop chap k cua n phan tw da cho (k phan tw nay khong can xép theo thir tu).

I
-~k 12 A > A ’ A kzL
Goi C, 1a 56 t6 hop chép k ciia n phan twr. Ta co: C, k!(n—k)!

+ Tinh chét:
° CE = C:_k

k _ ~k k-1
hd Cn_Cn-l—i_Cn-l
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e. Tich phan va tich phdan suy rong

+) Pinh nghia tich phdn ham mgt bién:
" . &b-a o
[T dx=lim> ==f(x)  (néu ton tai gioi han)
a i=1

Cong thirc Newton — Leibnitz:

b
[ 69 dx = F(x)! = F(b)- F(a)
a

(V61 F(x) 12 mot nguyén ham cua ham s f(x) trén doan [a, b))
+) Nguyén ham ciia mét sé6 ham sé so cap co ban (véi C la s6 thue bdt ky):

o+l

[dx =x +C

[e*dx =e* +C

+C

Ix“dx =

a+1l

e dx

2 —nix|+C
v X

sinxdx = —cosx+ C cosxdx =sinx +C

¢ dx - d

X
——=—C0tx+C >—=tanx +C
J sin“x J COS“X
i - dx
=arcsinx +C > =arctanx +C
1—X2 v 1+ X

+) Tich phdn suy réng ciia ham mét bién:
~+00
jf(x) dx =|:(X)‘+oo = lim F(X) — lim F(x)
o - X—> +00 X—>—0

(v61 F(x) 1a mdt nguyén ham cua f(x) trén toan tap xac dinh)
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P.2. Tinh toan chi so thong ké bang may tinh bé tii
Phan ndy gidi thiéu cach tinh cac chi sé théng ké ctua miu sb liéu vé mét dai
lugng ngau nhién (trung binh mau, phuong sai VA phuong sai hiéu chinh mau, o léch
tiéu chuan va d6 léch tiéu chuan hiéu chinh mau) V& twong quan gitra hai dai lugng
ngau nhién (hé s tuwong quan mau, gia tri a VA b trong phuong trinh duong hdi quy
tuyén tinh thuc nghiém: y = ax + b) bang cac loai méy tinh bo tai: Casio fx-500MS
(may fx-570MS lam tuong tu), Casio fx-570ES PLUS (may fx-570ES va fx-570VN
PLUS lam tuong tu).

P.2.1. Tinh todn cdc chi sé thong ké méu ciia mét dai lwong ngdu nhién

Cho mét méu s liéu théng ké dudi dang bang tan suit nhu sau:

X; X1 X, X3 e Xn

m; my m, m, m,

a) Poi véi may Casio fx-500MS:

(may fx-570MS thi lam twong tu, chi khdc ¢ bude 2 khi chuyén vé ché dé thong
ké mdau mét bién thi nhdan (Mode) (Mode) ( 1 )

+ Budc 1: Reset toan bo may, nhan lién tiép 4 phim:

( Shift) (Mode) [ 3 ) =]

+ Budc 2: Chuyén vé ché d6 thong ké va nhap sb liéu dau vao:
e Chuyén vé ché d6 thong ké mau mot bién:
e Nhap s liéu vao (cac gia tri x5, My,... 1a Céc s cu thé trong bang):
(%) (shift) (- J(m, ) (M+]
(X2 ) (Cshift]) [+ J(m, ] (M+]

(X Cshift) (- J(m, ] (M+]

Sau khi nhdp xong, kiém tra dit liéu nhap vao (néu mudn cé thé bod qua)
bang cach nhén lién tiép phim mii tén xudng @

Nhin dé thoat ché do nhap dir liéu (néu mudn c6 thé bé qua).

+ Budc 3: Hién thi két qua
Nhén dé vao giao dién hién thi két qua. C6 3 tuy chon:
Nhéan E] dé hién thi trung binh mau, hodc:
Nhan (= @& hién thi d6 16ch tiéu chuin méu, hodc:
Nhin (= d hién thi d6 1éch tiéu chuén hiéu chinh ctia miu
(khi mubn xem thém chi sb thong ké khac thi nhan tiép )

Hoang Van Trong —0974.971.149
176



Cdp nhdt 22/01/2016
b) Péi véi méy Casio fx-570ES PLUS:
(may fx-570ES hodc fx-570VN PLUS thi lam tuong tu)
+ Budc 1: Reset toan b mdy, nhan lién tiép 5 phim:

Cshit) (9 J (3] (=) (Aac)

+ Budc 2: Chuyén vé ché do thdng ké va nhap sé lidu dau vao
e Chuyén vé ché do théng ké mau mot bién:
(shift) (Mode) ( v) (4 ) (1]
(ModeJ (3 J (1)

e Nhap sb lidu vao (céc gia tri Xy, Xy,... la cac sb cu thé trong bang):
Chudt dang ¢ vi tri dong 1 ¢t X, nhén E]
Chudt chuyén xudng dong 2 cot X, nhan E]
Khi két thuc c¢ot X, nhdn (v ) =>)dé nhap céc gia tri m; & cot FREQ
e Nhén dé thoat ché do nhap dit lidu.
+ Budc 3: Hién thi két qua
Nhén (Shift) [ 1 )( 4 ] dé vao giao dién hién thi két qua. C6 4 tuy chon:
Nhin (= dé hién thi kich thuéc mau (c& miu), hodc:
Nhin (=] d& hién thi trung binh m3u, hodc:
Nhin (=] dé hién thi do 1&ch tiéu chudn miu, hodc:
Nhin (= @8 hién thi do 1éch tiéu chun hiéu chinh cta mau.
(khi mubn xem thém chi sb théng ké khac thi nhan tiép [ Shift] [ 1 ] [ 4 ])

P.2.2. Tinh todn twong quan giiva hai dai lwong ngdu nhién

Cho mot mau sb lidu théng ké duoi dang bang tan suat nhu sau:

X; X1 X, X3 Xy
Yi Y1 Y2 Y3 Yn
m; my m, ms3 My

a) Po6i véi mdy Casio fx-500MS:

(may fx-570MS thi lam twong ti, chi khdc ¢ buée 2 khi chuyén vé ché do thong
k& mdu hai bién thi nhan (Mode) (Mode) [ 2 ) (1))

+ Budc 1: Reset toan bd may, nhan lién tiép 4 phim:

( Shift) (Mode) ( 3 ][ =]
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+ Budc 2: Chuyén vé ché do thdng ké va nhap sd lidu dau vao:

o Chuyén vé ché d¢ théng ké mAu hai bién: (Mode] (3 J (1)

e Nhap s6 lidu vao may:

] () Oy ) Cshif) () Lmy ) (M+)
LX) () Ly ) Cshif) () Lme ) (M+)
L] ) Oy ) Cshife) (0 ) Ly ) (M+)

Sau khi nhap xong, kiém tra dit liéu nhap vao (néu mudn cod thé bd qua)
bang cach nhan lién tiép phim miii tén xudng E]

Nhin d¢ thodt ché d6 nhap dit liéu (néu mudn ¢ thé bo qua).

+ Budc 3: Hién thi két qua
e Nhin man hinh hién thi ba tity chon cta dai luong ngdu nhién X.
e Nhan phim sang phai @ man hinh s& hién thi ba tiy chon cta dai lugng
ngau nhién Y.

e Nhin tiép phim sang phai E] dé hién thi ba tuy chon: hé¢ sb tuong quan
mAu r, hai gia tri A v B trong phwong trinh duong hdi quy tuyén tinh thuc
nghiém (luu y: c&c méy tinh Casio dd mic dinh phuong trinh dudng hdi
quy co dang: y = A + Bx)

(khi mudn xem thém chi s6 thong ké khac thi nhéan tiép )

b) Doi véi may Casio fx-570ES PLUS:
(may fx-570ES hodc fx-570VN PLUS thi lam tuong tu)
+ Budc 1: Reset toan bd may, nhan lién tiép 5 phim:
(shift) (9] (3] (=] (Aac]

+ Budc 2: Chuyén vé ché do théng ké va nhap sb lidu dau vao

e Chuyén vé ché do thong ké mau hai bién:
(shift) (Mode) ( v](4](1])
(ModeJ (3 J (2 ]

e Nhap sb liéu vao may (cdc gia tri Xy, X,.... 12 cac sb cu thé trong bang):
Chudt dang & vi tri dong 1 cot X, nhin (=]
Chudt chuyén xudng dong 2 cot X, nhan (=]
Khi két thuc cot X, nhan @ E] dé nhdp céc gia triy; 6 cot Y
Khi két thic cot Y, nhan E] E] dé nhdp céc gia tri m; & cot FREQ
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e Nhén dé thoét ché do nhap dit liéu.

+ Budc 3: Hién thi két qua

Nhén (Shift)( 1 J( 4 ) @@ hién thi ¢& mAu, trung binh, phuong sai, phuong
sai hiéu chinh cta hai dai luong ngau nhién, hodc:

Nhan (Shift]( 1 J( 5 ) & hién thi hé s tuong quan mAur, hai gid tri A va
B trong phuong trinh dudng hdi quy tuyén tinh thyc nghiém, luu ¥ cac
may tinh Casio da mac dinh phuong trinh c6 dang: y = A + BX

(khi mudén xem thém chi s6 thong ké khac thi nhan tiép (Shift) (1 )( 4 )
hodc (shift)(1 ) (5 )
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P.3. Tinh toan xac suit thong ké bang ham trong Excel

St dung ham trong Excel giup tinh todn nhanh hon, chinh xac hon. Boi khi gap
phai truong hop muon tra 1 bang phan bo xac suat nao d6 nhung lai khéng c6 gido
trinh bén canh thi viéc st dung Excel 1a mot cach giai quyét hi¢u qua.
P.3.1. Ham SUMPRODUCT

= SUMPRODUCT (arrayl, [array2], [array3], ...)

Tra vé tong cia tich cic nhém phdn tir twong vmg trong cdc mdang di liéu.

+ Piéu kién: cac d6i s6 ciia ham 1a cac mang c6 cung kich thudc (ctng sb luong
phan tu)

Vi du: Tinh ky vong ciia dai lugng ngu nhién X c6 bang phan bd xéc suit:

A3 ~ fe | =SUMPRODUCT(B1:E1,B2E2)

A B C D E
1 X 1 2 3 4
2 P 0.2 0.3 0.4 0.1
3 2.4

P.3.2. Hdm BINOMDIST

= BINOMDIST (number_s, trials, probability s, cumulative)

Tra vé gid tri ciia phdn bé nhi thirc (theo cdng thirc Bernoulli).

Néu X 1a dai luong ngiu nhién rdi rac c6 phan bd nhj thirc X ~ B(n, p) thi:
PX=k) =Cip*(1-p)™*

Cac d6i s6 trong ham:
+ number_s: 1a gia tri k trong cong thirc trén
+ trials: 1a gia trin
+ probability s: gia tri xac suat p
+ Cu’mulative: gia tri tich lity. Néu cho cumulative = 0 thi tmg v6i P(X = K),

néu cho cumulative = 1 thi ing vdi P(X <K).
Vi du 1: Lap bang phan bd x4c sudt cia DLNN X ~ B(4; 0,2)

‘B2 ~ f: | =BINOMDIST(B1.4,0.2,0)
A B C D E F
1 X 0 1 2 3 4
2 P 04096 | 04096 | 0.1536 | 0.0256 | 0.0016

Vi du 2: Cho X ~ B(6; 0,25). Tim P(X < 3)

Bl -~ fe | =BINOMDIST(3,6,0.25,1)
A B
1 0.9624
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P.3.3. Ham POISSON
= POISSON (x, mean, cumulative)
Tra vé gid tri ciia phdn bé Poisson.
Néu X 1a dai lvong ngu nhién rdi rac c6 phan bd Poisson voi tham sd A thi:

Céc dbi s6 trong ham:
+ X: 1a gi4 tri k trong cong thirc trén
+ mean: 1a gia tri A (gia tri trung binh ctia phan bd Poisson)
+ Cu,mulative: gia tri tich lily. Néu cho cumulative = 0 thi Gmg v6i P(X = K),
néu cho cumulative = 1 thi ung véi P(X < K).
Vi du 1: Lap bang phan bd x4c sudt ciia PLNN X ~ Poisson (4)

B ~ /| =POISSON(B1.4.0)
B C D E F G
1 0 1 2 3 4 5
& 0.0183 | 0.0733 | 0.1465 | 0.1954 | 0.1954 | 0.1563

Vi du 2: Cho X ~ Poisson (6). Tim P(X < 4)
Bl -~ fe =POISSON(4.6.1)

A B
0.2851

P.3.4. Ham NORMDIST
= NORMDIST (x, mean, standard_dev, cumulative)

Tra vé gid tri ham phdn bé F(x) ciia phdn bo chuan.
Néu X ~ N (p, o) thi ham phén bd F(x) duoc tinh bang cong thirc sau:
X (-’
F(X) = e = dt
_'[0 o/ 2n
Céc ddi so trong ham:
+ x: la gia tri x trong cong thic trén

+ mean: 1a gid trj p (gia trj trung binh ctia phan bd chuin)

+ standard dev: 1a gia tri o (d6 Iéch ti€u chuén)

+ cumulative: gia tri tich liiy. Cho cumulative = 1 dé tra vé F(X)
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Vi du 1: Cho X ~ N(12; 0,5%). Tim P(X < 13)

Bl - £ | =NORMDIST(13,12,0.5,1)
A B
1 I 0.9772 |

Vi du 2: Lap ham phéan b chuédn tic Z ~ N(O, 1) voi céc gia tri x tir 0 — 0,29

B2 -~ fe | =NORMDIST($A$2+B1,0,1,1)

A B C D E F G H I 7 K
1 0.00 | 001 | 002 | 003 | 004 | 005 | 006 | 007 | 008 | 0.09
2 | 00 [035000]0.5040] 05080 | 0512005160 | 05199 | 0.5239]0.5279 | 0.5319 | 0.5359

0.1 |0.5398 | 0.5438 [ 0.5478 | 0.5517 | D.5557 | 0.5596 | 0.5636 | 0.5675 [ 0.5714 | 0.5753
0.2 | 0.5793 | 0.5832 [ 0.5871 | 0.5910 | 0.5948 | 0.5987 | 0.6026 | 0.6064 [ 0.6103 | 0.6141

|l

P.3.5. Ham NORMINV
= NORMINV (probability, mean, standard_dev)
Tra vé gid tri nghich dao (gid tri X) ciia ham phdn bé chudn, biét F(x) = p.
Cac d6i s6 trong ham:
+ probability: gia tri xac suit p sao cho ham phan bd F(X) =p
+ mean: trung binh cta phan bd chuin
+ standard dev: do 1€ch tiéu chuén.
Vi du 1: Cho X ~ N(3; 0,4%). Tim gia tri a sao cho P(X <a)= 0,2

Bl ~ £ | =NORMINV(0.2,3,0.4)
A B
1 I 2.66 |

Vi du 2: Tim u(0,025) cta phan b chuan tic N(O, 1)

Bl ~ fe | =NORMINV(1-0.025.0,1)
A B
1 | 1.96 |

P.3.6. Ham TINV
= TINV (probability, deg freedom)
Tra vé gid tri nghich ddo () ciia phédn bé Student.
Céc d6i s6 trong ham:
+ probability: mic y nghia o
+ deg_freedom: sb bac tu do k

Luu ¥: gia tri tra v& cta ham TINV chi ding cho trudng hop muc ¥ nghia dugc
chia déu sang hai bén cua phan bod (truong hop hai phia).
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Vi du 1: Tim gia tri t30(0,05) trong truong hop hai phia:

Bl -~ fe | =TINV(0.05,30)
A B
1 l 2.042 |

Tuy nhién, gia tri t(a) trong cac cong thic duge hoc trén 16p déu thuoc truong
hop mtc ¥ nghia nam het vé mot phia (bén phai ctia phan bd). Do d6 khi st dung ham
TINV thi phai cho dbi sb “probability” ting I1én hai lan.

Vi du 2: Khi cén tim ts(0,05) thi viét ham nhu sau:

Bl -~ £ | =TINV(0.05%2.30)
A B
1 | 1.697 |

(mic du tim t30(0,05) nhung ddi s6 thir nhat phai ting lén hai lan)
P.3.7. Ham CHIINV
= CHIINV (probability, deg_freedom)
Trd vé gid tri nghich dao x: (&) ciia phin bé Khi binh phirong.
Céc ddi s6 trong ham:
+ probability: mirc y nghia a
+ deg_freedom: sb bac tu do k

Vi du: Tim gia tri y;(0,05)

Bl -~ fe | =CHIINV(0.05.4)
A B
1 | 9 488 |

P.3.8. HAm FINV
= FINV (probability, deg_freedom1, deg_freedom?2)
Trd vé gid tri nghich ddo Fy,. () ciia phdn bé Fisher.
Céc dbi s6 trong ham:
+ probability: mirc ¥ nghia o
+ deg_freedom1: sb bac ty do m ung v6i ddy DPLNN X.
+ deg_freedom?2: sb bac tu do n ing véi diy DLNN Y.

Vi du: Tim gia tri F4. 5 (0,05)

Bl ~ £ | =FINV(0.05.4,5)
A B
1 | 5192 |
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P.4. Bang tra ciru mdt sé phan bd thwong gip
P.4.1. Bing phin bo nhj thirc
Gia sir X 1a dai luong ngiu nhién rdi rac ¢6 phan bd nhi thic v6i tham sé nva p:
X ~B(n,p)
Ta co:
PX=K)=Cip“g""  (wiq=1-p)
Dudi ddy 1a bang phan bd xac suit cia DPLNN c6 phan bd nhi thirc tGng voi mot
sb gid tri n va p thuong gip (N =2,5\ pzm)

Céch tra bang: gia sir d& bai yéu cau 1ap bang phan bd xac suit ctia X ~ B(4; 0,5)
thi chon bang Uing v&i n = 4 sau d6 lay cac gia tri cua dong p = 0,5. K&t qua ta dugc
bang phan bd xéac suat cua X nhu sau:

X 0 1 2 3 4
P 0.0625 | 0.2500 | 0.3750 | 0.2500 | 0.0625

a) Voin=2:
: 0 1 2
p
0.1 0.81 0.18 0.01
0.2 0.64 0.32 0.04
0.3 0.49 0.42 0.09
0.4 0.36 0.48 0.16
0.5 0.25 0.5 0.25
0.6 0.16 0.48 0.36
0.7 0.09 0.42 0.49
0.8 0.04 0.32 0.64
0.9 0.01 0.18 0.81
b) Voin=3:
3 0 1 2 3

0.1 0.729 0.243 0.027 0.001
0.2 0.512 0.384 0.096 0.008
0.3 0.343 0.441 0.189 0.027
0.4 0.216 0.432 0.288 0.064
0.5 0.125 0.375 0.375 0.125
0.6 0.064 0.288 0.432 0.216
0.7 0.027 0.189 0.441 0.343
0.8 0.008 0.096 0.384 0.512
0.9 0.001 0.027 0.243 0.729
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c) Voin=4:
k
D 0 1 2 3 4
0.1 0.6561 0.2916 0.0486 0.0036 0.0001
0.2 0.4096 0.4096 0.1536 0.0256 0.0016
0.3 0.2401 0.4116 0.2646 0.0756 0.0081
0.4 0.1296 0.3456 0.3456 0.1536 0.0256
0.5 0.0625 0.2500 0.3750 0.2500 0.0625
0.6 0.0256 0.1536 0.3456 0.3456 0.1296
0.7 0.0081 0.0756 0.2646 0.4116 0.2401
0.8 0.0016 0.0256 0.1536 0.4096 0.4096
0.9 0.0001 0.0036 0.0486 0.2916 0.6561
d) Voin=235:
: 2
p
0.1 0.5905 0.3281 0.0729 0.0081 0.0005 0.0000
0.2 0.3277 0.4096 0.2048 0.0512 0.0064 0.0003
0.3 0.1681 0.3602 0.3087 0.1323 0.0284 0.0024
0.4 0.0778 0.2592 0.3456 0.2304 0.0768 0.0102
0.5 0.0313 0.1563 0.3125 0.3125 0.1563 0.0313
0.6 0.0102 0.0768 0.2304 0.3456 0.2592 0.0778
0.7 0.0024 0.0284 0.1323 0.3087 0.3602 0.1681
0.8 0.0003 0.0064 0.0512 0.2048 0.4096 0.3277
0.9 0.0000 0.0005 0.0081 0.0729 0.3281 0.5905
e) Voin=6:
k
D 0 1 2 3 4 5 6
0.1 0.5314 0.3543 0.0984 0.0146 0.0012 0.0001 0.0000
0.2 0.2621 0.3932 0.2458 0.0819 0.0154 0.0015 0.0001
0.3 0.1176 0.3025 0.3241 0.1852 0.0595 0.0102 0.0007
0.4 0.0467 0.1866 0.3110 0.2765 0.1382 0.0369 0.0041
0.5 0.0156 0.0938 0.2344 0.3125 0.2344 0.0938 0.0156
0.6 0.0041 0.0369 0.1382 0.2765 0.3110 0.1866 0.0467
0.7 0.0007 0.0102 0.0595 0.1852 0.3241 0.3025 0.1176
0.8 0.0001 0.0015 0.0154 0.0819 0.2458 0.3932 0.2621
0.9 0.0000 0.0001 0.0012 0.0146 0.0984 0.3543 0.5314
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Gia sur X 1a dai lugng ngau nhién rdi rac c6 phan bo Poisson v6i tham so A thi:

PX=k)= et

k

k!

(v6i 0 < K < +0)

Béng phan bd Poisson dudi day tinh cho céc trudng hop tham sb A tir 1 dén 8.

Céch tra bang: gia sir dé bai cho X ~ Poisson (4), yéu cau 1ap bang phan bd xéac

sudt cia X va tinh P(X < 3). Chon céc gia tri trén dong tmg voi A = 4 ta dugc:

X

0

1

2

3

4

5

P

0.0183

0.0733

0.1465

0.1954

0.1954

0.1563

Tir d6 suy ra: P(X<3) = P(X = 0) + P(X = 1) + P(X = 2)
= 0,0183 + 0,0733 + 0,1465 = 0,2381

0.3679

0.3679

0.1839

0.0613

0.0153

0.0031

0.0005

0.0001

0.0000

0.0000

0.1353

0.2707

0.2707

0.1804

0.0902

0.0361

0.0120

0.0034

0.0009

0.0002

0.0498

0.1494

0.2240

0.2240

0.1680

0.1008

0.0504

0.0216

0.0081

0.0027

0.0183

0.0733

0.1465

0.1954

0.1954

0.1563

0.1042

0.0595

0.0298

0.0132

0.0067

0.0337

0.0842

0.1404

0.1755

0.1755

0.1462

0.1044

0.0653

0.0363

0.0025

0.0149

0.0446

0.0892

0.1339

0.1606

0.1606

0.1377

0.1033

0.0688

0.0009

0.0064

0.0223

0.0521

0.0912

0.1277

0.1490

0.1490

0.1304

0.1014

o|lvw|lo|a|lsa|lw|[n]|-|

0.0003

0.0027

0.0107

0.0286

0.0573

0.0916

0.1221

0.1396

0.1396

0.1241
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P.4.3. Ham phdn bé chudn tic

Gia st Z 1a dai luong ngau nhién lién tuc c6 phan bd chudn tic: Z ~ N(O, 1)

= Ham phéan bd x4c suat cua Z:

x 4 £
DO(x)= | —e 2dt
(x) j o "
X
lh
NeTS
@ (1)
- . < - : ‘ T > X
-4 -3 -2 -1 0 1 2 3 4

Gia tri ham phan bd chuan tic dudi day tinh cho céc trudng hop x tir 0 dén 3,99.
Céch tra bang:

e Tra xubi: vi du mudn tra ®(0,82) thi dong theo hang 0,8 va cot 0,02 ta dugc
gia tri can tim 1&; @(0,82) = 0,7939
+ Khi mudn tim gia tri ®(—x) thi tra thdng qua ®(x) vdi: O(—X) = 1 — D(X)

+ Xem bang tra xudi & trang tiép theo...

e Tra nguoc: vi du muén tra u(0,025). Thuc chét u(0,025) 1a mdt gia tri x nao
d6 sao cho P(Z > x) = 0,025 hay ®(x) = 0,975. Tra bang theo 2 budc sau:
+ Lay 1 trir cho 0,025 bang 0,975.
+ DO trong bang phan bd chuan tic, xem c6 gia tri ndo bang hodc gan véi

0,975 nhét. Dong nguoc lai theo hang va cot dé duoc gia tri can tim.
Két qua 1a: u(0,025)=1,96

Mot sé gia tri u(o) trong bang tra nguoc:

Mic ¥ nghia o 0.005 0.01 0.015 0.02 0.025
u (o) 2.58 2.33 2.17 2.05 1.96

Mitc ¥ nghia o 0.03 0.04 0.05 0.1 0.2
u (o) 1.88 1.75 1.64 1.28 0.84
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Cdp nhdt 22/01/2016

Gid tri ham phdn bo @(X) ciia phdn bé chudn tdc (x = hang + cét)

(x)

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.5000

0.5040

0.5080

0.5120

0.5160

0.5199

0.5239

0.5279

0.5319

0.5359

0.1

0.5398

0.5438

0.5478

0.5517

0.5557

0.5596

0.5636

0.5675

0.5714

0.5753

0.2

0.5793

0.5832

0.5871

0.5910

0.5948

0.5987

0.6026

0.6064

0.6103

0.6141

0.3

0.6179

0.6217

0.6255

0.6293

0.6331

0.6368

0.6406

0.6443

0.6480

0.6517

0.4

0.6554

0.6591

0.6628

0.6664

0.6700

0.6736

0.6772

0.6808

0.6844

0.6879

0.5

0.6915

0.6950

0.6985

0.7019

0.7054

0.7088

0.7123

0.7157

0.7190

0.7224

0.6

0.7257

0.7291

0.7324

0.7357

0.7389

0.7422

0.7454

0.7486

0.7517

0.7549

0.7

0.7580

0.7611

0.7642

0.7673

0.7704

0.7734

0.7764

0.7794

0.7823

0.7852

0.8

0.7881

0.7910

0.7939

0.7967

0.7995

0.8023

0.8051

0.8078

0.8106

0.8133

0.9

0.8159

0.8186

0.8212

0.8238

0.8264

0.8289

0.8315

0.8340

0.8365

0.8389

0.8413

0.8438

0.8461

0.8485

0.8508

0.8531

0.8554

0.8577

0.8599

0.8621

1.1

0.8643

0.8665

0.8686

0.8708

0.8729

0.8749

0.8770

0.8790

0.8810

0.8830

1.2

0.8849

0.8869

0.8888

0.8907

0.8925

0.8944

0.8962

0.8980

0.8997

0.9015

1.3

0.9032

0.9049

0.9066

0.9082

0.9099

0.9115

0.9131

0.9147

0.9162

0.9177

1.4

0.9192

0.9207

0.9222

0.9236

0.9251

0.9265

0.9279

0.9292

0.9306

0.9319

1.5

0.9332

0.9345

0.9357

0.9370

0.9382

0.9394

0.9406

0.9418

0.9429

0.9441

1.6

0.9452

0.9463

0.9474

0.9484

0.9495

0.9505

0.9515

0.9525

0.9535

0.9545

1.7

0.9554

0.9564

0.9573

0.9582

0.9591

0.9599

0.9608

0.9616

0.9625

0.9633

1.8

0.9641

0.9649

0.9656

0.9664

0.9671

0.9678

0.9686

0.9693

0.9699

0.9706

1.9

0.9713

0.9719

0.9726

0.9732

0.9738

0.9744

0.9750

0.9756

0.9761

0.9767

0.9772

0.9778

0.9783

0.9788

0.9793

0.9798

0.9803

0.9808

0.9812

0.9817

2.1

0.9821

0.9826

0.9830

0.9834

0.9838

0.9842

0.9846

0.9850

0.9854

0.9857

2.2

0.9861

0.9864

0.9868

0.9871

0.9875

0.9878

0.9881

0.9884

0.9887

0.9890

2.3

0.9893

0.9896

0.9898

0.9901

0.9904

0.9906

0.9909

0.9911

0.9913

0.9916

2.4

0.9918

0.9920

0.9922

0.9925

0.9927

0.9929

0.9931

0.9932

0.9934

0.9936

2.5

0.9938

0.9940

0.9941

0.9943

0.9945

0.9946

0.9948

0.9949

0.9951

0.9952

2.6

0.9953

0.9955

0.9956

0.9957

0.9959

0.9960

0.9961

0.9962

0.9963

0.9964

2.7

0.9965

0.9966

0.9967

0.9968

0.9969

0.9970

0.9971

0.9972

0.9973

0.9974

2.8

0.9974

0.9975

0.9976

0.9977

0.9977

0.9978

0.9979

0.9979

0.9980

0.9981

2.9

0.9981

0.9982

0.9982

0.9983

0.9984

0.9984

0.9985

0.9985

0.9986

0.9986

0.9987

0.9987

0.9987

0.9988

0.9988

0.9989

0.9989

0.9989

0.9990

0.9990

3.1

0.9990

0.9991

0.9991

0.9991

0.9992

0.9992

0.9992

0.9992

0.9993

0.9993

3.2

0.9993

0.9993

0.9994

0.9994

0.9994

0.9994

0.9994

0.9995

0.9995

0.9995

3.3

0.9995

0.9995

0.9995

0.9996

0.9996

0.9996

0.9996

0.9996

0.9996

0.9997

3.4

0.9997

0.9997

0.9997

0.9997

0.9997

0.9997

0.9997

0.9997

0.9997

0.9998

3.5

0.9998

0.9998

0.9998

0.9998

0.9998

0.9998

0.9998

0.9998

0.9998

0.9998

3.6

0.9998

0.9998

0.9999

0.9999

0.9999

0.9999

0.9999

0.9999

0.9999

0.9999

3.7

0.9999

0.9999

0.9999

0.9999

0.9999

0.9999

0.9999

0.9999

0.9999

0.9999

3.8

0.9999

0.9999

0.9999

0.9999

0555

0.9999

0.9999

0.9999

0.9999

0.9999

3.9

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

\

Gia tri @ (3,84)
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Cdp nhat_22/01/2016
P.4.4. Him ngwoc ciia ham phén bo Student

Bang dudi day dung dé tra gia tri t, (o) sao cho: P(T > t, (o)) = a
(v6i T c6 phan bé Student)
y A

P(T > tk((x))z o

> X
ty (o)

Chl y: nhitng cong thic trong phan wéc lugng tham sé va kiém dinh gia thiét
lién quan dén viéc tra ctru t (o) déu ap dung cho truong hop mot phia. Vi vy, cac gia
tri trong bang dudi day tng voi1 truong hgp mot phia.

Céch tra bang: gia trj t,(a) 12 giao cua hang k va cot a.. Néu bac tu do k qua 16n
va khong co trong bang thi 14y theo hang cd k gan nhat. Vi du: teg(a) = tige(ct)

Gid tri ti(a) ciia phdn bé Student:

Kk & 0.005 | 0.01 0.015 0.02 0.025 0.03 0.04 0.05 0.1 0.2
1 63.657 | 31.821 | 21.205 | 15.895 | 12.706 | 10.579 | 7.916 | 6.314 | 3.078 | 1.376
2 9.925 | 6.965 | 5.643 | 4.849 | 4.303 | 3.896 | 3.320 | 2.920 | 1.886 | 1.061
3 5841 | 4541 | 3.896 | 3.482 | 3.182 | 2.951 | 2.605 | 2.353 | 1.638 | 0.978
4 4.604 | 3.747 | 3.298 | 2.999 | 2.776 | 2.601 | 2.333 | 2.132 | 1.533 | 0.941
5 4.032 | 3.365 | 3.003 | 2.757 | 2.571 | 2.422 | 2.191 | 2.015 | 1.476 | 0.920
6 3.707 | 3.143 | 2.829 | 2.612 | 2.447 | 2.313 | 2.104 | 1.943 | 1.440 | 0.906
7 3.499 | 2998 | 2.715 | 2517 | 2.365 | 2.241 | 2.046 | 1.895 | 1.415 | 0.896
8 3.355 | 2.896 | 2.634 | 2.449 | 2.306 | 2.189 | 2.004 | 1.860 | 1.397 | 0.889
9 3.250 | 2.821 | 2.574 | 2.398 | 2.262 | 2.150 | 1.973 | 1.833 | 1.383 | 0.883
10 3.169 | 2.764 | 2.527 | 2.359 | 2.228 | 2.120 | 1.948 | 1.812 | 1.372 | 0.879
11 3.106 | 2.718 | 2.491 | 2.328 | 2.201 | 2.096 | 1.928 | 1.796 | 1.363 | 0.876
12 3.055 | 2.681 | 2461 | 2.303 | 2.179 | 2.076 | 1.912 | 1.782 | 1.356 | 0.873
13 3.012 | 2.650 | 2.436 | 2.282 | 2.160 | 2.060 | 1.899 | 1.771 | 1.350 | 0.870
14 2977 | 2.624 | 2.415 | 2.264 | 2.145 | 2.046 | 1.887 [ 1.761 | 1.345 | 0.868
15 2947 | 2.602 | 2.397 | 2.249 | 2131 | 2.034 | 1.878 | 1.753 | 1.341 | 0.866
16 2.921 | 2583 | 2.382 | 2.235 | 2.120 | 2.024 | 1.869 | 1.746 | 1.337 | 0.865
17 2.898 | 2.567 | 2.368 | 2.224 | 2.110 | 2.015 | 1.862 | 1.740 | 1.333 | 0.863
18 2.878 | 2552 | 2.356 | 2.214 | 2.101 | 2.007 | 1.855 | 1.734 | 1.330 | 0.862
19 2.861 | 2.539 | 2.346 | 2.205 | 2.093 | 2.000 | 1.850 | 1.729 | 1.328 | 0.861
20 2.845 | 2528 | 2.336 | 2.197 | 2.086 | 1.994 | 1.844 | 1.725 | 1.325 | 0.860

(xem tiép trang bén)
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Gid tri t(e) ciia phin bé Student: Cdp nhat 22/01/2016

a
Kk 0.005 | 0.01 0.015 | 0.02 | 0.025 | 0.03 0.04 0.05 0.1 0.2

21 2.831 | 2518 | 2.328 | 2.189 | 2.080 | 1.988 | 1.840 | 1.721 | 1.323 | 0.859

22 2.819 | 2508 | 2.320 | 2.183 | 2.074 | 1.983 | 1.835 | 1.717 | 1.321 | 0.858

23 2.807 | 2.500 | 2.313 | 2.177 | 2.069 | 1.978 | 1.832 | 1.714 | 1.319 | 0.858

24 2.797 | 2.492 | 2.307 | 2172 | 2.064 | 1.974 | 1.828 | 1.711 | 1.318 | 0.857

25 2.787 | 2.485 | 2.301 | 2.167 | 2.060 | 1.970 | 1.825 | 1.708 | 1.316 | 0.856

26 2.779 | 2479 | 2.296 | 2.162 | 2.056 | 1.967 | 1.822 | 1.706 | 1.315 | 0.856

27 2771 | 2473 | 2.291 | 2.158 | 2.052 | 1.963 | 1.819 | 1.703 | 1.314 | 0.855

28 2.763 | 2.467 | 2.286 | 2.154 | 2.048 | 1.960 | 1.817 | 1.701 | 1.313 | 0.855

29 2.756 | 2.462 | 2.282 | 2.150 | 2.045 | 1.957 | 1.814 | 1.699 | 1.311 | 0.854

30 2.750 | 2.457 | 2.278 | 2.147 | 2.042 | 1.955 | 1.812 | 1.697 | 1.310 | 0.854

31 2.744 | 2453 | 2.275 | 2.144 | 2.040 | 1.952 | 1.810 | 1.696 | 1.309 | 0.853

32 2.738 | 2.449 | 2.271 | 2.141 | 2.037 | 1.950 | 1.808 | 1.694 | 1.309 | 0.853

33 2.733 | 2.445 | 2.268 | 2.138 | 2.035 | 1.948 | 1.806 | 1.692 | 1.308 | 0.853

34 2.728 | 2.441 | 2.265 | 2.136 | 2.0382 | 1.946 | 1.805 | 1.691 | 1.307 | 0.852

35 2.724 | 2.438 | 2.262 | 2.133 | 2.030 | 1.944 | 1.803 | 1.690 | 1.306 | 0.852

36 2.719 | 2.434 | 2.260 | 2.131 | 2.028 | 1.942 | 1.802 | 1.688 | 1.306 | 0.852

37 2.715 | 2,431 | 2.257 | 2.129 | 2.026 | 1.940 | 1.800 | 1.687 | 1.305 | 0.851

38 2.712 | 2.429 | 2.255 | 2.127 | 2.024 | 1.939 | 1.799 | 1.686 | 1.304 | 0.851

39 2.708 | 2.426 | 2.252 | 2.125 | 2.023 | 1.937 | 1.798 | 1.685 | 1.304 | 0.851

40 2.704 | 2.423 | 2.250 | 2.123 | 2.021 | 1.936 | 1.796 | 1.684 | 1.303 | 0.851

41 2.701 | 2.421 | 2.248 | 2.121 | 2.020 | 1.934 | 1.795 | 1.683 | 1.303 | 0.850

42 2.698 | 2.418 | 2.246 | 2.120 | 2.018 | 1.933 | 1.794 | 1.682 | 1.302 | 0.850

43 2.695 | 2.416 | 2.244 | 2.118 | 2.017 | 1.932 | 1.793 | 1.681 | 1.302 | 0.850

44 2.692 | 2414 | 2.243 | 2.116 | 2.015 | 1.931 | 1.792 | 1.680 | 1.301 | 0.850

45 2.690 | 2412 | 2.241 | 2115 | 2.014 | 1.929 | 1.791 | 1.679 | 1.301 | 0.850

46 2.687 | 2.410 | 2.239 | 2.114 | 2.013 | 1.928 | 1.790 | 1.679 | 1.300 | 0.850

47 2.685 | 2.408 | 2.238 | 2.112 | 2.012 | 1.927 | 1.789 | 1.678 | 1.300 | 0.849

48 2.682 | 2.407 | 2.237 | 2.111 | 2.011 | 1.926 | 1.789 | 1.677 | 1.299 | 0.849

49 2.680 | 2.405 | 2.235 | 2.110 | 2.010 | 1.925 | 1.788 | 1.677 | 1.299 | 0.849

50 2.678 | 2.403 | 2.234 | 2.109 | 2.009 | 1.924 | 1.787 | 1.676 | 1.299 | 0.849

55 2.668 | 2.396 | 2.228 | 2.104 | 2.004 | 1.920 | 1.784 | 1.673 | 1.297 | 0.848

60 2.660 | 2.390 | 2.223 | 2.099 | 2.000 | 1.917 | 1.781 | 1.671 | 1.296 | 0.848

65 2.654 | 2.385 | 2.219 | 2.096 | 1.997 | 1914 | 1.778 | 1.669 | 1.295 | 0.847

70 2.648 | 2.381 | 2.215 | 2.093 | 1.994 | 1912 | 1.776 | 1.667 | 1.294 | 0.847

75 2.643 | 2.377 | 2.212 | 2.090 | 1.992 | 1.910 | 1.775 | 1.665 | 1.293 | 0.846

80 2.639 | 2.374 | 2.209 | 2.088 | 1.990 | 1.908 | 1.773 | 1.664 | 1.292 | 0.846

85 2.635 | 2.371 | 2.207 | 2.086 | 1.988 | 1.906 | 1.772 | 1.663 | 1.292 | 0.846

90 2.632 | 2.368 | 2.205 | 2.084 | 1.987 | 1.905 | 1.771 | 1.662 | 1.291 | 0.846

95 2.629 | 2.366 | 2.203 | 2.082 | 1.985 | 1.904 | 1.770 | 1.661 | 1.291 | 0.845

100 2.626 | 2.364 | 2.201 | 2.081 | 1.984 | 1.902 | 1.769 | 1.660 | 1.290 | 0.845

105 2.623 | 2.362 | 2.200 | 2.080 | 1.983 | 1.901 | 1.768 | 1.659 | 1.290 | 0.845

110 2.621 | 2.361 | 2.199 | 2.07/8 | 1.982 | 1.900 | 1.767 | 1.659 | 1.289 | 0.845

115 2.619 | 2.359 | 2.197 | 2.077 | 1.981 | 1.900 | 1.766 | 1.658 | 1.289 | 0.845

120 2.617 | 2.358 | 2.196 | 2.076 | 1.980 | 1.899 | 1.766 | 1.658 | 1.289 [ 0.845

+ © 2.576 | 2.326 | 2.170 | 2.054 | 1.960 | 1.881 | 1.751 | 1.645 | 1.282 | 0.842
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Cdp nhdt 22/01/2016
P.4.5. Ham ngwoc ciia ham phén bo Khi binh phwong
Bang dudi day ding dé tra gia tri () sao cho: P(X >yl (a)): o
(v6i X ¢6 phan bd Khi binh phuong)
y 4

P(X>72(0)=a

Yic (@)
Chch tra bang: gia tri () 1a giao ctia hang k va cot a.
+ Néu hang k khong c6 trong bang thi 1y theo hang gan nhat voi hang k.
+ Xem bang tra ¢ trang bén...
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Cdp nhdt 22/01/2016

Gid tri x2(@) cia phan b6 y* (véi a tir 0,005 dén 0,2)

K & 0.005 0.01 0.015 0.02 0.025 0.03 0.04 0.05 0.1 0.2
1 7.88 6.63 5.92 5.41 5.02 4.71 4.22 3.84 2.71 1.64
2 10.60 9.21 8.40 7.82 7.38 7.01 6.44 5.99 4.61 3.22
3 12.84 11.34 10.47 9.84 9.35 8.95 8.31 7.81 6.25 4.64
4 14.86 13.28 12.34 11.67 11.14 10.71 10.03 9.49 7.78 5.99
5 16.75 15.09 14.10 13.39 12.83 12.37 11.64 11.07 9.24 7.29
6 18.55 16.81 15.78 15.03 14.45 13.97 13.20 12.59 10.64 8.56
7 20.28 18.48 17.40 16.62 16.01 1551 14.70 14.07 12.02 9.80
8 21.95 20.09 18.97 18.17 17.53 17.01 16.17 15.51 13.36 11.03
9 23.59 21.67 20.51 19.68 19.02 18.48 17.61 16.92 14.68 12.24
10 25.19 23.21 22.02 21.16 20.48 19.92 19.02 18.31 15.99 13.44
11 26.76 24.72 23.50 22.62 21.92 21.34 2041 19.68 17.28 14.63
12 28.30 26.22 24.96 24.05 23.34 22.74 21.79 21.03 18.55 15.81
13 29.82 27.69 26.40 2547 24.74 24.12 23.14 22.36 19.81 16.98
14 31.32 29.14 27.83 26.87 26.12 25.49 24.49 23.68 21.06 18.15
15 32.80 30.58 29.23 28.26 27.49 26.85 25.82 25.00 22.31 19.31
16 34.27 32.00 30.63 29.63 28.85 28.19 27.14 26.30 23.54 20.47
17 35.72 3341 32.01 31.00 30.19 29.52 28.44 27.59 24.77 21.61
18 37.16 34.81 33.38 32.35 31.53 30.84 29.75 28.87 25.99 22.76

19 38.58 36.19 34.74 33.69 32.85 32.16 3104 30.14 27.20 23.90

20 40.00 37.57 36.09 35.02 34.17 33.46 32.32 3141 2841 25.04

21 41.40 38.93 37.43 36.34 35.48 34.76 33.60 32.67 29.62 26.17
22 42.80 40.29 38.77 37.66 36.78 36.05 34.87 33.92 30.81 27.30
23 4418 41.64 40.09 38.97 38.08 37.33 36.13 35.17 32.01 28.43

24 45.56 42.98 41.41 40.27 39.36 38.61 37.39 36.42 33.20 29.55

25 46.93 44.31 42.73 41.57 40.65 39.88 38.64 37.65 34.38 30.68

26 48.29 45.64 44.03 42.86 41.92 41.15 39.89 38.89 35.56 3L.79
27 49.64 46.96 45.33 44.14 43.19 4241 41.13 40.11 36.74 32.91
28 50.99 48.28 46.63 45.42 44.46 43.66 42.37 41.34 37.92 34.03
29 52.34 49.59 47.91 46.69 45,72 44.91 43.60 42.56 39.09 35.14
30 53.67 50.89 49.20 47.96 46.98 46.16 44.83 43.77 40.26 36.25
31 55.00 52.19 50.48 49.23 48.23 47.40 46.06 44.99 41.42 37.36
32 56.33 53.49 51.75 50.49 49.48 48.64 47.28 46.19 42.58 38.47
33 57.65 54.78 53.02 51.74 50.73 49.88 48.50 47.40 43.75 39.57
34 58.96 56.06 54.29 53.00 51.97 5111 49.72 48.60 44.90 40.68
35 60.27 57.34 55.55 54.24 53.20 52.34 50.93 49.80 46.06 41.78
36 61.58 58.62 56.81 55.49 54.44 53.56 52.14 51.00 47.21 42.88
37 62.88 59.89 58.07 56.73 55.67 54.78 53.34 52.19 48.36 43.98
38 64.18 61.16 59.32 57.97 56.90 56.00 54.55 53.38 49.51 45.08
39 65.48 62.43 60.57 59.20 58.12 57.22 55.75 54.57 50.66 46.17
40 66.77 63.69 61.81 60.44 59.34 58.43 56.95 55.76 51.81 47.27
45 73.17 69.96 67.99 66.56 65.41 64.45 62.90 61.66 57.51 52.73
50 79.49 76.15 74.11 72.61 71.42 70.42 68.80 67.50 63.17 58.16
55 85.75 82.29 80.17 78.62 77.38 76.34 74.66 73.31 68.80 63.58
60 91.95 88.38 86.19 84.58 83.30 82.23 80.48 79.08 74.40 68.97
65 98.11 94.42 92.16 90.50 89.18 88.07 86.27 84.82 79.97 74.35

70 104.21 | 100.43 98.10 96.39 95.02 93.88 92.02 90.53 85.53 79.71

75 110.29 | 106.39 | 104.00 | 102.24 | 100.84 99.66 97.75 96.22 91.06 85.07

80 116.32 | 112.33 | 109.87 | 108.07 | 106.63 | 10542 | 103.46 | 101.88 96.58 90.41

85 12232 | 11824 | 11572 | 11387 | 11239 | 11116 | 109.14 | 107.52 | 102.08 95.73

90 12830 | 12412 | 12154 | 11965 | 11814 | 11687 | 11481 | 11315 | 10757 | 101.05

95 13425 | 129.97 | 12734 | 12540 | 12386 | 12256 | 12045 | 11875 | 113.04 | 106.36

100 140.17 | 13581 | 13312 | 131.14 | 12956 | 12824 | 126.08 | 12434 | 11850 | 111.67

Hoang Van Trong —0974.971.149
192




Cdp nhdt_22/01/2016
Gid tri x (@) ciia phan bé y* (véi a tir 0,8 dén 0,995)

k“ 0.8 09 | 095 | 096 | 097 | 0975 | 0.98 0.985 0.99 0.995
1 | 00642 | 0.0158 | 0.0039 | 0.0025 | 0.0014 | 0.00098 | 0.00063 | 0.000353 | 0.000157 | 0.000039
2 | 0446 | 0211 | 0103 | 0.0816 | 0.0609 | 0.0506 | 0.0404 | 00302 | 0.02010 | 0.01003
3 101 | 0584 | 0352 | 0300 | 0245 | 0216 | 0.185 0.152 0.115 0.0717
4 165 | 106 | 0711 | 0627 | 0535 | 0484 | 0429 0.368 0.297 0.207
5 234 | 161 | 115 | 103 | 0903 | 0831 | 0.752 0.662 0.554 0.412
6 307 | 220 | 164 | 149 | 133 124 113 102 0.872 0.676
7 382 | 283 | 217 | 200 | 180 1.69 156 142 1.24 0.989
8 459 | 349 | 273 | 254 | 231 2.18 2.03 1.86 165 134
9 538 | 417 | 333 | 310 | 285 2.70 253 2.33 2.09 173
10 | 618 | 487 | 394 | 370 | 341 3.25 3.06 2.84 256 2.16
11 | 699 | 558 | 457 | 431 | 400 3.82 3.61 3.36 3.05 2.60
12 | 781 | 630 | 523 | 494 | 460 | 440 418 301 357 3.07
13 | 863 | 704 | 58 | 558 | 522 5.01 477 4.48 411 357
14 | 947 | 779 | 657 | 624 | 586 5.63 5.37 5.06 4.66 4.07
15 | 1031 | 855 | 726 | 691 | 650 6.26 5.98 5.65 5.23 4.60
16 | 1115 | 931 | 79 | 760 | 7.16 6.91 6.61 6.26 5.81 5.14
17 | 1200 | 1009 | 867 | 829 | 7.83 7.56 7.26 6.88 6.41 5.70
18 | 1286 | 1086 | 939 | 899 | 851 8.23 7.91 7.52 7.01 6.26
19 | 1372 | 1165 | 1012 | 970 | 920 8.91 8.57 8.16 7.63 6.84
20 | 1458 | 1244 | 1085 | 1042 | 9.9 9.59 9.24 8.81 8.26 7.43
21 | 1544 | 1324 | 1159 | 11.14 | 1060 | 10.28 9.91 9.47 8.90 8.03
22 | 1631 | 1404 | 1234 | 1187 | 1131 | 1098 | 1060 10.14 9.54 8.64
23 | 1719 | 1485 | 1300 | 1261 | 1203 | 1169 | 1129 10.81 10.20 9.26
24 | 1806 | 1566 | 1385 | 1335 | 1275 | 1240 | 1199 1150 10.86 9.89
25 | 1894 | 1647 | 1461 | 1410 | 1348 | 1312 | 1270 1219 1152 10.52
26 | 1982 | 1729 | 1538 | 1485 | 1422 | 1384 | 1341 12.88 12.20 11.16
27 | 2070 | 1811 | 1615 | 1561 | 1496 | 1457 | 1413 1358 12.88 1181
28 | 2150 | 1894 | 1693 | 1637 | 1570 | 1531 | 1485 14.29 13.56 12.46
29 | 2248 | 1977 | 1771 | 17.14 | 1645 | 1605 | 1557 15.00 14.26 13.12
30 | 2336 | 2060 | 1849 | 1791 | 1721 | 1679 | 1631 15.72 14.95 13.79
31 | 2426 | 2143 | 1928 | 1868 | 1797 | 1754 | 17.04 16.44 15.66 14.46
32 | 2515 | 2227 | 2007 | 1946 | 1873 | 1829 | 17.78 1717 16.36 1513
33 | 2604 | 2311 | 2087 | 2024 | 1949 | 1905 | 1853 17.90 17.07 15.82
34 | 2694 | 2395 | 2166 | 21.03 | 2026 | 1981 | 19.8 18,63 17.79 16.50
35 | 27.84 | 2480 | 2247 | 2182 | 2103 | 2057 | 2003 19.37 1851 17.19
36 | 2873 | 2564 | 2327 | 2261 | 2181 | 2134 | 2078 2011 19.23 17.89
37 | 2064 | 2649 | 2407 | 2340 | 2259 | 2211 | 2154 20.86 19.96 1859
38 | 3054 | 27.34 | 24838 | 2420 | 2337 | 2288 | 2230 2161 20.69 19.29
39 | 3144 | 2820 | 2570 | 2500 | 2416 | 2365 | 2307 22.36 21.43 20.00
40 | 3234 | 2905 | 2651 | 2580 | 2494 | 2443 | 2384 2311 22.16 20.71
45 | 3688 | 3335 | 3061 | 2984 | 2892 | 2837 | 21.72 26.93 25.90 24.31
50 | 4145 | 37.60 | 3476 | 3394 | 3295 | 3236 | 3166 30.82 20.71 27.99
55 | 4604 | 4206 | 3896 | 3808 | 37.03 | 3640 | 3566 34.76 3357 31.73
60 | 5064 | 4646 | 4319 | 4227 | 4115 | 4048 | 39.70 38.74 37.48 35.53
65 | 5526 | 50.88 | 47.45 | 4648 | 4531 | 4460 | 43.78 42.77 41.44 39.33
70 | 59.90 | 5533 | 5174 | 50.72 | 4950 | 4876 | 47.89 46.84 45.44 4328
75 | 6455 | 59.79 | 56.05 | 5500 | 5371 | 5294 | 5204 50.93 49.48 47.21
80 | 6921 | 6428 | 6039 | 5929 | 57.96 | 57.15 | 56.21 55.06 53.54 51.17
85 | 7388 | 6878 | 64.75 | 6361 | 6222 | 6139 | 6041 59.22 57.63 55.17
90 | 7856 | 7329 | 69.13 | 67.94 | 6651 | 6565 | 6463 63.39 6L.75 59.20
95 | 8325 | 77.82 | 7352 | 7230 | 7082 | 6992 | 6888 67.60 65.90 63.25

100 | 87.95 | 8236 | 7793 | 7667 | 7514 | 7422 | 7314 71.82 70.06 67.33
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Cdp nhat_22/01/2016
P.4.6. Him ngwoc ciia ham phén bo Fisher

Bang dudi day ding dé tra gia trj Fp,. ,(ct) sao cho: P(F >F., (oc)): o

(v6i F c6 phan bd Fisher)

A

y

PF>F,,(0)=a

» X

Fm; n ((1)

Cach tra bang: Mdi bang ung voi mot gia tri o nhat dinh (chi 1ap cho 2 gia tri
thuong dung cua o 1a 0,01 va 0,05); gia tri Fy,. ,(o) 1a giao cua ¢t m va hang n.

+ Xem bang tra ¢ trang bén...

+ Néu cot m va hang n khong c6 trong bang thi liy theo cot va hang gan nht.
Truong hgp muodn tra chinh xéac thi gd cong thirc sau vao Excel:

"= FINV(c, m, n)"

(véi o, m, n lacac gia tri cu thé)
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Cdp nhdt_22/01/2016
Gia tri F,,., (&) ciia phén bé Fisher (véi o= 0,01)

n m 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 | 150 | 200 | 250 | 300 | 500 + ©

30 239 | 234 | 230 | 227 | 225 | 222 | 221 | 219 | 218 | 217 | 216 | 215 | 214 | 214 | 213 | 209 | 207 | 206 | 205 [ 2.03 2.01

33 232 | 227 | 223 | 220 | 218 | 216 | 214 | 212 | 211 | 210 | 209 | 208 | 207 [ 207 | 206 | 202 [ 200 | 199 | 198 [ 1.96 1.93

36 226 | 221 | 218 | 214 | 212 | 210 | 208 | 207 | 205 | 204 | 203 | 202 | 202 | 201 | 200 | 196 | 194 | 193 [ 192 | 1.90 1.87

39 222 | 217 | 213 | 210 | 207 | 205 [ 203 | 202 | 201 [ 199 | 198 | 197 | 197 [ 196 | 195 | 191 | 189 | 188 | 1.87 [ 1.85 1.82

42 218 | 213 | 209 | 206 | 203 | 201 [ 199 | 198 | 196 | 195 | 194 | 193 | 193 [ 192 | 191 | 187 | 185 | 183 | 182 | 1.80 1.78

45 214 | 209 [ 205 [ 202 | 200 | 198 | 196 | 194 | 193 | 192 | 191 | 190 | 189 | 188 | 188 | 183 | 181 | 1.79 | 179 | 1.77 174

48 212 | 206 | 202 | 199 | 197 | 195 | 193 | 191 | 190 | 189 | 188 | 187 | 18 | 18 | 184 | 180 | 178 | 176 | 1.75 | 1.73 1.70

51 209 | 204 | 200 | 197 | 194 | 192 | 19 | 188 | 187 | 186 | 185 | 184 | 183 | 182 | 182 | 177 | 175 | 173 | 172 | 170 1.67

54 207 | 202 | 198 | 194 | 192 | 190 | 188 | 18 | 18 | 183 | 182 | 181 | 181 | 180 | 1.79 | 175 | 172 | 1.71 | 170 | 1.68 1.65

57 205 [ 199 [ 195 ( 192 | 190 | 187 | 18 | 184 | 183 | 181 | 180 | 179 | 178 | 178 | 177 | 172 | 170 | 168 | 1.67 | 1.65 1.62

60 203 | 198 | 194 | 190 | 188 | 186 | 184 | 182 | 181 | 179 | 178 | 177 | 176 | 176 | 175 | 170 | 168 | 166 | 165 | 1.63 1.60

63 201 | 196 | 192 | 189 | 186 | 184 | 182 | 180 | 179 | 178 | 177 | 176 | 175 | 174 | 173 | 168 | 1.66 | 1.64 | 163 [ 161 1.58

66 200 | 194 | 190 | 187 | 184 | 182 | 180 | 179 | 177 | 176 | 175 | 174 | 173 | 172 | 172 | 167 | 164 | 163 | 1.62 | 1.60 1.56

69 198 | 193 | 189 | 18 | 183 | 181 | 179 | 177 | 176 | 175 | 173 | 172 | 172 | 171 | 170 | 165 | 163 | 161 | 160 | 1.58 1.55

72 197 | 192 | 188 | 184 | 182 | 180 | 178 | 1.76 | 174 | 173 | 172 | 171 | 170 | 1.69 | 169 | 164 | 161 | 1.60 | 159 [ 156 1.53

75 19 | 191 | 187 | 183 | 181 | 178 | 176 | 175 | 1.73 | 172 | 171 | 170 | 169 | 168 | 167 | 162 [ 1.60 | 158 | 157 [ 155 1.52

78 195 | 190 | 18 | 182 | 180 | 177 | 175 | 1.74 | 172 | 171 | 170 | 169 | 168 | 167 | 166 | 161 | 159 | 157 | 156 | 154 1.50

81 194 | 189 | 18 | 181 | 179 | 176 | 174 | 1.73 | 171 | 170 | 169 | 168 | 167 | 166 | 165 | 160 | 158 | 15 | 155 | 1.53 1.49

84 193 | 188 | 184 | 180 | 178 | 1.75 | .73 | 172 | 170 | 169 | 168 | 167 | 166 | 1.65 | 1.64 | 159 [ 15 | 155 | 154 [ 151 1.48

87 192 ( 187 | 183 | 179 | 177 | 174 | 172 | 171 | 169 | 168 | 167 | 166 | 165 | 1.64 | 1.63 | 158 [ 155 | 154 | 153 [ 150 1.47

90 192 | 18 | 18 | 179 | 176 | 174 | 172 | 1.70 | 168 | 167 | 166 | 165 | 164 | 163 | 162 | 157 | 155 | 153 | 152 | 149 1.46

95 190 ( 185 | 181 | 177 | 175 | 172 | 170 | 1.69 | 167 | 166 | 1.65 | 164 | 163 | 1.62 | 161 | 156 [ 153 | 151 | 150 [ 1.48 1.44

100 189 | 184 | 180 | 176 | 174 | 1.71 | 169 | 167 | 166 | 165 | 1.63 | 162 | 161 | 161 | 1.60 | 155 [ 152 | 150 | 149 | 147 1.43

150 183 | 177 | 173 | 169 | 166 | 164 [ 162 [ 1.60 | 159 | 157 | 156 | 155 | 154 | 153 | 152 | 146 | 143 | 142 | 140 | 1.38 1.33

200 179 | 174 | 169 | 166 | 163 | 160 [ 158 [ 156 | 155 | 153 | 152 | 151 | 150 | 149 | 148 | 142 | 139 | 137 | 136 | 133 1.28

250 177 | 172 | 167 | 164 | 161 | 158 | 156 | 154 | 153 | 151 | 150 | 149 | 148 | 147 | 146 | 140 [ 136 | 1.34 | 133 | 130 1.24

300 176 | 1.70 | 166 | 162 | 159 | 157 | 155 | 153 | 151 | 150 | 148 | 147 | 146 | 145 | 144 | 138 | 135 | 132 | 131 | 128 1.22

500 174 | 168 | 163 | 1.60 | 157 | 154 | 152 [ 150 | 148 | 147 | 145 | 144 | 143 | 142 | 141 | 134 | 131 | 128 | 127 | 1.23 1.16

+ 0 170 | 164 | 159 | 155 | 152 | 150 | 147 | 145 | 143 | 142 | 140 | 139 | 138 | 137 | 136 | 129 | 125 | 122 | 120 | 115 1.00

Hoang Van Trong —0974.971.149
195



Cdp nhdt_22/01/2016
Gia tri F,,., (&) ciia phén bé Fisher (véi o= 0,05)

m 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 | 150 | 200 | 250 | 300 | 500 +

30 184 ( 181 | 179 | 177 | 176 | 175 | 174 | 173 | 172 | 172 | 171 | 171 | 170 | 170 | 1.70 | 167 | 166 | 1.65 | 165 | 164 1.62

33 181 | 1.78 | 176 | 174 | 172 | 171 | 170 | 169 | 169 | 168 | 167 | 167 | 166 | 166 [ 1.66 | 1.63 | 162 [ 1.61 | 161 | 160 1.58

36 178 | 175 | 173 | 171 | 169 | 168 | 167 | 166 | 166 | 165 | 164 | 164 | 163 | 163 | 162 | 160 | 159 [ 158 | 157 | 156 1.55

39 175 | 172 | 1.70 | 168 | 167 | 166 | 165 | 164 | 163 | 162 | 162 | 161 | 161 | 160 [ 1.60 | 157 | 156 [ 155 | 155 | 153 1.52

42 173 | 1.70 | 168 | 166 | 1.65 | 163 | 162 | 161 | 161 | 160 | 159 | 159 | 158 | 158 | 157 | 155 | 153 | 153 | 152 | 151 1.49

45 171 | 168 | 166 | 1.64 | 163 | 161 | 1.60 | 159 [ 159 | 158 | 157 | 157 | 156 | 1.5 | 155 | 153 | 151 | 151 | 150 | 1.49 1.47

48 170 | 167 | 164 | 162 | 161 | 160 | 159 | 158 [ 157 | 156 | 156 | 155 | 154 | 154 | 154 | 151 | 149 | 149 | 148 | 147 1.45

51 168 | 1.65 | 163 | 161 [ 159 | 158 | 157 | 156 | 155 | 155 | 154 | 153 | 153 | 152 | 152 | 1.49 | 148 | 147 | 146 | 145 1.43

54 167 | 164 | 162 | 160 | 158 | 157 | 156 | 155 | 154 | 153 | 153 | 152 | 151 | 151 | 151 | 148 | 146 | 145 | 145 | 144 1.42

57 166 | 163 | 160 | 159 | 157 | 156 | 155 | 154 [ 153 | 152 | 151 | 151 | 150 | 150 | 149 | 146 | 145 | 144 | 143 | 142 1.40

60 165 | 162 | 159 | 157 | 156 | 155 | 153 | 152 | 152 | 151 | 150 | 150 | 149 | 149 | 148 | 145 | 144 | 143 | 142 | 141 1.39

63 164 | 161 | 158 | 157 [ 155 | 154 | 152 | 151 | 151 | 150 | 149 | 149 | 148 | 148 | 147 | 144 | 143 | 142 | 141 | 140 1.38

66 163 | 160 | 158 | 156 | 154 | 153 | 152 | 151 | 150 | 1.49 | 148 | 148 | 147 | 147 | 146 | 143 | 142 | 141 | 140 | 1.39 1.37

69 162 | 159 | 157 | 155 | 153 | 152 | 151 | 150 | 1.49 | 148 | 147 | 147 | 146 | 146 | 145 | 142 | 141 | 140 | 139 | 1.38 1.36

72 162 | 159 | 156 | 154 | 153 | 151 | 150 | 149 | 148 | 147 | 147 | 146 | 145 | 145 | 144 | 141 | 140 | 139 | 138 | 137 1.35

75 161 | 158 | 155 | 153 | 152 | 150 | 149 | 148 | 147 | 147 | 146 | 145 | 145 | 144 | 144 | 141 | 139 | 138 | 137 | 136 1.34

78 161 | 157 | 155 | 153 | 151 | 150 | 149 | 148 | 147 | 146 | 145 | 145 | 144 | 143 | 143 | 140 | 138 | 137 | 137 | 135 1.33

81 160 | 157 | 154 | 152 | 151 | 149 | 148 | 147 | 146 | 145 | 145 | 144 | 143 | 143 | 142 | 139 | 138 | 137 | 136 | 134 1.32

84 159 | 156 | 154 | 152 | 150 | 149 | 147 | 146 | 146 | 145 | 144 | 143 | 143 | 142 | 142 | 139 | 137 | 136 | 1.35 | 134 1.32

87 159 [ 156 | 153 | 151 | 150 | 148 | 147 | 146 | 145 | 144 | 143 | 143 | 142 | 142 | 141 | 138 | 136 | 135 | 1.35 | 133 1.31

90 159 | 155 | 153 | 151 | 149 | 148 | 146 | 145 | 144 | 144 | 143 | 142 | 142 | 141 | 141 | 138 | 136 | 135 | 134 | 133 1.30

95 158 [ 155 | 152 | 150 | 148 | 147 | 146 | 145 | 144 | 143 | 142 | 142 | 141 | 140 | 140 | 137 | 135 | 134 | 133 | 132 1.29

100 157 | 154 | 152 | 149 | 148 | 146 | 145 | 144 | 143 | 142 | 141 | 141 | 140 | 140 | 139 | 136 | 134 | 133 | 1.32 | 131 1.28

150 154 | 150 | 148 | 145 | 144 | 142 | 141 | 140 | 139 | 138 | 137 | 136 | 136 | 135 | 134 | 131 | 129 | 128 | 127 | 125 1.22

200 152 | 148 | 146 | 143 | 141 | 140 | 139 | 137 | 136 | 1.35 | 135 | 134 | 133 | 133 | 132 | 128 | 126 | 125 | 124 | 122 1.19

250 150 | 147 | 144 | 142 | 140 | 139 | 137 | 136 | 135 | 134 | 133 | 132 | 132 | 131 | 131 | 127 | 125 | 123 | 122 | 120 117

300 150 | 146 | 143 | 141 | 139 | 138 | 136 | 135 | 134 | 133 | 132 | 131 | 131 | 130 | 130 | 126 | 123 | 122 | 121 | 119 1.15

500 148 | 145 | 142 | 140 | 138 | 136 | 135 | 133 | 132 | 131 | 130 | 130 | 129 | 128 | 128 | 123 | 121 | 119 | 118 | 116 111

+ 0 146 | 142 | 139 | 137 | 135 | 133 | 132 | 130 | 1.29 | 128 | 127 | 126 | 126 | 125 | 124 | 120 | 117 | 115 | 114 | 111 1.00
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TAI LIEU THAM KHAO! Cap ot 2RI

1. Pang Hung Thang, M dau vé Iy thuyét xdc sudt va cdic vmg dung, NXB Gido duc
(Gido trinh 1 — Gy).

2. Pao Hiru HO, Xdc sudt thong ké, NXB Dai hoc Qudc gia Ha Noi (G,).

3. Pao Hiru Ho, Hudng din gidi cdc bai todn Xdc sudt — Théng ké, NXB Dai hoc
Quoc gia Ha Noi (Gg).

4. Nguyén Quang Bau, Ly thuyét xdc sudt va thong ké todn hoc, NXB Pai hoc Quéc
gia Ha Noi (Gy).

5. Piang Hung Thang, Bdi tdp xdc sudt, NXB Gido duc (Gs).

Cdc mén hoc: (dang file do cd nhan tong hop)

Hoang Vian Trong
1. Microsoft Excel 2010 (str dung cho mon THCS 1)

2. Nhitng nguyén 1y co ban ciia chii nghia Mdc — Lénin (phdn 2)
(danh cho sinh vién toan truong)

3. Co — Nhiét (danh cho sinh vién ngoai khoa Vat ly)

4. Pi¢n — Quang (danh cho sinh vién ngoai khoa Vit 1y)

5. Gidi tich 2 (danh cho sinh vién ngoai khoa Toan)

6. Xdc sudt — Thong ké (danh cho sinh vién ngoai khoa Toén)

Link download?:

https://www.facebook.com/profile.php?id=100010462090255&sk=photos&collection t
0ken=100010462090255%3A2305272732%3A69&set=a.117475731944496.1073741829.100
010462090255&type=3

1 Nén tham khao tbi thiéu 2 gido trinh: G; va G,
2 Copy link bén dudi va dan vao trinh duyét web. Sau d6 tim tdi dnh ctia mén hoc can tham khao va download
file mon hoc @6 theo link & phan md ta cia anh.
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