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Loi chia sée

Hau hét cac hién twong trong cudc séng déu xay ra mot cach ngu nhién khong
thé doan biét duwoc. Ching ta ludn dimg trudc nhimng lya chon va phai quyét dinh cho
riéng minh. Khi lya chon nhu thé thi kha ning thanh cong 13 bao nhiéu, phwong an lya
chon di tdi vu chua, co sé cia viée Iya chon 1a gi? Khoa hoc vé X&c sudt s& 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 cach thu thap, xir Iy va phan tich dit liéu vé hién tuong
roi dua ra két luan co tinh quy luat ctua hién tuong do. Phan tich théng ké duva trén co
sO cua 1y thuyét xac suit va c6 quan hé chit ch véi xac sudt; nd khong nghién ciru
tirng c4 thé riéng 1é ma nghién ctru mét tip hop ca thé - tinh quy ludt cia toan bo tong
thé. Tir viéc diéu tra va phan tich mau dai dién, c6 thé tam thoi dua ra két luan vé hién
tugng nghién ctru nhung voi kha nang xay ra sai lam du nho dé co6 thé chap nhan duoc.

Trong chuong trinh dao tao theo tin chi ctia cac nganh ngoai khoa Toan thi Xac
sudt va Thong ké dugce gdp chung lai thanh mon Xdc sudt thong ké véi nhitng noi dung
rt gon, dap tng nhu cau vé toan cho cac ddi twong khong chuyén. File nay tip trung
vao phan loai va huéng din giai cac dang bai tap. Pa sb cac bai tap duoc lay tir 3
chuong dau cua gido trinh G; va 3 chuong cubi cia gido trinh G, (xem Tai liéu tham
khao). Ngoai ra, mot s6 bai tap duoc léy tir thue té hodc tir cac 16p mén hoc khéac nhau.
Phan 1y thuyét chi tom lugc ndi dung chinh cing mét sé cong thirc ap dung (xem
chirng minh cong thire trong gido trinh G; va G,).

Kién thirc bd trg cho mon hoc nay chil yéu 13 Giai tich t6 hop (hoan vi, chinh
hop, to hop) va tich phan cia ham mot bién (xem Phu luc P.1). Theo kinh nghiém ca
nhan thi phuong phap hoc Xac suat — Thong ké khong gidng nhitng mon Pai s6 - Giai
tich khac, can hiéu k¥ van dé 1y thuyét moi dé dang ghi nhé cong thic va ap dung vao
giai bai tip. Tuy dé thi cudi ky thuong cho phép st dung tai liéu nhung viéc ghi nhé
va nam dugc ¥ nghia cic cong thirc s& giup phan xa tot hon ciing nhu xac dinh dang
bai toan chinh xac hon.

Nhirng dong chir nhoé phia cudi trang 1a phan giai thich va chi din. Sau mdi bai
tap khé thuong c6 muc “hudng dan” giai & dang khai quat. Khi can tham khao tai liéu
nay, cac ban truy cap vao “Link download” ¢ cuoi file d¢€ tai vé ban cap nhat madi nhat.

e Trén day la chut kién thtrc it 6i ma minh mudn chia sé cung cac ban. Do han ché
nhan thirc vé mon hoc nén chac chan con ndi dung nao doé viét chua dung hodc chua
day du, rat mong cac ban thong cam va goép y dé€ minh hoan thién thém.

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

Sinh vién

Hoang Van Trong
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PHAN |: XAC SUAT!

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

A.LY THUYET
1.1. M{t s6 khai ni¢m co ban
a) Phép thir ngdu nhién: &
- La nhitng hanh dong ma khong biét trude dugc két qua.
VD: tung ddng xu, gieo con xuc xic, danh 16 dé...
b) Khéng gian mau: Q
- La tap hop chua tit ca cac két qua c6 thé xay ra cua phép thir ngdu nhién.
C) Bién cé (hay su kién): A, B, C, D
- La tdp hop chira mot hodc mot sb phan tir co thé xdy ra cua phép thir ngiu
nhién.
A/ B,C,D c Q
+ Bién cé so cdp: La bién c6 khong thé chia tach nhé hon duoc nira.

+ Bién co chac chan: La bién c6 ludn ludn xay ra. N6 tuong ung voi toan bd tap
khong gian mau Q

+ Bién co rong (bién co khong thé) 1a bién cb khong bao gid xay ra. N tuong
ung vadi tap con rong & cua Q
d) Quan hé gitta cdc bién co:

- Quan hé kéo theo: A kéo theo B néu A xay ra thi B ciing xay ra.
AkéotheoB<= AcB

- Giao ctia hai bién c6: 1a bién ¢ xay ra khi ca 2 bién ¢ da cho cung xay ra.
A N B (hay AB)

- Hop cuia hai bién cé: 13 bién c6 xay ra khi it nhét 1 trong 2 bién ¢ di cho xay ra.
AuUB (hay A +B)

- Bién cé doi ciia bién cé A: 1a bién ¢ xay ra khi va chi khi A khong xay ra.

A={Q\A}

! Phin Xdc suat thi da s cac 16p hoc theo gido trinh G; (xem Tai liéu tham khao), rét it 16p hoc theo gido trinh
Gz hOé.C G4.

2 So voi chuwong 2 va chuong 3 ctia phin Xac suét thi bai tip ciia chwong 1 thudc dang kho va hay nham 1in. Bai
tap chuong 1 thuong ra vao cac dang: phép thir lip Bernoulli, xac suit co diéu kién, cong thirc xac sudt day du,
cong thirc Bayes hodc két hgp cac dang nay véi nhau trong cling mot bai toan.

Hoang Van Trong —0974.971.149
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- Hai bién co A va B duoc goi la doc lap néu viéc xay ra A khong anh huong dén
vi€c xay ra B va nguoc lai.

- Hai bién cé A va B dwoc goi la xung khdc néu A va B khong dong thoi xay ra.

AB=¢Y
e) Biéu dién mot sé bién cé thuwong gap:

Goti.
A = “Hién tuong 1 xay ra”
B = “Hién tugng 2 xay ra”
C = “Hién tuong 3 xay ra”

Thi:
ABC: Ca ba hién tugng cung xay ra.
ABC: Caba hién tugng cung khong x4y ra.
AU B U C: C06 it nhat mét hién tuong xay ra.
AB U BC U CA: Co it nhat hai hién tuong xay ra.
ABUBCUCA: (b it nhit hai hién tugng khong x4y ra.
ABC UABCUABC: Chico mot hién tuong xay ra.
ABC: Chi co hién tuong 1 xay ra.

1.2. X4c suit cia bién ¢

Xdc sudt cia bién cé la mot gid tri do lwong kha ndng xudt hién bién cé dé khi
thuc hién phép thir ngau nhién. Ky hi€u xac suat cua bién cd A 1a: P(A)

Tinh chdt: 0<P(A)<1
P(@)=0
P(Q)=1

c . . s A
a) 'Dinh nghia cé dién cho xdc sudt ciia bién cé A: P(A) =H
Trong do: ‘A‘ 14 sb cac bién cb so cap c6 lgi cho A
‘Q‘ 1a téng cac bién ¢ so cip cua khong gian mau
Pé dp dung cong thire xdc sudt ¢é dién phai théa mén dong thoi hai diéu kién sau:
{Téng s6 C&C bién cd so cap 14 hiru han.

Céc bién c0 so cap co6 cung kha ning xay ra.

! Cach tinh xéc suét trong mon hoc nay chu yéu Ia theo truong phai cb dién.

Hoang Van Trong —0974.971.149
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b) Dinh nghia xdc sudt bang tan sudt:
Khi téng s cac két qua co thé xdy ra 13 vo han hodc hiru han nhung khong dong
kha nang thi ta dung dinh nghia xac suat bang tan suat:
Thuc hién phép thir ngau nhién n lan, trong diéu kién gidng hét nhau. Trong n lan
do6 thay c0 k(A) lan xuat hién bién c0 A thi xac suat cua A dugc dinh nghia boi gidi
han sau:

P(A) = lim KA

N—+o0 n

. . . . K(A
Trén thyc té thi P(A) dugc tinh xap xi bang ty so ) khi n du 16n.

1.3. Cac quy tic tinh xac suit
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 tic nhan (trong truong hop A va B déc lap):
P(AB) =P(A). P(B)
C) Quy tdc chuyén sang bién cé doi:
P(A) =1-P(A)
1.4. Cong thirc Bernoulli
T}u_rc hién phép thur ngﬁu nhién n 1an mot cach doc 1ap, trong diéu kién giéng hét
nhau. O mbi lf,‘in thir, xac suat ciia bién ¢ A bang p (0 < p < 1) thi xac suat dé A xuat
hién diing k lan trong n phép thir la:
P, =Cyp"q"" (véiq=1-p)
1.5. X4c suit ¢ diéu kién. Quy tic nhin tong quat

Kha ndng dé bién cé A xdy ra néu biét rang bién cé B dd xdy ra dwoc goi ld xdc
suat cua A voi diéu kién B. Ky higu: P(A | B)

P(A|B) = %

Tir cong thirc x4c suit 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(AA,...An) = P(AL | AsAz...An). P(As | AsAg...Ay).... P(Ant | An).P(A,)

Hoang Van Trong —0974.971.149
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1.6. Cong thirc xac suat diy da
(hay céng thirc xdc sudt toan phan hay cong thire xdc sudt tién nghiém)
Hé cac bién ¢ By, B,, ..., B, duoc goi 1a hé dﬁy du néu déng tho1 thoa man:
{ BiuB,u...uB,=Q
BiBj=Q néui#]
Néu hé bién cb {By, B,,...B, } 1a mot hé diy du thi v6i bién cd A bt ky, ta co:

P(A) = > P(AB) = Y P(A|B).P(B)

1.7. Cong thirc Bayes
(hay céng thirc xdc sudt hdu nghiém)
Néu hé bién cb {By, B,,...B,} 1a mot hé day du va P(A) > 0 thi:
P(AB,) _ P(A|B,).P(B,)

PR S palB).PE)

P(B |A)= (véi 1 <k <n)

B. BAI TAP
1.1. Bai tap trong giao trinh 1 (G,)
(M6 dau vé Iy thuyét xdc sudt va cdc vng dung, Dang Hing Thang)
Bai 1/37: Gieo ddng thdi 2 con xiic xic. Tim xac suit dé:
a) Tong sd not1a 7;
b) Téng s6 not 1a 8;
c) S6 not hon kém nhau 2.
a) Xdc sudt dé tong sé not bang T:
Tong s6 két qua c6 thé xay ra 13: 6.6 = 36
C6 6 két qua c6 tong bang 7 1a: (1, 6); (6, 1); (2, 5); (5, 2); (3, 4); (4, 3)
— Xac suat dé tong s6 ndt bang 7 1a: — = 1
36 |6
b) XA&c sudt dé tong sé nét bang 8:
C6 5 két qua c6 tong bang 8 1a: (2, 6); (6, 2); (3, 5); (5, 3); (4, 4)

4 A A LA A A M \ S)
— Xac suat dé tong s6 ndt bang 8 la: %

¢) Xdc suat dé so not hon kem 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

L., . 8
— Xac suat dé so not hon kém nhau 2 la; £= 5

Bai 2/37: Mgt khach san ¢6 6 phong don. C6 10 khach dén thué phong trong dé
¢6 6 nam va 4 nir. Ngudi quén 1y chon ngiu nhién 6 nguoi. Tim x4c suit dé trong
do:

a) Ca 6 nguwoi déu 1a nam;
b) C6 4 nam va 2 nir;
¢) Co it nhit hai ni.

a) Xdc sudt ca 6 nguoi déu la nam":
Tdng s6 két qua c6 thé xay ra: Cy) =210

S6 két qua thuan loi: Co.CJ =1

— Xéc suit dé 6 nguoi déu 1a nam: 210

b) Xac suat co 4 nam va 2 nir:

Ce.Ci 90 |3

210 210 |7

¢) Xdc sudt c6 it nhat 2 nir:
C;.C? N C,.Ce_ 25
210 210 210

25 185 _[37
210 210 |42

XAcC suét c6 nhiéu nhét 1 nir:

— Xac suat co it nhat 2 nt:

Bai 3/37: Mot cong ty cin tuyén 2 nhin vién, c6 6 nguoi ndp don trong dé cé 2
nam va 4 nir. Biét rang kha ning dwoc tuyén ctia mdi nguoi 1a nhw nhau.

a) Tinh xac suit dé ca hai nguwoi dwoc chon 1a nik;

b) Tinh xéc suit dé it nhat mét nir dwoc chon;

¢) Tinh x4c suit dé ca hai nir dwoc chon néu biét ring c6 it nhat mét nir da
dwgce chon;

d) Gia sir Hoa 13 mét trong 4 nir. Tinh xac suit dé Hoa dwoc chon. Tinh xac
suat dé Hoa dwgc chon néu biét rang c6 it nhat mot nir dwge chon.

C).C: 6 |2

cZ 15 |5

a) Xac suat ca hai nguoi dwoc chon déu la nir:

! Xem lai kién thirc giai tich t5 hop & phan “Phu luc” P.1, trang 160.

Hoang Van Trong —0974.971.149
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b) Xdc sudt dé it nhdt mét nit dwoc chon:

o . cicy 1
Xac suat khong cé nir nao duoc chon: c? = E
6

1 |14

—> Xé4c suat dé it nhat mot nit duge chon: 1——=

15 |15

, L, ~ O SS , £ n, o~ an 1.
¢) Xac suat ca 2 nir dwoc chon néu biet rang it nhat mot nir da dwoc chon™:

A =“Ca 2 nir duogc chon”

B = “[t nhat mét nit duoc chon”

_P(AB) P(A) .

= P(A|B) = PB) _ P(®) (Vi AcB)
_2/5 |3
- 14/15 |7

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

C =“Hoa duogc chon”

Gia sur trong 6 ngudi bao gom Hoa va 5 nguoi khac theo thu ty: 1, 2, 3,4,5.C6 5
két qua co thé xay ra trong d6 c6 Hoa: (Hoa, 1); (Hoa, 2); (Hoa, 3); (Hoa, 4); (Hoa, 5)

. 5 |1
= X4c suat dé Hoa dugc chon: P(C) = THiE

= Xéac suat d€ Hoa duoc chon néu biét rang it nhat mdt nitr da duogc chon:

P(CB) P(C) 1/3 |5
P(B) P(B) 14/15 |14

P(C|B) =

(Vi C c B)?

Bai 4/37: Mgt hom c6 9 tAm thé danh so6 tir 1 dén 9. Chon ngiu nhién ra hai tim
thé. Tinh xac suat dé tich ciia hai so trén hai tam thé 1a m¢t so chan.

Téng sb két qua c6 thé xay ra: C> =36

Pé tich s trén hai tAm thé 1a mot sé chan thi phai c¢6 it nhat mot trong hai tam
thé mang s6 chan. Néu ca hai tim thé déu mang s6 1& (1, 3, 5, 7, 9) thi tich ciia chung
1a mot sb 18.

C: 5

X4c suat dé tich 2 sd 1a mot sd 1&: — =—
~ 36 18

LEINNTS

! Thong thuong, néu trong cau hdéi ma xuét hién cum tir “bibt r?mg s néu biét”,. .. thi st dung cong thic xac suét
¢6 diéu kién dé giai.

2 Bién ¢ A va C déu 1a con ciia bién c¢b B vi: ca 2 nir duge chon hay minh Hoa dugc chon ciing déu suy ra co it
nhit mot nit dugc chon. Giao ciia mot bién ¢ voi bién ¢b con cia né thi béng chinh bién ¢6 con dé.
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5 |13

— X4c suat dé tich 2 s 1a mot sd chén: 1—— =|—
) 18 |18

Bai 5/37: O mdt nwée c¢6 50 tinh, mbi tinh c6 hai dai biéu Qudc hdi. Nguoi ta chon
ngau nhién 50 dai biéu trong so 100 dai biéu dé thanh 1ap m¢t Uy ban. Tinh xac
suat de:
a) Trong Uy ban cé it nhit mét dai biéu ciia Thia dé;
b) Mdi tinh déu c6 ding mdt dai biéu trong Uy ban.
a) Xdc sudt trong Uy ban ¢6 it nhat mot dai biéu ciia Thi dé:
A = “C¢ it nhat mot dai bicu ctia Thu d6”
0 50
C,.Cq

Xac suat dé khong c6 dai biéu ctia Thu do: P(Z\) = Co
100

=0,2475

= Xéc suét co it nhit mot dai bidu caa Thit d6: P(A) =1—P(A) = |0,7525

b) Xdc sudt méi tinh c6 ding mot dai biéu trong Uy ban:

B = “MJdi tinh c6 dung mot dai biéu trong Uy ban”

S6 cach chon mdi tinh mét dai biéu: Ci. C5.....C, (50 s6 hang)

ClL.CL.C, 2%

= Xac sudt can tim: P(B) = —*—% o =1116.10"
100

Bai 6/38: Trong tuin 1& vira qua & thanh phd c6 7 tai nan giao thong. Xac suat dé
moi ngay xay ra ding mgt tai nan la bao nhiéu?

MJbi mét tai nan giao théng c6 thé roi vao 1 trong 7 ngdy trong tuan. S6 cach xay
ra clia 7 tai nan giao thong trong tuan: 7’ cach
Sb cach xay ra dung 1 tai nan giao thong trong mdi ngay: 7! céch

= Xac suat dé mdi ngdy xay ra ding mot tai nan giao thong:

7!

-7 = 0,00612

Bai 7/38: Mot doan tau c6 4 toa dd & mot san ga. C6 4 hanh khach tir sin ga 1én
tau, moi nguwoi doc 1ap véi nhau chon ngau nhién mét toa. Tinh xac suat dé mot
toa c6 3 nguwdi, mot toa ¢6 1 ngwoi con hai toa con lai khong cé ai 1én.

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

M3bi ngudi ¢6 4 lya chon toa tau. Tong sé két qua c6 thé xay ra la: 4* = 256

Piu tién, chon 3 trong sb 4 ngudi: C; céch.
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C6 4 cach chon toa tau cho nhom 3 nguoi trén. Nguodi thir tu ¢d 3 cach chon
trong ba toa con lai.
— Xéc sudt dé mot toa cd 3 ngudi, mot toa c6 1 ngudi va hai toa con lai khong
co ai lén:

C;.4.3 48 |3

256 256 |16

Bai_8/38: Mot may bay c6 ba by phian A, B, C véi tdm quan trong khac nhau.
May bay sé€ roi khi c6 hoac mt vién dan tring vao A, hodc hai vién dan tring B,
hoic ba vién dan tring C. Gia sir cac bd phan A, B va C lan luot chiém 15%,
30% va 55% dién tich may bay. Tim xac suit dé may bay roi néu:

a) May bay bi tring hai vién dan;
b) May bay bi tring ba vién dan.
a) Xdc sudt mdy bay roi néu tring 2 vién dan:
D = “May bay roi”
May bay roi khi c6 it nhat 1 vién trang bd phan A hodc ca hai vién trang B:
+ X4c sudt dé it nhat 1 vién trang A (bién cb nay 1a d6i cua bién cb: khdng vién
nao trang A):
1-(0,3+0,55)* =0,2775

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

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

b) Xdc sudt mdy bay roi néu tring 3 vién dan:

May bay khong roi chi khi 1 vién tring B va 2 vién con lai phai trung C. Xac
suat dé may bay khong roi:

3. (0,3. 0,55 = 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 mt thanh phd nao dé 65% dén cu thich xem da béng. Chon
ngau nhién 12 ngudi, hay tinh xac suat dé trong do c6 dung 5 ngudi thich xem da
béng.

Huéng dan: Ty 1é nguoi dan thich xem béng dda la 65% nén khi chon ngau nhién
mot nguwoi thi xdc sudt dé ngwoi dé thich xem béng da la 0,65. Chon ngdu nhién 12
nguoi twong dwong voi 12 phép thu lap Bernoulli.

= Xac suat dé c6 dung 5 ngudi thich xem bong d4 trong 12 nguoi duoc chon
ngau nhién:

P.(12; 0,65) = C5,.0,65% (1—0,65)" = [0,0591
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Bai 10/38: Mt sot cam rit 16n dwoc phin loai theo cich sau: Chon ngiu nhién 20
qua cam lam mau dai dién. Néu mau nay khong chira qua cam héng nao thi sot
cam dwgc xep loai 1. Néu mau c6 mot hodc hai qua héng thi sot cam xép loai 2.
Trong truwong hop con lai (co tir 3 qua héng tré 1én) sot cam dwgc xép loai 3.

Trén thue té 3% s6 cam trong sot bi héng. Tim xac suit dé sot cam dwoc xép
loai:

a) Loai 1;

b) Loai 2;

¢) Loai 3.

Chon ngiu nhién 20 qua cam, x4c suit chon dugc qua hong trong mdi 1an 1a 0,03.
a) Xdc sudt sot cam xép logi I
Mau khong chtra qua cam nio 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 qui cam héng.

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

=C},.0,03" (1-0,03)" +C2,.0,03° (1-0,03)* = |0,4352

¢) Xdc sudt sot cam xép logi 3:
Mau chira tir 3 qua cam hong trg 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) gom 12 ciu héi, mbi
cau héi cho 5 cau tra 1oi, trong d6 chi c6 mot cau dung. Gia st moi cau tra loi
ding dugc 4 diem va moi cau tra 1oi sai bi trir 1 diém.

M6t hoc sinh kém 1am bai bang cach chon hi hoa mét cAu tra 1oi. Tim xac
suat de:

a) Anh ta dwoc 13 diém;

b) Anh ta dwoc diém am.

Gia st hoc sinh d6 1am dang x cu va sai (12 — X) cau thi sé diém dat duoc Ia:
4x — (12— x) =5x — 12
a) X&c sudt dé hoc sinh dwoc 13 diém:

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

P.(12;0,2) =C?,.0,2°.0,8" = |0,0532
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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
dung nhiéu nhat 2 cau.

X4c sudt dé hoc sinh lam ding 0, 1, 2 cau lan luot 1a:
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) =CZ%.0,2% (1-0,2)"° =0,2835

— X4c suét dé hoc sinh bi diém am: 0,0687 + 0,2062 + 0,2835 =|0,5584

Bai 12/39: Gieo ba con xiic xic cAn d6i mot cach ddc lap. Tinh xic suit dé:
a) Tong s6 ndt xuat hién 13 8 néu biét rang it nhat c6 mot con ra not 1;
b) Cé it nhat mdt con ra ndt 6 néu biét ring s6 nét trén 3 con la khac nhau.
Téng s két qua co thé xay ra: 6° = 216
a) Xdc sudt tong sé not xudt hién la 8 biét rang it nhdt ¢é mét con ra not 1
A =“Tong s6 nét xuat hién 1a 8”
B = “C0 it nhat mot con ra ndt 17
Do d6: AB = “Tong s6 nét xuat hién 13 8 trong d6 c6 mot con ra nét 17
S6 két qua thuan loi cho bién cb AB:
(1,2,5) va 5 hoan vi khac nira
(1, 3,4) va 5 hoan vi khac ntra
(1, 1, 6) va 2 hoan vi khac nira
6+6+3 15
216 216

Bién ¢6 B la bién c6 doi cua bién co: “Khong c6 con nao ra nét 17

— P(B) :1—(% _ A

= P(AB) =

6) 216

P(AB) 15 91 |15
P(B) 216 216 |91

Vay: P(A|B) =

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

Tinh s6 két qua thuan loi cho bién ¢6 CD:

Hoang Van Trong —0974.971.149
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+ Chon vi tri cho ndt 6: ¢6 3 cach
+ Chon ndt xuét hién thir hai ma khac ndt 6: ¢6 5 cach
+ Chon ndt xuat hién thir ba ma khac hai ndt trén: c6 4 cach.
Suy ra s6 két qua thuan loi cho bién ¢ CD: 3.5.4 = 60 (c4ch)

:>P(CD)=ﬂ
216
Ma: P(D)—A—z—@ lay 3 con khéc nhau t 56 5 tinh dén thir t
: 216 216(ay con khac nhau trong so 6 con, ¢ tinh dén thir tu)
SP(C):P(CD)_ 60 120 |1

PD) 216 216 |2
Bé,i 13/39: Mot gia dinh c6 hai dira con. Tim xac suit dé ca hai déu 1a con trai néu
biét rang it nhat trong hai dira c6 mot dira la trai.
A =“C4a hai dtra 1a con tra1”
B = “[t nhat mot trong hai dua 14 con trai”
Ta co:
P(AB) =P(A) (ViAc B)
=0,5°=0,25
P(B) =1-0,5*=10,75 (B la bién cb d6i ctia bién cb: “ca hai dira 1a con gai”)

Viy xac sudt dé ca hai dra 13 con trai néu biét rang it nhat mot trong hai dira 13

con trai:
P(A|B) = P(AB) 0,25 _
P(B) 0,75 |3

Bai 14/39: Mét cip tré sinh ddi cé6 thé do cing mdt trimg (sinh ddi that) hay do
hai trirng khac nhau sinh ra (sinh déi gid). Cac cap sinh doi that luén c6 cung gioi
tinh. Cap sinh doi gia thi gi6i tinh cia moi dira doc 13p véi nhau va cé xac suat
0,5 la con trai'.

Thong ké cho thiy 34% cip sinh d6i déu l1a trai, 30% ciip sinh doi déu la gai
va 36% cap sinh do6i c6 gidi tinh khac nhau.

a) Tim ty 1€ cap sinh doi that;

b) Tim ty 1¢ ciip sinh ddi that trong tong so cip sinh ddi cing gidi tinh.

Goi:
A = “Cap sinh do6i1 that” (cung trimg)

B = “Cap sinh d6i c6 cung gidi tinh”

1 Béi véi bai dang cong thirc x4c sudt ddy dii thi nén v& so d6 cdy dé giai cho don gian.
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Sinh doi
X 1-x
Cung tring Khac triing
Cung gidi Khac gioi Cung gidi Khac gioi

a) Tim ty lé cap sinh doi that:
Goi x la ty 1€ cdp sinh d61 that thi (1 —x) 1a ty 1€ cdp sinh do6i gia.
Theo cong thirc xac suat ddy du thi ty 1& cac cap sinh d6i khac gidi la:

X.0+(1-x).0,5=0,5(1-x)

Ma theo gia thiét, c6 36% cip sinh doi c6 gidi tinh khac nhau. Do d6:
0,5(1—-x) =0,36
<1-x=0,72<x=0,28

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

b) Tim ty Ié cdp sinh ddi thét trong tong s6 cdp sinh déi cing gidi tinh:
Ty 1¢ cap sinh d6i cung gidi tinh: P(B) = 0,34 + 0,30 = 0,64

= Ty 1é can tim:

P(AB) _P(A) _028 _

PAIB) =) “hE) 064

0,4375| (vi AcB)

Bai 15/39: Co6 hai chudng thé. Chudng thir nhat cé 5 con thoé den va 10 con thé
trang. Chuong thir hai ¢é 3 thé tring va 7 thé den. Tir chudng thir hai ta bit ngiu
nhién mdt con thé cho vao chudng thir nhit va sau d6 lai bat ngiu nhién mét con
thé & chudng thir nhit ra thi dwegc mot chi thé tring. Tinh xac suit dé con tho
trang nay 1a ciia chudng thir nhat.

Huéng dan: Biét trude két qud & lan bdt thir hai la mét chii th trang. Dé bai yéu
cau tim xac suat de con tho trang nay co nguon goc cua chuong I (xdc sudt cua mot
nguyén nhan nao do dan den ket qua da biet). Ap dung cong thirc Bayes.

Goi:
A = “Tho bit ra 1an thi hai 12 cia chudng 17
B = “Tho bat ra lan th hai 1a ciia chudng I1”
C = “Tho bat lan thi nhat tir chudng II sang chudng I 14 thé trang”
H = “Tho bit 1an thi hai 14 tho tring”
Theo cong thirc xac suit dy du:
P(H) = P(HA) + P(HB)
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Ma: P(HA) = P(HA | C).P(C) + P(HA | C).P(C)

(xéq suét cua biép c6 HA con phu thudc vao viéc lan bat tht nhat tur chuéng IT sang
chuong I 1a tho trang hay den). Do do:
10 3 10 7 10 100

PHA) =—. > +— L =
1610 1610 16 160

Tuong tu:
P(HB) = P(HB | C). P(C) + P(HB | C). P(C)
13,07.3
T16'10 10 160

= Xéc suat dé con tho trang bat & 1an thir hai 14 cta chudng I:

100
palH)_PHA) __ PHA) 160 _[100
P(H) P(HA) + P(HB) @+i 103

160 160

Bai 16/39: Mot chudng ga c¢6 9 con mai va 1 con tréng. Chudng ga Kia ¢é 1 con
mai va 5 con trong. Tir mdi chudng ta bit ngiu nhién ra mdt con dem bin. Cac
con ga con lai dwoc don vao mdt chudng thir ba. Néu ta lai bat ngiu nhién mot
con ga nira tir chudng nay ra thi xac suat bit dwgc con ga trong 1a bao nhiéu?

Huéng dan: Xdc sudt bdt dwoc ga trong & chuong Il con phy thude vao hanh
dong bat trudc do o chuong I va chuong Il. Khi bat ¢ hai chuong I va Il thi co cac kha
nang xay ra: bat dwoc hai con trong, bat dwoc hai con mai, bat dwoc 1 trong 1 mai.

Chudng I Chudng II
1/M/1o 5/6 1/6
Trbng Mai Trong Mai

Goi:
A, = “Bit dugc con tréng & chudng I”
B, = “Bét duoc con mai & chuéng I”
A, = “Bit duoc con trong & chuong 117
B, = “Bit duoc con mai & chuéng 1
H = “Bit duoc con trong ¢ chudng 1117
Xac suat bat dugc 2 con trong tir hai chudng I va II:
P(AA,) =P(A,).P(A,) (viéc bit ga & mdi chudng 1 doc 1ap véi nhau)
15 5
10 6 60
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Xéc suét bat duge 2 con mai tir hai chudng I va II:

91 9
P(B,B,)=P(B,).P(B,)=—.-=—
(B,B,) =P(B,). P(B,) 10680
Xéc suat bat dugc 1 tréng 1 mai tir hai chudng I va II:
5 9 46
P(AB,)+P(A,B)=1-P(AA)-P(BB,)=1-——-—=—"—
(A.B,)+P(A,B,) =1-P(A/A,)-P(B,B,) = 60 50" 60

= Xdc sudt dé bat dwge con ga trong tir chuong NI
P(H) =P(HA,A,) +P(HB,B,) + P(HAB,) + P(HA,B,)

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

= 10,3619

Bai 17/39: Mot ’chié'c may bay c6 thé xuz‘i’t hién & vi tri A voi xac suat 2/3 va & vi
tri B voi xac suat 1/3. Co ba phuong an bo tri 4 khau phao ban may bay nhw sau:

Phwong an I: 3 khiu dit tai A, 1 khau dit tai B.

Phwong an II: 2 khau dit tai A, 2 khau dit tai B.

Phwong an III: 1 khéu dit tai A va 3 khau dit tai B.

Biét rang x4c suit bin tring may bay ciia mdi kh{i’ll phao 1a 0,7 va cac khéu
phao hoat dong doc 1ap v6i nhau, hay chon phwong an tot nhat.

Huong dan: Phuong an tot nhat la phwong én cho xdc sudt bdn tring mdy bay
cao nhdt. Ung véi méi phwong dn, dp dung cong thire xdc sudt day di dé tinh xdc sudt
bdn tring mdy bay.

*

Phuwong an |: 3 khau dat tai A va 1 khdu dat tai B

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

1-0,3%=0,973

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

2 May bay 1

Xuét hién & A Xuit hién 6 B
0,973 0,027 Ms
Trung Truot Trung Truot

— Xac suat dé mdy bay roi trong phuong an I:

P = %.0,973%.0,7 =0,882 (1)
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* Phuong dn |\: 2 khau dat tai A va 2 khau dat tai B

Néu c6 2 khau dit tai A thi dé may bay roi can it nhat mot khau ban trung. Xac
suat dé it nhat mot khau tai A ban tring may bay:

1-0,3°=0,91

Tuong tu, xac suat dé it nhat mot khau tai B ban trang mdy bay:
1-0,3=0,91

2 May bay 1
/\
Xuit hién ¢ A Xuét hién 6 B
oMog O,y N;og
Trung Truot Trung Truot

= Xéc suat dé may bay roi trong phuong an II:

P, = %.0,91%.0,91: 0,91 (2)

* Phuong dn I : 1 khéu dat tai A va 3 khau dat tai B

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

1-0,3*=0,973

2 May bay 1

Xuit hién & A Xuit hién 6 B
Ms osmoz?
Tring Truot Trung Truot

= Xéc suat dé may bay roi trong phuong an III:
P, =§.0,7+%.0,973:O,791 (3)

Tu (1), (2) va (3) suy ra: phuong an II ¢6 xac sudt ban tring may bay cao nhat.
Chon phwong an II d¢ dat hiéu qua tot nhat.

Bai 18/40: Mot nha may san xuit béng dén c6 ty 1é bong dén dat tiéu chuin la
80%. Trwdc khi xuat ra thi trudng, moi bong dén déu dwgce qua kiém tra chat
lwgng. Vi sy kiém tra khong thé tuyét doi hoan hido nén mgt bong dén tot cé xac
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suit 0,9 dwoe cong nhin 1a tét va mot bong dén hong cé xac suit 0,95 bi loai bo.
Hay tinh ty 1€ béng dén dat tiéu chuan sau khi qua khau kiém tra chat luwgng.

Hudng dan: Sau khi qua khau kzém tra chat lirong ta dwoc mét ty 1é bong den tot.
Trong s6 nhitng bong den t6t nay bao gom ca nhirng bong den dat chuan va khong dat
chudn. Ta tinh xdc sudt béng dén dat chudn trong sé nhitng béng den tot. Dau hiéu dé
dp dung cong thirc Bayes.

Boéng den
0,8 0,2
Pat chuan Khong chuan
0,9 01 O,WFS
Tét Hoéng Tét Hong

Got:
A = “Béng dén dat chuan”
H = “Boéng den dugc cong nhan 1a tot”
= Ty 1é béng dén dat tiéu chudn sau khi dd qua khdu kiém tra chdt lwong:
P(A [ H) = P(HA) 0,8.0,9 0,72
P(HA)+P(HA) 08 09+0,2.005 073

= 10,9863

Bai 19/40: C6 4 nhém xa thii tip ban. Nhém thir nhat ¢é 5 ngudi, nhoém thir hai 6
7 ngwdi, nhém thir ba c6 4 ngwdi va nhém thir tw c6 2 ngwdi. Xdc suit bin tring
dich ciia mdi ngudi trong nhém thir nhat, nhém thir hai, nhém thir ba va nhém
thir tuw theo thir twr 13 0,8; 0,7; 0,6 va 0,5. Chon ngiu nhién mdt xa thi va xa thi
nay bin truwot. Hiy x4dc dinh xem xa thii nay c6 kha niing ¢ trong nhém nao nhit.

Hudng déan: Xa thu ban truot ¢é thé thuéc mot trong bén nhom. Ap dung cong
thirc Bayes dé kiem tra xem xac suat xa thi ban truot nay thuéc tung nhom la bao
nhiéu. Tur do so sanh cdc két qua voi nhau va dwa ra ket lugn.

Goi:
A =*“Xa tha thuoc nhém 1”
B = “Xa thu thudc nhom 2”
C = “Xa thu thuéc nhom 3”
D = “Xa thu thuéc nhom 4
H = “Xa thti ban truot”
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)=03 PH|C)=04; PH|D)=0,5
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+ Xdc sudt dé xa thi ban trueot nay thuoc nhom 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)
5 1
P(A | H) = %18 _18 _10

181
02> +03" 104 052 19 57

18 18 18 18 60

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

P(B| H) = P(HE)
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)
7 7
0,3— —
’ 21
PBIH) =—3 7 = 4 2:%:5_7 (2)
02—+03—+04—+05— —
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)
4 4
0,4— —
’ 16
PICIH) =— 7 = 4 2:%:5_7 @)
02—+03—+04—+05—
18 18 18 18 60
+ Xdc sudt dé xa thi ban trueot nay thugc 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 "
POIH) =—7 7 4 7"19 "5 @
02—+03—+04—+05—
18 18 18 18 60
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Tir (1), (2), (3) va (4) suy ra: xa tha d ban truot ndy c6 kha ning thudc nhom thir
hai nhét.

Bai 20/40: Trong s6 bénh nhin & mdt bénh vién ¢é6 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 @ng la 0,7; 0,8 va 0,9. Hay tinh ty 1€ bénh nhan dugc
chira khéi bénh A trong tong s6 bénh nhan di dwoc chira khéi bénh.

Hudng dan: Tinh ty 1é bénh nhdn dwoc chita khéi bénh bang cong thirc xdc sudt
day du. Ap dung cong thirc Bayes dé tinh ty 1é bénh nhdn dwoc chita khéi bénh A trong
tong sé6 bénh nhéin da dwoc chiva khéi bénh.

Goi:
A = “Bénh nhan diéu tri bénh A”
B = “Bénh nhan diéu trj bénh B”
C = “Bénh nhan diéu trj bénh C”
H = “Bénh nhan duogc chira khoi bénh”
Theo bai ra ta co:
P(A)=05; P(B)=03; P(C)=0,2
PH|A)=0,7; P(H|B)=08; PH|C)=0,9

= Ty lé bénh nhan dwoc chita khoi bénh A trong téng s6 bénh nhan dwoc chita
khoi bénh (ap dung cong thirc Bayes):

P(A|H) = P(HA)
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)
07.05 035 5

= 10,4545

0705+0803+O902 0,77 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 thirc Bayes. COn cong thirc Bernoulli va x4c suit c6 diéu kién ciing dugc 1dng
ludn vao hai dang trén ma it khi tach riéng thanh mot bai doc 1ap.

Céch giai:
a) Dang bai todn sit dung cong thikc xdc sudt day di:

+ Trudce khi bai toan yéu cau tinh xac sut P(H) thi c6 nhiéu truong hop xay ra.
Vi dy: trude khi tinh xac suat 1ay phai phé pham thi thdy c6 nhidu phan xuong cling
san Xuat.

+ Ung véi mdi truong hop & trén ta dat 1am mot bién cb B;. Tét ca cac bién cd B;
(i chay tir 1 dén n) hgp thanh mét h¢ day du (bao quat moi trudng hop cé thé xay ra).

Hoang Van Trong —0974.971.149
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+ Tinh xac suat ctia H tmg voi timg diéu kién B; va cong ching lai v6i nhau:
P(H) = P(H|By). P(By) + P(H|By). P(B,) + ... + P(H|By). P(By)
_ V&inhiing bai toan don gian, cac xac suat P(B;) va P(H|B;) di duoc cho sin, chi
can thay vao cong thurc va suy ra két qua.

Vi nhiing bai toan phire tap, cac xac sudt P(Bj) co thé duoc tinh thong qua giai
tich t6 hop (hoan vi, chinh hop, t6 hop) va cac xac suat P(H|B;) c6 thé duoc tinh thong
qua cong thirc Bernoulli (nhu bai 1b, d¢€ thi cuoi ky II nam 2013 — 2014, trang 134).

b) Dang bai toan su dung cong thirc Bayes:

+ Bai toan cho biét két qua da xay ra va yéu ciu tinh xac sudt dé két qua nay Ia
do mdt hodc mot s6 nguyén nhan nao do6. Trong cong thirc Bayes da bao ham luon
cong thirc xac suat day du.

+ Ta c6 két qua H da xay ra, ma dé xay ra H c6 n truong hop: By, B,,..., By, Tqinh
xac suat dé két qua nay do nguyén nhan By nao do bang cach lay P(HBy) chia cho tong
cac P(HB;) vai i chay tir 1 dén n.

+ Twong ty dang 4p dung cong thuc xic suit ddy du, cac xac suat P(B;) va
P(H|B;) da duoc cho san hodc phai tinh qua nhiéu budc.

bé thi gitta ky va cudi ky thuong ra vao dang sir dung cong thirc Bayes, day |a
dang hay gdy nham lan va daéi khi kho hiéu de.
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CHUONG 2: PAI LUONG NGAU NHIEN ROI RAC

A.LY THUYET
» Dai lwo’ng nngu nhién (DLNN) la dai luong ma gia tri ctia n6 1a ngéu nhién,
khong biét trude duge. Ky hiéu: X, Y, Z, ...

» DLNN roi rac la dai luong ngau nhién chi nhan mét so hiru han cac gia tri hoac
MGt s6 vo han dém dugc cac gia tri.

Tap hop cac gia tri co thé c6 cia PLNN X ky hiéu 1a: X(Q)

2.1. Phén bo x4c suat va ham phan b

a) Phdn bo (phdn phéi) xdc sudt cia PLNN roi rac X 13 mot bang c6 dang:

X X1 X2 X3 | . Xn
P(X =X p1 P2 P3| ... Dn

X1, Xo,..., Xp 12 cac gia tri c6 thé c6 cua X

Trong do: P1, Pa,..., P 12 cAc X4c suat twong Ung

Z p; =1
i=1
b) Hdam phdn bo" (phdn phdi) cia PLNN rdi rac X 1a ham F(x) xac dinh Vx sao cho:
F(x) =P(X <Xx)

0 néux < x;
< F(x) = Pr+ ... +p nbux<x< X1 (voil<k<n-1)

1 néux > x,
2.2. Mt s6 diic trung ciia dai lwong ngiu nhién roi rac
a) Ky vong:

EX =inpi voi pi:P(X:Xi)
i=1

b) Phirong sai: 13 gia tri trung binh ctia cac binh phuong d6 1éch cua cac diém gia tri
so voi gia tri ky vong.

DX = E(X —EX)? = EX? — (EX)® = > x’p; — (EX)?
i=1

¢) Dé léch tiéu chuan (36 léch chudn):

oy =vDX

! Theo mét s6 quan diém thi ham phan bd dugc dinh nghia: F(x) = P(X < x)
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d) Mode:
Mode cua X 14 gia tri xo sa0 cho P(X = Xo) 14 16n nhét.
2.3. Phan b6 dong thoi va hé sé twong quan
a) Phan b6 xdc sudt dong thoi:
Cho hai BLNN ro1rac X va 'Y voi:
X (€2) = {X1, Xz, ..y Xm}
Y () ={yn Y2 -y Y}
Ky higu: pj =P (X =X;; Y =)

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

Y1 . e Y
X1 P11 P12 . P1n
X2 P21 P22 e P2n
Xm Pm1 Pm2 e Pmn

Chuay: Zzpijzl

i=1l j=1

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

PX=X;)=>.p; Vidu: POX=X,) =Py + Py +...4 Py,
)
(cOng ting hang ta duoc bang phan bd xac suit cta X)
P(Y = yj) - Zpij Vi dy: P(Y = yl) =Py +Put-F P
i1

(cong timg cot ta duge bang phan bd xac suit cia Y)

b) Bai lwong ngdu nhién déc lap:

Hai BDLNN ro1 rac X va Y duoc g()i’ la doc lép néu Vi,éC biét mot thong tin vé gia
tri cia X (hodc Y) khong anh hudng gi dén phan bo xac suat cua Y (hoac X). Hay:

P(Y:yjlxzxi):P(Y:yj)
PX=x;|Y=Yy,;)=P(X=Xx;)
< P(X=X;;Y=y,)=P(X=X;).P(Y =Y))

DOdé,XVéYd@ClépC}Pij:Pi Pj Vl,]
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¢) Covarian va hé sé tiwong quan:

+ Covarian:

cov (X,Y) = izn:xiyjpij —EX. EY

i1
+ Hé 56 twong quan:
cov (X,Y)
pX, Y)=—""—
Ox Oy

Tinh chit: -1 < p(X, Y) <1
NéuXvaY doclapthicov(X,Y)=0 =p(X,Y)=0
Néu p (X, Y) =0 thi chua thé suy ra X va Y doc lap.
Néu p (X, Y)#0 thisuyraXvaY phu thudc.

2.4. Ham ciia dai lwong ngiu nhién roi rac

Cho X va'Y 1a 2 BPLNN roi rac thi PLNN Z xac dinh boi Z = f(X, Y) ciling 1a mot
DPLNN roi1 rac.

a) Phan b6 xdc sudt ciia Z:

Z Z1 Z, Zz | ... Zn

P(Z=17) P1 P2 P3| ... Pn

Trong do: { z, =f(x,y)
P, = Z P(X =X, Y = y)sao cho Z, :f(X1 y)

b) Ky vong ciia Z:

EZ= Zzipi = sz(xi Yi) P

i=1 j=1
Tinh chét:

E(@=a (v6i a 1a hang sd)

E (aX) =a.EX

E(X+Y)=EX+EY

E (XY)=EX.EY (néu X va 'Y doc lap)

C) Phuong sai cia Z:
DZ =Y (z,—E2)*p, =EZ* - (EZ)

Tinh chét:
D()=0 (v6i a 1a hang sd)
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D (aX) = @ DX
D(X+Y)=DX+DY (néuXvay doc lap)

2.5. Phéan bé nhi thic

DPLNN roi rac X véi X(Q) = {0, 1, 2, ..., n} thoa man:

PX=k)=Cip“‘q"" (vsig=1-p)
duoc goi 1a c6 phan b nhi thirc v6i tham sb n, p.

Ky hiéu: X ~B (n, p)

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

2.6. Phan bo Poisson
DPLNN roi rac X voi X(Q) = {0, 1, 2,..., n} thoa man:

duogc goi 12 ¢6 phan bb Poisson v&i tham sd A (L > 0).

Ky hiéu: X ~ Poisson (A)

Tinh chét:
EX=DX=AX\
Mod X = [A]

X ~ Poisson ()
Néu < Y ~Poisson (1)  thi: Z=X+Y ~ Poisson (A + p)
XvayY doc lap
Chd y: Cho mét hién twong xuat hién trong khoang thoi gian At v&i cuong do ¢
(c 1a gia tri trung binh cua s6 1an xuat hién trong khoang thoi gian At)

Néu DLNN X chi s6 1an xuat hién hién tugng trong khoang thdi gian (ty, t,) thi:
X ~ Poisson(c.ﬂj
At

Vi du: Trung binh ¢6 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:

4,5 —12)

X ~ Poisson(lS.1 < X ~ Poisson(6,25)
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B. BAI TAP

2.1. Bai tap trong giao trinh 1 (G,)

(M¢ dau vé Iy thuyét xdc sudt va cdc vmg dung, Pang Hung Thang)

Bai 1/71: Mt nhém c6 10 ngudi gom 6 nam va 4 nir. Chon ngiu nhién ra 3 nguoi.
Goi X 1a s0 nir trong nhém. Hay tim phan bo xac suat ciia X va tinh EX, DX, Mod

X.
X = “Sb nir trong nhém dugc chon”

Céc gia trj ¢ thé co cia X: X (Q) = {0, 1, 2, 3}

Cdp nhdt 07/12/2015

Ta co:
0 3 1 2
p(x:o):CLSG:i . P(X = 1)_C Ce _15
Ci 30 3 30
2 1 3 ~0
P(X = 2)—(:3C 9 : P(X = 3)——C G L1
Ch 30 10 30
+ Bdng phdn bé xdc sudt ciia X:
X 0 1 2 3
exy | & | B | 9 | L
30 30 30 30
+ Ky vong cua X.
EX = inpi (Vé’| Pi= P(X = Xi))
EX :O.i 1. 15 2.i+3.i = 1,2
30 30 30 30
+ Phuong sai cua X
DX = EX? —(EXY’
5 15 9 1
Tinh: EX* =) x’p. =02 —+12. = +2° —+3—-=2
" 2P =0t 25 S
— DX=2-12*= 10,56
+ Mode cuia X:
Mod X =1|vi P(X = 1) 12 16n nhat.
Bai 2/71: Cho PLNN X c6 phan b6 xac suat nhw sau:
X 1 3 5 7 9
P 0,1 0,2 0,3 0,3 0,1

Tim phéan bd xac suit ciia Y = min{X, 4}.
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Céc gia tri ¢6 thé co cua Y:

X 1 3 5
Y = min{X, 4} 1 3

Do d6: Y () ={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 suat cua Y-

Y

1

3

4

P

0,1

0,2

0,7

Bai 3/71: Mt thi chira 10 thé d6 va 6 thé xanh. Chon ngiu nhién ra 3 tim thé
(khong hoan lai).

a) Goi X 1a s thé d6. Tim phan bd xac suit ciia X, EX va DX.

b) Gia sir rut méi thé dé dwoc 5 diém va riut méi thé xanh dwoc 8 diém. Goi
Y la so diem tong cong trén ba thé rut ra. Tim phan bo xac suat cia Y, EY, DY.

a) Tim bang phdn bé cia X, EX, DX
Céc gia tri ¢6 thé co cua X: X(Q) = {0, 1, 2, 3}

Tinh cac x4c suat trong tng:

0 3 1 2
pox=0)=Cw:Ce - 2 pic gy CwCo 15
Cis 56 Cis 56
2 1 3 0
P(X=2):Clo_'306_2 ; p(ng)zclo_;Ce:E
Cis 56 Ci 56
+ Bang phdn bé xdc sudt ciia X:
X 0 1 2 3
P(X=x) 2 15 27 12
56 56 56 56
+ Ky vong cua X:
4
EX=>xp = 0.2 410,020 312 15 1,875
= 56 56 56 56 8
+ Phuong sai cua X
4
DX =Y x7p, —(EX)’ = 0?2 2120227 2212 4 gm0
i1 56 56 56 56
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DX = 231 —1,875% = 39 _ = 10,6094
56 64

b) Tim bang phdn b6 cia Y, EY, DY:

Rat mdi thé d6 dugce 5 diém va mdi thé xanh duoc 8 diém nén ta cd quan hé giira
X va 'Y nhu sau:

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

Céac giatricothé cocua Y:

X 0 1 2 3
Y 24 21 18 15

+ Bdng phdn bé xdc sudt ciia Y:

Y 15 18 21 24

12 27 15 2
POY=Y) | == | = | 2| &=
56 56 56 56

+ Ky vong cua Y:

4

EY =Yyp, =15. 12 1820 101 12 04 2 14T _ 575
= 56 56 56 56 8

+ Phuong sai cua Y-

4

DY => y’p, —(EY)’ 15222 qg2 2T 012 10 o2 2 183757
56 56 56 56
_ 19215 —18,375% = 351 _ = |5,4844

56 64

Bai 4/71: Hai xa thia A va B tip bin, mdi ngwoi bian hai phat. Xac suét bian tring
dich cia A trong moi phat 1a 0,4 con cua B 1a 0,5.
a) Goi X 1a s6 phat triing ciia A trir di s6 phat tring cia B. Tim phan bd xac
suat caa X.
b) Tim phan b x4c suit ciia Y = |X|
a) Tim phdn bé xdc sudt ciia X:
Gia sir A va B ban doc 1ap v6i nhau. Hai ngudi c6 thé ¢6 s6 lan trang 12 0, 1, 2.
Goi1 Y 1a s6 phat trang ctiia A, Z 1a s6 phat trung cta B thi: X =Y — Z. Cac két qua co
thé co cua X la:
X(Q) ={-2,-1,0,1, 2}
+ Tinh cac x4c suit tuong Ung:
PX=-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=1,2=2)

=C50,4°.0,6°.C}0,5.0,5' + C}0,4.0,6'.C%0,5°.0,5° =0,3
P(X=0) =P(Y=0;Z=0)+P(Y=1;Z=1)+P(Y=2;Z=2)

=C50,4°.0,6°.C50,5°.0,5* + C10,4.0,6".C.0,5"0,5'

+C20,4°.0,6°.C20,5%.0,5° = 0,37

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

=C10,4.0,6'.C50,5°.0,5° + C20,4.0,6°.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 bé xdc sudt ciia X:

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

b) Tim phdn bé xdc sudt ciia Y:

Céc gidtricothé cocua Y:

X 2 1 0 1 2
=IX| | 2 1 0 1 2

Do do: Y(Q?) = {0, 1, 2}

Ta co:
P(Y =0)=P(X=0)=0,37
PY=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 suat cua Y-

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

Bai 5/71: Khi mdt ngwdi di thi ldy bang lai xe néu khong dat anh ta lai ding ky
thi lai cho den khi dat méi thoi. Goi X 1a so l1an anh ta du thi. Lap phan bo xac
suat cia X biet rang xac suat thi do ctia anh ta la 1/3.

Hay du doan xem trong 243 nguoi (mbi nguoi déu cé xac suit thi dd Ia 1/3)
c6 bao nhiéu ngudi thi dat ngay lan dau, thi dat & lan thir hai, phai thi it nhét bén

1an.
Goi X 1a sb 1an phai thi. Cac gia tri c6 thé c6 cua X:
X)) =11,2,3,...,n} (voin — +o0)
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+ Tinh cac x4c suat twong Ung:

1 21
P(X=1)==: PX=2)=—.—
( ) 3 ( ) 33
k-1
p(ng)zzlg_l; p(x:k):(gj 1
333 3 3
= Bang phan bé xdc sudt ciia X
X 1 2 k
k-1
ey L2 |4 2\ 1
3 9 27 3 3

* Néu ¢6 243 neudi du thi:

. s o 1
+ Du doan s0 nguoi thi dat ngay lan dau: 3 243 =

. . 2
+ Dy doan s6 ngudi thi dat ¢ 1an thir hai: % 243 =
+ Dy doan s6 ngudi phai thi it nhat bon lan:

[1-P(X 33)].243:(1—1—3—i).243=

Bai 6/72: Cho hai PLNN X va Y c6 phén bo x4c suit nhw sau:

X 0 1 2 3 4 3)
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 doc lap.

a) Tinh EX, EY:

6
+EX = Z X;p; =0.015+1.0,3+2.0,25+3.0,2+4.0,08+5.0,02 = 1,82

i=1

6
+EY=>"yp, =0.03+1.0,2+2.0,2+3.015+4.01+5.0,05= [1,7
=1

b) Tim P(X + Y < 3):
PX+Y <3)=P(X=0;Y=0)+P(X=0;Y =1)+P(X =0;Y =2)
+P(X=0;Y=3)+P(X=1;Y =0)+P(X =1;Y =1) + P(X =1;Y = 2)
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LP(X=2Y =0)+P(X=2;Y =1) +P(X =3:Y = 0)
ViXvayY doclap nén: P(X=X;;Y =y;) =P(X=X;).P(Y =y;). Do d¢:
P(X+Y <3)=015.0,3+015.0,2+0,15.0,2+0,15.0,15+0,3.0,3+0,3.0,2
+0,3.0,2+0,25.0,3+0,25.0,2+0,2.0,3= 10,5225

Bai 7/72: Cac PLNN X va Y c6 bang phan bd xac suit dong thoi nhw sau:

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

a) Chirng minh rang X va 'Y déc lap.
b) Tim quy ludt phan bé ciia Z = XY
Tir 6 tinh EZ va kiém tra rang EZ = EX. EY
a) Chung minh X va Y doc lap:
X va'Y doc lap khi va chi khi': P(X = Xx;;Y = y;))=P(X=x,).P(Y=y,) Vi,j

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

3 2
P(X:Xi)zzpij : P(Y:yj)zzpij
i1 =)
= P(X=1)=0,12+0,15+0,03=0,3 P(Y=1)=0,12+0,28=0,4
P(X=2)=0,28 +0,35+0,07=0,7 P(Y=2)=0,15+0,35=0,5

P(Y =3)=0,03+0,07 =0,1
+ Kiém tra timg ding thirc:
HPX=1Y=1)=012 ; P(X=1).P(Y =1)=0,3.04=0]12
— P(X =1;Y =1) =P(X =1).P(Y =1)
)P(X=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)
#)P(X=1;Y=3)=0,03 ; P(X=1).P(Y=3)=03.01=0,03
— P(X =1;Y =3)=P(X =1).P(Y =3)
HP(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)

! Chi y: Néu chirng minh cho hé sé twrong quan bing 0 ma suy ra X va Y doc lap thi khéng ding. Vi néu X va Y
ddc lap thi suy ra h¢ s6 twong quan bang 0 nhung diéu ngugc lai khong dung.
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+)P(X=2;Y =2)=0,35; P(X=2).P(Y=2)=0,7.05=0,35
= P(X=2;Y=2)=P(X=2).P(Y =2)
+)P(X=2;Y=3)=0,07 ; P(X =2).P(Y =3)=0,7.0,1=0,07
= P(X=2;Y=3)=P(X=2).P(Y =3)
Ta thdy: P(X=x;;Y =y;) =P(X=x,).P(Y =y,) Vi,j
Vay, X va'Y doc 1ap véi nhau.
b) Tim phdn bé xdc sudt ciia Z = XY:
Pai luong ngiu nhién Z c6 thé nhan cac gia tri:
Z(Q) =11, 2,3,4,6}
Tinh céc xac suat:
+) P(Z=1)=P(X=1,Y=1)=0,12
+) PZ2=2)=P(X=1,Y=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 xac suat cua Z:

z 1 2 3 4 6
PZ=z)| 012 | 043 | 003 | 035 | 007

= Ky vong cua Z:

5
EZ=) zp,=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 =17.17=289 (2)

Tu (1) va (2) suy ra: [ EZ=EX EY

Bai 8/72: Sé tré em sinh ra trong mjt tudn & mot lang A nao dé 1a mot PLNN X
c6 phan bo xac suat la:

X 0 1 2 3
P 0,4 0,3 0,2 01
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S6 nguoi chét trong mét tudn & lang A d6 12 mét PLNN Y c6 phan bd xac suit:

Y

0

1

2 3 4

P

0,1

0,3

04 0,15 0,05

Gia str rang X va Y doc lap.

a) Tim phan bd xac suit dong thoi cia X va 'Y

b) Tinh P(X > Y)

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

Vi XvaY doclap nén: PX=x;;Y =Yy;)=P(X=X;).P(Y =Yy;) Vi]

Ta co:

P(X=0,Y =0)=0,4.0,1=0,04
P(X=0,Y =2)=0,4.0,4=0,16

P(X=0,Y=1)=0,4.0,3=0,12
P(X=0,Y =3)=0,4.0,15= 0,06

P(X=0,Y =4) =0,4.0,05 = 0,02

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

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

P(X=1,Y=4)=0,3.0,05=0,015

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

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

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

P(X =3, Y =4)=0,1.0,05 = 0,005

= Bang phdn bé 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) TimP(X >Y):

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

X4ac suat can tim la:

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 1a hai PLNN c6 phén bd xac suét dong thoi nhu sau:

X 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 bd xac sudt dong thoi ciia X va Y, suy ra C4c bang phan bd xéc
suat thanh phan:

X -1 0 1
P(X = X) E l l
24 24 24
Y 1 1
1 1
P(Y =v. - -
( Yi) 5 >
* Ky vong cia Xva Y:
ex=-1%,0 1 L |2
24 24 24 8

1 1
EY =—1.-+1.—=
2 2 @

* 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=|—-=
FLEDHOED LD+ (DL G 010102 (- Flo= -4
* Hé 56 twong quan ciia X va Y-
cov(X,Y)
XY)=——=
pe ) JDX.DY

2
DX = EX2 - (EXY (—1)2ﬂ+02_l+121_(_1) _133

24 24 " 24 8) 192

DY =EY?—(EYY

(—1)2.%+12.%—02 =1

1
cov(X,Y) g _
Jox Dy [iss 701502
192

=pX,Y)=
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Bai 10/73: Cho X va Y 1a hai PLNN c6 phan bd xic suit dong thoi nhw sau:

X 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 dc lap hay khong.

a) Tim EX, EY, cov(X, Y), p(X, Y):
~ Tu bang phan bd xac suit dong thoi cua X va Y, suy ra cac bang phan bd xac
suat thanh phan nhu sau:

X -1 0 1
P(X:Xi) 3 i 3
15 15 15
Y -1 0 1
1 1 1
PY=y) | = - =
Y=w) 3 3 3
* Ky vongl:
EX=-12 4024122 —1; ev=-1tr0ls1t 0]
15 15 15 15 3 3 3

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

— (DD + (DL = [0

* Heé so twong quan:

cov(X,Y) __ 0 :@

pX,Y) =
Gy.Oy Gy.Oy

b) Xva Y co6 doc lap voi nhau khong:
Ta thdy: P(X=1,Y=-1)=0
21 2
Ma: PX=D.P(Y =-1)==—.==—
a P ) 53 15
=P(X=1,Y=-1)#P(X =1).P(Y =-1)

Vay, X va 'Y khéng doc 1ap vdi nhau.

! Pap an EX trong gio trinh G trang 76 bi sai, EX = —1/5
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Bai 11/73: Gia sit X ~ B(2; 0,4), Y ~ B(2; 0,7), X va Y doc lap.
a) Tim phan bd xac suit cia X +Y
b) Chirng minh ring X + Y khéng c6 phan bd nhi thirc.
a) Tim phdn bé xdc sudt ciia X + Y-

Béng phan bd xac sut cia X: X(Q) = {0, 1, 2} va P(X =k) = C5.0,4“0,6°*

X

0

1

2

P

0,36

0,48

0,16

Y

0

1

2

P

0,09

0,42

0,49

Béng phan bd xac sudt cia Y: Y(Q) = {0, 1, 2} va P(Y =k) = C%.0,7%0,3*

bat: Z=X+Y. Céc gia tri co thé ¢6 cua Z:
Z2()={0,1,2,3,4}
Tinh céc x4c suit twong Ung;
+P(Z=0)=P(X=0,Y=0)=0,36.0,09 =0,0324
+P(Z=1)=PX=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

= Bdng phdn bé xdc sudt cia Z-

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

b) Chirng minh rang X + Y khong c6 phdn bé nhi thirc*:
Gia st Z =X + Y c¢6 phan b nhi thirc Z ~ B(4; p) thi phai théa man:
P(Z=k)=Cy.p*(1-p)**
Ta co:
P(Z=0)=CJ.p°(1-p)* =0,0324
(1-p)* =0,0324 < p=0,5757 (1)

voi cung mot gia tri xac suat p.

! Str dung phuong phap chimg minh phan chimg.
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P(Z=4)=C;.p"(1-p)° =0,0784
p*=0,0784 < p=0,5292  (2)
Gia trj p tai (1) va (2) khac nhau nén suy ra Z khong c6 phan bd nhi thirc.

Bai 12/73: Cho X va Y la hai PLNN dgc 14p.

a) Gia sit X ~ B(1; 1/5), Y ~ B(2; 1/5). Vlet phén bo xac suit cia X, Y. Tir d6
tim phan b x4c suit ciia X + Y. Kiém tra ring X + Y ~ B(3; 1/5)

b) Gia sit X ~ B(1; 1/2), Y ~ B(2; 1/5). Tim phan bd xac suit cia X + Y.
Chirng minh rang X + Y khong cé phan bo nhi thire.

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

01041_4. __1£1ﬂ0—1
eo-ffig-5 eon-efdy-

= Bang phdn bé xdc sudt ciia X:

X 0 1
p 4 1
5 5

+ Céc gia tri ¢6 thé co cua Y: Y(Q) = {0, 1, 2}

P(Y =0) = cg.(lj (fj _10 . P(Y=1)=C} _(Ejl(ﬂ)l _8
5)\5) 25 5)\5) 25

oo -2 - 4
5 5 25

= Bang phdn bo xac suat cua Y-

Y 0 1 2
p | 18 | 8 | 1
25 | 25 | 25

+CécgiétricéthécécﬁaZ:X+YIé:Z(Q):{O, 1,2,3}
4 16 64
P(Z=0)=P(X=0,Y=0)=—.—=— 3 5 A 1A
(Z=0)=P( ) e o =1 (VIXVAY doclap)

48

PZ=1)=P(X=1,Y=0)+P(X=0,Y =1 =—
(Z2=1)=P( ) +P( )= = 1oE

PZ=2)=P(X=0,Y=2)+P(X=1Y =1) =
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PZ=3)=P(X=1Y=2)— Lt _1
5 25 125
= Bang phan b xéc suit cta Z:
Z 0 1 2 3
P 64 48 12 1
125 125 125 125

+ Gia su Z ~ B(3; 1/5). Ta cé:

P(Z:O):(ﬂj :ﬁ; p(zzl)zcg_(lj (fj — 48

5) 125 5)\5) 125
(1Y (4Y 12 (1)1

e-a-cifg(g) -5 Pe=9=(5) =5

C4c gia tri xac suat tim duoc hoan toan phu hop v&i bang phan bd xac suat &

trén. Vay Z = X + Y ~ B(3; 1/5).

b) Tim phdn b6 xdc sudt ciia X + Y. Chitng minh X + Y khong ¢6 phén bé nhj thirc:

+ Céc gidtricothé coctaZ = X + Y:
Z()={0,1,2 3}
116 16

2 25 50
P(Z=1)=P(X=1,Y=0)+P(X=0,Y =1)
116 18 24
2'25 225 50
P(Z=2)=P(X=1,Y=1)+P(X=0,Y =2)

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

218 11 9
225 225 50
PZ=3)=P(X=1Yv=2)=t Lt _1
2 25 50
= Bang phan bd x4c suit cua Z:
Z 0 1 2 3
p % 24 9 | 1
50 50 50 50

Gia sir Z c6 phan bo nhi thirc Z ~ B(3; p) thi phai théa man:
PZ=K)=C3.p"(1-p)*"
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Ta co:

P(Z =0) = (1—p)° = % ©p=0316 (1)

1
PZ=3)=p’=—<p=0,27144 (2
50
Gia tri p tai (1) va (2) khac nhau nén suy ra Z = X + Y khong c6 phan bé nhi thic
Bai 13/74: Trong mt thanh pho nhé, trung binh mdt tudn c6 2 ngwoi chét. Tinh
xac suat de:
a) Khong c6 nguwoi nao chét trong vong mdt ngay.
b) Co it nhét 3 nguoi chét trong vong hai ngay.
a) Xdc sudt khéng cé ngwoi ndo chét trong vong mét ngay':
Trung binh mét tuan c6 2 ngudi chét = trung binh mot ngay ¢ 2/7 ngudi chét.

Goi X 1a s6 ngudi chét trong vong mot ngay thi: X ~ Poisson (2/7)

)
= P(X=0)= e?%

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

= 10,7515

Trung binh mot tuan ¢ 2 ngudi chét = trung binh hai ngay c6 4/7 ngudi chét.

Goi Y 1a s6 nguoi chét trong vong hai ngay thi: Y ~ Poisson (4/7). Xéc sut can tim:
P(Y >3) =1-[P(Y =0) + P(Y =1) + P(Y = 2)]

=1-0,5647 -0,3227 - 0,0922 = |0,0204

—1—

Bai 14/74: Tai mdt tram Kiém soat giao thong trung binh mdt phiit cé 2 xe 6td di
qua.

a) Tim xac suét dé c6 ding 6 xe di qua trong vong ba phiit.

b) Tinh xac suz‘i,t daé trong khozng thoi gian t phut co it nhét 1 xe 6t6 di qua.
Xac dinh t dé xac suat nay bang 0,99.

a) Xdc sudt cé ding 6 xe di qua trong vong ba pht:
Trung binh mdt phut c6 2 6t6 di qua = trung binh 3 phut c6 6 6t6 di qua.
Goi X 1a sb xe di qua trong vong ba phit. Ta c6: X ~ Poisson (6)

— P(X =6)=e°.~— =[0,1606

! Thong thuong, khi xudt hién gi4 tri trung binh trong mot khoang thoi gian At thi ap dung phén bd Poisson.
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b) Xdc sudt dé trong t phiit ¢é it nhdt 1 6t6 di qua. Tim t @é cho xdc sudt bang 0,99:
Trung binh mét phtt ¢6 2 6t6 di qua = trung binh t phut c6 2t 6t6 di qua.
Goi Y 1a sb xe di qua trong vong t phut. Ta c¢6: Y ~ Poisson (2t)

= X4c suat co it nhat 1 6t6 di qua trong vong t phut:

0
1—P(Y:O)=1—e‘2t.—(20tl) =[1-¢*

Xa4c sudt trén bang 0,99 suy ra: 1—e ™ =0,99

0,01 —4,605
2 -2

e’ =00lt=

2,3026| (pht)

Bai 15/74: Tai mot nha may nao dé trung binh mot thang cé 2 tai nan lao dong

a) Tinh xac suit dé trong khoang thoi gian ba thing xay ra nhiéu nhat 1a 3
tai nan.

b) Tinh xac suat dé trong ba thing lién tiép, mdi thang xay ra nhiéu nhat
mot tai nan.
a) Xdc sudt trong ba thing xdy ra nhiéu nhat 3 tai nan lao dong:
Trung binh mot thang ¢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)
= Xac suét can tim:
PX<3)=P(X=0)+P(X=1)+P(X=2)+P(X=3)

-6 60 -6 ' -6 62 -6 63 -6
TR TR TRl (1+6+18+36)=[0,1512

b) Xdc sudt dé trong ba thang lién tiép, méi thang xdy ra nhiéu nhat 1 tai nan:

Gi4a st tai nan lao dong ctia moi thang la doc 1ap vai nhau.

Goi Y 1a s tai nan trong mot thang thi Y ~ Poisson (2). Xac suat dé mdi thang co
nhi¢u nhat 1 tai nan lao dong la:

L2022
PlY<l)=e“"—+e“—=0,406
0] 1!
— X4c suat trong ba thang lién tiép, mdi thang c6 nhiéu nhit 1 tai nan®;

0,406° =|0,0669

Bai 16/74: Mt tram cho thu@ xe taxi c6 3 chiéc xe. Hang ngay tram phai nop thué
8 USD cho 1 chiéc xe (dit xe dé cé6 duwge thué hay khong). Mdi chiéc xe dwogc cho
thué véi gia 20 USD. Gia sir s6 yéu ciu thué xe ciia tram trong 1 ngay 1a PLNN X
¢6 phan bo Poisson véi tham s A = 2,8.

! Pap 4n trong giao trinh G; trang 78 bi nham 1in vi Y ~ Poisson (2) chir khéng phai Y ~ Poisson (1)
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a)Goi Y la s6 tién thu dwoc trong mt ngay cua tram (néu khong cé ai thué
thi so tién thu dwgc 1a —24 USD). Tim phéan bo xac suat ciia Y. Tir dé tinh so tién
trung binh thu dwgc cua tram trong 1 ngay.
b) Giai bai toan trén trong trudng hop tram cé 4 chiéc xe.
¢) Tram nén c6 3 hay 4 chiéc xe.
a) Tim phdn b6 xdc sudt cua Y, tinh EY:
X 14 s6 yéu cau thué xe trong 1 ngay: X ~ Poisson (2,8)
Y 14 s6 tién thu duoc trong 1 ngay. Ta c6 quan hé gita X va Y nhu sau:
+Y =20X - 24 néu X < 3.
+Y=60-24=36 néuX=>3.

Céac gidtricothé cocua Y:

X 0 1 2
Y —24 16

36

+ Tinh c4c xdc suat tuong ing:

0
P(Y =-24)=P(X =0) = e“.% = 0,0608
1
P(Y =-4)=P(X=1)=¢ %", Zf =0,1703
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 b x4c sut cia 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 bo xdc sudt cia Y va EY trong truong hop tram cé 4 chiéc xe:

Ta c6 quan hé gitra X va Y nhu sau:
+Y =20X — 32 néu X < 4.
+Y=80-32=48 néuX>4.

Cac gidtricothé cocua Y:

X 0 1 2 3

Y - 32 -12 8 28
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+ Tinh céc xac suat tuong Uing:

0
P(Y =-32)=P(X=0) = ez’s.% =0,0608
1
P(Y =-12)=P(X =1) = 62,8.% =0,1703
2
P(Y =8)=P(X=2) = e”ﬁ% =0,2384
g 2,8°

P(Y =28)=P(X =3)=¢2 S =0.2225

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

= Bang phan b xéc suat cia Y:

Y -32 -12 8 28 48
P 0,0608 | 0,1703 | 0,2384 | 0,2225 | 0,308

= S6 tién trung binh tram thu duoc trong 1 ngay:
EY =-32.0,0608-12.0,1703+8.0,2384 + 28.0,2225 + 48.0,308
= (18,932 (USD)

¢) Ta thay, khi tram c6 3 xe thi s6 tién trung binh thu duoc 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 xéac suét cta dai lwong ngiu nhién roi rac. Tir
bang phan bo xac suat tinh cac dac trung cia BDPLNN (ky vong, phuong sai, d§ 1éch
chuan; covarian, h¢ s0 tuong quan ctia hai DPLNN).

Lap bang phan bd xac sut cia DLNN roi rac. Tuy trudng hop thong tin dé bai
cho ma cac xac suat p; dugc tim bang cach:

+ Str dung giai tich to hop
+ Str dung cac phan bd roi rac: nhi thic, Poisson.
+ Thong qua mdt hoac mot s6 DLNN roi rac khéc (ham cua BDLNN ro1 rac)

Nhin chung, cac bai tap ctia chuong nay khong phtic tap. Chi can ghi nhé cac
cong thirc va ap dung dé tinh toan.
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CHUONG 3: PAI LUONG NGAU NHIEN LIEN TUC

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

+ Tép hop tat ca cac gid tri c6 thé c6 cua X lap ddy mot khoang cua truc sb (hodc
nhi¢u khoang hodc toan bg truc so)

+ V6i moi sd thuc a thi: P(X =a) =0
3.1. Ham mat d9 x4c suit va ham phan bo xac suat
a) Ham mdt dg xdc sudt:

Ham s6 f(x) xac dinh VX € |R dugc goi 1a ham mat do xac suat cia PLNN lién
tuc X néu thoa man dong thoi cac diéu kién sau:

+f(x) >0Vx e |R

+ Tf(x)dx =1

.+wa<X<by:wasxsby5ﬂ@mx

b) Ham phén bé xdc sudt:

Ham sb F(x) x4c dinh VX e [R goi 1a ham phan b xac sut cia DLNN lién tuc X
va duoc xac dinh boi:

F(X) = P(X <X)
Tinh chét:
+0<F(x) <1
+ F(x) 1a ham khong giam: néu x, > Xy thi F(X,) > F(X1)

+ F(x) 1a ham lién tuc

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

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

3.2. Mt s6 diic trung ciia dai lwong ngiu nhién lién tuc

a) Ky vong:

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

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

¢) D léch chudn:
oy =vDX
d) Mode X:
Mode ctia X 1 gia tri X, sa0 cho f(x) dat max tai l4n c4n cta diém x,.
Ki hiéu: Mod X
e) Median:

Giéa tri m duoc goi la median cia X néu:
P(X <m) =P(X >m) :%<:>F(m) :%

3.3. Ham ciia dai lwong ngiu nhién lién tuc
Cho X la mot PLNN lién tuc thi Y = g(X) duoc goi 1a ham cua X.
a) Ham mdat do xdc sudt va ham phan bé xdc sudt cua Y:
+ Ham phan b xac suat:
Fv(x) = P(Y <x) = P(g(X) < x) = P(X < g"(x))
+ Ham mat d x4c sut;
fv(x) = F’v(X)
b) Ky vong:

EY = [xf () dx = [90) f()dx (vsi f(x) 1a ham mat do cita X)
C) Phuong sai:
DY = [g*(9f(x) dx—(EY)’

3.4. Phéan b6 chuén
a) Phdn bé chudn tac (hay chudn héa):

DLNN lién tuc Z dugc goi 1a c6 phan bd chuan tic néu Z ¢6 ham mat do:

IN)

X

f() =—=—e 2 Kihiéu: Z~N(0, 1)

%“I—‘
a

, , 1 % -t
Ham phan bd x4c suit cia Z: P (X) =P(Z < X) =7 j e 2dt
n—oo
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t2
Vi ham e 2 khéng c6 nguyén ham nén tich phan trén duoc tinh bang phuong
phap sb (st dung may tinh). Tra ctru cac gia tri cia ham d(x) trong bang phu luc P.4.3

Tinh chét:
P(Z < a) = ®(a)
P(Z>a)=1-®(a) = d(-a)
P(a<Z <b)=d(b) - d(a)
EZ=Mod Z=MedianZ=0
Dz=1

b) Phdn bé chudn:
PLNN X duoc goi 14 ¢6 phan bd chuan véi tham sb p va o® (6 > 0) néu PLNN

7 —

E <6 phan bé chuén tc. Ki hisu: X ~ N (u, 69)
(0)

* Ham mdt do cua X:

1 (x—u)

e 262

f(x) =

o+\2n

* Ham phdn bé ciia X:

F(x) = P(X < X) = P(Z < X‘“):@(X‘“j
() (o)

Tinh chét:

P(X<a):P(Z<a_—“):CD(a_“j
(@) (@)

@)

P(a <X <b)= cp(ﬂ) - cp(a‘—”j

P(X>a):1_|3()(<a):1_q)(a—uj

c c
EX =Mod X = Median X =
DX = c*
3.5. Phan b6 mii
DPLNN lién tuc X duoc goi 1a c6 phan b mii voi tham s6 A (L > 0) néu X ¢6 ham
mat do:
re™  (khix>0
() = (khi x> 0)
0 (khi x <0)
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+ F(x) = Ik e Mdt = J.ke‘“dt =1-e™ (ndux>0)
— o 0
+FXx)=0 (néu x < 0)
b) Ky vong:
400 . 1
EX = [xae™dx ==
) A
C) Phuong sai:
_ r 2 —Ax 2 2 1 . 1
DX = !x he k- (BX) =S -5 =—

d) B¢ léch chuan:

Oy =\/DX:1
A

3.6. Phan b6 déu

DLNN lién tuc X dugc goi 1a c6 phan bd déu trén doan [a, b] néu X ¢6 thé nhan
bat ki gia tri ndo trén [a, b] voi xac suat nhu nhau va khong nhan gia tri nao bén ngoai

doan [a, b].
a) Ham mat do:
L khi x e[a, b]
fx) =<b-a !
0 khi x ¢[a, b]
b) Ham phdn bo:
X X 1 X_a
F(X) = | f(X) dx = dx =
(x) j (%) j o=
c) Ky vong:
b
EX :j‘ X gyt b
- b-a 2
d) Phuong sai:
b 2 _ 2
DX=I X dx —(EX)?= (b-a)
a b-a 12
e) g léch chudn : 6x =~DX = b-a
o 243
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f) Mode X:

La gi4 tri x; bat ki sao cho x; € [a, b]
g) Median X:

a+b
m =

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

1 B—a
——dx = 5
b_a b_a véia, B e [a, b]

B
Pla<X<B)=|
XA4c suét nay chi phu thuoc vao do dai doan [a, B] va ti I¢ thudn véi d0 dai doan do.

B. BAI TAP
3.1. Bai tap trong giao trinh 1 (G;)
(M6 dau vé Iy thuyét xdc sudt va cdc g dung, Dang Hung Thing)
Bai 1/102: Cho PLNN lién tuc X ¢6 ham méat d¢
2 -
cX“(1-x khi x €[0,1
N e[0.1]
0 khi x ¢[0,1]
a) Tim hang so c.
b) Tim mod.
c) TimP(0,4 < X<0,6).
a) Tim hang sé c:

Vi f(x) 1a ham mat do cua DLNN lién tuc X nén:

+00 1 1
_[f(x) dx =1c>ch2(1—x) dx=1< cj'(x2 —x%)dx =1
—0 0 0

3 4
&C L :1<:>c(1—ij=1<:>ci=1<:> c=12
3 4 . 3 4

12
b) Tim Mode X:

Mod ctia X 14 s xg 580 cho: f(Xg) > f(X) VX € (Xo—8; Xo + d)
Taco: f(X) =12x*(1—X) vaix € [0, 1]

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

winNn O
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Bang xét du f ’(x):

X 0 2/3
') -0 + 0 -
2
Vay: ModX:g

¢c) Tinh P(0,4 < X < 0,6):

06 06 NCINY 06
P(0,4 < X <0,6) = jf(x) dx :j12x2(1— X)dx =12 (— _ —j
0,4 0,4 3 4

04

= (ax*-3x*)| " =4.06°~3.0,6 ~4.0.4° +3.0,4" = [0,296

0
0,

Bai 2/102: Cho PLNN X c6é phén 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-+/2=10,5858
LZ—l 2

Bai 3/102: Cho PLNN X c6 phén bd déu trén [-1, 3]. Tim P(X? < 2)

Ham mat d6 xac suat cua X la:

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

XA4c suét can tim:
P(X? <2) =P(—/2 < X <+/2) = P(-1< X <+/2)

ﬁ_ﬁ+l_
4 4

J2
1 1
- j—dx ==X 0.6036
4 4

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

0 khac

a) Tim hing s6 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) 1a ham mat d§ cua PLNN lién tuc X nén suy ra:

' : x|’ 27
[fdx=1e [k dx=1e k| =le k=1
o 0 31, 3
1
k==
“ o
b) Tinh P(X > 2):
+00 3
P(X >2) = jf(x)dx:jlxzdx:ixf=H=§: 0,7037
> > 9 27 "2 27 27
c) Tim median cua X:
Med cua X 13 s6 m sao cho P(X <m) = 1/2
m m 3
P(X<m):£<:>J‘1x2dx:1<:>ix3 S L
2 49 2 271 |, 2 27 2
<:>m:31/£=i: 2,3811
2 32
d) Xdc dinh a dé P(X < a) = 3/4:
a a 3
P(X<a):§<:>_"lxzdx:§<:>ix3 3.8 3.8
4 49 4 27 |, 4 27 4 4

Sa= 31/%[ = |2,7257

Bai 5/103: Cho PLNN X ¢6 ham mat do

3 )
—X((2-X khi 0<x<2
00 = 12X @
0 khac
a) Vé do thi cia f(x)

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

a) Vé do thi ciia ham sé f(x):
Ham s f(x) xac dinh trén |R va chi nhan gié tri > 0 trén doan [0, 2].

Tim diém cuc dai cia ham so:

3
f'X) =0 2-2x=0<x=1. Do dé: CD(LZ)
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— D) 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):

+00

P(X >15) = [f() dx = j%x(g_x)d)(:%[xz_xjj

3
15
3 3
:E(Zz _2__1’52 +£j: 0,1563

4 3 3

11 11

3
P(09<X<1]1)= J§x(2—x)dx:§ XZ_X_
6ol 4 3

0,9

4 3 3

3 3
= §(1,12 —£—0,92 + 0.9 j: 0,1495

Bai 6/103: Tudi tho ciia mdt loai con tring nao dé 13 mét PLNN X (tinh bing
thang) véi ham mat do
kx® (4 - X khi 0<x<4
fpo=foc @70
0 khac
a) Xac dinh k va vé do thi ciia f(x)
b) Tim mod cua X
¢) Tim x4c suit dé con trung chét truée khi né dwee 1 thing tudi.
a) Xdc dinh k va vé do thi ciia ham sé f(x):
+ Vi f(x) 1a ham mat d6 cua X nén suy ra:
4

+o0 4 3
[f0dx =1 [KC@-ndx =1 k[%_’ﬂ
) 0

=1

0
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3 4
olat ek o k=2
3 4 3 64

+ V& db thi cua ham sb f(x):
Ham sb f(x) x4c dinh trén [R va chi nhan gia tri > 0 trén doan [0, 4].

Tim diém cuc dai cia ham so:

0.45

0.3

0.15

b) Tim Mod cua X:
Mod cua X la gia tri Xy sao ham f(x) dat max quanh 1an can cua diém xg:

8 .
— |Mod X = 3 (theo diém CDP ¢ céu a)

¢) Xdc sudt con tring chét trude khi né dwoc 1 thang tuéi:

1

1 3 4
3 3(4x° X
P(x<1>=_jf(x)dx=£@x2<4_x)dx:@(?_Tj

3 (4 1)_ 39 _ 13 55508

T64\3 4) 768 256
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Bai 7/103: Cho PLNN X c¢6 ham mit do
x 1
_+_
2
x 1 .
fX)=4——+= khi 0<x<2
4 2

khi —2<x<0

0 khac

Tim ky vong va phuong sai cua X.

* Kv vong cua X:
+o0 0 2
EX = Ixf(x)dx = Ix(§+1jdx+jx(—§+ljdx
- \4 2 4 2
x| x x\
= —+— +| ——+—
[12 4] [ 12 2]
-2 0
* Phuong sai cua X:

DX = EX? — (EX)’

0 2
EX? = Ix2(§+£jdx+fx2(—§+ljdx
7 laT2 )" a2
B X4+X3
16 6

° xt X3
T AR A
( 16 6)
-2 0
2

—Dx=2_0°= 2
3 3

wIN

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

a) Tim hang sé k:
Vi f(x) 1a ham mat d6 cua X nén suy ra:
1

+00 1 4 2
f(x) dx =1 <> [kxdx + [kdx =1 k2| +kx[' =1

2 1
—o0 0 1

0
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<:>k5+4k—k:1<:>%+3k:1<:> k=

~N N

b) Tim ky vong, phuong sai va median:
* Ky vong cua X:

+00 1 4
B (2 2 _2(1 15\ 47
EX—_J;xf(x)dx__([?x dx+!7xdx_7(§+?j—z— 2,2381

* Phuong sai cua X:

X? = Ixzf(X) dx = j7 3dx+j xzdx_é(i 633j %
—0 0

= DX =EX? - (EX)’ =

2
& (47) Ly T

14 (21 882

* Median cua X:

Median cua X 14 sb m sao cho: PX<m)==

T 4. j‘gxdx—x_ —l<l Do dé 1.4 .
a co: 17 7,772 odom € (1, 4), suy ra:
1 m m
Iéxd | AN IZ
07 1 2 17
2 " 5 2 2 5 2m 9 9
=X =—<-M-——-—=——=—omM=—=12,25
7 14 7 7 14 7 14 4

Bai 9/103: Trong hrong ciia mdt con ga 6 thang tudi 1a mot PLNN X (don vi kg)
c6 ham mat d¢
k(X -1) khi 2<x<3
() = ,
khac

Tim trong lwgng trung binh ciia con ga 6 thang tudi va do léch tiéu chuan.

Vi f(x) la ham mat d6 cua X nén suy ra:

=1

2

+o0 3 3
[fodx =1 [kx? -Ddx =1 k(%—xj
—o0 2

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

ix(x2 —1)dx _3 (X—4—X—2
16 2

EX = j x f(x)dx =

N ey O

B i i _i _2_4 22 3 55 165
4 2 4 2 16 4 64
+ D6 léch tiéu chuin cua trong luong 0a:

5 3
i (x —xz)dx=i x X
16 16\ 5 3 ,

= +j)oxzf(x) dx = i

_3(§_§_2_5+23J 3 538 _ 269

165 3 5 3) 16 15 40
2

DX =EX? - (EX) = 269 (@j =0,0783
40 |\ 64

= D3§ 1éch tiéu chuan can tim:

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

Bai 10/104: Dién tich ciia mdt chiéc 14 ciia mét loai ciy nao dé 1a mot PLNN X
(dom vi cm®) v6i ham mat do

0 = {kx (x-2)2  khio<x<2
khac
a) Xac dinh k va vé d thi caa f(x)
b) Tim ky vong va phwong sai caa X.
a) Xdc dinh k va vé do thi ciia f(x):
+ Vi f(x) 1a ham mat d6 cua X nén suy ra:

e £ x° 4x°

_[f(x)dx:1<:>jkx2(x—2)2dx:1<:>k E‘X4+T =1

—0 0 0

@k(g—m 32) kE: l< k:E

5 15 16
+ D thi ctia ham sb f(x):

Tim diém cuc 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 (1, Ej
16

= P06 thi ham s6 f(x) nhu sau:

1 Cb

0.5

— e

0 0.5 1.5 2 2.5

b) Ky vong va phwong sai cua X:

+ Kv vong cua X:

. 2
EX = fo(x) dx =J2‘E(x5 — ax* + 4%® )dx =E(X—6—4—X5+x4J
—0 0

_15(2° 4.2°
16(6 5

+ Phuong sai cua X:

+00 2
EX? = Ixzf(x) dx = j.%(x6 —4x° + 4x") dx

0

8
7

_15(xT_ 4 4
67 6 5

_15(27 42 4%
T16l7 6 s

= DX = EX* - (EX)’ =§—12 :%

Bai 11/104: Cho PLNN X ¢6 ham mat d
kx ¥2 khi x >1
f() = .
0 khix <1
a) Tim k va ham phan b6 F(x)
b) Tim ham mat d§ cia Y = 1/X
¢) TinhP(0,1<Y <0,2)
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a) Tim k va ham phdn bé F(x):
+ Vi f(x) 1a ham mat d cua X nén suy ra:

+00 +o0 2 [T
[fodx=1c [k dx=1k| > -1
bt 3 -1/2 .
1
= -2k(0-1)=1<2k=1< k=§
+ Ham phan b6 cua X c6 dang: F(X) = P(X < X)
Néux<1:P(X<x)=0
_lx
t1 11?2 1
4 CPX <)==t dt = = — =1—-—
Néux > 1: P( ) _!.2 2;1 \/;
2 h
1 )
1-— khi x>1
vay: [FO) =1 x
0 khi x<1
1
b) TimhdmmdtdécﬁaYZY:
+ Tim ham phan b6 cta Y:
1 1 1
FY(X)=P(Y<x)=P(—<x]=P(X>—j: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

X | =

1
Liongr —1412
2

=1++/x —1=+/x

P C— |

1 x>0 1
e Néu — 21 thi: 1-P| X<—|=1-
X Xx<1 X

1
Ham phén b cia Y la:
F () = JX  khi xe(0,1]
Y 1 khi x & (0,1]

= Ham mat do cua Y-
khi x € (0,1]

1
fu(X) =F, (%) =1 2x
0 khi x ¢ (0,1]
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¢) TinhP(0,1 <Y <0,2):

0,2

PO,1<Y <0.2) = j%dx:&\i’j =\/ﬁ—\/ﬂ:‘/_?= 0,131

01

Bai 12/104: PLNN X ¢6 ham mat d6

3 2 .
—(1-x khi |x| <1
fx) =14 ( ) A
0 khac
Tim ky vong va phuong sai cia Y = 2X°

+ Kvvong cua Y:

EY = [g(x) f(x) dx (trong d6 g(x) 1a ham ciia Y theo X)

1

1 1 3 5
:IZX2§(1—X2)dX=§I(X2—X4)dX:§ X _x
v 4 27

2|3 5
3111 1y 12
203 573 5)7 |5

+ Phuong sai cua Y:

-1

- ng(x) f(x) dx = j%4x4(1—x2)dx = 3j(x4 —x°)dx

]
1
5 7
:3()(__)(_)
5 1)

3[l_1 l_lj 12
575 1) s

2
— DY-EY?—(EY)=12_[2] _|32
35 (5) " |175

Bai 13/104: Ban kinh X ciia mdt vong tron c6 phan bé déu trén doan [0, o]. Tim
ky vong va d¢ léch tiéu chuan cia dié€n tich A ciia vong tron.

Ham mat d6 cua X:

1 .
£(x) = " khi x €[0,a]

0  khi xe[0,a]

DLNN lién tuc Y la di¢n tich cua vong tron nén Y 1a ham cua X:
Y = nXx?
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+ Kv vong cua Y:

EY = J. g(x) f(x) dx (trong d6 g(x) 1a ham cua Y theo X)

+ P06 léch tiéu chuan cua Y:

+o0 a a 2 5
EY? = Igz(x)f(x) dx = J%nzx“ dx = %jx“dx = n_(x_j
—0 0

0

2,4 2\? 2.4
DY:EYZ—(EY)ZZ”;‘ _(": j _ 42

= o, =VDY =

i naz
3v5
Bai 14/104: Cho PLNN X ¢6 ham mat d¢

) = 3x° khi x €[0,1]
o khi x [0,1]

Xét Y =2+/X . Tim:
a) P(0,5<Y < 1,5)
b) P(Y > 1).

a) Tinh P(0,5<Y <15):

P(05<Y<15)=P(05<2VX <1,5) = P[(O—;] <X<(%) J

0,5625
0,5625

=P(0,0625 <X <0,5625)= [3x’dx=x°| " =05625°—0,0625° =[01777

0,0625

0,0625

b) Tinh P(Y > 1):

1
P(Y>1)=P(2VX >1)=P(X>025)= [3x’dx=x} =1-0.25°=[0,9844

0,25

Bai 15/104: Mot doan thang AB dai 10cm bi giy ngiu nhién & moi diém P. Hai
doan AP va PB duwgc sir dung dé lam hai canh ciia mgt hinh chir nhat. Tim ky
vong va d¢ léch tiéu chuan cia dién tich hinh chir nhat.

Al . B
P
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Goi X 1a d6 dai doan AP. X 13 PLNN lién tuc c¢6 phan bb déu trén doan [0, 10].
Ham mat d6 cua X la:

1 )

— khi x €[0,10
f(x) =110 =[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 = Ig(x)f(x) dx (trong d6 g(x) 1a ham cua Y theo X)

_ 1(q,_1000
10 3

10

10 10 3
:J'ix(10—x)dx=i_[(10x—x2)dx=l Bx? — X
)10 107 10 3 ).

_50_
3

+ Do 1&ch tiéu chuin cua dién tich HCN:

16,67 (cm?)

+00 10 10
1 1
EY? = | g?(X)f(X) dx = | — x*(10 - x)?dx = — | (100x? — 20x3 + x*)dx
_J;g (X)F(X) Ilo ( ) 10!( )

0

1(100¢ . XY
10

10l 3 5

1000( 100 100 1000
=0 l3 V"5 )3

3

DY =EY?-(EY)’= -5

1000 _(50}2 ~ 500
3

105
=6, =JDY = 580= ;F (cm?)

Bai 16/105: Mt ngwoi hang ngay di b tir nha dén noi lam viéc véi quing dwong
600m véi van toc déu v (m/gidy). Biét rang thoi gian di by cia nguoi dé la mot
DLNN phéan bo déu trong khoang tir 6 phut dén 10 phut:

a) Tim ky vong va d¢ léch tiéu chuin ciia vén toc v

b) Tim median ciia van téc v.

Goi X 1a thoi gian di bo (phut) cua nguoi do to1 noi lam viéc. Ham méat do cua X:

1 khi x €[6,10]

fx) =14
0 khi x ¢[6,10]
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Goi Y 1a van toc déu (m/s) trén quang duong tir nha téi noi 1am viéc, ta c6:
_ 600 10
60X X

a) Ky vong va do léch tiéu chudn cia Y:

+ Kvvong cua Y:

EY = j g(x) f(x) dx (v&i g(x) 1a ham cua Y theo X)

2110 5%dx 5, w0 5, 10
- __d —=—=Inx| ==In—=11277
I =215 b =515 (ms)

6
+ Do 1éch tiéu chuin cua Y:

I 0 (0 dx = | i(lfj dx zzslfd_ﬁzzgs(_lj

5 s X X

oolo-l

10 1 1
s 1)
. 6 10

2
DY =EY?—(EY)?= g—(gln%) =0,03577

=0, =+/DY = |0,1891 (m/s)

Bai 17/105: Trong lwong ciia mét con bo 1a mét PLNN phéan bd chuan véi ky
vong la 250kg va dg léch tieu chuan 40kg. Tim xac suat dé mot con bo cé 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 < 300—250j

40

50 X-250 . .y
=1-P ( Z< 4_Oj voi L= 20 la dai luong c6 phéan bo chuan tac.

=1-P(Z<1,25)=1-d (1,25) =1—0,8944 = [0,1056
b) Xac suat dé con bo nhe hon 175 kg:

P(X <175) = P X—250<175—250 _® 175-250 ( 1875)
40 40 40

=1-d(1,875)=1-0,9697 =|0,0303
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¢) Xac sudt @é con bo nam trong khodng 260 dén 270 kg:
260 - 250 < X —-250 < 270-250
40 40 40

P(260 < X < 270) = P(

_ Q(WJ . @(W} — ®(05)- ®(0,25)=0,6915—0,5987

=10,0928

Bai 18/105: Thoi gian tir nha di dén truong ciia sinh vién Binh 1a mét PLNN X ¢6
phéan bo chuan. Biét rang 65% so ngay Binh dén trudmg mat hon 20 phit con 8%
s0 ngay mat hon 30 phut.
a) Tim thoi gian trung binh va d 1éch tiéu chuén cia thoi gian dén trudng.
b) Néu Binh xuit phat tir nha truéc gio vao hoc 25 phiit thi xac suit dé Binh
mudn hoc la bao nhiéu.
¢) Binh can phai xuit phat trude gio' vao hoc bao nhiéu phut dé kha niing bi
mudn hoc la bé hon 0,02.
Theo gia thiét:
X =N(u, o°)
P(X > 20) = 0,65;
P(X>30) =0,08

a) Tim thoi gian trung binh va dé 1éch tiéu chudn ciia thoi gian dén truong:

Ta co:

X—u< 20—

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

o cp(zo_“j —035
(e)

j =0,35

Tra bang phan bd chuan tic (bang phu luc P.4.3, trang 174) ta co:
@®(0,385) = 0,65 = ®(-0,385)=0,35

2071 0385 Q)
(0}

X—u<30—u
o o

+P(X >30) = 0,08 < P(X <30) =0,92 < P(

o @(30_“j —0,92
(e)

jz 0,92

Tra bang phan b chuan ta co: CD(1,406) =0,92
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:>30—u
o

=1,406 (2

Tir (1) va (2) ta c6 hé hai phuong trinh bac nhét 2 an:
20—p _
o O3S 103856=-20 [[p=22.15
& &
-u—-14060=-30 c=5,58

30—u _ 1,406
(0}

Vay, thoi gian trung binh 1a 22,15 phut va d¢ 1éch tiéu chuan 1a 5,58 phut.
b) Xdc sudt muén hoc néu Binh xudt phat triede gio vao hoc 25 phiit:
Binh bi mudn hoc khi di lau hon 25 phut. Xac suAt muodn hoc la:

X—-22,15 - 25-22,15
5,98 5,58

P(X > 25) =1 P(X < 25) :1_P(

:1_q{25—22,15

j =1-d(0,51)=1-0,695 = 0,305
5,58

¢) Xudt phat triede gio vao hoc bao nhiéu phit dé xdc sudt mudn hoc bé hon 0,02:
Gia sir Binh xuét phat trudc gio vao hoc t phut. Xac suat bi muén hoc 1a:

X-2215 t-2215)_, (t-2215
5,58 558 | 5,58

P(X >t) =1-P(X < 1) :1—P[

Xéc suét trén nho hon 0,02 nén ta co:

1_(1)('[—22,15

)

t—22,15

j<0,02<:><1)( ]>0,98

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 muon hoc bé hon 0,02 thi Binh phai xuét phét trudc gio vao
hoc nhiéu hon 33,62 phut.

Bai 19/105: Chiéu dai ciia mdt loai cAy 1a mot PLNN c6 phan bé chuan. Trong
mot mau gom 640 ciy c6 25 cay thap hon 18m va 110 cay cao hon 24m.

a) Tim ky vong va dd léch tiéu chuin ciia chiéu cao ciia ciy,
b) Uéc lwgng sd ciy c6 dd cao trong khoang tir 16m dén 20m trong miu néi

trén.

Goi X 1a chiéu cao cay: X ~ N(p, 6°)
Ta cd: P(X < 18) = 25/640 = 0,0391; P(X >24)=110/640=0,1719
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a) Tim ky vong va do léch tiéu chudn ciia chiéu cao cay:
X - 18—
n < n
o) c

18—
o

j: 0,0391

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

Tra bang phan bd chudn ta thiy: ®(1,761)=0,9609 = d(-1,761)=0,0391

18—
o

=-1761 ()

=

X—u<24—u
c c

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

24 — .
=N cp( “j =0,8281. Tra bang ta thiy: ®(0,947)=0,8281
(@)

- 24—
(o)
Tir (1) va (2) ta c6 hé hai phuong trinh bac nhat 2 an:
18—p _
o Bl i17610=-18  [[n=219
= =
24— p —u—-0,9476=-24 c=27216

(¢

0947 (2

=0,947

Vay, ky vong cua chiéu cao cay l1a 21,9 m va do 1éch tiéu chuin cta chiéu cao
cay la 2,216 m.
b) Ubc lwgng sé cdy c¢é dé cao trong khodng tir 16m dén 20m trong mdu trén:
Ty 1& cay 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(

= (Mj — @ (wj = ® (-0,857)-d (- 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 cay u6c luong: 640. 0,1919 = 122,8. Vay sb cay udc luong 1 123 cay.
Bai 20/105: Cho X 1a DPLNN ¢6 phan bd mii v6i tham sb A = 2. Tim ky vong va dd
1éch tiéu chuén cia e ™.

Theo bai ra ta c6 ham mat do cua X:

—2X H >
£(x) = 2e kh! x>0
0 khi x <0
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+KvvongcuaY =e X

EY = j g(x) f(x) dx (v6i g(x) 13 ham ctia Y theo X)
S (0 1) = I

+00 +00 ) ) +00 » __l ™
Y? :_J;gz(x)f(x) dx = _([Ze XX dx=2£e Ydx = ; (e 4 )

:TZe‘ZX Xdx = 2[e‘3xdx_——e
0

+ Do 1éch tiéu chuin cua Y:

+00

0

1 1
——=(0-1)==
2( ) 2

2
DY = EY? —(EY)Z:%—(EJ _1

= /DY = |0,2357

Bai 21/105: Cho X 1a PLNN c6 phén b mii véi tham sé A = 1 va Y = 2X2 Tinh:
a) P(2<Y <18)
b) P(Y < 4)

Theo bai ra ta ¢6 ham mat do cua X:

£(x) = e kh-l x>0
0 khi x <0

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

= 1.1 = (0,3181

3
I e*dx = —e [
1
1
b) Tinh P(Y < 4):

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

=1- = 10,7569

Hoang Van Trong —0974.971.149
62



Cdp nhdt 07/12/2015
3.2. Nhan xét bai tap chwong 3

Chuong 3 lién quan dén phan bd xac suit cua dai luong ngiu nhién lién tuc. T
ham mat do xac suat tinh cac dac trung cia DPLNN (ky vong, phuong sai, d§ 1éch
chuan, mode, median).

Bai toan thudng cho trude ham mat d6 va yéu cau tim cac dic trung. Néu khong
cho trudc ham mat do thi co6 thé suy ra tir thong tin dé bai cho hoac thong qua mét dai
lugng ngau nhién lién tuc khac.

Mot sb dang bai tap chinh cia chwong 3:

+ Dang bai vé phan bd chuan (dang quan trong nhat ctia chuong nay, déc biét
phan bd chuin con duoc sir dung rat nhleu trong phan Théng ké): yéu cau sir dung
thanh thao cach tra bang phan bd chuan tic (bang Phu lyc P.4.3, trang 174), tim xac
suat @& DLNN X roi vao médt khoang nao do, ...

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

+ Dang bai vé phan bo khéac: cho ham mat dé c6 chira tham s6 ¢. Yéu cau tim c,
mod, median, tinh xac suat d¢ DPLNN roi vao mot khoang nao do.

+ Dang bai vé ham ctia DPLNN: cho ham mat d6 caa DPLNN lién tuc X, tim ky
vong va phuong sai cua PLNN lién tyc Y = g(X). Khong nén tim ham mat d6 cua Y
dé suy ra cac ddc trung ma tinh truc ti€p bang dinh ly:

e Ky vong:
EY = [g(x) f(x)dx (véi f(x) 1a ham mat do cua X)
e Phuong sai:

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

CHUONG 4: BAI TOAN UOC LUQNG THAM SO

A.LY THUYET
4.1. Mt sb kién thirc chuin bi thém cho phan thong ké

Ban chit cua cac cong thic trong phan théng ké nhu: udc luong tham sd, k1em
dinh gia thiét, tuong quan va hdi quy,... déu dya trén co so cua ly thuyét xac suat.
Thong ké 1a diéu tra mot mau dai dién cho toan bo téng thé nén két luan duoc rat ra cd
thé ding, c6 thé sai vdi mot xac sudt nao d6. Trong muc 4.1 nay s& gi6i thidu thém vé
dinh 1y giéi han trung tim va mot s6 phan bd cia dai lugng ngau nhién lién tyc dugc
str dung nhiéu trong phan théng ké.

a) Dinh 1y gidi han trung tam":

Cho X1, Xy, ..., X, 1 diy cac dai luong ngu nhién doc lap c6 cung phan bd
(khong nhét thiét phai ciing phan bd chuén, chi cin cung ky vong p va phuong sai 6°)
thi dai luong ngiu nhién X s& hoi tu téi phan bd chuan véi ky vong p va phuong sai
c?/n khin — +o.

X+ X, +..+ X,
n

2
_ G _
X~ N(u, Fj khi n — +o0 trong d6: X =
Nguoi ta thuong 14y n > 30 thi X ¢6 phan bb chuan véi cac tham sd nhu trén.

b) Phdn b6 Student®:
DLNN X dugc goi 1a co6 phan bd Student néu ham mat do cia X cé dang:

G(k+1j "
1 2 x2) 2
f(x,k)_\/th G(kj (1+—kJ

2
—ow0o< X<+

Trong d6: | k: s6 bac tu do cua phan bd Student

G(t) 1a ham Gamma: G(t) = J‘Xt’le’xdx
0

= Ung voi mdi béc tu do k, ta c6 mot ham mat do f(x, k) twong tGng:

+k=1=1(x, k) =0,3183 (1+x?)*

-3/2
+k=2=f(x,K) = 036754(1+?j

! Ngoal dinh ly nay con c6 mot s6 dinh 1y gioi han khac ¢ y nghia thuc tién: xap xi phan b phan b nhi thirc
bang phan b Poisson, xap xi phan b nhj thirc bang phan b chuan (xem gio trinh G, trang 165 va 168)
2 Xem thém ham mat do cho biét, luu ¥ tinh chit ctia cac phan b nay.
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X

+K— 0= f(x K) = e 2 (phan bd Student tién téi phan bd chuan tic)

%“H
a

* Tinh chat:
Cho Xy, X, ..., X, 14 ddy cac dai lugng ngau nhién doc lap c6 cung phan bd
chuén N(p, o°) thi dai lwong ngu nhién:

X—p
S
Jn
3 - 2%

n

T-=

c¢6 phan bd Student véi (n — 1) bac ty do.

Trong do:

a n (X| — i)2 \ c A ) 5 X
S= — Z o la phuong sai hiéu chinh ciia mau

Tu tinh chfit nay, suy ra bai toan udc luong va kiém dinh gia thiét trong trudng
hop biét phan bo chuan nhung chua biét phuong sai 1y thuyét.
¢) Phdn bé Khi binh phirong:

PLNN X duoc goi 1 ¢6 phan b Khi binh phuong néu ham mat d6 cia X c6 dang;
k x2
-3 ka2

f(x, k) = 2—k
o
2
0<x<+wm
Trong d6: | k: s6 bac ty do cua phan bd Khi binh phuong

G(t) 1a ham Gamma: G(t) = _[Xt‘le‘xdx
0

* Tinh chat:

ot pho X1, Xo, ..., X la d€1y~ cac dai luong ngﬁu nhién doc 1ap co6 cung phan bd
chuan tac N(O, 1) thi dai lvong ngau nhién:

n
Q= ZX.Z ¢6 phan bé Khi binh phuong véi n béc tu do: Q ~ % (n)
=

+ Néu cac DPLNN Xy, X, ..., X, doc lap va c6 cung phan bd chuén N(u, 02) thi

C (Xi _2)2 , A A _ I A
DLNN Q= ZT c6 phan bo Khi binh phuong véi (n— 1) bac tu do.

-

n

(voi X = )
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d) Phdn bé Fisher:

PLNN X duoc goi 14 ¢6 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<Xx<+m

Trong d6: | m, n: bac tu do cta phan b Fisher
1
B(m, n) I3 ham Beta: B(M, n) = [x™(1-x)"dx
0

* Tinh chat:

+,Ch0 ?(1’,"" Xm Y1, ..., Yy la dﬁy~ cac dai luong ngau nhién doc 1ap co cung
phéan bo chuan tac N(0, 1) thi dai lugng ngau nhién:

i i X ?
F _ m i=1 I R .
1a ) c6 phan bo Fisher v&i m; n bac tu do.
=N'y:
n Jzzll :
+ Néu cac PLNN X4, ..., X,, doc 1ap va c6 cung phan bd chuén N(p, 012); cac
PLNN Yy, ..., Y, doc 14p va c6 cing phan bd chuin N(p,, 6,°) thi:

a2
&/o?
F= AZ/ 2 c¢6 phan bd Fisher véi (m — 1); (n — 1) bac tu do.

_ 1 & . 18
Trongdé: X=—> X;; Y==>Y,
m4 N4
§2 Z(X‘_Xz 1a ph i hiéu chinh cita miu X
D a— a phuong sai hiéu chinh ctia mau X.
2 n (Y -Y) .
§; = o 12 J - 1a phuong sai hiéu chinh cuia mau Y.
~14

4.2. Mau ngiu nhién va cac dic trung ciia miu
a) Mdu ngdu nhién:
Tong thé ciua doi twong nghién ciru theo mot ddu hiéu nao dé trong mot pham vi
nhdt dinh la tdp hop tdt ca cdc phan tir nam trong pham vi dé va mang ddu hiéu

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

Mau la mét s6 phan tir ciia tong thé dwoc chon ra. Vi du: khi nghién ctru chiéu
cao cay trong khu rirng A thi mau la nhitng cay trong 6 tiéu chuan dugc chon ra.
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+ S6 lugng cac phan tir cia mau nho hon sé luong cac phan tir cta tong thé.

+ Mau la thong tin khong day du vé dai luong ngau nhién nén cac két luan duogc
rat ra tir viéc nghién ciru mau c6 thé dung hoac sai voi mot xac suat nao do.

+ Tién hanh n quan sat doc lap vé PLNN X ta duoc tap gla tr1 (X1, X2y vy Xp). S6
n dugc goi 1a ¢& mau (hay kich thuéc miu). C6 thé coi miu ngiu nhién ¢ n 1a n
DLNN doc 1ap cung phan bd véi X va (Xq, X, ..., Xn) 12 gia tri cu thé ma cac DLNN
(X1, Xa, .., Xp) nhan. Viéc coi nhu thé dé c6 thé ap dung cac dinh 1y gidi han (nhu dinh
1y giéi han trung tAm) trong mot s6 bai toan wée lwong hodc kiém dinh gia thiét.

+ Mau sd lidu duoc biéu dién dudi dang diém hodc dang khoang.
b) Cdc ddc trung ciia mau:
* Ky vong mau.:

2%

X ==

o (Y ciing 1a mot dai lwong ngau nhién)

2
R G .
Khi n da 16n (n > 30) thi X ~ N(M, 7} v6i pu va o? 1an luot 1a ky vong va
phuong sai Iy thuyét cia dai lugng ngau nhién X.

* Phuong sai mdu:

n-1
4.3. Uéc lwgng diém
+ Uéc luong diém cho ky vong EX 1a: X
+ Uéc luong diém khong chéch cho phuong sai DX la: §

. . m £y ~
+ Udc lugng diém cho x4c suat P(A) la: p*= " (m1a s0 1an x4y ra A, n 1a c& mau)

+ Uéc luong diém cho Median:
e Néu mau so liéu cho ¢ dang diém thi sap xép so liéu theo chiéu ting dan va
udc lugng diém cho median la:

= Néun lé: Med*:XLﬂ
2

. . 1
= Néun chian: Med*=_| X, +X,
2\ 2 2"
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e Néu mau so liéu cho & dang khoang: gia st s6 liéu thit n/2 naim & khoang
(X{" Xk+1) va trong khoang nay c6 my quan sat, udc lugng di€ém cho median
la™:

Xeg =X [N &S
Med* = x, + =KL 2k = "m,
my 2 =
4.4, Uéc lwgng khoang

Khoang (f1(Xy, Xa, ..., Xy); F2(Xy, Xo, ..., X,)) duoc goi la khoang udc luong cho
tham s0 a v&i do tin cdy 1 — a néu a phu thudc vao khoang trén vdi xac suat 1 — o
(trong d6 o la mirc y nghia, biéu thi kha nang xay ra sai SOt cua két luan khi udc
luong).

P(f,<a<f,)=1-a
+ Xac suat dé a nam ngoai khoang (fy, f,) bang o
+ Khoang (fy, f,) goi la khoang tin cay.

fz _fl

2

+ Gia tri goi 12 sai s6 (hay d6 chinh x4c) cua udc lugng.

a) Udc luong khodng cho ky vong, mirc y nghia c.
* Truong hop da biét phirong sai 1y thuyét (DX = o), X chudn hodc n > 30:

T G- A
EXE[X_U(Ejﬁ’ X+U(2j\/ﬁj
+ Trong d6: u(o/2) = ® (1 — a/2)

, a) o
+ Sai sO cua udc lugng: 8=U(—)—
e 2 )Jn

* Truong hop chuwea biét phwong sai Iy thuyét, X phdi c6 phdn bo chudn:

EX e X—tn{ﬁjL; >‘<+tn1(2)L
2)n-1 2)\Nn-1

S
n-1

, a
+ Sai s0 cua udc lugng: € = tnl[ij

* Triwong hop chuwa biét phirong sai Iy thuyét, chwa biét X chuan nhung n >30:

EX e y_u(ﬂj;; mu(ﬂj;
2 n-1 2 n-1

1 S
+ Sai s0 cua udc luong: € = U(—j
2)n-1

=]

! Cong thirc wéc lugng diém cho median thyc chit 1a cong thirc ndi suy tuyén tinh.
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b) Uéc heong khodng cho phwong sai ciia X ¢é phdn bé chudn, mikc ¥ nghia o

2 2
DX < . ns : . ns
Ana(@/2)  xpa(l—0/2)

Sai <6 ot ude | . 1 ns? N ns?
+ . = —
a1 so cua uoc lugng: 2 Xﬁ—l(a/z) Xifl(l_ a/2)

¢) Ubc lwong khodang cho ty 1é (hay xdc sudt) véi n 1om, p khéng qud gan 0 hodc 1;
muec y nghia o

m
biat: p*= o Khoang wéc lugng cho ty 1€ la:

pelpr S)FTEDD, prayf 2] )
2 n 2 n

, * 1_ *
+ Sai s6 ctia udc luong: €= u(%) w

4.5. S6 quan sat can thiét dé c6 sai so (hoiic d tin ciy) cho trudéc

Trong moi lién hé gitta sai s6, dJ tin cdy va c¢d mau; yéu cau tim mdt thong so
khi biét hai thong s6 con lai.

Vi dy: Tim n dé sai s6 wdc lugng khoang cho ky vong nho hon 0,2 (trudng hop X
¢ phan bd chuén, d3 biét phuong sai Iy thuyét), muic y nghia o

+ Sai s6 udc lugng khoang cho ky vong Ia:

=3

+ Sai s6 nho hon 0,2 nén:

o) © u(a/2) ’
U(Ejﬁ < 0,2 < n> (O—Gj

)
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B. BAI TAP
4.1. Bai tap trong gido trinh 2 (G,)
(Xdc sudt théng ké, Pao Hiru HO)

Bai 1/156: Piéu tra doanh sé hang thang ciia 100 hd kinh doanh mét nganh nao
do ta thu dwoc so liéu sau:

Doanh 0 X'\ 157 | 105 | 104 | 105 | 107 | 108 | 100 | 11 | 113 | 114
(triéu dong)
S6 ho 2 3 8 13 25 20 12 10 6 1

a) Chi ra Median miu.
b) Véi db tin cdy 95%, ¢6 thé no6i doanh sb trung binh/thang ciia ciac hd nam
trong khoang nao? Gia thiét X tuin theo luit chuan.

¢) Uéc lwong ty 1& % cac hd c6 doanh sd/thang > 11 triéu. Véi dd tin cay
99% ty 1€ nay thap nhat la bao nhiéu?
a) Chi ra Median mau:

C& mau chin (n = 100) va duoc cho duéi dang diém nén median mau la:

1
] = E(Xso +X51)

Ta thay, phan tir thir 50 va 51 ctia miu déu c6 gia tri bang 10,7. Do do:

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

Med* = %(xn +X,

—+1
2 2

b) Uébc luong khodng cho EX, mirc y nghia o = 0,05 va X tudn theo ludt chudn:

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

EX e i—tn_{ﬁjL; >‘<+tn_1(EjL
2)rn-1 2)Nn-1

T mau s6 lidu rat gon ta co:
1 1 (10,1.2+10,2.3+10,4.8+10,5.13+10,7.25+
Z =10,74

X=1Sym L
n 100\ +10,8.20+10,9.12+11.10+11,3.6+11,4.1

s? :EZXfmi -X’
n
1 10,1%2.2+10,2%.3+10,4%.8+10,5%13+10,7%.25+
1001 +10,8%220+10,9%12+112.10+11,3%6+11,4%1
=0,0678

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

J10,742
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= Udc luwong khoang cho ky vong:

0,2604 0,2604
EX €[10,74—14(0,025)~—"; 10,74+ 14(0,025)=
L 99( ) @ 99( ) @ j
0,2604 0,2604
EX €[10,74-1984.7="; 10,74+1,984.
( o9 V99 j

EX €(10,69; 10,79)

Vay v6i do tin cay 95%, c6 thé nodi doanh sd trung binh/thang cta cac hd nam
trong khoang (10,69; 10,79) tri¢u dong.

¢) Ubc lwong khodng cho ty 1é hg ¢6 doanh sé/thdng > 11 triéu, mirc ¥ nghia 0,01

N 10+6+1
Ty 1é miu: p*=————=0,17
y 1€ mau: P 100

= Khoang udc lugng cho ty 1€:

* *  x
pe|p*- U( j M p*+u(g) p*(1-p*)
2 n 2 N
pe| 017-u(0,008) P22 017+ u(0,008), [P
100 100
pe|017-258 017083 017 +2,58 0170%83}

p (0,073% 0,2669)

Vay v6i do tin cdy 99%, ty 16 ho co doanh sd/thang > 11 trigu dong nim trong
khoang (0,0731; 0,2669) va ty 1¢ nay thap nhat 12 7,31%.

Bai 2/157: Piéu tra 365 diém trong lia ciia mot huyén ta dwoe cac sb liéu sau:

Nang suat X 25 30 33 34 35 36 37 39 40
(ta/ha)
S0 diem 6 13 | 38 | 74 | 106 | 8 | 30 | 10 3
trong lia

a) Chi ra Median miu, gi4 tri trung binh miu?

b) Véi @) tin ciy 95% niing suit lia trung binh ciia huyén thip nhét va cao
nhat 1a bao nhiéu? (gia thiét nang suat lua la bién ngau nhién chuan).

¢) Ty 1¢ % s6 diém trong lia c6 ning suiat cao hon 35 ta/ha? Ty 1é nay thap
nhat 1a bao nhiéu véi d¢ tin cay 99%.
a) Chi ra Median mau 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 =X =

2
Gia tri trung binh mau:
1 1 [25.6+30.13+33.38+34.74+35.106+J

= (34,79

X==3"xm, =——
n 365\ +36.85+37.30+39.10+40.3

b) Néng sudt lia trung binh ciia huyén thip nhdt va cao nhdt véi dé tin cqy 95%:

_ Dang bai toan udc lugng khoang cho gia tri trung binh, truong hop biét phan b
chuan nhung chua biét phuong sai 1y thuyét. Khoang uwéc luong la:

EX e i—tn_l(gjL; )_(+tn_l(g)L
2)+n-1 2)rn-1

Tt mau s6 li€u rut gon ta co:

X =34,79 (theo céu a)

52 :EZXEmi -X’
n

" 365\ +362.85+ 37230+ 392.10 + 4023

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

= Udc lugng khoang cho ky vong:

1 (25°.6+30%13+33%.38+34%74+35%106+ )
—34,79° =4,6312

2,152 2,152
EX e|34,79-t.,(0,025)2=22; 34,79+t,,(0,025)5=2%
( 364( ) /364 364( ) /364j
2,152 2,152
EX e|34,79-1967.2222; 34,79+1,967.522%
( /364 «/364]

EX <(34,57; 35,01)

Vay véi df) tin cdy 95%, nang suat lua trung binh cua huyén thép nhét 1a 34,57
ta’ha va cao nhat la 35,01 ta/ha

c) Ty 1é % s6 diém trong lia c6 nang sudt cao hon 35 ta/ha? Ty Ié nay thap nhat la
bao nhiéu voi do tin cay 99%:
Dang bai toan uéc luong diém cho ty 18 va uéc luong khoang cho ty 16.
+ Ubc legng diém cho ty 1é % sé diém trong hia c¢é nang sudt cao hon 35 ta/ha:

_85+30+10+3 _128 _ 0,3507 = 35,07 (%)
365 5

*

+ Khodng wéc heong cho ty 1é s6 diém trong liia ¢6 ndng sudt cao hon 35 ta/ha:
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pe p*_u(ﬁj pr(A-pY). p*ﬂ{ j p*(1-p*)
2 n 2 n
p <| 03507 u(0,008), [ 22>237; 03507 + u(0,005), 222"
365 268
pe| 03507258, [2023T; 03507+ 2,58, P o0so’
365 365

p<(0,2863; 0,4151)

Vay v6i do tin cdy 99%, ty 1& trén thip nhat 1a 28,63%.
Bai 3/157: Cé mdt khu rirng c6 dién tich rat Ién. Cin cr vao két qua diéu tra
ngau nhién trén 31 6, moi 6 c6 dién tich trén 0,1 ha dwgc gia tri trung binh mau
(thé tich g6 trung binh trén mdi 6) va sai s tiéu chuén trén mdi 6 1a X =10,2 m?,
s = 1,45m°. Hiy wéc lwong s6 quan sat can thiét dé sai sé wéc lwrong khong vuot
qua 0,4m® véi dé tin ciy 95%?

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

Néu muon sai sé6 khong vwet qua 0,5 va sé quan sat khong viret qua c¢& miu
da dieu tra thi do tin cay cia wéc lwgng la bao nhiéu?

Hay chi ra wéc lwong khoing dé. Gia thiét X tuin theo luit chuan.

* Ubc lwong s6 quan sat can thiét dé sai so khong vueot qua 0, 4m®; dé tin cay 95%:

Sai s cta udc luong trong truong hop biét phan bd chuan, chua biét phuong sai
1y thuyét la:

a) s
SZt”{Ej n-1

Sai s6 khong vuot qué 0,4 nén:

tn_l(%j @\/ﬂ-lZMS

04
ozt

) (5] 1

Wiy dé sai s6 khong vuot qua 0,4m° thi s6 quan sat t6i thiéu bang 54 6.

* Néu muon sai sé khong vueot qud 0,5 thi can diéu tra bé sung hay khéong:

. 0,025
Sai s6 khong vuot quéa 0,5 hay: N = ( - 1(0 c )1 45) +1</n>36

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

! Giai bat phuong trinh bang cach thir cac gia tri n twong tng. C6 thé 1iy gn ding t5,(0,025) va tinh ra n = 56.
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* Tim do tin cdy ﬁéu sai s6 khong vuwot qud 0,5 va sé quan sat khéng vieot qud c&
mau (n = 31) da diéu tra:
Ta co:
a) S 0,5vn-1 0,5v/30
of9) RIS =

— <05t <t (0/2) <
2)Jn-1 s w(%/2) 1,45

&ty (0/2) <1,8887 <> /2 > 0,0344 <>/1—a < 0,9312

Vay, do tin cay < 93,12%
* Chi ra woc luong khodang cho gia tri trung binh, do tin cay 95%:

U6c lugng khoang cho gia tri trung binh, truong hop biét phan bd chuin nhung
chua biét phuong sai 1y thuyét:

EX e )_(—t“(g)L; RHM(E)L
2)\n-1 2)\n-1

S S S
;. X+1,(0,025
-1 + 30( ) n—lj

1,45 1,45}

EX e| X -1,,(0,025)

EXe|10,2-2,042.—; 10,2+2,042.—
V30 V30

EX €(9,66; 10,74)

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

Bai 4/157: Véi dd tin cidy 95% hay woc lwgng mire xing tiéu hao trung binh cho
mot loai 6t6 chay tir A den B, néu chay thir 30 lan trén doan dwdng nay nguoi ta
ghi nhan dwgc lwgng xang tiéu hao nhw sau:

L“"-”?”gt )X*'“lg 9,6-9,8] | (9,8-10] | (10-10,2] | (10,2-10,4] | (10,4 -10,6]

50 lan 3 5 10 8 4
twong uwng

Biét ring lwong xiing hao phi la dai lwgng ngiu nhién chuan.

~ Dang bai toan uéc lugng khoang cho gia tri trung binh, truong hop biét phan bd
chuan nhung chua biét phuong sai 1y thuyét.

Khoang udc luong:

EX e X—tnltg)L: Y+tn1(9) >
2)\Jn-1 2)\Jn-1

Tur mau so liéu 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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1 —2
s? == x‘m; — X
n

1 9,72.3+9,925+10,12.10+
301 +10,32.8+10,5%4

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

= Khoang udc luong:

j10,13332 =0,0542

0,2328 0,2328
EX €]10,1333-1,,(0,025 ; 10,1333+1,,(0,025)—
1013331, (002528 (002672 |
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 cay 95%, mirc xang tiéu hao trung binh ciia 6t6 khi chay tir A dén
B nam trong khoang (10,045; 10,222) lit.

Bai 5/158: Pé wéc lwong sb ca trong h(‘A)z ngwoi ta danh l}iit 2000 con danh déu 1,'("5i
tha xuong. Vai ngay sau, ta lai danh bat 400 con thi thay 80 con dwoc dianh dau.
Vi do tin cdy 95%, so ca trong ho cé bao nhiéu con?
Dang bai toan uéc lugng khoang cho ty 18 (hay xac suét).
80

Ty 1¢ miu: P*=—~=0,2
ylemau: PT=7500

= Khoang udc lugng cho ty 1& ca duge danh dau:

P*(1-p». . ( j/ *(1-p*)
pe(p u(zj - ; p*F+u > -
pe|0,2-u (0025)‘/0208, 0,2+u(0,025) 0.2.08
400 400
pe|0,2- 196‘/0208 0,2+ 196‘/020(())8}

p €(0,1608; 0,2392)

— Khoang udc luong cho téng s6 ca (N) trong ho:

2000 . 2000
0, 2392 0,1608

< Ne(8362; 12438)

Viy véi do tin cay 95%, tong sb ca trong hd ndm trong khoang (8362; 12438)
con.
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Bai 6/158: Mot xi nghiép dwa ra thi trwong mét san phim méi. Pé xem danh gia
cia nguoi tieu dung doi véi loai san pham moi nay nhu the nao, nguoi ta phat
cho moi ngu’0’1 mua hang dé mot phleu tham do va yéu ciu gui lai cho xi nghlep
cham nhat la sau 3 thang. Vi diéu kién thoi gian nén xi nghiép khong thé héi y
kién ciia tat ca khach hang trong ca nwdéc, cho nén hg chi giri phleu tham do cho
khach hang & Ha Nogi. Két qua sau 3 thang xi nghiép nhan dwgc 300 phiéu thim
do, trong do co 90 phieu t6 ra la thich loai san pham nay (ca vé chirc nang va gia
cd). Hay wéc lwgng ty 1€ thue khach hang thich loai san pham nay?

Vé6i d6 tin ciy 95% ty 1é d6 cao nhat 1a bao nhiéu?

‘Muf')n nhén duwgc wéc lwgng khoang cho ty 1€ thue véi do chinh xac 1a 0,03
thi can tham do thém bao nhiéu phiéu nira.

Vi maiu n =300, wdc lrgng khoing cé df chinh xac la 0,0436 thi dj tin cay
cia két luan vé wéc lwrgng khoang la bao nhiéu?

* Udc luong khodng cho 1y ¢ thuc khdch hang thich san pham méi dwa ra. Véi do
tin cay 95%, ty ¢ do cao nhat la bao nhiéu:
90

Ty 1é mau: p*= 300 0,3

= Khoang udc lugng:

pel pru S EEED prf2) Mj

pe O,3—u(0,025)\/W 03+ u(0,025), %307
300 200

pe|03- 196\/W 03+196 0307J

p (0,248%; 0,3519)

Vay véi do tin cdy 95%, ty 1€ thuc kl}éch hang thich san phém méi nim trong
khoang (0,2481; 0,3519) va ty I¢ nay cao nhat 1a 35,19%.

* Muén dg chinh xdc ciia wéce lwong la 0,03 thi can tham do thém bao nhiéu phiéu:

Do chinh xac cua ude lugng 1a 0,03 hay:

*(1__ n*
u(%j‘ P*A=P") 503 196,937 < 0,03
n n

S 1,96°.0,3.0,7
- 0,03

<n>897

Vay dé do chinh xéac 13 0,03 thi can tham do thém tdi thiéu 597 phiéu nira.
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* Tim d¢ tin cdy ciia woe lwong khodng biét do chinh xdc la 0,0436:

Ta co:

u E) /M —0,0436 < U(E 030.7 _ 0,0436
2 n 2 300

o u(%j:1,648<:>%:0,05<:>a:0,1<:> 1-0=09

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

Bai 7/158: Pé nghién ctru tudi the ciia mét loai bong dén, nguoi ta thip thir 100
bong va c6 so liéu sau:

Tubi tho X
(gi0)

So bong
tuwong wng
Tudi tho X

(gi0)

So6 bong

tuwong rng

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¥ thuit nguoi ta lai thip thir 100 bong. Két qua nhuw sau:

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

a) Hay chi ra wéc lwong diém va wéc lwong khoang (o = 0,05) cho tudi tho
trung binh (EX, EY) va binh phwong d¢ léch cia tuoi thg béong dén (DX, DY)
trwée va sau Khi cdi tién).

b) Véi dd tin ciy 95% cé thé néi viéc cai tién ky thuat di 1am ting tudi tho
trung binh cia bong den Ién it nhat bao nhiéu gio.

¢) Néu wéc lwong khoang cho EX c6 dd chinh xac 1a 6,05 thi dd tin cdy twong
ung la bao nhiéu.

d) Néu mudn wéc lwong khoang cho EX véi dd tin cdy 95%, dd chinh xac 1a
S thi can quan sat thém bao nhiéu bong dén nira.

Gia sit X va Y déu tuin theo ludt chuén.

a) Chi ra cdc wéc heong diém va wée lwong khodng cho EX, EY, DX, DY:
* Déi voi dai lwong ngdu nhién X (tudi tho bong den trude khi cdi tién):
+ Uéc lugng diém cho EX:
% - in.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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+ Uéc lugng diém cho DX (udc lwong chéch):

1 —2

2 2

sx=——§ Xim, — X
r]X

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

~-1111,4?
1

=|1402,04

+ Uébce luong khoang cho EX (truong hop biét phan bd chuan nhung chua biét
phuong sai ly thuyét):

EX e ;(_tnltg) ox . Y+tn1(9) Ox
2)\Jn-1 2)\Jn-1

EX €| 11114 t,(0,025) 14%29’04; 11114+ 1,,(0,025) 140294}

99
EX €|1111,4-1,984 14%29’04; 1111441984 14(;29,04}

EX €(11039; 11189)

+ U6c lugng khoang cho DX:
2 2

DX = ZnX SX ’ - nXSX j

Ana (0/2) o a(1-a/2)

100.1402,04  100.1402,04
DX e > X >

%90 (0,025) X490 (0,975)

100.1402,04 100.1402,04

DX e 00.1402,0 : 00.1402,0 J < DX e (1091,76; 1911,18)

128,42 73,36

* Doi voi dai lirong ngdu nhién Y (tudi tho béng dén sau khi cdi tién):
+ Udc luong diém cho EY:
o 1 1 (1050.10+1060.15+1070.20+
Y=—=3ym =
n 100{+1180.30+1190.15+1200.10

=1175,5

+ Uéc lugng diém cho DY (udc luong chéch):

2 1 2 2
SY :n—ZyJ—mj —Y
Y
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1 [10502.10 +1060%15+1070%.20 +

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

=1204,75

+ Udce lugng khoang cho EY (truong hop biét phan bd chuan nhung chua biét
phuong sai 1y thuyét):

EY e V—tn_{ﬂj > . V+tn_1(9j Sv
2)Jn-1 2)Jn-1

EY 1175,5—t99(o,025)/204’75; 1175,5+t4,(0,025) 204’75]
99

99
EY e 1175,5—1,9841/ 20:5’;5; 1175,5+1,984, / 20:575j

EY €(1172,6; 1178,4)

+ Uéc luong khoang cho DY
2 2
DY e 2n Y SY : - nYSY j
Ana(@/2) xna(1-0/2)

DY e

100.204,75 100.204,75j
71%(0,025) " %2 (0,975)

DY ¢ < |DY €(159,44; 2791)

100.204,75  100.204,75
12842 73,36

b) Viéc cdi tién kj thudt da lam tang tudi tho trung binh ciia béng dén 1én it nhat bao
nhiéu gio, voi do tin cdy 95%:
Dang bai u6c lugng khoang cho sy khac nhau giita hai gia tri trung binh®:

= Khodng udc luong:

_ 2 2 _ 2 2
Y—X—u(gj o, Sk . Y—X+u(g) S, Sx
2)\(n,-1 n -1 2)\n,-1 n -1

204,75 R 1402,04
99 '

204,75 N 1402,04
99

N (1175,5 ~1111,4 - u(0,025)\/

11755-1111,4 + u(0,025)\/

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

Vay véi do tin cdy 95%, vige cai tién k¥ thuat da lam tang tudi tho trung binh cua
bong den Ién it nhat 56,2 gio.

¢) Tim do¢ tin cqy cua woc luwong khoang cho EX néu dé chinh xdc la 6,05:

Do chinh xac cua udc lugng khoang cho gia tri trung binh, truong hop biét phan
bo chuan nhung chua biét phuong sai 1y thuyét:

€= tnl(%j rS]X_l

D06 chinh xac 1a 6,05 nén:

tn—l E SX = 6105 ~ tgg E M = 6,05 = tgg E - 1,6077
2)n-1 2 99 2

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

Vay dé tin cy 1 88,9%.

d) Cdn quan sat thém bao nhiéu béng deén nita néu muon wéc heong khodang cé do tin
cay la 95% va do chinh xac la 5:

Ta co:

o S 1402.04
t, 4| = |[=X= =5 t,,(0,025) "2 —5
[2) =5 1, (0025 12

(c6 thé 14y xap xi t, ,(a/2) = t,(0,025) vi n6 khong thay déi nhidu khi n > 100)

2
10843140204 o [1,984. 2402,04] B

n—

|

e |n=~222

Vay, can quan sat thém 122 bong dén nira.

4.2. Nhan xét bai tap chwong 4

Chuong 4 ndi riéng ciing nhu phan thdng ké noéi chung, chi can 4p dung cong
thirc va tinh toan can than. Cac cau héi cia chuong 4 thuong rd rang va co thé xac
dinh dugc ngay dang can ap dung. Nhitng dang can nhé cua chuong nay:

+ Uéc luong diém cho ky vong, phuong sai, ty 18: thuong chi dung két qua 1am
trung gian cho bai toan udc lugng khoang.

+ Uéc lugng khoang cho ky vong: chu y phan biét 3 truong hop
+ Udc lugng khoang cho phuong sai.
+ Uéc luong khoang cho ty 1€.

+ Tim thong s6 chua biét trong moi lién hé giita c& mau, sai s va do tin cy.
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CHUONG 5: BAI TOAN KIEM PINH GIA THIET'

A.LY THUYET

Kiém dinh gia thlet 12 bai toan chon 1 trong 2 quyét dinh khi thong tin khong day
du, dugc thu thap tur mau. Trén co so cua ly thuyét xac suat (cac dinh ly gio1 han) ta di
tim mot mién S sao cho: néu mau thudc S thi ta bac bo gia thiét H ban dau, nguoc lai
thi chap nhan H. Mién S dugc goi la mién bac bo (hay mién tiéu chuan). Goi o 1a mirc
y nghia ctia bai toan — thé hi¢n kha nang xay ra sai sot khi bac bo H.
5.1. Kiém dinh gia thiét cho gia tri trung binh
C6 3 bai toan:
B 7 Ko
Hip=p, | Kifpu>py, v6i mite ¥ nghia o
<K,

a) Truong hop da biét phwong sai Iy thuyét (DX = o), X chudn hodc n >30:

Ba mién bac bo twong tng:

‘X;%‘ Jn > u@?)

(¢

s, :{@mu@}

s, - {*_“f . _u(u)}
(¢)

b) Truong hop chira biét phirong sai Iy thuyét, X ¢é phdn bo chudn:

Ba mién béac bo twrong tng:

‘X;—HO‘ Jn-1>t_,(0/2)

S, = {%«/n “1> tnl(a)}

S, = {%\/n “1< —tnl(a)}

(v6i s 1a phuong sai mau)

! Chwong 5 rét quan trong va khong thé khong c6 trong cac dé thi cudi ky!
2 Mién bac bo xay ra trong mg vai bt dang thirc trong diu {...} xay ra.
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¢) Truong hop chua biét phirong sai 1y thuyét, chua biét X chuan nhung n > 30:

Ba mién bac bo twong tng:

\x

S, = ‘\/ ~1>u(@/2)

S, = {%\/n 1> u((x)}

S, = {%\/n 1< —u((x)}

5.2. Kiém dinh gia thiét cho phwong sai
C6 3 bai toan:
o’ # o
H:o’=0; | K:|o” >0 vGi mire y nghia o

2 _ 2
c° <o,

Tuong Gng v4i 3 mién bac bo:
s?

ns?
Sl { 2 2 Xn 1((1'/2)} {_2 < Xﬁ—l(l_a/z)}
Og Og
nS
S, = { Xn—l(a)}
Go
nS
S3 _{ Xn 1(1 (l)}
G0

5.3. Kiém dinh gia thiét cho ty 1¢ (hay x4c suat)

>

C6 3 bai toan:
P # Py
H:p=p, | K:|p>p, vGi mire y nghia a
P <P

Tuong Umg véi 3 mién bac bo:

p*_po‘ m X
S = ‘—\/ﬁZu((x/Z) voi P*=— la ty 1é mau
1 {\/po(lpo) n o
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s, {&I()}

5.4. So sanh hai gia tri trung binh
So sanh hai gid tri trung binh p; Va p, ciia hai dai luong ngau nhién X va Y
C0 3 bai toan:
[l O
Hip=p, | Kijw >p, v&i mie § nghia o
W <K,
a) Truong hop da biét hai phwong sai Iy thuyét (DX = o1, DY = &), X v Y chudn
hodc cd hai ¢6 ¢& mau >30:

Ba mién bac bo tuong tng:

X-v]
S, = ﬁzu(a/Z)

0 %

n, N, ]
S, = X;Zu(a) S, = &S—Um)
2 2 2 3 2 2

01+02 0714_02

nl n2 nl n2

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

‘o X-Y \/nlnz(n1+n2—2)
Jn,s? +n,s? n, +n,

Ba mién bac bo tuong tng:
S ={lt12t,., ,@2)]
S, ={t=t,,, . @)
S, ={t <t @)}
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¢) Truong hop chuwa biét hai phwong sai 1y thuyét, chwa biét X Va Y chudn nhung hai
co mau ny; N, = 30:
Ba mién béac bo twong tng:

XY
S, =5 > —>U (a/2)

5.5. So sdnh hai phwong sai
C6 3 bai toan:
2 2
o, # O,
.22 o2 2 e, o
H:o, =0, | Kijo; >0, vGi mirc v nghia o
2 2
o, <0,
Ta gdp lai thanh mot bai toan:
: 2 : o
H:o’=0, | Kic >0, v&i muc y nghia o
Lap ty s6:
a2
F=2

> néu §7 >8> hoic F=2% néué>§
SZ 1
= Mién bdc bo:

S={F2F ., (@] néud’>8
hodc S= { F>F . nl_1((1)} néu § > §’

5.6. So sanh hai ty 1¢ (hay hai x4c suat)
C6 3 bai toan:
P # P,
p.=p, | K:{p,>p, vGi mite y nghia o
P <P

Goi m; va m, lan luot 12 s6 1an xay ra bién c6 A tmg v6i mau X va mau Y.
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m, _m,
n, n

\/m1+m2 (1_ m1+m2]nl+n2
n,+n, n,+n, n,n,
Ba mién bac bo twrong tng:

S, ={|ul>u@2)}

S, {UZU(OL)}
ng{ug—u((x)}

u=

5.7. Tiéu chudn phit hop Khi binh phwong

“Tiéu chuan phu hop Khi binh phuong” dung dé kiém tra xem dai luong ngau
nhién X ¢6 phan bd F(x) nao d6 hay khong.

Bai toan:
H: X ¢6 phdn bé F(x) | K: X khéng c¢é phdn bo F(x) (mirc ¥ nghia o)
Chia mién gie} tr1 quan sat duogc tu mf?}u thanh k khoang, trong mdi khoang c6 m;
quan sat (m; > 5, néu khong thoa man thi tién hanh gop khoang)
* Triomg hop phdn bé F(x) da biét (dd cho san cdc xdc sudt pi, vng véi khodng thir i)
Mién béc bo cua bai todn 1a:

S= {lzk:m—iz—n > Yies (a)}

n5= P;

* Truong hop phdn bo F(x) chwa biét va phu thudc tham an:

Tinh céc xac suét p; théng qua cac tham an, trong d6 cac tham an dugc tinh xap

xi bang udc luong diém:
+ Néu kiém tra xem X c6 phan bd nhj thic B (k, p) hay khong thi wéc luong
R A \ * X
diém cho tham an p la: P™ = Yy

+ Néu kiém tra xem X c6 phan bd Poisson (A) thi uéc luong diém cho tham an A:

At=X
+ Néu kiém tra xem X c¢6 phan b chuan N (p, 6°) hay khéng thi wéc lwong diém
cho hai tham 4n p va o I&:;
p* =X
n .

o?*=8§’= — 5
n-1
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+ Néu kiém tra xem X c6 phan b mii v6i tham s6 A hay khong thi uéc lugng
diém cho tham an A la:
=2
X

+ Néu kiém tra xem X c6 phan bd déu trén doan [a, b] hay khong thi uéc lugng
diém cho hai tham an a vab la:

a*=X-§3
b* =X +§/3

Sau khi udc lugng xong cac tham an, tinh cac xac suat p; dua trén tham an.

X

= Mién bac bo cua bai toan la:

2
S= {%Zkl:ﬂ N>y ((1)} (v6i r 14 s6 luong tham an)
5.8. Kiém tra tinh ddc lap

Bai toan:

H: XvaYdoclap | K: Xva Y phu thugc (mtrc y nghia o)

Mau X ¢or khoang, mau Y ¢ s khoang. Goi nj; 1a $6 quan sat sao cho X thudc
khoang i va Y thudc khoang j

Tinh:

r S

n= ZZ Ny (tong tat ca cac gia tri cia mau hay c& mau)
i1

S
N, = Z Ny (téng cac gia tri theo hang thir i)
i1

r

n,; = Z n; (tdng cac gia tri theo cot thir j)
i1

r s n%
2=n — -1

e oj
— Mién béc bo:
S= { X2 2 X(zr—l).(s—l) (a)}

5.9. So sanh nhiéu ty 18

“So sanh nhiéu ty 1¢” 1a truong hop dac biét cua “kiém tra tinh doc 1ap” khi mot
trong hai khoang bang 2 (gid su r = 2).

Sap xép gia tri cia mau X thanh hai hang: bién c6 A xay ra va bién co A khong
xay ra. Gilr nguyén cac cdt ung vdi cac khoang gia tricua Y.
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Bai toan:
H:pi=p2=...=pn
K: cac ty I¢ khong nhu nhau
Mirc y nghia a

Tinh: X —n{zl:;n ! 1}

|o oJ

— Mién béc bo:

S={x’2%% @)}

B. BAI TAP
5.1. Bai tap trong giao trinh 2 (G,)
(Xdc sudt thong ké, Dao Hiru HO)

Bai 1/197: P& nghién ciru tudi tho ciia mdt loai béng dén, ngudi ta thip thir 100
bong va c6 so liéu sau:

Tudi the X
(gi0)

50 bong 2 3 8 13 25
twong wng
Tubi tho X

(gi0)

50 bong 20 12 10 6 1

tuong 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 k¥ thuat nguoi ta lai thip thir 100 béng. Két qua nhw sau:

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

Gia sit X va Y déu tuin theo luit chuin. Hay kiém dinh gia thiét EX = EY
v6i ddi thiét EX<EY, o = 0,05.

Hudng dan: Dang bai todn so sanh hai gia tri trung binh, truong hop bzet phan
bé chudan nhung chia biét phong sai 1y thuyét (c6 thé ding truong hop c& mau 1om).

Bai toan:
H:EX=EY | K:EX<EY muc y nghia o = 0,05

Mién bac bo:

X-Y Jnlnz(n1+n2—2)

S= { t< _tnl+n2—2 ((X)} voi: t= n,+n,

\/nlSl2 + nZSg

(trong d6 ny, Ny, S7, Sa 1an luot 13 ¢& miu va phuong sai mau cia X va Y)
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Ta co:
5o 1 S xm, - 1 (1020.2+1040.3+1060.8+1080.13+1100.25+
“n, <" 100(+1120.20+1140.12+1160.10+1180.6 +1200.1
=1111,4
, 1 (1020°.2+1040%3+1060%.8+1080%13+1100%.25+ ,
SE=— -1111,4
1001 +1120%20+1140%12 +1160%10+1180%6 +1200%1
= 1402,04
— 1 1 (1050.10+1060.15+1070.20 +
Y=">ym=—"" =11755
n, 1001 +1180.30+1190.15+1200.10

&2 1 (1050%.10+1060%.15+1070%20 +
?100| +1180%30+1190%.15+1200210

J—1175,52 = 204,75

1111,4-11755 \/100 100(100+100-2) _ .,

~/100.1402,04 +100.204,75 100+100
Tra bang cua phan bd Student ta duoc:
—tin, 2 () =—t,05 (0,05) =-1,653. Suy ra: t< Lo in, 2 (0]
Do d6, mién bac bé da xay ra. Ta bac bé H va chap nhan K.

Vay voi muc y nghia o = 0,05 ta tam thoi cho rang viéc cai tién k¥ thuat di nang

cao tuodi tho cia bong den.

Bai 2/197: Trong lwong cac bao gao 1a dai lwong ngiu nhién chuan N(50; 0,01).
Co6 nhiéu y kién khach hang phan anh la trong lwgng bi thieu. Mot nhom thanh

tra di cAn ngiu nhién 25 bao gao trong kho, két qua nhuw sau:

Trong luwong 48 -485 | 485-49 | 49-495 49,550 50 — 50,5
bao gao (kg)
S6 bao 2 5 10 6 2

Hiay xem y kién khach hang c6 ding khong bang cach kiém tra gia thiét p =

50 va doi thiét p < 50, o = 0,05.

Hudng dan: ‘Dang bai todn kiém dinh gia thiét cho gid tri trung binh, truong hop

biét phdn bo chudn nhung chwa biét phiong sai Iy thuyét.
Bai toan:
H:u=50 | K:u<50 v6i mie y nghia o = 0,05
Mién bac bo:

S= {% Jn-1< —tnl(a)}
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Ttr mau ngau nhién ta co:
X = 1inmi = 2%(48,25.2+ 48,75.5+49,25.10 +49,75.6 +50,25.2)
n

= i.1231,75 = 49,27
25

_ 2%(48,252.2+ 48,755+ 49,25%.10+ 49,7576+ 50,257.2) - 49,277

=0,2696

=4/0,2696 =0,5192

Suy ra:

P 49,27 — 50\/_——6888
0,5192

Tra bang ctia phan b Student ta duge: —t, (@) = —t,,(0,05) = -1,711

Do d6 mién bac bo di xay ra, ta bac bo H va chap nhan K. Vay véi mic y nghia
o = 0,05 ta tam thoi cho rang trong luong trung binh ciia cac bao gao di bi thiéu, y
kién cua khach hang la dung.

Bai 3/197: Trong diéu kién chiin nudi binh thwong, lweng sira trung binh ciia mot
con bo la 14kg/ngay. Nghi ngo dleu kién chian nuéi kém di lam cho luwgng sira
giam xudng, ngudi ta diéu tra ngiu nhién 25 con va tinh dwoc lwong sira trung
binh ciia mot con trong mot ngay 12 12,5 va @6 léch tiéu chuin s = 2,5. Véi mire y
nghia a = 0,05 hay két luan diéu nghi ngo néi trén. Gia thiét lwong sira bo 1a mét
dai lwong ngiu nhién chuén.

Hudng dan: Dang bai toan kiém dinh gia thiét cho gid tri trung binh, truong hop
biét phdan bé chudn nhung chiea biét phwong sai Iy thuyét.

Bai toan:
H:n=14 | K:pn<14 v6i mirc y nghia o = 0,05
Mién béc bo:
_ {X—“/_ e _tnl@}
S
Tinh:

DaS LY Py :%\/2_ — 20939
S

Tra bang ctia phan b Student ta duge: —t, (@) = —t,,(0,05) = -1,711
Do d6 mién bac bo di xdy ra, ta bac bo H va chdp nhan K. VAy v6i mirc ¥ nghia

o = 0,05 ta tam thoi cho rang luong sita da giam xudng — diéu nghi ngd trén 1a dung.
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Bai 4/197: Mt may san xuat tw dong véi ty 1& chinh pham 98%. Sau mét thoi
gian hoat dong, ngudi ta nghi ngo ty 1€ trén da bi gidm. Kiém tra ngau nhién 500
san phim thay c6 28 phé phim. Véi a = 0,05 hiy kiém tra xem chit lwong 1am
viéc cia may c6 con dwgc nhu truwéec hay khong?

Hudng dan: Dang bai toan kiém dinh gia thiét cho ty Ié.

Bai toan:

H:p=098 | K:p<0,98 v6i mie y nghia o = 0,05

Ty 1 chinh phdm ctia miu:
~ 500-28

500

Mién bac bo:

5= P" P o }
{\/po(l_po) " U(a)

*

=0,944

Tinh:

P*—P,
\/po (1_ po)

Tra bang ctia phan bd chuan tic ta duoc: — U (o) = —u (0,05) = —1,645

Jn_0944-098 mon oo
,/0,98.0,02

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 ty 1¢ chinh pham da giam xuéng — diéu nghi ngd 1a dung.

Bai 5/198: P¢é so sanh trong lwgng trung binh ciia tré so sinh & thanh thi va néng
thon, nguwoi ta can thir trong lwgng cia 10 000 chau va thu duwgc ket qua sau day:

Vi S6 chau dwoc Trong lwgng Do léch tiéu
ung A R i %
can trung binh chuan mau
No6ng thén 8000 3 kg 0,3 kg
Thanh thi 2000 3,2 kg 0,2 kg

Vé6i mire ¥ nghia o = 0,05 c6 thé coi trong lrong trung binh ciia tré so sinh &
thanh thi cao hon ¢ nong thon hay khong? (gia thiét trong lwgng tré so sinh la dai
lwgng ngau nhién chuan)

Hudng dan: Dang badi todn so sanh hai gid tri trung binh, truong hop chuwa biét
hai phwong sai ly thuyét, biet phan bo chuan.

Goi p; VA p, 1an luot 13 trong luong trung binh cia tré so sinh & nong thon va
thanh thi, tng véi dai lvong ngau nhién X va Y. Bai toan:

Hip =pn, | Kig <p, v6i mte y nghia o = 0,05
Mién béc bo:

S= { t< _tn1+n2—2 (0*)}
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Trong do:

t: X-Y \/nlnz(nl+n2—2)

NS> +n,s n, +n,

Tinh:

. 3-32 \/8000.2000(8000+ 2000-2) _ 4 g
/8000.0,3% +2000.0,22 8000+ 2000 !

Tra bang cua phan bd Student ta duwgc: — b i, 2 (0) = —tge5 (0,05) = —1,645

Do d6 mién bac bo d3 xay ra, ta bac bo H va chap nhan K. Vay, véi mirc ¥ nghia
o = 0,05 ta tam thoi cho rang trong lugng tré so sinh ¢ thanh thi cao hon & nong thon.

Bai 6/198: Thong ké s tai nan lao dong tai hai xi nghiép c6 cac so liéu sau:

Xi nghiép S6 cong nhan S6 tai nan lao dong
I 200 20
I 800 120

Véi mire y nghia o = 0,05 hay két ludn xem chat hrong cong tic bio vé an
toan lao dong tai hai xi nghi€p trén c6 khac nhau khong?

Hudng dan: Dang bai todn so sanh hai ty 1é. Xi nghiép nao c6 ty 1é tai nan it hon
thi chat lwong cong tac bao vé an toan lao dong tot hon.
Bai toan:
H:ip,=p,| K:ip, #p,
Mién béc bo:

S={|u|>u(@?)}
Trong do:

v6i mue ¥y nghia a = 0,05

m,_m,
U= n, n

m, +m, 1— m,+m, |n,+n,
n,+n, n,+n, n,n,

(v6i my va m, 1an lugt 1 s6 tai nan & xi nghiép I va xi nghiép II)

20 120
200 800
inh: U = — 1823
Tinh: 140 (1_ 140 | 1000
1000”1000 200.800

Tra bang cua phan bd chuén tic ta duoc: U (a/2) = u(0,025) =1,96
Do d6, mién bac bo khong xay ra. Ta chip nhan H va bac bo K.
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Vay, véi mic y nghia o = 0,05 ta tam thoi cho rang cong tic bao vé an toan tai
hai xi nghiép la nhu nhau.

Bai 7/198: Trong cung mdt gidng lta trén hai thira ruéng nhw nhau va bén hai
loai phan khac nhau. Pén ngay thu hoach ta co két qua nhw sau: thua thw nhét

lay miu 1000 bong lia thay s6 hat trung binh mi bong X =70 hat va sy = 10;
thira thir hai 1y miu 500 bong thay so hat trung binh trén mdi bong Y = 72 hat
va sy = 20.

Héi sw khac nhau giira X vayY la ngiu nhién hay ban chit (a. = 0,05)?

Hudng dan: Dang bdi todn so sanh hai gid tri trung binh, truong hop chua biét
phdn bé chudn, chwa biét phwong sai 1y thuyét nhwng cé mau 1én. Néu phep kiém dinh
cho két lugn w = o, thi sw khdc nhau trén la ngdu nhién, ngwoc lai néu phép kiém
dinh cho két ludn Ly # L thi sy khac nhau la do ban chat.

Bai toan:

Hiw=p, | Kig, #p, véi mire v nghia o = 0,05

Mién béc bo:
X-v]
S= : > U (a/2)
\/ Sk N Sy
n,-1 n,-1
Ta co:
X~V 70-72)

- = 2,106
%, S \/102 , 20
n,-1 n,-1 V999 499

Tra bang cua phan bd chuan tic ta dugc: U (a/2) = u(0,025) =1,96

Do d6 mién bac bo di xdy ra, ta bac bo H va chap nhan K. Vay v6i muc ¥ nghia
o = 0,05 ta tam thoi cho rang sy khac nhau giita X va Y 1a do ban chét.

Bai 8/199: Piéu tra doanh sé hang thang ciia 100 hd kinh doanh mét nganh nao
do ta thu dwoec so liéu sau:

Doanh s0 X | 1 | 155 | 104 | 105 | 107 | 108 | 109 | 11 | 113 | 114
(triéu dong)
S6 ho 2 3 8 13 | 25 | 20 | 12 | 10 6 1

Hay kiém tra gia thiét cho rang s6 liéu da cho phit hop véi phian bd chuan?
(mirc y nghia a = 0,05)
Hudng dan: Dang bai “tiéu chudan phii hop Khi binh phwong” vi kiém tra xem

mau sé liéu da cho cé phdn bo F(x) nao do hay khong. Trong truong hop nay, F(x)
chua biét va phu thudc tham dn, cdc tham an dwoc tinh bang wéc lrong diém.
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Bai toan:

|

Tur mau so liéu ta tinh duoc:

1

100

H: X c6 phan bb chuan

Mtic y nghia o = 0,05

X =

- L
100

=0,0678

n & :100

n-1

K: X khong c6 phan bb chuan

10,1.2+10,2.3+10,4.8+10,5.13+10,7.25+
+10,8.20+10,9.12+11.10+11,3.6+11,4.1

10,1.2+10,2%.3+10,42.8+10,5%13+10,7%.25+
+10,8%220+10,9%.12+11%210+11,3%.6+11,4%1

5 0,0678 = 0,0685

Cdp nhdt 07/12/2015

j =10,74

J10,742

Do d6, uéc luong diém cho cac tham an ctia phan bd chuan N(p, o9):

TE

§2

s 1

w*=10,74
62* =0,0685 = o* = 0,2617

Tir mau s liéu trén, ta tién hanh gop khoang dé thoa man diéu kién m; > 5 Vi. S6

khoang sau khi gop la k =8.

Doanh b x | < | 103 | 1045 [ 106 [ 1075 [ 1085 [ 1055 [
(tritudong) | 103 | 4445 | 106 | 10,75 | 10,85 | 10,95 | 11,15 | 1110
S6 ho 5 8 13 25 20 12 10 7

Tinh c4c xac suat p; ciia phan bo chuan:

10,3-10,74
0,2617

o

10,45-10,74

p, =@

10,6 -10,74

0,2617

0,2617
p; =@ j

10,75-10,74

)
P 0,2617

10,85-10,74

)
Ps 0,2617

Jo

10,45-10,74

10,3-10,74
0,2617

of
o

0,2617
10,6 -10,74

0,2617
10,75-10,74

o

0,2617

] = ®(-1,6813) = 0,0464

=0,1339-0,0464 = 0,0875
=0,2963-0,1339 = 0,1624
=0,5152-0,2963 =0,2189

] =0,6629-0,5152 = 01477
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10,95-10,74 10,85-10,74
6 — \ -
0,2617 0,2617

11,15-10,74 10,95 10,74
= ® ~®
0,2617 0,2617

P = P(+0)- D 1115710741 _ 1-0,9414 = 0,0586
0,2617

= Mién bac bo cua bai toan:

1 k m2
i 2 g A A
= {_Z_ —N 2% (0‘)} (v6ir=21as6 lugng tham an)

Tinh:
52 82 132 252
+ + + +
1 & mf_n_ 1 | 0,0464 0,0875 01624 0,2189 100
n<' p, 100 N 202 122 102 72

+ + +
01477 0126 01525 0,0586
Tra bang cua phan b Khi binh phuong ta duoc:
Tier1 @) = X5 o4 (0,05) = x5 (0,05) =11,07

j =0,7889-0,6629 = 0,126

] =0,9414-0,7889 = 0,1525

5,09

Do d6 mién bac boé di khong xay ra, ta chdp nhan H va bac bo K. Vay, véi muc y

nghia o = 0,05 ta tam thoi cho rang s lidu trén phit hop voi phan bd chuan.

Bai 9/199: Piéu tra 365 diém trong lia ciia mét huyén ta dwoe cac so liéu sau:

NangsuatX | g 30 33 34 35 36 37 39 40
(ta/ha)
86 diem 6 13 | 38 74 | 106 | 85 30 10 3
trong lua

Hiy kiém tra gia thiét cho rang s6 liéu di cho dwoc rut ra tir dai lwong ngiu

nhién chuin (o = 0,05)

Hudng dan: Dang bai “tiéu chudan phit hop Khi binh phiong” vi kiém tra xem

madu sé liéu da cho cé phdn bo F(x) nao do hay khong. Trong truong hop nay,
chua biét va phu thudc tham dn, cdc tham an dwoc tinh bang C&c wéc leong
(twong ty bai 8/199)

Bai toan:
H: X c6 phan b6 chuan
K: X khong c6 phan b chuan
Mtrc y nghia o = 0,05

Tu mau so lidu ta tinh dugc:
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S 1
Z Y365
= _——
365
e n &2 365
n-1 364

|

1 (252. 6+30°.13+33%.38+ 3474 +35%106 +
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25.6+30.13+33.38+34.74+35.106 +

+36.85+37.30+39.10+40.3

4,6312 = 4,6439

+36%85+37%.30+39%.10+ 4023

Do d6, udc lugng diém cho cac tham 4n cta phan bd chuin N(u, 6°):

=

* — X

2

W+ = 34,79

A2<:> 2% _ %k
-8 {c =4,6439 = o* = 2,155

j =34,79

J— 34,79° = 4,6312

Tir mau s liéu trén, ta tién hanh gop khoang dé thoa méan diéu kién m; > 5 Vi. S6
khoang sau khi gop la k =8.

Nang suit X 275- | 315— | 335— | 345— | 355— | 355—
(ta/ha) <275 ‘315 | 335 | 345 | 355 | 365 | 38 | 38
56 diem 6 13 38 74 106 85 30 13
trong lUa

Tinh cac x4c suat p; cua phan bo chuan:

j = 0,0634 —0,0004 = 0,063

p, = 2723479 | _ 4(_3,383) = 0,0004
2,155
o, _of 3L5-=3479)_ (275-3479
2155 2,155
o, _ o 385-3479)_(315-3470
2,155 2,155
o, _of 3453479 _ (335-3479
2,155 2,155
o _ o 35-3479) (3453479
2,155 2,155
o, _ o 353479 _ (3553479
2,155 2,155
o _of 38-3479)_(365-3479
2,155 2,155
38-34,79
= (4 o0)—pf 301
Py = b(+0) ( 2155
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j =1-0,9318 = 0,0682

=0,2747-0,0634 =0,2113
=0,4465-0,2747 =0,1718
=0,6291-0,4465=0,1826
=0,7863-0,6291=0,1572

j =0,9318-0,7863 = 0,1455
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= Mién bac bo cua bai toan:

1E&m? , 7
S= {—Z—' —N2% (a)} (véir =2 1a s lugng tham 4n)

N P;
Tinh:
62 132 382 742
1&E m? 1 00004+0063+02113+01718+
A o 2 Y ’ ’ ’ —365=313,2
n<z p; 365 N 106° 852 302 132

+ + +
01826 01572 01455 0,0682
Tra bang cua phan bd Khi binh phwong ta duoc:
Tier1 @) = X5 o4 (0,05) = x5 (0,05) =11,07

Do d6 mién bac bo da xdy ra, ta bac bo H va chap nhan K. Vay, v6i mirc ¥ nghia

o = 0,05 ta tam thoi cho réng s6 liéu di cho khong duoc rat ra tir dai luong ngau nhién
chuan.

Bai 10/199: S6 con ciia 2000 phu nir thit @6 dwdi 25 tudi dwoc cho & bang sau:

S6 con X 0 1 2 3 4
S6 phu nir 1090 650 220 30 10

Véi mirc y nghia o = 0,05 c6 thé xem X tuin theo luit Poisson hay khong?

Huéng dan: Dang bai “tiéu chudn phit hop Khi binh phwong” vi kiém tra xem

mau sé liéu da cho c6 tuan theo phdn bé F(x) nao do hay khong. Trong truong hop
nay, phan bé Poisson phu thudc tham dn A va A dwoc tinh xdp xi bang wéc lwong

Bai toan:
H: X c6 phan bd Poisson
K: X khong c6 phan bd Poisson
Muc y nghia o = 0,05

Tu mau so lidu ta tinh duoc:

X==>"xm; = i(o.logo +1.650+2.220+3.30+4.10) = 0,61

n 2000
Do d0, uéc luong diém cho tham an A cua phan bd Poisson Ia:;

At=X =061

[EEN

Tinh cac xac suat p; tir tham an vira tim dugc:

o1 0,61°
0!

P(X=0)=¢e =0,5434
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1

P(X =1)=e % 061 61 =0,3314
2

PX=2)=¢"" 0 gl =0,1011
3

P(X =3)=e* 061 61 =0,0206

P(X > 4) =1—P(X < 4) = 0,0035

—> Mién bac bo cua bai toan:

— {%Zl:ﬂ N>y (0‘)}

(v6ik =5 1a s6 khoang va r =1 1a s6 lugng tham an)

Tinh:
10907 6502 2202
1 m 1 05434+03314+01011+
=N i == |7 ' ’ —-2000=16,154
n< p, 2000 302 10°

+ +
0,0206 0,0035
Tra bang ctia phan b6 Khi binh phuong ta duoc:
02 a (@) =x2,,(0,05) =x2(005) =781

Do d6 mién bac bo khong xay ra, ta chap nhan H va bac bo K. Vay, véi mic ¥
nghia a = 0,05 ta tam thoi cho rang X tuan theo luat Poisson.

Bai 11/199": Cuing mét loai hat gidng dem xir 1y theo hai phwong 4n khac nhau.
Keét qua quan sat chiéu cao cay con ciia moi phwong an dwoc cho dwéi day:

Phuong | 39.2 29 285 335 417 372
an | 373 277 23.4 33.4 292 35 6
208 33.8 28.6 234 227 30,9

Pg;"‘f'l‘g 31 274 195 206 232 187
207 176 294 277 255 145

Hiy dung tiéu chuin phi tham s6 dé kiém tra xem hai phwong an xir Iy cé
anh hwéng den sinh trwéng chieu cao cay con hay khong (a = 0,05)

Huodng dan: Dang bai so sanh hai gia tri trung binh, truong hop phi tham so
(khéng biét phin bo chudn, khong biét phwong sai Iy thuyét, ¢& mau nhé). Vi hai mau
doc lap (khong duoc cho theo tung cdp) nén dp dung tiéu chudn Mann — Whitney dé
xét tinh thudn nhat ciia mau (EX = EY hay khéng).

! Bai 11, bai 12 va bai 20 thugc dang so sanh hai gid tri trung binh, truong hop phi tham s0. Sinh vién ngoai khoa
Toéan khong can 6n tap dang bai nay.
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Goi X 1a chiéu cao cdy con & phuong an I, Y 1a chiéu cao cdy con & phuong an II

Bai toan:

H: Phuong an xt Iy khong anh hudng dén chiéu cao cdy con (EX = EY)

K: Phuong an xir Iy ¢6 anh hudng dén chiéu cao cay con (EX = EY)

Murc y nghia o = 0,05

- Gop cac phan tr ciia ca hai mau thanh mot va tinh hang (rank) cua ting phan tur
m; trong mau gom (n; + Np) phan tir. Mau khi gop thanh mot va sip xép theo chiéu
ting dan nhu sau:

Phantem; | 14,5 | 17,6 | 18,7 | 19,5 | 20,7 | 20,8 | 22,7 | 23,2 | 23,4 | 234
STT 1 2 3 4 5} 6 7 8 9 10

Phanterm; | 255 | 27,4 | 27,7 | 27,7 | 285 | 28,6 29 29,2 | 294 | 29,6
STT 11 12 13 14 15 16 17 18 19 20

Phan trm; | 30,9 31 334 | 335 | 338 | 356 | 37,2 | 37,3 | 39,2 | 41,7
STT 21 22 23 24 25 26 27 28 29 30

- Tinh hang cua ting phan tu:

Phanterm; | 14,5 | 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 torm; | 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

Phéan tr m; | 30,9 31 334 | 335 | 338 | 356 | 37,2 | 37,3 | 39,2 | 41,7
Rank 21 22 23 24 25 26 27 28 29 30

+ Tong hang ctia cac phan tir trong mau X:
R, =rank(23,4) + rank(27,7) + rank(28,5) + rank(29) + rank(29,2)

— Mién béac bo: S

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:
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Ta co:
JU-EU| [34-108|
Jbu 558

Tra bang cua phan bd chuén tic ta duoc: u(a/2) = u(0,025) = 1,96

=3133

Do d6 mién bac bo di xay ra, ta bac bo H va chap nhan K. Vay véi mic y nghia
o = 0,05 ta tam thoi cho rang phuong an xur ly da anh huong dén chiéu cao cay con.

Bai 12/199: Gia sir ta mudn xac dinh xem hiéu qua ciia ché d6 in kiéng ddi viéc
viéc giam trong lwong nhw thé nao. 20 nguoi qua béo da thwe hién ché do dn
kiéng, trong luwgng cia tirng ngudi trwde khi an kiéng (X kg) va sau khi an kiéng
(Y kg) dugc cho nhu 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

Dung tiéu chuin phi tham s6 kiém tra xem ché d in kiéng c6 tac dung lam
giam trong lwgng hay khong? (a = 0,05)

<X [ =<|X

Hudng dan: Dang bai so sanh hai gia tri trung binh, truong hop phi tham so
(khéng biét phin bo chudn, khong biét phwong sai 1y thuyét, ¢& mau nhé). Vi hai mau
la phu thudc (dwoc cho theo tirmg cdp) nén dp dung tiéu chudan Wilcoxon dé xét xem
EX ¢6 bang EY hay khéng. Sinh vién ngoai khoa Todn thi khéng can én tip dang badi
nay!

Bai toan:
H: Ché d6 an kiéng khong anh huéng dén trong lugng (EX = EY)
K: Ché d6 an kiéng c6 anh huong dén trong luong (EX # EY)
Mirc y nghia o = 0,05

+ Tinh d; = (x;— ;) va léy cac giatridj# 0 sép 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 ) 5 6 6 6 7 9 10
STT 10 11 12 13 14 15 16 17 18

Goinlasddj=0.Suyra:n=18
+ Tinh hang cua |dj|:

Gawild| | L | 2 [ 4[5 [6 7] 9]10
Rank | 25| 5 | 7 |105]| 14 | 16 | 17 | 18

+Tinh T, ET, DT:
T= 2Rank(| d [)=325+5+3.7+2.10,5+3.14+16+17 +18 =147,5

d;>0
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_n(n+1) 18.19
4

_n(n+1)(2n+1) 18.19.37
24

ET =855

DT =527,25

= Mién bac bo:

S= |T_ET|>u( /2)
RN

Ta co:
T—ET| [1475-855 ”7
JDT 52725

Tra bang cua phan bd chuan tac ta duoc: u(a/2) = u(0,025) = 1,96

Do d6 mién bac bo di xdy ra, ta bac bo H va chip nhan K. Vay v6i mirc y nghia
o = 0,05 ta tam thoi cho rang ché dg an kiéng da anh hudng dén trong luong. Ma dya

vao mau ta thady X <Y nén cd thé cho rang ché d6 an kiéng c6 tac dung lam giam

trong lugng.

Bai 13/200: Duing ba phwong an xir Iy hat giong, két qua cho nhu sau:

Két qua Phuong an I | Phwong an II | Phwong an III
S6 hat moc 360 603 490
S6 hat khéng moc 40 97 180

a) Cac phwong 4n xir Iy ¢é tiac dung nhw nhau ddi véi ty 16 niy mam hay

khong? (mirc y nghia o = 0,05)
b) Tim phwong an xir ly tot nhat (o = 0,05)

Huéng dan: Cau a thuéc dang bai so sanh nhiéu ty 16, néu ty 1é ndy mam bang
nhau thi cac phuwong dan xu ly giong co tic dung nhu nhau. Cau b thudc dang bai so

sanh hai 1y 1é (chon ra 2 ty 1é cao nhat va so sanh chiing véi nhau trudc).
a) Cdc phirong dn xir Iy ¢6 tdc dung nhw nhau doi véi ty 1é nay mam hay khéng:
Bai toan:
H: Cac ty 1¢ nay mam 1a nhu nhau.
K: Céc ty 1 ndy mam khong nhu nhau.
Murc y nghia 0,05
Mién béc bo:
S= {xz >y, (OL)} (v6i s 13 sb phuong an xir 1y hat gidng, s = 3)
2. 3 n?
Tinh: x° = n(ZZ—“—l}

i 1 NN

e oj
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360" 603" 490"
12 —1770| 400.1453 1 7001453 670.1453 ' | _ 4, aq
402 972 1802

+ + + —
400.317 700.317 670.317
Tra bang ctia phan bb Khi binh phuong ta dugc:
%e1 (@) =13 (0,05) =599

Do d6 mién bac bo di xay ra, ta bac bo H va chip nhan K. Vay véi muc ¥ nghia
a = 0,05 ta tam thoi cho rang cac phuong an xur 1y khac nhau thi c6 tic dung khac
nhau doi véi ty 1€ ndy mam.

b) Chon phwong dn xir Iy tot nhat:

Céc ty 1é mau cta 3 phuong 4n la:

. 360
=" -09
Py 400
. 603
- -0,8614
P 700
. 490
-2~ _0,7313
P 670

Ta thay: pz > p; > p; . Trudce hét, so sanh ty 1¢ ndy mam cta phwong an I va II

Bai toan:
H:p,=p, | Kip,>p, (muc y nghia o = 0,05)
Mién bac bo:
S={u>u()}
Trong do:
m, _m, 360 _ 603
U= n, N _ 400 700
\/m1+m2 (1_ ml+m2Jnl+n2 \/360+603(1_360+603j 1100
n,+n, n,+n, ) nn, 1100 1100 /400.700
=1,864

Tra bang ta duge: u(o) = u(0,05) = 1,645. Do d6 mién bac bo da xdy ra, ta bac bo
H va chip nhan K. Viy, voi muc y nghia o = 0,05 ta tam thoi cho rang phuong an |
cho ty 1€ ndy mam tot hon. Két hgp véi ty 1€ mau, suy ra phuong an I 1a tot nhat.

Bai 14/200: Nghién ciru sw anh huwéng ciia hoan canh gia dinh ddi véi tinh hinh
pham tgi ciia tré em & tuoi vi thanh nién qua 148 em nhé nguwoi ta thu dwgce ket
qua sau:
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Hoan cinh gia dinh | B§ hojcme | « « Con ca bd
~ v % | Bomely hon
Tinh trang pham toi da chet me
Khong pham toi 20 25 13
Pham t¢i 29 43 18

Véi mire y nghia o = 0,05 c6 thé két luan 1a hoan canh gia dinh caa tré em
doc l1ap voi pham toi hay khong?

Hudng dan: Ap dung dang bai todn {ciém tra tinh déc ldp (hodc so sanh nhiéu ty
l¢, vi s0 khodng cua tinh trang pham toi bang 2)

Bai toan:
H: Pham tg1 doc 1ap v6i hoan canh gia dinh
K: Pham t01 phy thudc vao hoan canh gia dinh
Murc y nghia 0,05

Mién béc bo:

S= { X2 2 st—l (OL)}

(véi s 1a cac dang hoan canh gia dinh, s = 3)

2 2 2 2 2 2
g 200 25 18 290 4 18 ) oo,
4958 68.58 3158 49.90 68.90 31.90
Tra bang cua phan bd Khi binh phuong ta duoc:
tea (@ =x3(0,05) =599

Do d6 mién bac bé khong xay ra, ta chdp nhan H va bac bo K. Vay véi mic y
nghia o = 0,05 ta tam thoi cho rang ty 16 pham toi doc 14p voi hoan canh gia dinh.

Bai 15/201: Theo déi sw phu thudc giira mau mit va mau téc & 124 phu nir & mot
nuéc chau Au ta ¢ két qua sau:

Mau téc Vang A Vang
Mau mit nau Nau DBen hoe
Xanh 25 9 3 7
Xam 13 17 10 7
Nau muc 7 13 8 5

Véi a = 0,05 hay kiém tra gia thiet cho ring mau cia téc va mau cia mat
doc 1ap véi nhau.

Huéng ddn: Dang bai todn kiém tra tinh déc ldp véi sé khodng mau mdt (r = 3)
va so khoang mau toc (s = 4).
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Bai toan:

H: Mau toc va mau mét doc 1ap véi nhau

K: Mau toc va mau mat phu thudc v6i nhau

Murc ¥ nghia 0,05
Mién béc bo:

S= { XZ 2 X(zr—l)(s—l) (a)}

(v6ir =3 1a s6 khoang mau mit va s = 4 13 s6 khoang mau toc)
Tinh:
r s n?
e 33
i=l j=1 nionoj
25° 92 3 771 7
- + + + + +
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 dugc:

X(Zr—l)(s—l) ((X) = Xé (0’05) = 12159

=124 =15,07

Do d6 mién bac bo di xdy ra, ta bac bo H va chap nhan K. Vay v4i mic y nghia
o = 0,05 ta tam thoi cho rang mau téc va mau mat phu thudc véi nhau.

Bai 16/201: Pé xac dinh thoi vu phun thudc diét sdu cé loi nhat, to bao vé cay
trong da theo doi cac Iira sau trong tirng thoi ky va dém so siu non méi né bat
dugc. Két qua ghi ¢ bang sau:

Thaoi ky theo doi Thangl | Thang2 | Thang3 | Thang4 | Thang5
S6 sau non méi né bat dwoge 62 28 70 75 15
Tong s6 sau bt dwoc 488 392 280 515 185

a) Ty I¢€ 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 méi né cao nhat. Uéc lwgng ty 1é nay. Dé
wéc lwgng co sai so khong vurgt qua 0,02 can bat bao nhiéu sau? (o = 0,05)

Huong dan: Céu a thudc dang bai so sanh nhiéu ty lé. Cau b, truoc hét so sanh
hai thoi ky co ty Ié mau lon nhat; néu két qua chon thoi ky co ty lé mau nho hon thi lai
tiep tuc lam bai toan so sanh hai ty 1¢é khac.

a) Ty lé sau non moi no trong cdc thoi ky quan sat khac nhau co y nghia hay khong:

Bai toan: H: Ty I¢ sau non trong céc thoi ky la nhu nhau.

K: Ty I¢ sdu non trong cac thoi ky khong nhu nhau.

Mtrc y nghia 0,05
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Mién bac bé:
s={x?=%% )} (v6i s =5 1 s luong thoi k)
5 2 5 n2
Tinh: x*=n[ D> ——-1
i1 1 NN,
622 28?2 702 752
+ + + +
550.250 420.250 350.250 590.250
2 2 2 2
y? =2110 + 15 + 488 + 392 + 280 +|=237,28
200.250 550.1860 420.1860 350.1860
5152 185°
+ + -
590.1860 200.1860

Tra bang cua phan b Khi binh phuong ta duoc:
%21 (@) =5 (0,05) =9,49

Do d6 mién bac bo di xdy ra, ta bac bo H va chap nhan K. Vay v4i mic y nghia

o = 0,05 ta tam thoi cho rang ty 1é sdu non trong cac thoi ky 1a khac nhau, su khac
nhau nay la c6 y nghia.

b) Xdc dinh thoi ky c6 1y 1é sdu méi no cao nhat. Udc lwong 1y 1é nay. Pé wéce lwong
co sai so khong vieot qua 0,02 can bat bao nhiéu sau? (o = 0,05):

Ty 1¢ mau vé sdu mdi no trong moi thoi ky 1a:

. 62 . 75
- £ _0,1127 -~ -0,1271
Py 550 P 590
. 28 . 15
-2 —-0,0667 -~ 0,075
P 420 Ps 200
. 70
——— =072
P 350

Ta thdy: p; > P, > P, > Ps > P,. Trude hét, so sanh ty 16 sdu non mai né trong
thang 3 va thang 4.

Baitoan: H:p,=p, | K:p,>p, (murc y nghia o = 0,05)
Mién béc bo: S={ u>u(w)}

ms _m, 70 75

J = n; _n, _ 350 590
\/m3+m4[1_m3+m4jn3+n4 \/70+75(1_70+75j 940
n,+n, n,+n, ) n,n, 940 940 /350.590

=299
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Tra bang ta duogc: u(a) = u(0,05) = 1,645.

Do d6 mién bac bo d3 xay ra, ta bac bo H va chap nhin K. Vay, voi muc ¥ nghia
o = 0,05 ta tam thoi cho rang ty 1€ sdu non ¢ thang 3 16n hon & thang 4. Két hgp véi ty
1€ mau, suy ra thang 3 c6 ty 1€ sau non 16n nhat.

* Udc luong ty 1 sau non ¢ thang 3, a = 0,05:

Khoang udc lugng:

x o) [Ps(1-p; . a) |p.(1-p;
P; € p3_u(§) —pS(n3_p3); p3+U(§) p3(n3 p3)}

0,2.0,8
350

p, €| 0,2—u(0,025) 0208; 0,2+u(0,025)

p,e| 02— 196/0208 0,2+1,96 0208}

p, €(0,1581; 0,2419)

Viy, v6i mirc ¥ nghia 0,05 thi ty 1¢ siu non & thang 3 ndm trong khoang (0,1581;
0,2419).

* Can bat bao nhiéu sdu dé sai so khéng vieot qua 0,02:

Sai s6 khong vuot qua 0,02 suy ra:

/p3(1 P2) <002 196/0208<002

&ng 2 002 0208 n, >1536,64

Viy, dé sai s6 khong vuot qua 0,02 thi & thang 3 phai bét it nhat 1537 con.

Bai 17/201: Pdi véi ngudi Viét Nam, lwgng huyét sic to trung binh 1a 138,3 g/ l.
Kham cho 80 cong nhan ¢ nha may co tiép xic héa chat thiy huyet sac to trung
binh 14 120 g/I; s = 15 g/l. Tir két qua trén cé thé két luin lwong huyét sic té trung
binh ciia cong nhian nha may nay thiap hon mirc chung hay khéng (o = 0,05).

Hudng dan: Dang bai kiém dinh gia thiét cho gia tri trung binh, truong hop
chwa biét phdn bé chudn, chwa biét phwong sai Iy thuyét nhung ¢ mau Ién.

Bai toan:
H:u=1383 | K:u<138,3 (mtrc y nghia o = 0,05)

Mién bac bo:

= {%\/n -1< —u(a)}
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Ta co:

A7Ho fn 1= %\/7— — 10,84
S

Tra bang cta phan bd chuén tic ta duoc: —Uu(a) = —u(0,05) = —1,645

Do d6 mién bac bo di xdy ra, ta bac bo H va chdp nhan K. Vay v6i mirc ¥ nghia
o = 0,05 ta tam thoi cho rang lugng huyét sac to trung binh ctia cong nhan thap hon
mirc chung cta toan quoc.

Bai 18/201: Po huyét sic t6 cho 50 cong nhan néng truong thiy c6 60% & mirc
dwdi 110 g/l. S6 liéu chung ciia khu vue nay 1a 30% & mire dwéi 110 g/l. Véi mire
y nghia a = 0,1 c6 thé két ludn cong nhan ndng trudng cb ty 1¢ huyét sic to duwéi
110 g/l cao hon mirc chung hay khong?

Huéng dan: Dang bai todn kiém dinh gia thiét cho ty 1.

Bai toan:
H:p=03| K:p>0,3 (mtc y nghia o = 0,1)
Mién bac bo:
:{ PP \/ﬁzu(a)}
Po(1-p,)
Tinh:

P™ Py iy 00— 03J_ 4,629

VPo(1=Py) y03.0

Tra bang cua phan b chuan tic ta duoc:
u()=u(,1)=1282
Do d6 mién bac bo di xay ra, ta bac bo H va chap nhan K. Vay véi mic y nghia
a = 0,1 ta tam thoi cho rang ty 18 huyét sac té dudi 110 g/l ciia cong nhan cao hon mirc
chung.

Bai 19/202: Ham lwgng dwong trong mau cia cong nhan sau 3 gio lam viéc voi
may siu cao tan da dwgc do ¢ hai thoi diém trudc va sau 3 gio' lam viéc. Ta co
két qua sau:
Trwée: ny, =50; X =60 mg%o; s, =7
Sau: n, =40; Y =52 mg%:; s, = 9,2
Vé6i mire y nghia o = 0,05 cé thé khing dinh ham lwong dwong trong mau
sau 3 gio’ lam viéc da giam di hay khong?

Huéng dan: Dang bai toan so sanh hai gid tri trung binh, truong hop chua biét
phirong sai, chua biét phin bé chudn nhung c6 ¢ mau lom.

Goi ;1 VA py 1an luot 13 ky vong 1y thuyét thoi diém trude va sau 3 gio 1am viéc.
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Bai toan:
Hipw =p, | Kig >p, (murc y nghia o = 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 cua phan bd chuan tic ta dugc: U (o) = u(0,05) = 1,645

Do d6 mién bac bo di xdy ra, ta bac bo H va chip nhan K. Vay v6i mic ¥ nghia
a = 0,05 ta tam thoi cho rang ham lugng dudong trong mau cua cong nhan sau 3 gio

lam viéc da giam di.

Bai 20/202": Panh gia tac dung ciia mdt ché dd in bdi dudng ma diu hiéu quan
sat 1a s0 hong cau. Nguwoi ta dém so hong cau cia 20 ngudi truwde va sau khi an

bdi dudng:

Xi 32 40 38 42 41 35 36 47 50 30
Yi 40 45 42 50 52 43 48 45 55 34
Xi 38 45 43 36 50 38 42 41 45 44
Yi 32 54 58 30 60 35 50 48 40 50

Véi o = 0,05 c¢6 thé két luin hai diy so6 liéu trén 13 thuan nhat (tiec 12 hai
mau déu rut ra tir mot dai lwgng ngau nhién) hay khong?

Hudng dan: Dang bai so sanh hai gid tri trung binh, truong hop phi tham s6
(sinh vién ngoai khoa Todan khong can 6n tdp dang bai nay). Vi mau dwoc cho dwdi
dang cdp s6 liéu (mau phu thudc) nén sir dung tiéu chuan Wilcoxon.

Bai toan:

H: Hai mau 13 thuin nhat (EX = EY)
K: Hai mau khong thuan nhat (EX # EY)

Mirc y nghia o = 0,05

+ Tinh d; = (X; — yi) va lay cac gié tri d; # 0 sap xép theo chiéu ting dan, ta dugc:
Giatrid; | -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

Goin lasé d; = 0. Suy ra: n = 20

! Dang bai so sanh hai gia tri trung binh, tiéu chuan phi tham sé. Sinh vién khoa ngoai khéng can 6n tap bai nay.
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+ Tinh hang cua |dj:

Giawild| | 2 | 3| 4|56 7] 8] 9]10]12]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 4
_n(n+1)(2n+1) 20.21.41
24 24

ET =105

DT =717,5

— Mién béc bo:

S= w>u(a/2)
JDT ~

Tinh:
T—ET| [27-105
JDT . J7175

Tra bang cua phan bd chuan tac ta duoc: u(a/2) = u(0,025) = 1,96

=2,912

Do d6 mién bac bo di xay ra, ta bac bo H va chap nhan K. Vay véi mic y nghia

o = 0,05 ta tam thoi cho rang hai mau sé liéu khong thuan nhéat (khong duge rit ra tir

mot dai lwong ngdu nhién). Ngoai ra, ta thiy X <Y nén cé thé cho rang ché d6 an boi

dudng da 1am ting s6 lugng hong cau.

Bai 21/202: Goi X 1a s6 nguwoi téi mot tram dién thoai trong thoi gian 3 phiit.
Theo do6i 50 khoang thoi gian nhw vay ta cé cac so liéu sau:

S6 nguwdi dén (X) 0 1 2 3 4 5 6
S6 khoang xaiy ra 8 15 | 12 9 4 1 1

Vé6i mike ¥ nghia o = 0,05 c6 thé két luan X tuin theo luit phan b6 Poisson

hay khéng?

Huéng dan: Dang bai toan “Tiéu chudn phit hop Khi binh phwong”. Trong

trieong hop nay, phan bé Poisson phu thudc tham an AVa A dwoc tinh xdp xi bang wéc
luong diem.

Bai toan:
H: X c6 phéan bd Poisson
K: X khong c6 phan bd Poisson
Murc y nghia a = 0,05
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Udc lugng diém cho tham an A ctia phan b Poisson:

AE=X==>"xm, = 5—10(0.8+1.15+ 2.12+3.9+4.4+5.1+6.1)=186

Tién hanh gop khoang dé thoa man m; > 5 Vi. Ta duoc:

Sodngudidén (X) | 0 1 2 3
S6 khoangxayra | 8 | 15 | 12 | 9 6

Tinh cac xac suat p; tor tham an vua tim duoc:

P(X=0)=¢™® 1’2—?0 =0,1557
P(X=1)=e*® % =0,2896
P(X=2)=¢™*® % =0,2693
PX=3)=e*® 1’2—?3 =0,1670

P(X>4)=1-P(X <4)=0,1184
— Mién bac bo ctia bai toan:
1E& m?
S= {HZ_I N>y (0‘)}
i=1 i

(v6i k =5 1a s6 khoang va r = 1 1a s6 luong tham an)

Tinh:
g 15 122
1 & m? 1| 01557 70,2896 © 0,2693
igm: 110 ’ ’ _50=0,236
NS P 50 9° 6°
+ +
01670 01184

Tra bang ciia phan b6 Khi binh phuong ta duoc:
02 a (@) =x2,,(0,05) =x2(0,05) =781

Do d6 mién bac bo khong xay ra, ta chap nhan H va bac bo K. Vay, v6i muc y
nghia a = 0,05 ta tam thoi cho rang X tuan theo luat Poisson.

Bai 22/203: Gieo dong thoi 2 dong tién 50 1in. Tan sé xuit hién s6 mat sip [

S6 mit sip 0 1 2
Tén s6 xuét hién 10 28 12
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Véi mire y nghia o = 0,05 cé thé két luin 2 dong tién la cin ddi va dong chat

hay khéng?

_ Huong dd~n’.' Dang bai toan “Tiéu chudin phit hop Khi binh phuong”. Néu hai
dong tién can doi va dong chdt thi so lan xudt hién mat sdp (0, 1, 2) sé ung voi ty Ié
0,25:0,5:0,25

Goi X 1a s6 1an xuét hién mat sép. Bai toan:
H: X c6 phan b 0,25 : 0,5 : 0,25 (hai dong tién can d6i va dong chat)
K: X khong c6 phan bd nhu trén
Murc y nghia o = 0,05

Mién bac bo:

1& miz 2 X
i=1 i

k 2 2 2 2
Ly M p_ 1[10 .28 12 | 55_0gs
N p, 50( 0,25 05 0,25
Tra bang ctia phan b6 Khi binh phuong ta dugc:
Y (@) = X3 (0,05) =599
Do d6 mién bac bo khong xdy ra, ta chap nhan H va bac bo K. Vay, véi mirc y
nghia o = 0,05 ta tam thoi cho rang hai dong tién 1a can ddi 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 liéu sau:

Khoang thoi gian
(T phat) (0, 5) [5, 10) [10,15) | [15, 20) > 20
S6 ngwoi 10 20 8 7 5

Véi o= 0,1 thir xem T c6 tudn theo phan bé mii hay khong?
Hu’é'l?g dan: Dan,g bai t‘odn “Tiéu chudn phu hop Khi binh phwong”. Phdn bé mii
voi tham an A dwoc xdp xi bang woc luong diem.
Bai toan:
H: T c6 phan bd mil
K: T khong c6 phan bd mii
Mtrc y nghia o = 0,1
T mau sb lidu ta co:
1

T==>xm= %(2,5.10+7,5.2o +12,5.8+17,5.7+22,5.5)=10,2
n
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= Ubéc luong diém cho tham an A cta phan bd mil 1a:

x*=i=i:o,098
T 10,2

Ham phan bd cua phan b mil c6 dang: F(f) =1—e™ . Tinh cac x4c suét p; dua
vao tham an vira tim duogc, Gng v6i timg khoang gia trj cta t trong mau s lidu:

p, = F(5)—F(0) = F(5) =1-e**° =0,3874
p, = F(10) - F(5) = e ***° %910 - 02373
p, = F(15) — F(10) = ¢ %% %% - 0,1454
p, = F(20) —F(15) = e *®** ¢ %%2 - 0,0890
ps =1—F(20) = e *** % =0,1409
— Mién bac bo cta bai toan:
1E m?
S= {Hzp_l —-nz Xifrfl (0‘)}
i=1 Mj
(v6i k = 513 s6 khoang va r = 1 14 s6 luong tham 4n)
Tinh:
102 N 20° s 8? .
1&m? ,_1]03874 02373 01454
N5 P 50 7 52
+ +
0,0890 0,1409

-50=12,24

Tra bang cua phan b Khi binh phuong ta duoc:
Xera @ =%24 (@) =%501) =625

Do d6 mién bac bo da xay ra, ta bac bo H va chap nhan K. Vay, véi miic ¥ nghia
o = 0,1 ta tam thot cho rang T khong tuan theo phan bé mil.

Bai 24/203: Trong dot thi dua, phan xuwdng I bio cdo chat hrong san pham lam ra
nhw sau: c6 85% loai I, 10% loai II va 5% loai III. Ban thi dua da ldy ngiu nhién
tir 16 san pham chwa phén loai ciia phan xwéng I ra 100 san pham, thiy c6 80 loai
I, 13 loai II va 7 loai ITL. Véi mic ¥ nghia o = 0,1 c¢6 thé két ludn gi vé bao cdo cia
phéan xuéng I.

_ Huong ddn: Dang bai “Tiéu chuan phii hop Khi binh phwong”. Kiém tra xem
mau so liéu co phan bo 0,85 : 0,10 : 0,05 hay khong.
Bai toan: H: X c6 phan b6 0,85 : 0,10 : 0,05 (véi X 1a chit luong san pham)
K: X khong c6 phan bd nhu trén
Mtrc y nghia o = 0,1
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Mién bac bo:

1&m? 2
S= {HZ_I_ N>y (a)} (véi k = 3 14 s6 loai)

i=1 i

1 & m? " 1(802 132 72

= + + —-100=1994
N4 p, 1001 0,85 0,1 0,05

Tra bang ctia phan bb Khi binh phuong ta dugc:

xe, (@) =x2(0,1) =461

Do d6 mién bac bo khong xdy ra, ta chap nhan H va bac bo K. Vay, véi mirc ¥
nghia o = 0,05 ta tam thoi cho rang bao cao cua phan xudng I 1a dung.

Bai 25/203: Mot nha may c6 3 phin xwéng cung sin xuit mdt loai sain pham.
Chat luwgng san pham dwgc chia thanh 3 loai. Kiém tra, phan loai ngau nhién mgt
s0 san pham tir 16 sdn pham cia 3 phin xwéng ta c6 so liéu sau:

] Phin xwéng Phan Phan Phan
Chat luwgng xuong 1 xuéng I | xwdng 111
Loai I 70 80 60
Loai 11 25 20 15
Loai III 5 10 5

Véi o = 0,05 c6 thé két ludn chit lwong sin phAm phu thudc vao noi lam ra
chuang hay khéng?

Huéng dan: Dang bai todn kiém tra tinh déc lp.
Bai toan:
H: Chét lugng san pham doc 1ap véi noi san xudt
K: Chét luong san pham phu thudc vao noi san xuét
Muc y nghia o = 0,05
= Mién bac bo: S= { Y (A (Ot)}
(v6ir =3 1a s muc chat lugng, s = 3 1a sd phan xuong)
Ta co:

s n? 2 2 2 2
xP=n > > —1-—1|=290 o, 8 e L
i1 1 NN 100.210 110.210 80.210 100.60

jo! loj

20° 15? 52 107 5?2
+ + + + + -1(=2,87
110.60 80.60 100.20 110.20 80.20

Tra bang ciia phan b6 Khi binh phuong: X 161 (@) = %4 (0,05) = 9,49
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Do d6 mién bac bo khong xay ra, ta chdp nhan H va bac bo K. Vay, véi mirc y
nghia o = 0,05 ta tam thoi cho rang chat lugng san pham doc 1ap vdi not san xuat
(khong phu thudc vao noi lam ra chung).

5.2. Nhan xét bai tap chwong 5

Chuong 5 chira ndi dung chil yéu cia phan thong ké va khong thé khong xuit
hién trong dé thi cudi ky. Cac cau hoi d6i khi co phan lit 1éo nén phai cin than trong
viéc xac dinh dang bai toan, mdt s6 cau hoi yéu cau hiéu duoc y nghia cua phép kiém
dinh méi xac dinh dung dang can ap dung.

+ Cac dang bai thuong c6 cau hoi rd rang va xac dinh dugce ngay: kiém dinh gia
thiét cho gia tri trung binh, kiém dinh gia thiét cho phuong sai, kiém dinh gia thiét cho
ty 1€, so sanh hai gia tri trung binh, so sdnh hai phuong sai, so sanh hai ty I¢, kiém tra
tinh ddc 1ap, so sanh nhiéu ty 1€.

+ Dang bai “Tiéu chuén phu hop Khi binh phuong” hiu nhu ky nao ciing xuat
hién va mot s0 cach hoi c6 thé gdy nham lan hodc kho xac dinh dang.

e Kiém tra xem cic s6 liéu miu c6 tuan theo ty 16 p1 : P2 : ... : pn cho trudc
hay khéng. Nhiéu truong hop lam nham thanh n bai toan kiém dinh gia thiét
cho ty I¢.

e Kiém tra xem cac s liéu miu c6 tuan theo luat phan bd F(x) nao dé hay
khéng. Phan bo F(x) chua xac dinh va phu thudc tham an. Ugc luong diém
cho tham an va tinh cac xac suat p;. Chu y gop khoang sao cho m; > 5 Vi
(sinh vién thuong quén khong gdp khoang)

+ Dang bai kiém dinh xem ty 1¢ nao lon nhat. Tt s6 liéu da cho, ta tinh dugc cac
ty 16 mau: p;, P,, --.,P, nhung khong nhat thiét phai lam dén C? bai toan kiém dinh.
So sanh cac ty 16 miu v6i nhau, gia st thdy p, > p, >...> P, ; trudc hét kiém dinh bai
t0an py = P, | p1 > Po. Néu két qua nhan duge p; > p, thi két luan ludn p; 16n nhat. Néu
két qua nhan dugc p; = p, thi kiém dinh tiép hai bai toan: gitra p; va ps, gilra 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 ng'flu nhién ¢& n vé hai dai lugng ng?lu nhién X, Y duoc cho theo
tung cap (X, Yi). Rat gon mau thanh k khoang va goi m; 1a s6 lan xuat hién cap (x;, Vi)
sao cho: »_m; =n

Xi X1 X2 ... Xk
Yi Y1 Y2 Yk
m; m; mp . Mg

H¢ s0 twong quan mau:

1& =
=y xym - XY
N

r =
SXSY

Gia tri r ddc trung cho mirc do phu thudc tuyén tinh cia mau vé X va 'y,
+ Mién gia tri: [r| <1
+ Tuong quan tuyén tinh rat chat: 0,9 <|r|<1
+ Twong quan tuyén tinh chat: 0,8 <|r|<0,9
+ Tuong quan tuyén tinh kha chat: 0,6 <|r|<0,8
6.2. Pwong hoi quy tuyén tinh thye nghiém®
* Phuwrong trinh dwong hoi quy tuyén tinh thwe nghiém ciia Y theo X:
—_ S —_
y—Y =r—L(x-X)

X

(7]

Sai s6 binh phuong trung binh khi xap xi Y theo X:
syx =Sy (1-r)

* Phuwong trinh dwong hoi quy tuyén tinh thwc nghiém ciia X theo Y:

w

X—X = rS—X(y—V)

Y
Sai s6 binh phuong trung binh khi xap xi X theo Y:
Sf(/v = S?( (1- rz)

Y nghia cua phuong trinh duong hoi quy tuyén tinh thuc nghiém: ding dé xdp xi
Y theo X (hodc xap xi X theo Y).

! Tén day du la: “Pudng hdi quy binh phuong trung binh tuyén tinh thyc nghiém”
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B. BAI TAP
6.1. Bai tap trong giao trinh 2 (G,)
(Xdc sudt théng ké, Dao Hiru HO)

Bai 1/231: Nghién ciru mdi lién hé giira X 1a sé tién diu tw cho viéc phong bénh
tinh trén dau nguoi va Y 1a ty 1€ ngwoi mac bénh & 50 dia phwong thu dwgee bang
tuwong quan thuc nghiém sau:

Y (%
X (dbng) (%) 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 s twong quan miu

b) Xay dung dwong hdi quy tuyén tinh thwe nghiém ciia Y theo X.

¢) Néu nim sau diu tw cho phong bénh 1a 600d/ngudi thi ty 1& mic bénh
khoang bao nhiéu %?

d) Uéc lwong phwong sai phan du.

a) Tim hé sé twong quan mau:
1 Y
=3 xym; - XY
N

SxSy

I =

Ta co:

X = 5—10(100.5 +200.11+300.13+400.12 +500.9) = 318

5—10 (1007 5+ 200,11+ 3002 13+ 400°.12 + 500%.9)— 3182 = 15476

2
X

5—10(2.7+ 2,5.13+3.13+35.12+4.5)=2,95

ay
[

s = 5—10(22.7 +2,52.13+3%.13+ 35212+ 4%.5)— 2,95 = 0,3625
Do do:
100.3,5.2+100.4.3+ 200.3.3+ 200.35.6 + 200.4.2 +
lo +300.2,5.4+300.3.6 +300.3,5.3+ 400.2.1+ 400.2,5.6 + | —318.2,95
+400.3.4+400.3,5.1+500.2.6 +500.2,5.3
J15476.0,3625
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43800 —318.2,95

r=—20 < [r=-0,8291
/15476.0,3625

b) Xdy dwng dwong hoi quy tuyén tinh thue nghiém ciia Y theo X:
Puong hdi quy tuyén tinh thyc nghiém cia Y theo X c6 dang:

0,3625
5476

y—Y =2 (x—X) < y—2,95 = —0,8291. (x —318)

X

|y =-0,004013x + 4,226

¢) Ty 1é mdc bénh la bao nhiéu néu nam sau dau tw cho phong bénh la 600d/nguweoi:

Str dung duodng hdi quy tuyén tinh thyc nghiém dé xap xi ty 1& ngudi mic bénh
theo so tién dau tu cho viéc phong bénh.

= Ty 1€ nguo1 mac bénh ciia nam sau:

y = —0,004013.600+ 4,226 = [18182 (%)

d) Udc lwong phirong sai phan due:
Sinh vién ngoai khoa Toan khong can 6n tip dang nay!

Bai 2/231: Qua nhiéu tac gia nghién ctru cho thﬁy,gifra lwrgng dam (N) va carbon
(C) trong mun c6 lién hé véi nhau theo dang tuyeén tinh. Hay xac nhan lai nhan
dinh tr§n qua vi du veé dat 1am nghi€p & Quang Ninh sau day: (so li¢u trich tir b
mon Dat, truedng Pai hoc Lam nghiép)

Ham lwgng C 1,79 | 439 | 307 | 44 3,1 56 | 7,81 | 3,95 | 4,71
Ham lwgng N 0,06 | 042 0,18 | 03 | 0,22 | 0,38 | 0,46 | 0,23 | 0,42
Tim hé s6 twong quan miu va xiy dung dwong hoi quy tuyén tinh thue
nghiém cua N theo C.

* Hé so twong quan mau:

1 =
=y xym = XY
= n i=1

SxSy

r

Goi X 1a ham lugng carbon va Y 13 ham luong nito. Tir mau s6 lidu ta co:

X = 3(1,79+4,39+3,07 +4,4+31+56+7,81+395+4,71) = 4,3133

2 = %(1,792 +4,392 +3,07% + 4,42 +31° +5,6 +7,81° + 3,957 +4,71°)— 4,3133

=2,6192

Y ==(0,06+0,42+0,18+0,3+0,22+0,38+0,46 +0,23+0,42) = 0,2967

O
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52 = %(0,062 +0,422 +0,182 +0,3° +0,222 +0,38% + 0,46 + 0,23° +0,42°)

—0,2967° =0,016
Do d6:

9\ +5,6.0,38+7,81.0,46 +3,95.0,23+4,71.0,42
,/2,6192.0,061

1(1,79.0,06+4,39.0,42+3,07.018+4,4.0,3+31.0,22 +
- —4,3133.0,2967

13,1131 —4,3133.0,2967

: & 3
~ = r = 0,8659
/2,6192.0,016 (twong quan chit)

* Duong hoi quy tuyén tinh thiee nghiém ciia N theo C:
Puong hdi quy tuyén tinh thyc nghiém cia N theo C ¢ dang:

0,016
2,6192

Y=Y =Y (x = X) < y—0,2967 = 0,8659.

X

< |y =0,0677x —0,0048

(x—4,3133)

Bai 3/232 va Bai 4/232 khong thudc ndi dung 6n tap cho sinh vién ngoai khoa Toan!

6.2. Nhan xét bai tip chwong 6

Dang bai tdp chuong 6 kha don gian va rd rang, chi can tinh toan can than:

+ Tim hé sb twong quan mau r: cac gia tri trung gian nhu X, Y Sy, Sy cO thé
ding bang may tinh bé tui nhung phai viét rd cong thuc tinh r.

+ Tim duong hoi quy tuyén tinh thuc nghiém: luu ¥ su khac nhau giita phuong
trinh hoi quy tuyén tinh ctia Y theo X hay X theo Y, tranh nham lan.

+ U'bc luong sai s6 khi x4p xi Y theo X hodc X theo Y.
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MOT SO PE THI CUOI KY
1. D@ thi cudi ky IT nim hoc 2012 — 2013
DAI HOC QUOC GIA HA NOI PE THI KET THUC HQOC KY II
TRUONG PAI HOC KHOA HOC TU NHIEN NAM HOC 2012 — 2013

Moén thi: X4c suit thong ké

M4& mdn hoc: MAT 1101 S4 tin chi: 03

Danh cho sinh vién cac khoa: Vat Iy, Hoa hoc, Sinh hoc, Dia ly, Pia chat, Méi truong,
KT-TV-HDH, Y-Duoc

Dang dé thi: Pwoc si dung tai liéu
Thoi gian lam bai: 90 phit (khong ké thoi gian phat dé)

Cé’u 1. Cho X 1a bién ngiu nhién rdi rac c6 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 cuia X va tinh ky vong E(X), phuong sai D(X).

b) Cho Y = (X — 4)%. Tinh E(Y), D(Y).
Cau 2. Cac nghién citru cho thay tudi bat dau biét di cia tré em tuan theo phan phdi
chuan vé6i ky vong p = 13 (thang) va do léch chuan o = 1,5 (thang).

~ a) Tinh xdc suat dé mot em bé bat dau biét di trude 11 thang tu6i? Sau 15 thang

tuoi1?

b) Xéc sudt dé mot em bé biét di trong khodng thoi gian tir 11 thang tudi dén 15
thang tuoi.

¢) Xac suat dé mot em bé bat dau biét di vao ding 13 thang tudi.

d) Gia dinh bé An n6i rang bé s& biét di som nhat 1a 12 thang va mudn nht 1a khi
dugc 15 thang. Khang dinh nay cua gia dinh bé An c6 thé sai véi xdc suat la bao
nhiéu?

Cau 3. Cho X 1a bién ngau nhién lién tyuc tudn theo phan phdi chuan. Quan sat 13 gia
tri cua X trén nhom dbi tuong A va 15 gia tri ciia X trén nhom d6i tuong B, dugc cac
s6 lidu sau:

Nhom A: na = 13; Yxa = 1761; X (Xa)? = 238787
Nhém B: ng = 15; Yxg = 2119; Y (xg)* = 299819

a) V6i do tin cdy 95%, tinh udc lugng khodng cua pa va Hg (lan luot 1 ky vong
cta X trén nhom doi tugng A va B).

b) Hay kiém tra két luan pa < Pg v6i mirc ¥ nghia o = 5%. Biét rang hai phuong
sai Gi va Gé (lan luot 14 phuong sai ca X trén nhom A va B) 1a bang nhau.

Cau 4. Do lugng cholesterol trong mau Y (g/l) cua 10 ngudi ¢ cac do tu(X)i’ khac nhau
X (ndm) dugc bang s6 li€u sau (giad thuyét rang X, Y déu tuan theo phan phoi chuan):

Hoang Van Trong —0974.971.149
118



Cdp nhdt 07/12/2015

Xj

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 s twong quan mau
b) Lap phuong trinh hdi quy tuyén tinh thuc nghiém cua Y theo X.
¢) Buong hoi quy tim duoc c6 thé dung 1am gi? Vi sao?

d) Udc lugng sai s6 binh phuong trung binh.

CAu 5. Quan st cac gia tri x; cia bién ngiu 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
Véi mutrc ¥ nghia 5%, hiy kiém tra xem X c6 tuan theo luat phan bd Poat — x06ng hay
khéng?
Loi gidi:
Cau 1:

a) Ldp bdng phdn phéi ciia X va tinh EX, DX

Theo dau bai ta co: P(X = x;) = k/x;. Do d6:
P(X=1)=k/1
P(X=2)=k/2
P(X=4)=k/4
P(X =8)=k/8
P(X =16) = k/16
Ma tong céc xac sudt phai bang 1 nén:

E+E+E+E+—k—::1¢:> k1+£+1+l+£—:1
1 2 4 8 16 4

@k.g':l = k:E
16 31

+ Bdng phdn phéi (phdn bé) xdc sudt ciia X:

X 1 2 4 8 16
P(X = Xi) E E i 3 i
31 31 31 31 31
+ Ky vong cua X la:
5
EX= inpi Vo1 pi = P(X = Xi)

i=1
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EX = 1E 2.§+4.i+8.£+16.i:5'—16: @
31 31 31 31 31 31 31

+ Phuong sai cua X:

5
DX =EX? - (EX)" = X x/p; -

2
216,28 04 22 o1 (80j 496 (80) _ 8976
31 31 '31 31 31 \31 31 \31 961
=19,3403
b) Tinh EY, DY véi Y = (X — 4)%:
Céc gia trj c6 thé co cua Y:
X 1 2 4 8 16
Y = (X — 4)? 9 4 0 16 144
= Bang phan b xac suit cia Y:
Y 0 4 9 16 144
4 8 16 2 1
Y=Y | = | o =
31 31 31 31 31
+ Ky vong cua Y:
5
|5Y:Z:yipi=0.i+4.i 9E 16.£+144.i= 352
= 31 31 31 31 31 31
+ Phuong sai cua Y:

5
DY —EY* ~(EY =3 y?p, -
i=1

2
31 31 31 31 31 (31 961

=1602,4225

Cau 2:

Goi X 14 tudi bat dau biét di cua tré em. Ta co:
X ~N (13; 1,59

a) Xdc sudt dé mét em bé bt dau biét di trude 11 thang tuéi, sau 15 thang tudi

X-13 11-13 2
P(X<11)=P < =Pl Z<—— 31 7 ~
¢ X B gz 2 ) iz w0

Hoang Van Trong —0974.971.149
120



Cdp nhdt_07/12/2015
=P(Z<-1,33)=d(-1,33)=1-d(1,33)=1-0,9082 = |0,0918

(gia tri ©(X) duoc tra trong bang phan bd chuén tic)
Vi phan bd chuan cé tinh chat doi xing nén:
PX<pu-8)=P(X>p+8) (ulakyvongvas lasd duong batky)
Thay pu = 13 va 6 = 2 ta duoc:
P(X > 15) = P(X < 11) =|0,0918

b) Xdc sudt dé mét em bé biét di trong khodng thoi gian tie 11 dén 15 thang tudi:
P(11< X <15)=1-P(X <11)-P(X >15)
=1-0,0918-0,0918

=10,8164

¢) Xdc sudt dé mot em bé bat dau biét di vao diing 13 thang tudi:
P(X = 13) = 0 vi X la dai lugng ngiu nhién lién tuc'
d) Xdc sudt sai ciia khang dinh cia gia dinh bé An:

Khang dinh cua gia dinh bé An 1a sai khi bé An biét di trudc 12 thang hodc sau
15 thang. Xéac suat sai la:

P(X <12)+P(X >15)

= @(121;13j+ 0,0918 = ®(-0,67)+0,0918 =1— ®(0,67)+0,0918

=1-0,7486+0,0918 = |0,3432

Céau 3:
a) Udc luong khodang cho ky vong uava g, do tin cdy 95%:

Dang bai toan udc lugng khoang cho ky vong, trudng hop biét phan bd chuan
nhung chua biét phuong sai ly thuyeét.

* Udce lwgng khoang cho up, do tin cdy 95%:
Ta co:

— X
Xa = 2 %a _ 1761 =135,4615

r-]A
X2 o 2
& - D Xa (Xn)? 238787 _(1761) _ 18,4024
N, 13 13

= Udc lugng khoang cho pa voi do tin cdy 95%:

! Luu y: gid tri 13 & déy la gi4 tri chinh x4c tuyét d6i, khéng dugc lam tron.
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S a S S o S
el Xact, [ E]22: Xast, [ 3a
o e ”A‘l(zj n.1 " “(zj nAlj

Mo € 135,4615—t12(0,025)1/18’f324; 135,4615 + 1,,(0,025) 18’4024j

12
n, €(135,4615-2,179, | 18’;224 , 135,4615+2179,| 18’?324 J

u, (132,76, 13816)

* Udce lwgng khoang cho up, do tin cdy 95%:
Ta co:

— X
Xg = Z s _ 2119 =141,2667
Ng 5

X5 < i
- %—(XB)Z _ 293219 _(2119} _ 316622
B

= Udc lugng khoang cho pg véi do tin cay 95%:

s o S — o S
e| Xe—t, || = |——=; Xe+t, || = |——
e ) nB_l(z)\/nB -1 i ° l(z)wlns :J
u, e 141,2667—t14(0,025)1/31’16§22; 141,2667 +t,,(0,025) 315622}

14
ng €| 141,2667 —2,145, | 31’16;322 , 141,2667 + 2,145, | 31’16522 j

ug (138,04, 144,49)

Vay voi do tin cay 95% ta c¢6 thé cho rang gia tri trung binh cta X trén nhom d(f)i
tuong A nam trong khoang (132,76; 138,16) va gia tri trung binh cua X trén nhom doi
tuong B nam trong khoang (138,04; 144,49)

b) Kiém tra két ludn pp < g voi 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 bo chuan.
Bai toan: ( Gia thiét H: pa = pg
Péi thiét K: pa < pg
Mtrc y nghia: o = 0,05
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— Mién bac bo ctia bai toan:
S= { t< _tnA+nB—2 ((1)}

Ta co:

. Xa —Xe \/nAnB(nA+nB—2)

JNAS% +N,SE Na+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 dugc:
_tnA+nB—2 (o) = —ty (0,05) =-1,706

Do do, t<—t, .. ,(a). Mién béac bo da xay ra, ta bac bo H va chap nhan K.

Viy, v6i muc ¥ nghia 5% ta tam thoi cho rang cho rang gia tri trung binh cua X
trén nhom doi tugng A nho hon gia tri trung binh cua X trén nhom doéi tuong B (pna <
ug), cho to1 khi c6 thém thong tin méi.

Cau 4:
X 1a d6 tudi, Y 1a lugng cholesterol trong méu.

Xi 30 60 40 20 50 30 40 20 70 60
Yi 1,6 2,5 2,2 14 2,7 1,8 2,1 1,5 2,8 2,6

a) Tim hé s6 twong quan madu:

iniyimi ~-X.Y

=
SXSY

Str dung may tinh bo thi ta tinh duoc’:
+ linyimi =96,9
n
+X =42 +5% =276
+Y =212 +5% =0,2456

= Hé sb trong quan mau:
_969-42212 _

\276.0,2456

Hé sb tuong quan r rat 16n, do d6 mbi quan hé tuyén tinh giita X va Y rat chit.

0,9547

! Xem cach tim c4c chi s thdng ké bing may tinh bo tui tai Phy luc P.2.2, trang 163 — 164.
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b) Ldp phwong trinh dwong hoi quy tuyén tinh thuwc nghiém ciia Y theo X:
Phuong trinh dudng hoi quy cia Y theo X c6 dang:
Y-Y =X (x=X) >y =12 (x=X)+ Y

X X

< y=09547| 0’2?;1:6 (x —42)+212

< |y =0,0285x +0,9239

C) Phuong trinh dwong hoi quy tuyén tinh thwc nghiém cé thé ding dé dir bdo (xdp
xi) ham luong cholesterol trong mdu theo do tuoi nhat dinh.

Vi du: khi d6 tu6i 1a 80 thi ham luong cholesterol trong méu la:
0,0285.80+0,9239=3,2 (¢/1)
d) Ubc luong sai s6 binh phirong trung binh:
Sai s6 binh phuong trung binh khi xap xi Y theo X:

SYx =5%(1—r?) =0,2456.(1-0,9547%) = |0,0217

Cau 5:
Hudng ddNn Dang bai todn “Tiéu chudn phit hop khi binh phwong” vi can kiém
tra xem cdc so liéu quan sdt co tudn theo phan bo F nao do hay khong.
Bai toan:
Gia thiét H: X c6 phan b Poisson
Péi thiét K: X khong c6 phan bd Poisson
Muc y nghia o = 0,05
Udc lugng diém cho tham 4n A ciia phan bd Poisson:

12+24+3.6+4.7+56+6.4+73+81 139
33 33

Tién hanh gop khoang dé thoa man m; > 5 Vi. Ta duoc bang s6 liéu méi nhu sau:

Me=X =

=4,2121

Xi <3 3 4 ) >5
m; 6 6 7 6 8

Tinh céc xac suat p; Iy thuyét theo phan bd Poisson (A*):

—4,2121 4,21210 +ef4,2121 4,21211 +ef4,2121 4,21212
O] N C21

-4,2121 4,21213
' I

P(X <3)=¢ = 0,2086

P(X=3)=¢ =0,1845
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4,2121*

P(X = 4) = g 422", =0,1943

P(X=5)=¢

-42121.—4’21'215 =0,1637

P(X >5) =1-P(X <5) =1-0,7511=0,2489

= Mién tieu chuan cua bai toan:

S— {lzk:m—'z -n2> Xi—r—l (OL)}

N5 P
(v6i k = 5 1a s6 khoang va r = 1 14 s6 luong tham 4n)
Tinh:
1&m? 1( 6° 6° 7° 6° 8°
— ) —-N=— + + + + —
n4 p, 33(0,2086 0,1845 0,1943 0,1637 0,2489

=0,2404
Tra bang ctia phan b6 Khi binh phuong ta duoc:
Yiers (@) =%5(0,05) =781

Do d6 mién tiéu chudn khong xay ra, ta chdp nhan H va bac bé K. Vay, voi mic
y nghia 5% ta tam thoi cho rang X tuan theo luat Poisson.
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2. D@ thi cudi ky I nim hoc 2013 — 2014
DAI HOC QUOC GIA HA NOI PE THI KET THUC HOC KY I
TRUOGNG PAI HOC KHOA HQC TU NHIEN NAM HOC 2013 — 2014
Moén thi: X4c suit thong ké

M3 mén hoc: MAT 1101 S4 tin chi: 03

Danh cho sinh vién cac khoa: Vat Iy, Hoa hoc, Sinh hoc, Dia ly, Pia chat, Méi truong,
KT-TV-HDH, Y-Duoc

Dang dé thi: Pwoc si dung tai liéu
Thoi gian lam bai: 90 pht (khong ké thoi gian phat dé)

Cau 1: Nguoi ta dung mot test & phat hién mot loai virus trong mau gy bénh cho
nguoi (test duong tinh 1a dau hiéu dé chan dodn co virus, test 4m tinh 1a dau hiéu dé
chan doan khong c6 virus). Test trén c6 ddc tinh sau:

e 95% sd nguoi mang virus khi test cho két qua duong tinh.
e 90% sd nguoi khong mang virus khi test cho két qua am tinh.
Ngudi ta chon ngdu nhién mot ngudi tir mot vung co ti 1& ngudi nhiém virus 1a 2/3.
a) Tim xac suat dé nguoi dugce chon ra cé két qua duong tinh khi thyc hién test.
b) Tinh xé4c suat dé test cho chan doan sai vé tinh trang nhiém virus cta ngudi

duogc chon ra ¢ trén.

Cau 2: Tudi tho ciia mot loai con trung ndo d6 1a mot bién ngiu nhién X (don vi 1a
thang) v1 ham mat d nhu sau:
kx’(2—x) khio<x<2
fg =1 270 KO
0 khac
a) Hay xac dinh hang s6 k.
b) Tim ham phan phdi F(x)
¢) Tinh xéc suat dé con trung chét trude khi né duoc mot thang tudi.
d) Tim EX, DX.
Cau 3: Mot ctra hang 16n chuyén budn ban giay cir nhan vién dén mot nha cung cip
mua mot 16 giay hop mot dang ban chay dé ban trong dip don nam mai tét dén voi ti 1€
cac co giay la: 10% cd to, 25% c& vira, 50% c& trung, 15% c& nho. Nha cung cap mai
nhédp v€ moét 16 giay thudc loai trén ban véi dicu kién phai mua cé 10, vi s lugng lon

nhan vién bén cira hang kiém tra ngu nhién 100 ddi thay c6 2 ddi cd to, 10 do6i c&
vura, 48 doi ¢d trung, 40 d61 cd nho.
a) Vi mie y nghia o = 0,05 c6 thé chip nhan 16 hang cung cap phu hop vdi cac
ti 1¢ vé cd giay cua ctra hang khong?
b) Ctra hang c6 thé chip nhan ti 16 ¢& gidy nao trong cac ti 16 ma nha cung cip c6
khong (véi o = 0,05)?
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¢) Vi xéac sut 0,95 ti 1¢ gidy c& nho cua nha cung cap thap nhat 1a bao nhiéu?
(Cho biét %2(0,05) =7,8%;, u(0,025)=1,96)
CAu 4: Dé nghién ctru mdi quan hé giira s ngudi tiém chich ma tay (X) véi sé ngudi

nhiém HIV (Y) gia st nguoi ta thong ké & dia phuong (tinh, thanh phd) A trong diém
trong cd nudc co cac so licu sau:

Xi 100 150 200 250 300 300 | 350
Vi 60 90 120 150 150 180 180
Sb dja phuong m; 1 1 1 2 1 3 1

a) Tinh hé s6 twong quan mau r.

b) C6 nhan xét gi vé su phu thudc gitra s6 nguoi nhidm HIV va sb ngudi tiém
chich ma tay?

¢) Xay dung dudng hdi quy binh phuong trung binh tuyén tinh thuc nghiém cia
Y theo X.

d) Puong hdi quy nhan dugc dung dé 1am gi? Vi sao? Cho vi du.
e) Udc luong sai s6 binh phuong trung binh mic phai khi dung dudong hdi quy
trén.
Loi giai:
Cau 1:
Giasu: A =*“Nguoi mang virus”

B = “Nguoi khong mang virus”
H = “Test cho két qua duong tinh”
a) Tim xdc sudt dé ngueoi dwoc chon ra cé két qud dwong tinh khi thuc hién test:
Theo gia thiét:
P(A) = 2/3; P(B) = 1/3; P(H|A) = 0,95; P(H|B) = 0,1
— Xac suit dé nguoi duge chon ra cho két qua duong tinh khi dugc test:
P(H)=P(H|A).P(A)+P(H | B). P(B)

= P(H)=095.2+01.1= |2
3 3 |3

b) Xdc sudt dé test cho chin dodn sai:

Test cho chan doan sai khi nguoi mang virus nhung test lai cho két qua am 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) = 0,05.2 +01. - = - = | .=
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Cau 2:
Ta ¢6 ham mat do cua X:
2(2 — i0<x<
£(x) = kx“(2 —X) kh}O_x_Z
0 khac

a) Xdc dinh hdng sé k:
Vi f(x) 1a ham mat d6 ctua X nén:

+j:of(X) dx=1< jf(x) dx + if(x) dx + +j:of(x) dx =1

2x° X

2 2 4
<:>_([f(x) dx:1<:>£kx2(2—x) dx=1< k(T—?} =1

0

o k(E—Elea k2 1o k=3

3 3 4

b) Tim ham phdn phéi (phdn b6) F(x) ciia X:
Ham phan phéi F(x) c6 dang:

F(x) = P(X < X) = If(t)dt

+Néux<0thiF(x)=0

+Néu 0 <x <2 thi:
X

X X 3
F(X) = | f(t)dt = | f(t)dt = | =t*(2-t)dt
froa=fron=3
3(2p t) 3(2,. x') 8 -3x!
43 4) 43 4 16
+Néux>2thi F(x) =1
= Ham phan phdi F(X):

0 khi X <0
3_ 4
Fo) =1 = ki 0<x<2
16
1 Khi X > 2

¢) Xdc sudt dé con tring chét trieée khi né dige mot thang tudi:
1

P(X<1)= jf(x)dx = Jl'f(x)dx = I%xz(z — X)dx

0
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32, x*Y _3(2_1)_[5
4\ 3 4) 43 4) |16

d) Tim ky vong va phuong sai cua X:

+ Ky vong cua X:

2
T 37 3(x* x°

EX=[xf)dx==|x}@Q-xdx ==| =— -2
L ) 4£ (2-%) 4[2 5}

_3(g_32)_38_|6
4 5) 45 |5

+ Phuong sai cua X: DX =EX?* - (EX)2

2
¢ 3% 3(2x° x°
EX?= [xX2f)dx="|x*Q-xdx==| == -2
L ®) 4£ (2-%) 4( - 6]

_3(64_64)_364_8
4\5 6 ) 4 5

o

6) 40-36 |4
25 |25

= DX = EX? - (EX)’ =§_(
5 \5

Cau 3:
a) Lo hang c6 phu hop voi ti 1é co giay cua cika hang Khdng, murc y nghia 0,05

Huong dan: Dang bai toan “Tiéu chudn phit hop Khi binh phwong” vi: kiém tra
xem madu co tudn theo phdn bo 0,1 : 0,25 : 0,5 : 0,15 hay khong.

Goi X 1a kich c¢& d6i giay ciia nha cung cap. Bai toan:
Gia thiét H: X ¢6 1116 0,1:0,25:0,5: 0,15
{ Déi thiét K: X khong co ti 18 nhu trén
Murc ¥ nghia o = 0,05

Mién bac bo:

1 m? .
S= {HZ_I -n= Xi—l ((X)} (v6i k =4 1a s0 lugng kich co giay)

i=1 i

1& m? ] 1(22 10> 48% 40°

= | —+ + + -100=57,15
na p, 100{0,1 0,25 05 0,15

Tra bang ctua phan b6 Khi binh phuong ta duoc:
%o (@) =%5(0,05) =781
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Do d6 mién bac bo da xay ra, ta bac bo H va chap nhan K. Vay, v6i mirc y nghia
5% ta tam thoi cho rang 16 hang khong phi hop véi cac ty 18 vé c& gidy cua cira hang.
b) Cira hang cé thé chdp nhdn ti 1é c& gidy ndo trong cdc ti 1é ma nha cung cdp o,
muec y nghia o = 0,05:
Hudng dan: 'Dang bai toan kiém dinh gia thiét cho ty 1 (1am 4 bai toén)
* Doi vdi 1y 1é gidy ¢é to:
Bai toan:
H:p,=01| K:p,#01 (muc y nghia o = 0,05)
Ty 1& mau:
2
P~ 100
Mién béc bo:

[P — P |
S= L1 Jn2>u(a?2
{ pl(l_ ) U(a )}

—=0,02

Tinh:

[P, |J_— [9.92 Ollﬁ 2,667

V pl(l pl V 0 1

Tra bang ctia phan bd chuan tic ta duoc: U (a/2) =u (0,025) =1,96

Do d6 mién bac bo da xéy ra, ta bac bo H va chap nhan K. Vay, voi muic ¥ nghia
o = 0,05 cura hang s€ khong chap nhan ty 1€ giay cd to.
* Doi voi 1y 18 gidy cé vira:
Bai toan:
H:p,=025| K:p, #0,25 (murc y nghia o = 0,05)
Ty 1&é mau:
~_ 10
P2=100
Mién béc bo:

P, =P, |
S 1Vl Y =
{\/pza S )}

1l 1 B 025'@ 3,464

Tinh:
Jp,(-p,) p2 J0,25.0,7

=0,1

! Dya vao sb liéu miu c6 thé doan dugc chi co ty 1& gidy ¢ trung 14 théa man.
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Tra bang cua phan bd chuén tic ta duoc: U (a/2) = u (0,025) =1,96
Do d6 mién béc bo da xay ra, ta bac bo H va chap nhan K. Viy, véi mic ¥ nghia
a = 0,05 ctra hang s€ khong chap nhan ty 1€ gidy cd vira.
* Déi voi 1y 1é gidy ¢é trung:

Bai toan:

H:p,=05| K:p,#05 (murc y nghia o = 0,05)
Ty 1& mau:

P, = % =0,48
Mién bac bo:

|P;— P, |
S=J P78l /n>y(a2
{\/pg(l—pg) n=u )}

Tinh:

|p§—P3|\/ﬁ: 1048051 1750 = 0.4

Jps(1-p,) V05.05
Tra bang cua phan bd chuan tic ta duoc: U (a/2) = u (0,025) =1,96
Do d6 mién bac bo khong xay ra, ta chap nhan H va bac bo K. Viy, voi mic y
nghia o = 0,05 cura hang s€ chap nhan ty 1€ gidy cd trung.
* Doi véi ty 1é gidy ¢é nho:
Bai toan:
H:p,=015| K:p, #015 (muc y nghia o = 0,05)
Ty 1& mau:
P, = % =04
Mién bac bo:

1A
S={——E4a 4l /n>u (a2
{\/p4(1_p4) " U(a )}

|DZ—D4|JH_ |0,4—0,15|\/m:7

T i=p,) " /05085

Tra bang cua phan bd chuan tic ta duoc: 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, véi muc y nghia
o = 0,05 cira hang s& khong chap nhan ty 18 gidy ¢& nho.
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C) Véi xdc sudt 0,95 ty 1é giay c& nhé ciia nha cung cdp thdp nhdt la bao nhiéu:
Huwéng dan: Dang bai todn wée lwong khodng cho ty 1é.

Ty 18 mau cua gidy ¢& nhé p, = 0,4 . Khoang uéc luong 1a:

« (a) [p.(1-p, « (o) [p,(1-p,
pﬁ(pf“(zj PiLp), p4+u@ i m)]

o P, € [0,4— u(0,025), 0’368’6; 0,4+u(0,025) 0’368’6]

< |p, €(0,304; 0,496)

Vay véi xac suat 0,95 thi ty 1& gidy ¢& nho cua nha cung cap thap nhat 1 30,4%
Cau 4: X 1a s6 ngudi tiém chich ma tay, Y 13 s6 ngudi nhiém HIV
a) Tinh hé sé twong quan mau r:
1 N
Hinyimi - X.Y

SxSy

I =

Str dung mdy tinh bo thi ta tinh duoc’:
+ %inyimi = 38850

+ X =250 +s2 =5500
+Y =144 +52 =1584
— Hé sb trong quan miu:

_38850-250.144 _
J/5500.1584

b) C6 nhdn xét gi vé sw phu thudc giita s6 ngueoi nhiém HIV va sé nguwoi tiém chich
ma tuy:

0,9656

Hé s6 twong quan mau r rat 16n, do d6 mdi quan hé tuyén tinh gitra X va Y 1a rat
chat. S6 nguoi nhiem HIV phu thudc rat chat ché vao s6 nguoi tiém chich ma tay.

C) Xdy dung dwong hoi quy binh phwong trung binh tuyén tinh thwc nghiém cia Y
theo X:

Phuong trinh dudng hdi quy ciia Y theo X c6 dang:

Y-V =r (x=-X) & y=rY (x=X)+Y

X X

! Xem cach tim céc chi s thong ké bang méy tinh bo tui tai Phy luc P.2.2, trang 163 — 164.
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&y =0,9656|
5500

e

d) Puong hoi quy nhdn dwge ding dé lam gi? Vi sao? Cho vi du:

1584

y = 0,5182x +14,4512

(x — 250)+144

Cdp nhdt 07/12/2015

Puong hdi quy nhan duoc dung dé wéc xap xi Y theo X (dw doan s6 ngudi nhiém
HIV dua vao s6 nguoi tiém chich ma tiy) vi n6 1a ham ctia Y phu thudc vao X.

Vi du: khi (?,Iiéu tra ¢ dia phuong B nao do thiy c6 330 ngudi tiém chich ma tay,
khi d6 du dodn s6 nguoi nhiém HIV & dia phuong B la:

0,5182.330+14,4512 ~186 (ngudi)

e) Udc lwong sai s6 binh phirong trung binh mdc phdi khi dimg dwong hoi quy:

Sai s6 binh phuong trung binh khi xap xi Y theo X:

s =S5 (1-r?) =1584(1—0,9656%) =
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3. Pé thi cudi ky I nim hoc 2013 — 2014

DAI HOC QUOC GIA HA NOI
TRUONG PAI HOC KHOA HOC TU NHIEN

PE THI KET THUC HOC KY II
NAM HOC 2013 — 2014

Moén thi: X4c suit thong ké

M3 mén hoc: MAT 1101 S4 tin chi: 03

Danh cho sinh vién cac khoa: Vat Iy, Hoa hoc, Sinh hoc, Dia ly, Pia chat, Méi truong,
KT-TV-HDH, Y-Duoc

Dang dé thi: Pwoc si dung tai liéu
Thoi gian 1am bai: 120 phat (khong ké thoi gian phat dé)

Céu 1 (3d): M6t nha vuon wom cay phi lao gidng cho 1am truong, ¢6 3 vuon vom: A,
B va C. Biét cac ciy glong trong cac vudn wom nay cd chiu cao tudn theo phan bd
chuan vai trung binh lan lwot 14 0,9m; Im; 1,1m va do 1éch tiéu chuin déu bang 0,2m.

a) Chon ngau nhién 100 ciy trong vudn wom A thi sd cdy c6 chiéu cao 16n hon
Im 1a bao nhiéu (theo udc lugng cua ban)?

b) M6t can bo 1am truong xudng nha vudn kiém tra xem cay gidng c6 dem ra
trong duoc chwa. Can bd ndy chon ngiu nhién mot vudn wom (trong 3 vudn wom A,
B, C véi xéc suat bang nhau) sau d6 chon 5 cay bat ky tir vuon wom d6 va do chiéu
cao, néu thay co tir 4 cay tré 1én c6 chiéu cao 16n hon 1m thi s& cho phép dem ra trong
dai tra. Biét rang ngudi can bo nay khong cho phép dem ra trong. Tinh xéac suat dé 5
cdy phi lao anh ta chon do chiéu cao 13 ciia vuon wom A.

Ciu 2 (2d): Thong ké s khach trén mot 6t6 buyt tai mot tuyén giao thong thu duge sd
liéu nhu sau:

86 khdch trén 20 25 30 35 40 45
mot tuyen

Xac suat 0.15 0.15 0,2 0,2 0,2 0.1
tuong ung

a) Tim ky vong va phuong sai cua s6 khach di mdi chuyén va giai thich ¥ nghia
cua két qua thu duoc.

b) Gia st chi phi cho mdi chuyén xe la 1 triéu VND khong phu thude vao sO
khéch di trén xe. D€ cong ty xe buyt co6 thé thu 1ai binh quan cho moéi chuyén xe 1a 300
nghin VND thi phai qui dinh gia vé 1a bao nhiéu?

Ciu 3 (3d): Dé danh gia tic dung cua hai loai phan bon, nguoi ta tong két nang suat
lta (tan/ha) X va Y khi dung lan lugt hai loai phan bon (PB) I va II két qua nhu sau:

Khoang gia tri ning [4,5; [4,6; [4,7; [4.8;
suit (thn/ha) <451 e | an | 48 | a9 | 240
) dién tich rudng
dung loai PB I (ha) 5 10 15 10 7 4
) dién tich rudng
dung loai PB II (ha) 4 12 15 1 0 3
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a) V6i o = 0,05 hiy kiém tra xem tac dung cua hai loai phan bon dén ning suat
lua trung binh c6 nhu nhau hay loai nao t6t hon?

b) Néu nang sudt > 4,7 duoc xem 1a cao. Hiy udc lugng cho s6 ti 18 dién tich
rudng c6 nang suat cao khi dung loai phan bon I1? (v6i xéc suat 95%).

¢) Mot nguoi khang dinh “loai phan bon I thyc ra chinh la loai may nam nay
dang dung nhung chi d6i méc thoi”. Biét s6 liéu thong ké di c6 trong miy nim nay
twong ung voi cac khoang gia tri san luwong ¢ bang trén la: p; = 9%; p, = 19%; ps =
21%; ps = 30%; ps = 13% va pe = 8%.

Theo ban thi khing dinh ctia nguoi nay c6 dang tin khoéng? (v6i a. = 0,05)
Céu 4 (2d): Nguoi ta cho 6 bénh nhan ¢ lira tudi khac nhau uéng cung mot loai thube
va theo doi thoi gian phan huy loai thude do trong co thé, duoc két qua:

Tudi X (ndm) 25 30 35 40 50 65
Thoi gian phan huy Y 15 20 99 o5 28 31
(phat)

a) Hay udc lugng hé sb twong quan va tim dudng hoi quy tuyén tinh thuc nghiém
cua Y theo X?

b) Du bao thdi gian phan hity thudc ctia bénh nhéan 27 tubi?
Cau 1:

Goi X, Y, Z lan luot 1a chiéu cao cay gidng trong cic vuon wom A, B, C. Theo
de bai ta co:

X ~N (0,9; 0,2%)
Y ~ N (1,0; 0,2%)
Z~N(1,1;0,2%

a) Ubc lwong sé cdy ¢é chiéu cao I6n hon Im & vieon wom A:
Ty 1é cay c6 chiéu cao 16n hon 1m & vudn A:
X-0,9 - 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 s6 cay co chiéu cao 16n hon 1m:
100. 0,3085 = 30,85 (cay) ~ 31 (cay)
b) Xdc sudt dé 5 cdy chon ra la ciia vieon wom A:

Hu’ong ddn: Nguoi can bg khong cho phép dem di trong dai tra tirc la co it hon 4
cdy c6 chiéu cao 1ém hon Im. Bai todn dd cho biét két qua xdy ra, yéu cau di tim xdc
sudt ciia mot nguyén nhdn dan dén két qua dé. Trong két qua xdy ra lai ¢6 dang phép
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thur lap Bernoulli (voi n = 5 va p twong ung voi tung vuwon wom, p duoc tinh dua vao
phdn bo chudn)

= Dang bai todn két hop ca viéc tinh xdc sudt ciia mét bién ngdu nhién phéan bé
chuan, phép thu lap Bernoulli, cong thirc xac suat day du va cong thirc Bayes.

So do cdy c6 dang nhu sau:

Can bo chon

13 g, —8

Viron A Vieon B Vieon C
Chdp Khong Chdp Khong Chadp Khéng
nhan chap nhan nhan chdp nhan nhdn chap nhan

Cdc gid tri p1, P2 Va p3 duwoc tinh thong qua Phép thi ldp Bernoulli va phan bé
chuan twong wng voi tieng vieon wom.

Goi cac bién cd:
A = “Chon duogc vuon wom A”.
B = “Chon duogc vuon wom B”.
C = “Chon duoc vuon wom C”.
H = “Khong chap nhan dem di trong dai tra”.,

Theo bai rata c6: P(A) = P(B) =P(C) = 1/3

+ Néu chon dugc vuon A va sau do6 chon 1 cay gidng bat ky thi xac suat dé cay
d6 cao hon 1m la: 0,3085 (theo két qua cau a)

Khi chon 5 cay trong vuon A tuong dwong voi 5 phep thir doc lap, mdi phép thir
c6 xdac suat chon duogc cay cao hon Im la 0,3085. Do d6 xac suat co it hon 4 cdy cao
hon Im (khong dugc dem trong dai trd) 1a:

p, =P(H|A) =1-(C?.0,3085".0,6915 + C2.0,3085° )
=1-0,0341=0,9659

+ Néu chon duoc vudn B va sau d6 chon 1 ciy gidng bat ky thi xac suit dé cay
d6 cao hon 1m la:

P(Y >1)=0,5 (vi Median Y =1)

Khi chon 5 cay trong vuon B twong dwong v6i 5 phép thir doc 1ap. Xac sudt c6 it
hon 4 cay cao hon 1m la:

p, =P(H|B) =1—(C’.05° +C2.05°)
—1-0,1875=0,8125
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+ Néu chon duoc vuon C va sau d6 chon 1 cdy gidng bat ky thi xac suat dé cay
dé cao hon Im la:

PZ>1)=1-P@Z<1) :1-@(%} =1—(1-®(0,5)) = ®(0,5)

=0,6915

Khi chon 5 cay trong vuon C tuong dwong véi 5 phép thir doc 14p. Xac sudt ¢ it
hon 4 cay cao hon 1m la:

p, =P(H| C) =1—(C{.0,6915".0,3085 + C2.0,6915° )
—1-0,5108 = 0,4892

= Xdc sudt dé 5 cdy dwoc chon ra la ciia vieon wom A: dp dung cong thirc X4c
sudt Bayes.

P(H|A).P(A)+P(H|B).P(B)+P(H|C).P(C)
0,9659 L
B 90995 ~ 0,9659
1 1 1 0,9659+0,8125+0,4892

0,9659.-+0,8125.-+0,4892.—
3 3 3

=10,426

Cau 2:
Goi X 1a sb khach di trén mot chuyén xe buyt.

a) Tim ky vong va phwong sai ciia s6 khdch di trén méi chuyén va gidi thich y nghia
cua ket qua thu duoc:

50 khach trén 20 25 30 35 40 45
mot chuyén
Xac suat 0,15 0,15 0,2 0,2 0,2 0,1
tuong ung
+ Ky vong cuia 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 mét chuyén xe, sau khi quan
sat s0 luong khach cua nhiéu chuyen Phurong sai (DX) thé hién mtc d6 phan tan cua
s6 khach trong mdi chuyén so voi sé khach trung binh cua cac chuyen DX cang 16n

thi mirc phén tan cang 16n, 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:

f)é mdi chuyén 13i binh quén 13 300 nghin VND thi doanh thu binh quan cua moi
chuyén 1a 1 triéu 300 nghin VND (vi phai trir di 1 tri¢u ti€n chi phi). Ma s6 khach
trung binh trén moi chuyén 1a 32,25 nguoi do do gia vé phai quy dinh la:

1300000:32,25=40310 (VND)

Cau 3:
Goi X va Y 14 ning suét lta khi dung hai loai phan bén I va IL.
a) Tdc dung cia hai loai phdn bon dén nang sudt hia trung binh c¢é nhw nhau hay
khong:

Hudng dan: Dang bai toan so sdanh hai gia tri trung binh, truong hop chua biét
phuong sai Iy thuyét, chira bletphan b6 chudn nhung hai c¢& mau lom. Triede tién, tinh
nang sudt 0a 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.

Tt bang dir 1i€u ta tinh dugc:
Nx =Ny = 51; X =4,6814; Y =4,6735; s% =0,0194; s2 =0,0171

Ta théy, X >Y . Do d6, tién hanh kiém dinh bai toan sau:

H: EX=EY
(=0,05)
K: EX>EY
Mién béac bé ctia bai toan:
S={U>u(w)}
CU-_ XY 46814-46735 0,
Tinh: < & \/ 00194 00171
+ +
n,—-1 n,-1 50 50

Tra bang cua phan bd chuan tic ta duoc: u(o) = u(0,05) = 1,645

— Ta thdy U < u(a) do d6 mién bac bo khong di xay ra. Ta chip nhan H va béc
bo K. Vay voi mic y nghia 0,05 ta tam thoi chap nhan rang hai loai phan bon cho
nang suat lta nhu nhau.

b) Uéc lwong ti 1é dién tich ruéng cho néing sudt cao (> 4,7 tan/ha) khi ding phan
bon loai I (voi 1 — a=0,95):

Ty I¢ mau cua ruong cho nang suat cao:
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11+6+3 20
51 51

Véi 1 —a =0,95 thi khoang udc lugng nhur sau:

o u@ [p*@-p9. p*H{ j/p (1 p)j
n 2 n
be __19 2031, 20, o 20:331}
51 51

pe(0,2582; 0,5262)

Vay voi xac sudt 95% thi ty 1& dién tich rudng cho ning suit cao khi dung phan
bon loai II thude khoang (0,2582; 0,5262).

¢) Ty 1é dién tich ruéng diing phdn bén logi I c¢6 nhw khdng dinh khéng (o = 0,05):

*

Hudng dan: Dang bai todn Tiéu chudn phi hop Khi binh phwong, leu ¥ gdp
khodng dé théa man m; =5 Vi

Vi s6 quan sat trong khoang cudi cling < 5 nén ta tién hanh gop khoang thanh:

Khoang gia tri ndng
sut (tin/ha)

Sé dién tich rudng

dung loai PB I (ha)

Bai toan:
Gia thiét H: Dién tich rudng theo ty 1€ 0,09 : 0,19:0,21:0,3: 0,21
Déi thiét K: Dién tich rudng khong theo ty 1¢ nhu trén
Murc y nghia 0,05
Mién bac bé cua bai toan:
S={ 230z o))

Trong d6: + m; 1a sb quan sat trong khoang thi i.

<45 |[45;46)|[4,6;47)|[47,48)| =48

5 10 15 10 11

+n la tong s quan sat, n =51
+ p; 14 x4c suat tinh theo 1y thuyét ciia khoang tht i.
+k 1a sb khoang, k = 5

13& m? n_1(52 10 15 10* 11°

: =— + + +—+
n< p, 5110,09 019 021 03 021

] —-51=3,61
Tra bang phan bd % ta duge: 2, (o) = Xi(0,0S) =9,49
Do d6 mién bac bo khong xay ra, ta chap nhan H va bac bé K.
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Vay, v6i mirc y nghia 0,05 ta tam thoi chap nhén rang “phan bén loai I chinh la
loai miy nim nay dang dung nhung chi d6i mac ma thoi”.

Cau 4:

a) Hé s6 twong quan mdu r va phwong trinh dwong hoi trung binh tuyén tinh thiec
nghiém cua Y theo X

Ta c6: X 13 tu6i bénh nhan (ndm) va Y 1a thoi gian phan huy cua thude (phat).
* Hé s6 twong quan mau.:
1 R
Hinyimi - XY

SxSy

St dung may tinh bé tai ta tinh duoc™:

+EZXiYimi :@
n

6
L X245 rs2 2 8425
6 36
Lyo4 52 = 993
6 36

= Hé b twong quan mau:
6160 _ 245 141
r: 6 6 ) 6 :09561 Ko hA x 'h’( h"
w ' (mo1 quan hé tuyén tinh rat chat)

36°

* Phuong trinh dwong hoi quy tuyén tinh thwc nghiém cia Y theo X:

Y-Y =X (x—X) = y=r2X (x=X)+Y
s S

X X

y-ogsor, [20 3 [, 245) 11
36 6425 6 6

< |y =0,3759%x +8,1518

b) Du bdo thoi gian phan hiy thuéc cia bénh nhdn 27 tudi:

Phuong trinh dudng hoi quy tuyén tinh thyc nghiém cua Y theo X c6 thé dung dé
du bao thoi gian phan hity thude ciia mot bénh nhan c6 tudi nhét dinh.

Vi bénh nhan 27 tudi (x = 27) thi thoi gian phan huy thude 1a:
y = 0,3759. 27 + 8,1518 = 18,3 (pht)

! Xem cach tim céc chi s thong ké bang méy tinh bo tui tai Phy luc P.2.2, trang 163 — 164.
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4. Pé thi cudi ky phu — hé niim 2014

_ PAIHOC QUOC GIA HA NOI A PE THI KET THUC HOC KY PHU
TRUONG PAI HOC KHOA HOC TU NHIEN HE NAM 2014

Moén thi: Xac suit thong ké

Ma mon hoc: MAT 1101 S6 tin chi: 03
Danh cho sinh vién cac khoa: Vit Iy, Hoa hoc, Sinh hoc, Dia ly, Pia chat, Méi truong,
KT-TV-HDH, Y-Duoc
Dang dé thi: Puwoc si dung tdi liéu
Thoi gian 1am bai: 120 phut (khong ké thoi gian phat dé)
Cau ,1 (2d): Chon ngau nhién 3 yiér} bi tir mot tai cod 6 bi‘ den \{é 4 bi tra“'mg~. Goi X 1a sb
bi trang duoc ch(_)g. Goi Y Ia s0 tién nhan dugc, biét rang néu dugc moi bi trang sé&
duoc 200 USD, moi bi den duoc 300 USD.

a) Tim ky vong, phuong sai ciia Y. Néu y nghia cac dai lugng.

b) Tim bang phan bd ddng thoi ciia X, Y. Tinh cov(X, Y); két luan gi vé tinh doc
lapcua X va'y.

Céau 2 (3d): Trong lugng san pham X ctia mot may tu dong san xuat 1a mot bién ngau
nhién c6 phan bd chuan véi trung binh 100g, dg 1éch tiéu chuan 1g. San pham dugc
coi 1a dat tiéu chuin k¥ thuat n€u trong lugng cuia no dat tir 98¢ dén 102g.

a) Tim ty 1& san pham dat tiéu chuan k¥ thuat cia nha may.

b) U('wc, luong s6 san pham khong dat tiéu chuan tir 16 hang gdm 200 san pham
dugc san xuat ra tir may nay.

¢) Tim a & P(X > a) = 0,05

Cau 3 (2d): San luong khai thac than & mot cong ty than dugc ghi lai qua 9 ndm nhu
Sau:

Nam (X) 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996

San luong Y

X 60 61 64 65 66 66 69 70 72
(van tan)

a) Tim udc lugng cho hé sé twong quan ciia X va Y. Két luan gi vé mbi quan hé
gita X va'yY.

b) Tim dudng hdi quy tuyén tinh thuc nghiém cta X va Y. Hay du doan vé sb
than c6 thé khai thac dugc vao nam 2000?

Céu 4 (3d): SO tai nan giao thong x4y ra mdi ngay & thanh phd quan sat duoc (trong
156 ngay quan sat):

S6 tai nan trong ngay (X) 0 1 2 3 4 5 6 7 8

S6 ngay (n) 10 | 32 | 46 | 35 | 20 9 2 1 1
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a) Udc luong cho s6 vu tai nan trung binh trong ngay ¢ thanh phé véi do tin cay
95%. Y nghia cia udc luong nay la gi?

b) Sb vu tai nan trong ngay 16n hon 4 thi ngay d6 dugc xem la ngay tir thin, hdy
kiém tra nhan xét cho rang ty 1¢ ngay tir than ¢ thanh pho nay la 16n hon 8%. Hay néu
y nghia cua két luan cua ban?

¢) C6 ¥ kién cho rang sd tai nan giao théng & thanh phd mdi ngdy c6 phan bd
Poisson. Hay két luan vé nhan xét nay vi mirc y nghia o = 0,01.

Loi giai:
Cau 1:
a) Tim EY, DY. Néu y nghia cadc dai luong:
X 12 56 bi trang trong 3 vién bi duoc 14y ra. Ta c6: X(Q) = {0, 1, 2, 3}
Y 14 s6 tién nhan duoc: Y = 200X + 300(3 — X) = 900 — 100X

+ Tinh céc x4c suat tuong ung:

0 ~3
px=0)="0C o1 pry —a00) =1
CJ 6 6
1 2
pex=1)= S8 _ 1 pry _gog)=L
> 2 2
2 ~1
P(X = 2)—C o 3 :>P(Y=7OO)=3
> 10 10
3 A0
P(X = 3)—ﬁ 1 :>|:’(Y=600)=i
10 30 30
= Bdng phdn bé xdc sudt cia Y-
Y 600 700 800 900
P(Y = V) 1/30 3/10 1/2 1/6

+ Ky vong cua Y:
1 3 1 1
EY = y,p; =600.— +700.-— +800.= +900.= = (USD)
30 10 2 6
+ Phuong sai cua Y:

DY =EY?* - (EY)* = 6002.3—10 + 7002.% + 8002.% + 9002% —780° = 5600

* Y nohia cdc dai lwong:

+ EY thé hién gi4 tri trung binh ctia sb tién nhan dugc.

+ DY thé hién mirc do phan tan (mirc d6 tan mat) ciia cac sb tién nhan duge xung
quanh gia tri trung binh ctia chung. DY cang 16n thi mic d§ phan tan cang 16n, DY
cang nho thi cac so tién cang tap trung quanh gié tri trung binh.
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b) Bang phdn bé dong thoi ciia X va Y. Tinh cov(X, Y). Két ludn vé tinh déc lap giita
Xvay:

+ Bdng phdn bé 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 —-EXEY
Ta co:
Sy 1 3 1 1
EXY = izzl:jzzl:xiyjpij = 600.3.% + 700'2'E +800.1.§ +900.0.€ =880
1 .1 3 1
EX =Y xp; = O'E +1E+ 2'E+3'% =12

EY =780 (theo céu a)
Suy ra: cov(X,Y) =880-1,2.780 =
+ Két ludin vé tinh déc ldp gitta X va Y:
X va'Y doc lap khi va chi khi:
PX=X;;Y=Yy,)=PX=x,).P(Y =y,) Vij.

Xét mot trudng hop cu thé ta thay:

0=P(X =0;Y =600) % P(X =0).P(Y =600) = - . = = =
6 30 180
Vay X va 'Y khong ddc lap (hay X va Y phu thudc voi nhau).

Céau 2:
X 1a trong lwong san phdm do may ty dong san xuit: X ~ N(100, 1%)
a) Tim ty [é san pham dat tiéu chudn ky thudt ciia nha may:

San pham dat tiéu chuan 1a nhimg san pham c6 trong luong tir 98 dén 102g. Xac
suat can tim:

98-100 S X —1100 S 102 1100

(v6i Z = (X — 100)/1 1a DPLNN c¢6 phan bd chuén tic)
=®(2) - D(-2) =2.0(2) -1=2.0,9772 -1 = |0,9544

P(98£X£102):P( )zP(—2<Z<2)
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b) Ubc luong sé san pham khéng dat tiéu chuan tir 16 hang gom 200 san pham:
Khi 14y ngiu nhién mot san phdm, xac sudt dé san pham nay khong dat tiéu

chuén 1a: 1—0,9544 = 0,0456

Néu goi Y 1a sé san pham khong dat tiéu chuefm trong 200 san phémﬁduqc liy ra
thi: Y ~ B(200; 0,0456). Udc lugng cho s6 san pham khong dat tiéu chuan 1a tim ky
vong cua Y (udc luong diém).

Sb san pham khong dat tiéu chuan theo wéc lwong la:
200. 0,0456 = 9,12 (san pham)
¢) Tim a @é 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

Céau 3:
X: nam
Y: san lugng (van tan)

a) Ubc luong cho hé sé twong quan mdu ciia X Va Y:

* H¢ so tuong quan mau:

iniyimi -X.Y

SxSy

I =

St dung may tinh bé tai ta tinh duoc’:

1 1181342
+ — Xx.ym=———
nZ |y| i 9
_ 2
+ X =1992 +55 = ?0
+Y= % +5% =14,0988
= Hé sb tuong quan mau:
118;342 1992 5;93
r= 50 =[0,9856
?14,0988

! Xem céch tim c4c chi s6 théng ké bing may tinh bo thi tai Phu luc P.2.2, trang 163 — 164.
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* Moi quan h¢ gitta X va Y 1a mbi quan hé tuyén tinh thuén, rat chat.

b) Duong hoi quy tuyén tinh thwc nghiém ciia X va Y; dw dodn sé than cé thé khai
thac dwoc trong nam 2000:

+ Pudng hodi quy tuyén tinh thuc nghiém ctia X theo Y:

XX =13 (y—¥) & x ~1992 = 0,9856. |~ 2 (y— 593)
s, 3.14,0988 9

< |X=0,6777y+1947,3444

+ Pudng hodi quy tuyén tinh thuc nghiém cta Y theo X:

VoY =3 (x=X) e y -2 _ 09856, 2140988 (o _1909)
s, 9 20

<y =1,4333x —2789,247

Dy doan sb ghan c6 thé khai thac dugc vao nam 2000: dua vao phuong trinh
duong hoi quy tuyén tinh thyc nghiém cua Y theo X ta co:

Voo =1,4333.2000 — 2789,247 = 77,353 (van tén)

Cau 4:

a) Udc leong s6 vu tai nan trung binh trong ngay, do tin cdy 95%. Y nghia ciia wéc
lwong:

Hudng dan: Dang bai toan woc lwong khoang cho gid tri trung binh, truong hop
chua biét phirong sai, chua biét phdn bé chudn nhung cé madu Ién.

Goi X 1a s tai nan giao thong trong ngay. Dya vao s6 liéu quan sat ta c6:

s 1 0.10+1.32+2.46+3.35+4.20+5.9+6.2+7.1+8.1
n

_38L_ 5 4423
156

o — 0%.10+1%.32+246+3%35+4°.20+5%9+6°2+7°1+8%1 (381 ?
- 156 156

=21185
= Khodang udc luong:
EX e z_u(sz; m(ﬂj;
2)\n-1 2)Nn-1

EX e| 2,4423-u(0,025) 2 1185, 2,4423+u(0,025), | ———— 21185
155 155
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EXe(24423 1961/21185 2,4423+1,96 21185J

EX €(2,2132;2,6714)

Vay, voi do tin cdy 95% thi s tai nan giao thong trung binh/ngay nam trong
khoang (2,2132; 2,6714).

* Y nghia cua woc lwong:

So tai nan giao thong trung binh/ngay nam trong khoang (2,2132; 2,6714) voi
xac suat 95% va nam ngoai khoang trén vai xac sut 5%.

b) Kiém tra nhdn xét: Ty 1é ngay tir than (s6 tai nan > 4) 1ém hon 8%. Néu y nghia
ket luan:
Hudng dan: Dang bai kiém dinh gid thiét cho ty Ié.
Ty 1& ngay tir than dya trén mau quan sat 1a:
9+2+1+1 13
156 156

*:

Bai toan:
Gia thiét H: p = 0,08
Déi thiét K: p > 0,08
Murc y nghia 5%.

Mién bac bo:

S—

Jn >
{\/ po(1- po) u(a)}

p* —po \/— 13/156 — 008\/— 0153

Taco ) /0,08.0,02

Tra bang ta duoc: u(a) = u(0,05) =1,645

Do d6, mién tiéu chuan khéng xay ra, ta chip nhan H va bac bo K. Vay voi mirc
v nghia 5% ta tam thoi khong chap nhén 161 nhan xét cho rang ty 1€ ngay tu than ¢
thanh pho trén 1a 16n hon 8%, cho t&i khi ¢6 thém thong tin mai.

* Y nghia cua két ludgn trén:
Két luan dua ra & trén c6 xac suat dung 1a 95%, xac suat sai la 5%.

¢) Kiém tra nhdn xét: So6 tai nan giao théng ¢ thanh phd ndy c¢é phdn bé Poisson,
muec y nghia 0,01:

Dé cho s6 quan sat ti thiéu bang 3, ta tién hanh gop khoang thanh nhu sau:

Sb tai nan (X) 0 1 2 3 4 >5
Sb ngay (n) 10 32 46 35 20 13
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Udc lugng diém cho tham an A cia phan bd Poisson:

A*=X =2,4423 (theo ciu a)

+ Tinh cdc xdc sudt Iy thuyét theo phdn bé Poisson (A*):

P(X =0) =e2*® Z’LI%O =0,0870
P(X =1) =e?*? lezsl =0,2124
P(X =2) =e2%® Z’L'z‘o’z =0,2594
P(X =3) =% 2’4;1!233 =0,2111
P(X = 4) = &242 2’43!234 - 01289

P(X>5)=1-P(X <5)=0,1012
Bai toan:
H: X ¢6 phan bd Poisson
K: X khong c6 phan bb Poisson
Mirc y nghia oo = 0,01
Mién béc bo:
S = {XZ 2 Xi—r—l (O(.)}
(v6i k = 6 13 s6 khoang va r = 1 1 s6 lugng tham 4n)
10° 32° 46°
1"m 1 008704_021244_02594Jr
T|nh X — - = — ' ' ’ —156:2,358
N4z p, 156 352 20° 13?
+ + -
0,2111 10,1289 0,1012

Tra bang cua phan bd Khi binh phuong ta duge: % _,_, (o) =%5(0,01) =13,28

Do d6, mién bac bo khong xay ra, ta chap nhan H va bac bo K. Vay voi mic ¥

nghia 0,01 ta tam thoi cho rang sd tai nan trong mot ngay c6 phan bd Poisson cho téi
khi c6 thém thong tin méi.
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5. Pé thi cudi ky I nim hoc 2014 — 2015
_ PATHOC QUOC GIAHANOI BE THI KET THUC HOC KY I
TRUONG DAI HOC KHOA HQC TU NHIEN NAM HOQC 2014 — 2015
Moén thi: X4c suit thong ké

M3 mén hoc: MAT 1101 S4 tin chi: 03

Danh cho sinh vién cac khoa: Vat Iy, Hoa hoc, Sinh hoc, Dia ly, Pia chat, Méi truong,
KT-TV-HDH, Y-Duoc

Dang dé thi: Pwoc si dung tai liéu
Thoi gian lam bai: 90 pht (khong ké thoi gian phat dé)
Cau 1: C6 hai xa thu, mdi nguoi ban mot vién dan vao mét cai dich. Xac suit ban

trang cua hai xa th 1an luot 13 0,7; 0,8. Goi X 1a s6 vién dan trang dich, tim phan phdi
xac suat cua X va tim EX.

CAu 2: Mot thung chira rat nhiéu cam voi ty 1¢ cam t6t 1a 80%. Mot nguoi chon ngau
nhién 2 qua tir thung cam bo vao mot ro cam trong do6 da co san 3 qua cam tot va 1 qua
cam xau. Sau d6 nguoi nay lai chon ngau nhién 1 qua tir r6.

a) Tinh x4c suat dé qua cam lay ra tir r6 13 cam tit.

b) Gia sir qua cam 1y ra tir r6 1a cam tét. Tinh xéac suat dé trong 2 qua lay ra tir
thung cam c¢ it nhat 1 qua cam tot.

Cau 3: Tung con xuc xic 100 lan ta thu duoc két qua nhu sau:

Mt 1 2 3 4 5 6
S4 1an xuét hién 16 15 17 18 9 25

Véi mirc ¥ nghia 5% c6 thé két luan con xuc xac nay khong can d6i dong chat
hay khong?

Céau 4: Nguoi ta cho 6 bénh nhan st dung mot !oai thuéc A va sau d6 tién hanh do
thoi gian (tinh bang mili gidy) phan ung véi thude cua 6 bénh nhan nay thi thu dugc
ket qua: 91, 87,99, 77, 88, 91.

Sau d6 nguoi ta cho 6 bénh nhan khac st dupg loai thudc B va cling tién hanh do
thoi gian (tinh bang mili gidy) phan ung véi thude ciia 6 bénh nhan nay thi thu duoc
ket qug’t: 101, 110, ’103, 93, 99, 85. Gia thiét rang thot gian phan img véi cac loai thude
trén xap xi phan bo chuan va do 1éch tiéu chuan cua chiing 1a nhu nhau.

~a) V6i muce y nghia 5% hay kiém tra xem thoi gian phan tng trung binh véi
thude B 16n hon so véi thuoc A hay khong?

b) Vi do tin cay 95% hay udc lugng khoang cho thoi gian phan img trung binh
v6i thude A va véi thude B.

Cau 5: Doanh thu tig nim (ty dong) ctia mot cong ty tinh tir nam thanh 1ap duge cho
trong bang sau:

Nam thir (X) 1 2 3 4 5
Doanh thu (Y) | 12 19 29 37 45
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a) Lap phuong trinh héi quy tuyén tinh y = ax + b.
b) Str dung dudng hoi quy trén dé du bao doanh thu cua cong ty trong nam thi 8.
Cau 1:

Goi X la téng s6 vién dan ban trang dich ctia hai xa thu. Mdi xa thi bén 1 vién
nén X co6 thé nhan cac gia tri la: X(Q) = {0, 1, 2}

Tinh céc xac suat tuong tng:

+P(X=0)=0,3.0,2=0,06 (ca hai xa tha déu ban truot)
+P(X=1)=0,7.0,2+0,3.0,8=0,38 (1 xa thl ban tring, 1 xa tha ban truot)
+P(X=2)=0,7.08=0,56 (ca hai xa tha déu ban tring)
= Bang phéan bd x4c suét ciia X:
X 0 1 2
P 0,06 0,38 0,56

= S6 vién trung dich trung binh:

3
EX=> x;p; =0.0,06+1.0,38+2.056 =15 (vién)

i=1

Cau 2:

Huéng dan: Dang bai todn sit dung cong thirc xdc sudt day di (toan phan) va
cong thitc Bayes nhung cach hoi dé gay hiéu nham lan. C6 thé hinh dung thanh hai
hanh dong: hanh dong 1 ldy ngau nhién 2 qua tir thung cam va hanh dong 11 ldy ngau
nhién 1 qua tir ro cam, trong do xdc sudt ldy dwoc cam tot tir ré cam con phu thudc
vdo viéc ldy 2 qua tir thimg cam truéc do.

C6 thé hinh dung so do cdy nhuw sau:

Ldy 2 quad cam tir thiing

0,04 0132"\0164~

< 2

P 1 cam tot, ,
2 cam xdu 1 cam xéu 2 cam tot
1/2 2/3 5/6
A\ 4 A 4 A\ 4
Ldy dwoc I cam tot tir ré Ldy dwoc 1 cam tot tir ré Ldy dwoc 1 cam tot tir ré

a) Tinh xdc sudt @é qua cam ldy ra tir ¥6 la cam tot:
Goi: X 1a s6 cam tdt 1dy ra tir thung cam (trong lan lay dau tién)

H 14 bién ¢6 1iy duoc cam tét tir rd cam (trong 1an 13y thit hai)

Hoang Van Trong —0974.971.149
149



Cdp nhat 07/12/2015
Tinh cac x4c suit twong Ung;
P(X =0)=C).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 khéng 1ay duoc qua cam tot ndo tir 1an 14y dau tién thi xac suat liy duoc
cam tot ¢ 1an thr hai la:

| W

1
PH|X=0)==—==
(H] ) 6 2

+ Néu ldy dugec mot qua cam tdt tir 1an 14y dau tién thi x4c suét ldy dugc cam tot
¢ lan thir hai la:
4 2
PH|X=1)====
6 3
+ Néu lay dugc ca hai qua cam tot tir 1an 1iy dau tién thi x4c suét ldy duoc cam
tot ¢ lan thu hai la:
5
PH|X=2)= 5

= XA&c suat 1ay duoc cam t6t tir ro cam: ap dung CTXS day du
PH)=PH|X=0).P(X=0)+P(H|X=1).P(X=1)+P(H|X=2).P(X=2)

_004t10322 0642 |2
2 3 6 (30

b) Cam ldy ra tir 6 la cam tot. Tinh xdc sudt dé trong hai qua ldy ra tiv thing cam
co it nhat mot cam tot.

Huéng dan: Bai todn cho biét trude két qua xdy ra va c6 3 nguyén nhan dan dén
ket qua nay: lan dau khong lay dwoc cam tot, lay dwoc I cam tot, lay dwoc 2 cam tot.
Yéu cau tinh xac suat de lan dau lay dwoc I cam tot hoac 2 cam tot (ap dung cong
thirc Bayes)

Ap dung cong thiic Bayes ta dugc:

P(H|X =1).P(X =1) + P(H | X = 2). P(X = 2)

P(X>1|H) =
P(H)
2 5
i o,32.§+o,64.E _56.23_[112
23 7530 |115
30

Cau 3:
Huong dan: Con xuc xac can doi va dong chat khi xac sudt xuat hién cdac mat la

nhir nhau. Bai todn dang “Tiéu chuan phit hop Khi binh phwong”.
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Bai toan:

H: con xuc xic can di va dong chat

K: con xiic xac khong can ddi va dong chat

Mtrc y nghia: o = 0,05

Mién bac bd cua bai toan:

S={x* 2%, ()} (v6i k = 6 1 s6 khoang chia)
6 2 2 2 2 2 2 2
. Xzzlzﬂ_n: 1 (16° 18° 17° 18 9* 25°)
NS p, 1000 1/6  1/6 1/6 1/6 1/6 1/6

=108-100=8
Tra bang ta duoc: i (o) =y2(0,05) =11,07

Do d6, mién tiéu chuan khong xay ra, ta chip nhan H va bac bo K. Vay véi mic
y nghia 5% ta chua thé cho rang con xuc xac nay khéng can doi va dong chat.

Cau 4:

a) Voi mirc y nghia 5% hay kiém tra xem thoi gian phan vmg trung binh véi thuéc B
[6n hon so voi thuoc A hay khong:

Hudng dan: Dang bai todn so sanh hai gid tri trung binh, truong hop thir hai:
biet phan bo chuan nhung chwa biét phuwong sai.

Goi X 14 thoi gian phan Gng v6i thude A, Y 14 thoi gian phan Gmg véi thude B.

Bai toan:
H: EX=EY
(a=0,05)
K: EX<EY

Mién bac bo cua bai toan:

{t < _tnA+nB—2 ((1) }

Tinh:
. X-Y \/nAnB(nA+nB—2)
AN ASK +NgSS Na+Ng
Ta co:
X = 91+87+99+77+88+91 533
6 6
v 101+110+103+93+99+85 591
6 6

1 533)°
S = 6(912 +87%+99% +77% +88% + 912)_(?) = 42,8056
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L ? 2 2 2 2 2 591\’
= (107" +110° +103° +93° +.99° +85* )| == | =61,9167
Suy ra:
(533-591)/6 36.10 _ 515,
|/4/6.42,8056 +6.61,9167 V12

t=

Tra bang cta phan b Student ta dugc: —t, ., , (a)=—t, (0,05) =-1812

Do d6, mién bac bo di xay ra, ta bac bo H va chdp nhan K. Vay voéi muc ¥ nghia
5%, ta c6 thé két ludn rang phan ung trung binh cta ngudi bénh véi thuée B 16n hon
voi thude A.

b) Uéc luong khodng cho thoi gian phdn ieng thuéc trung binh véi thuoc A va thuéc B:

Hudng dan: Dang bai todn wéc lwong khodng cho gid tri trung binh, truong hop
biet phan bo chuan nhung chwa biét phwong sai.

* Poi véi thuoc A, woe lwong khodng cho EX:
2 =42,8056
= Udc lugng khoang cho EX vdi do tin cdy 95%:

EXe|X-t, _1(EJS—X; X+t _1(2j5_x
*\2)n, -1 *\2)n, -1
ex <[ 533t (0,025) 42, 80561 533, 1 (0,025) (42,8056
6 6 5
Ex o 5_33_2 57 /428056 L2571 42,85056]

EX €(81,31; 96,36)

Vay, voi do tin cdy 95% thi thoi gian phan Gng trung binh véi thuée A nam trong
khoang (81,31; 96,36) mili giay.
* Déi vé&i thude B, wée liwong khodng cho EY:

=61,9167
= U6c luong khoang cho EY vai dd tin ciy 95%:

= a) s = a) s
EYe|Y-t (%] . X4t [%|- 2
"B_l(Zj,/nB -1 ° 1(2] Ng —1}

EY e %—t (0,025) /61’95167; 521+t5(o,025)‘/—61'95167J
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EY ¢ [ﬁl 2571 %% 9167 +2,571 /—61’95167 J

EY (89,45; 107,55)

Vay, véi do tin cay 95% thi thoi gian phan tng trung binh véi thudc B nam trong
khoang (89,45; 107,55) mili giay.

Cau 5:
Goi: X la thir ty cia nam
Y la doanh thu cua nam tuong ng.
a) Ldp phwong trinh dwong hoi quy tuyén tinh thue nghiém y = ax + b:

* Hé so twong quan mau:

rl]inyimi -X.Y

SxSy

I =

St dung may tinh bo tdi ta tinh dugc’:
+ Einyimi =102
n
+X=3 +s5 =2
+Y =284 +s2 =141,44

= H¢ s0 twong quan mau:

_102-8284 oo
2.141,44 ’ (mdi quan h¢ tuyén tinh rat chat)

* Phirong trinh dwong hoi quy tuyén tinh thwc nghiém cia Y theo X:

y_V:rS_Y(X_i)@y:rS—Y(X—X)—FV

X SX

y =0,9989 /1412’44 (x —3)+28,4

&y =8,4%x+3,1992

b) Du bao doanh thu cua cong ty trong nam thir 8:

Phuong trinh dudng hoi quy tuyén tinh thyc nghiém cua Y theo X co6 thé dung dé
du bdo doanh thu cta cong ty tai mot nam nhat dinh.

Doanh thu trong nim thir 8 1a: 8,4.8 + 3,1992 =|70,4| (don vi tién t&)

! Xem cach tim céc chi s thdng ké bing may tinh bo tui tai Phy luc P.2.2, trang 163 — 164.
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6. Pé thi cudi ky IT nim hoc 2014 — 2015

_ PAIHOC QUOC GIA HA NOI A PE THI KET THUC HQOC KY II
TRUONG PAI HOC KHOA HOC TU NHIEN NAM HOC 2014 — 2015

Moén thi: X4c suit thong ké

Ma mon hoc: MAT 1101 S6 tin chi: 03

Danh cho sinh vién cac khoa: Vat Iy, Hoa hoc, Sinh hoc, Dia ly, Pia chat, Méi truong,
KT-TV-HDH, Y-Duoc

Dang dé thi: Pwoc si dung tai liéu

Thoi gian lam bai: 90 pht (khong ké thoi gian phat dé)

Cau 1. Mot cong ty bao hiém phan chia khach hang thanh 3 loai: rui ro nhat, ri ro
trung binh va it rui ro véi ty 1€ 2:5:3. Mot bao cao dua ra kha nang mot nguoi rai ro
nhat, riii ro trung binh va it ri ro gip tai nan trong khoang thoi gian 1 nim tuong mg
14 0,05; 0,15 va 0,3.

a) Tinh xé&c suat @& mot khach hang bt ky gip tai nan trong mot nim?

b) Néu khach hang A khong c6 tai nan ndo trong nam 1987, tinh xac suat dé A
thudc 16p khach hang rii ro nhat?

Cau 2. Cho bién ngiu nhién X c6 phan bd vi ham mat d xac suat

kx khio0<x<4
f(x) = ,
0 khac

a) Tim xac sudt P(1 < X <2)

b) Quan sat X 10 lan va goi Y 13 s6 1an X roi vao khoang (1, 2). Tim phan bd xéac
suat cia 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 chét lugng mau hat cta lia mi véi nhiéu anh huong, khi hdu va
phan bén nito” (1997, Vol.128, tr 135-142)] da nghién cuou ky vong cuia ham lugng
protein thd lta mi hat (CP) va Hagberg roi (HFN) duoc khdo sat & Vuong qudc Anh.
Céc phan tich st dung cac ap dung phan bén (kg N/ha), nhiét d6 (°C) va tong luong
mua thang (mm). S6 lidu dudi day mo ta nhiét d0 cho lta mi sinh trudng tai Pai hoc
Nong nghiép Harper Adams tir 1981 dén 2014. Nhiét d6 do duoc trong cac thang 6
nhu sau:

15,2; 14,2; 14,0; 12,2; 14,4; 12,5; 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 str nhiét 6 c6 phan bd chuan véi do 1éch tiéu chuan o = 0,5.
a) Xay dung khoang tin cdy 99% cho ky vong nhiét d6. Néu sai s trong khoang
ude lugng nhé hon 2°C thi kich ¢& mau sé 1a bao nhiéu?
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b) Néu d6 rong cua khodng tin ciy cho nhiét do trung binh 1a 1,5°C nhan duoc
tir 6 1iéu mau trén thi do tin cay b'fmg bao nhiéu?

¢) Kiém tra nhiét do trung binh trong cac thang 6 c6 cao hon 13°C hay khong
vo1 muce y nghia 5%7?

d) Tir mau s6 lidu nhan duoc ta c6 thé khang dinh dugc c6 30% cac thang 6 cd
nhiét d§ duoi 13; 40% cac thang 6 c6 nhiét do tur 13 dén 15 va 30% cac thang 6 co
nhiét dJ tur 15 tré 1€n hay khong véi mue y nghia 5%.

Cau 4. Mot bai bao trong Technometrics cia Narula & JFWellington [“Dy bao, hdi
quy tuyén tinh va tong tbi thiéu cta sai s6 twong d6i” (1977, Vol. 19)] trinh bay dit liéu
vé gia ban va thué hang nim cho 21 ngdi nha.

Giaban(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

Giaban(X) | 405 | 439 | 375 | 379 | 445 | 37,9 | 389 | 36,9 | 458 | 31,0

30,9

Thué (Y) 7,784 | 9,038 | 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 thuc nghiém dy bao gia ban nha theo thué
va udc luong binh phuong sai s6 khi dung dudng hoi quy trén.

b) Dy béo gia ban nha néu thué 1a 7,50
Cau 1:

Hudng dan: Dang bai todn sir dung cong thirc xdc sudt day dii va céng thirc
Bayes.

a) Xdc sudt dé mot khdach hang bdt ky gdp tai nan trong ndm:
Goi céc bién cb:
A = “Khéch hang rai ro nhat”
B = “Khach hang rui ro trung binh”
C = “Khach hang it rai ro”
H = “Khach hang gap tai nan trong ndm”
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 suat mot khach hang bat ky gap 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) Nguroi A khong c6 tai ngn nao trong nam. Xac sudt dé A thude 16p khach hang riii

ro nhat:

+ X4c sudt dé ngudi A khong bj tai nan:

P(H) =1-P(H) =1-0,175=0,825

+ Xac suat dé nguoi A vira khong bi tai nan vira thuéc nhém ngudi rai ro nhat:

P(HA) = P(H| A).P(A)=0,95.0,2 = 0,19

— Xéc sudt dé A thudc nhom ngudi rui ro nhét khi biét A 1a khach hang khong

bi tai nan nao trong nam:

P(HA) 019
P(H) 0,825

P(A|H) =

0,2303

Cau 2:
a) Tim xdc sudt P(1 < X < 2):
Vi f(x) 1a ham mat d6 cua X nén suy ra:
4
=le8k=1<k= %

X2
20

+ff(x) dx=l<:>j£kxdx=1<:> k
—o0 0

= X4ac suat can tim:

22
1xdx=1x—
8 8 2

=—=0,1875

2
Pl<X<2)=
{ 16

1

b) Tim phén bé xdc sudt ciia Y va EY, DY:

Y 1a s6 1an quan sat thdy X roi vao khoang (1, 2) trong téng s6 10 lan quan sat

nén Y c6 phan bé nhi thic:
Y ~ B(10; 0,1875)
+ Xac sut dé c6 dung k 1an xuat hién X trong 10 lan quan sat la:
P(Y =k) = C{.0,1875".0,8125"

= Bang phdn bo xadc suat cua Y:

Y 0 1 2 3 4 5 6 7 8

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| (l4n)

+ Phwong sai cua Y-

DY =np(1-p) =10.0,1875.0,8125 = [1,5234
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Cau 3:

a) Xay dung khodng tin cdy 99% cho ky vong nhiét do. Tim kich thuwéc mau biét sai
6 nhé hon 2°C:

Huéng ddn: Dang bai todn wéc lwong khodng cho gid tri trung binh, truong hop
biét phdn bo chuan va biét phwong sai 1y thuyét.

Goi X 1a nhi€t d§ cho lta mi. Nhiét do trung binh do dugc tir mau la:

33
22X

X=+L_=1378
33

= Khoang udc luong cho ky vong nhiét do:

U

0,5 0,5
EX€e|1378-2576—; 13,78+2576—
( V33 \/33]

EX (13,56, 14)
Vay, véi do tin cay 99% thi nhiét dJ trung binh nam trong khoang (13,56; 14)°C

+ Sai s0 ctia udc lugng nho hon 2 suy ra:

u(g)i <2 > HE0 (0/2).0 <n> (—u(a/Z).cjz
2)n 2 2

2
S (M) — 0,415

= Kich thudc mau nho nhit bang 1.

b) Tim dé tin cdy ciia wéce lwong biét dg réng ciia khoang tin cdy la 1,5°C:

D6 rong cia khoang tin cay 1a 1,5°C suy ra:

26 =15 2u(%}i 15« u(%) _15Jn 1533 862

Jn 26 205
=>0U(a/2)=DB8,62)~x1=02~0=0a=0

Do d6, d6 tin cdy cua udc luong: 1—a ~1. g tin cay xap xi 100%
¢) Kiém tra nhiét dg trung binh cia cdc thang 6 ¢é cao hon 13°C hay khéng véi mire
vy nghia o = 0,05.

Hudng dan: Dang bai kiém dinh gia thiét cho gid tri trung binh, trieong hop biét
phdn b6 chudn va biét phwong sai Iy thuyét.
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Bai toan:
Gia thiét H: EX = 13
bébi thiét K: EX > 13
Mtrc y nghia: o = 0,05
Mién bac bo cia bai toan:

S:{ §_13\/HZU(O,)}

o

Ta co:

X_13\/ﬁ:M\/ﬁ:8,962

c 0,

u (o) =u(0,05) =1,645

Do d6, mién tiéu chudn d xdy ra, ta bac bo H va chip nhan K. Vay véi mirc ¥
nghia 5% ta tam thoi cho ring nhiét do trung binh cua céc thang 6 1a cao hon 13°C.

d) Cdc khodang nhiét do (<13°C); (13, 15°C); (15°C <) c6 theo ty Ié 0,3:0,4:0,3 hay
khong:
Hudng dan: Dang bai todn “Tiéu chucfl? phit hop Khi binh phirong” vi kiém tra
xem cdc khoang nhiét do co tuan theo phan bo F nao do hay khong.
Bai toan:
H: cac khoang nhiét d6 tuan theo ty 1€ 0,3 : 0,4 : 0,3
K: cac khoang nhiét d§ khong tuén theo ty 1¢ trén
Murc ¥ nghia: a = 0,05
Bang thong ké dugc rat gon thanh:

Nhistdo X | <13 (13, 15) > 15
m, 9 18 6

Mién bac bod cua bai toan:

S:{XZZxﬁfl(a)} (v6i k = 3 1a sb khoang chia)
1&m? 1(9° 18 6°
gt ==3 " on=—| 2422 2 | 33-36,36-33=336
Taco: X' =127 33[0,3 04 03

Tra bang cua phan bd Khi binh phuong ta duoc: % ¢, () =% 2(0,05) =5,99

Do d6, mién tiéu chuan khong xay ra, ta chap nhan H va bac bo K. Vay véi mic
y nghia 5% ta tam thoi cho rang cac khoang nhiét d6 tuan theo ty 1€ 0,3 : 0,4 : 0,3, cho
to1 khi c6 thém thong tin mai.

Hoang Van Trong —0974.971.149
158



Cdp nhdt 07/12/2015
Cau 4:
a) Xay ding phuwong trinh dwong hoi quy tuyén tinh thiee nghiém dy bdo gia ban nha
theo thué va wéc leong binh phiong sai sé khi dimg dwong hoi quy:

+ Hé s6 twong quan mau:

iniyimi ~-X.Y

SxSy

=

St dung may tinh bo tdi ta tinh dugc’:
+ 1inyimi = 227,405
n

+ X =34,3762 +s% =35,6313
+Y =6,3678 +52 =2,4867

= H¢ s0 twong quan mau:

_ 227,405-34,3762.6,3678
\/35,6313.2,4867

=0,9035 (quan h¢ tuyén tinh rat chit)

* Phuong trinh dwong hoi quy tuyén tinh thuc nghiém cia gid ban nha theo thué
(cua X theo Y):
—X=r2(y-Y)eox=r=(y-Y)+X
Y Sy

35,6313

< x =0,9035 = (y—6,3678)+ 34,3762

< |X=342y+12,598

= Uéc luong sai s6 binh phuong trung binh khi dung duong héi quy trén:
52, =52 (1—r?) =35,6313.(1—0,9035%) = [6,545

b) Du bdo gid ban nha néu thué la 7,5:

Phuong trinh duong hoi quy tuyén tinh thyc nghiém co6 thé dung dé du béo gia
ban nha theo thué nhat dinh nao do.

Néu thué 1a 7,5 thi dy bao gia ban nha:
3,42.7,5+12,598 ~ (38,25 (don vi tién t&)

! Xem cach tim céc chi s thdng ké bing may tinh bo tui tai Phy luc P.2.2, trang 163 — 164.
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PHU LUC

P.1. Kién thirc chuan bi
a. Hodn vi

Cho tdp hop A gom n phan tir (n > 1). Méi két qua ciia sw sap xép thir tw n phan
tir cua tap hop A dwoc goi la mot hoan vi cua n phan tie do.

Goi P, 14 s6 hoan vi ciia n ph?m tr. Ta co:
P =n(n-1)(n-2)..2.1
b. Chinh hop

Cho tdp hop A gom n phan tie (n > 1). Két qua cia viéc ldy k phan tir (k < n) khéc
nhau ti n phan tir cua tap hop A va sap xeép chung theo mot thir tw nao do dwoc goi la
mot chinh hop chdp k cua n phan tu da cho.

Goi AE 1a s6 chinh hop chap k ctia n phan tir. Ta cé:
Af=n(n-1)(n-2)...(n—k+1)

+ Tinh chét:
e A =P

n!
o Aﬁ=m (v6i0!=1van!=P))

Trong mdt chinh hop, mdi phan tir ciia tap A xuat hién khong qua 1 lan.

c. Chinh hop lap

Cho tdp hop A gom n phan tur (n = 1). Chinh hop lap cua k phan tir (k c6 thé I6n
hon n) la mét nhém cé thir t gom k phan tir trong dé méi phan tik ¢6 thé xudt hién tir 1
den k lan.

Goi ;\E 1a s6 chinh hop lap chap k cua n phan tir. Ta co:
Al =nk
d. Té hop

Cho tdp hop A gom n phan tir (n > 1). Méi tdp con gom k phan tik ciia A dwoe goi
la mét t6 hop chdp k ciia n phan tir 3 cho (k phan tir nay khéng can xép theo thir tw).

|
o~k o £ LR A , A a .. k:L
Goi C; 1a 56 t6 hop chap k cua n phan tir. Ta co: Cj k!(n—k)!

+ Tinh chit:
. chocrt
e« C =Cy,+C]
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€. Tich phédn va tich phdn suy rong

+) Pinh nghia tich phdn ham mét bién:
’ O b-a
J-f(X) dx = Lm Z o f(X;)  (néu tdn tai gi¢i han)
a i=1l
Cong thirc Newton — Leibnitz:

100 dx = F(x)} = F(b)- Fla)

(v6i F(x) 1a mot nguyén ham ctia ham s f(x) trén doan [a, b])
+) Nguyén ham ciia mét s6 ham sé so cdp co ban (véi C la s6 thue bat ky):

a+l
dx=x+C X*dXx =

l+C
o+

.X X . X
e'dx=e*+C —=In|x|+C
J 7 X

sinxdx = —cosx+ C cosxdx =sinx + C

- dx
——=—Cotx+C >—=tanx +C
° sin“x ’ COS°X

=arcsinx +C

- > =arctanx +C
1-x

v 1+X

+) Tich phdn suy réng ciia ham mgt bién:
If(x) dx :F(x)[z = lim F(X) — lim F(x)

(voi F(x) 12 mot nguyén ham cua f(x) trén toan tdp xac dinh)
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P.2. Tinh toan chi s6 thong ké biang may tinh bé tai
Phan nay gidi thiéu cach tinh cac chi sb théng ké ctia mau sb liéu vé mét dai
lugng ngau nhién (trung binh mau, phuong sai va phuong sai hiéu chinh mau, d6 léch
tiéu chuan va do 1éch tiéu chuan hiéu chinh mau) va trong quan giita hai dai luong
ngau nhién (hé sb twong quan mau, gia tri a va b trong phuong trinh duong hodi quy
tuyén tinh thuc nghiém: y = ax + b) bang cac loai may tinh bé 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 mdu ciia mét dai lwong ngdu nhién

Cho m6t mau sb liéu thdng ké dudi dang bang tan sudt nhu sau:

Xi X1 Xo X3 cees Xn

ml ml m2 m3 ceeee mn

a) Boi véi may Casio fi-500MS:

(may fx-570MS thi lam twong tie, chi khdc & budc 2 khi chuyén vé ché dg thong
ké mau m¢t bién thi nhan (Mode] (Mode) [ 1 )

+ Bude 1: Reset toan bd mdy, nhan lién tiép 4 phim:

( Shift) (Mode) [ 3 ) =)

+ Budc 2: Chuyén vé ché do thong ké va nhap sb liéu dau vao:
° Chuyén vé ché @6 théng ké mau mot bién:

e Nhap so li€u vao (cac gia tri x;, my,... la cac so cu thé trong bang):

(% Cshift) (> J[(m,] (M+]
(X ] (shift) [ J((m,](M+]
[. : Xn .]. [Shlﬂ] .[. - .]. .[. mn ][M+ ]

Sau khi nhap xong, kiém tra dir liéu nhap vao (néu mudn cé thé bo qua)
bang cach nhan lién tiép phim miii tén xudng [ v |

Nhin dé thoat ché d¢ nhap dit liéu (néu muébn c6 thé bo qua).
+ Budc 3: Hién thi két qua

Nhén d& vao giao dién hién thi két qua. C6 3 tuy chon:

Nhén (=] dé hién thi trung binh mau, hodc:

Nhén (=] dé hién thi d6 l1&ch tiéu chudn mau, hodc:

Nhén (=] dé hién thi d¢ 1&ch tiéu chudn hiéu chinh cia miu
(khi muén xem thém chi sb théng ké khac thi nhan tiép (2]
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b) Déi véi mdy Casio fx-570ES PLUS:
(may tx-570ES hodc tx-570VN PLUS thi lam twong tu)
+ Budc 1: Reset toan bd may, nhén lién tiép 5 phim:

(shift) (9 (3] (=] (Aac]

+ Budc 2: Chuyén vé ché do thong ké va nhap s lidu dau vao
e Chuyén vé ché d¢ théng ké mau mot bién:
(shift] (Mode) (v ] (4 J( 1]
(Mode) (3 (1 )

e Nhap sb liéu vao (cac gia tri x4, Xp,... la cac s6 cu thé trong bang):
Chuét dang & vi tri dong 1 cot X, nhan E]
Chudt chuyén xudng dong 2 cot X, nhan E]
Khi két thuc cot X, nhén (v J( > )dé nhap cac gia tri m; & cot FREQ
e Nhén dé thoat ché do nhap dit lidu.
+ Budc 3: Hién thi két qua
Nhan [ Shift] (1 J( 4 ) d vao giao dién hién thi két qua. C6 4 tuy chon:
Nhin (=] dé hién thi kich thuéc mAu (¢& mau), hodc:
Nhén (=] dé hién thi trung binh mau, hodc:
Nhéin (=] dé hién thi d6 1éch tiéu chuin mau, hodc:
Nhén (=) dé hién thj d6 1éch tiéu chudn hiéu chinh cia mau.
(khi mudn xem thém chi sé théng ké khac thi nhan tiép (Shift]) (1 ][ 4 )

P.2.2. Tinh todn twong quan giiva hai dai liwong ngdu nhién

Cho mdt mau s liéu théng ké dudi dang bang tan suat nhu sau:

Xi X1 X2 X3 Xn
Yi Y1 Vi Y3 Yn
m; ms my ms My

a) Poi véi may Casio fc-500MS:
(Mmay fX-570MS thi lam twong tir, chi khdc & budce 2 khi chuyén vé ché dé thong
ké mau hai bién thi nhan (Mode) (Mode) [ 2 ][ 1))

+ Budc 1: Reset toan bd mdy, nhén lién tiép 4 phim:

( Shift] (Mode] [ 3 ) [ = |
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+ Budc 2: Chuyén vé ché d6 thong ké va nhap sb liéu dau vao:

e Chuyén vé ché d¢ théng ké mAu hai bién: (Mode) [ 3 J( 1]

e Nhip s0 li€u vao may:

4y ) Cshift) [ ) Lmy ) [(M+]
(X ) J Ly J(shift) () (M, (M+]
(%) Oy ) Cshift) (] L, ) [(M+]

Sau khi nhdp xong, kiém tra dit licu nhap vao (néu mudn cé thé bd qua)
bang cach nhan lién ti€p phim miii tén xudng

Nhéan dé thodt ché do nhap dit liéu (néu mudn cé thé bo qua).
+ Budc 3: Hién thi két qua
e Nhén man hinh hién thi ba tiy chon cta dai lugng ngau nhién X.

e Nhén phim sang phai E] man hinh sé& hién thi ba tiy chon cua dai luong
ngau nhién Y.

e Nhan tiép phim sang phai E] dé hién thi ba tiy chon: hé sd twong quan
mau r, hai gia tri A va B trong phuong trinh dudng hdi quy tuyén tinh thuc
nghiém (luu y: c4c may tinh Casio di mic dinh phuong trinh duong hoi
quy c6 dang: y = A + Bx)

(khi mu6n xem thém chi sb thong ké khéc thi nhén tiép )
b) Déi véi mdy Casio fx-570ES PLUS:
(may fX-570ES hodc fx-570VN PLUS thi lam tuwong ty)
+ Bude 1: Reset toan bd may, nhan lién tiép 5 phim:

(shift) [ 9 J(3] (=] (Aac]

+ Budc 2: Chuyén vé ché do théng ké va nhap sb liéu dau vao
e Chuyén vé ché d6 thong ké mau hai bién:
(Shift] (Mode) (v ) (4 ](1 ]
(Mode) (3 J( 2]

e Nhép sd liéu vao may (cac gia tri Xy, Xo,... 14 cac s6 cu thé trong bang):
Chudt dang & vi tri dong 1 c6t X, nhan (=]
Chudt chuyén xudng dong 2 cot X, nhan [E
Khi két thuc c6t X, nhén (v J(_ = )dé nhap cac gia tri y; & cot Y
Khi két thic cot Y, nhin @ E]dé nhap céac gia tri m; & cot FREQ
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e Nhin dé thoat ché d6 nhap di liu.

+ Budc 3: Hién thi két qua

Nhén [Shift) [ 1 J[_ 4 ] dé hién thi ¢& mAu, trung binh, phuong sai, phuong
sai hi¢u chinh cua hai dai lugng ngﬁu nhién, hodc:

Nhén [ Shift] [ 1 ] [ 5 ] dé hién thi hé sb twong quan mau r, hai gia tri A va
B trong phuong trinh dudng hodi quy tuyén tinh thyc nghiém, luu ¥ céc
may tinh Casio da mac dinh phuong trinh c6 dang: y = A + BX

(khi mudn xem thém chi s théng ké khac thi nhan tiép (Shift)( 1 )( 4
hodc (Shift) (1 ][5 )
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P.3. Tinh toan x4c suit thong ké bing ham trong Excel
D6i khi gip phai trudng hop mudn tra 1 bang phin bd xac suit nao d6 nhung lai
khong c6 gido trinh bén canh thi viéc sit dung ham trong Excel 1a mot cach giai quyét
hiéu qua.
P.3.1. Hdm SUMPRODUCT
= SUMPRODUCT (arrayl, [array2], [array3], ...)
Tra vé tong cia tich cdc nhém phan tir trong vmg trong cdc mang dir liéu.

+ Piéu kién: cac d6i s6 ctia ham 1a cdc mang co cung kich thude (cung sd luong
phan tir)

Vi du: Tinh ky vong cua dai lugng ngiu nhién X c6 bang phan bd xac suit:

A3 ~ f- | =SUMPRODUCT(B1:E1,B2:E2)

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. Ham BINOMDIST

= BINOMDIST (number_s, trials, probability s, cumulative)

Tra vé gid tri ciia phdn bo nhi thirc (theo céng thirc Bernoulli).

Néu X 1a dai lugng ngiu nhién rdi rac ¢6 phan bd nhi thirc X ~ B(n, p) thi:
P(X=K) =C.p“(1-p)""

Céc d6i s6 trong ham:
+ number_s: 1a gia tri k trong cong thirc trén
+ trials: 1a gid trin
+ probability s: gia tri xac suat p

+ cumulative: gia tri tich liiy. Néu cho cumulative = 0 thi tmg v6i P(X = k),
néu cho cumulative = 1 thi tng véi P(X < k).

Vi du 1: Lap bang phan b xac sut cia PLNN 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 | 01536 | 00256 | 00016

Vidu 2: Cho X ~ B(6; 0,25). Tim P(X < 3)

Bl - f- | =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 gia tri ciia phdn bo Poisson.

Néu X 1a dai luong ngau nhién roi rac c6 phan bd Poisson voi tham sé A thi:

Céc dbi s trong ham:
+ X: 1a gia tri k trong cong thirc trén
+ mean: 1a gid tri A (gi4 tri trung binh ctia phan bd Poisson)
+ cumulative: gia tri tich liiy. Néu cho cumulative = 0 thi tmg véi P(X = k),
néu cho cumulative = 1 thi tmg vdi P(X < k).
Vi du 1: Lap bang phan b xac suit cia DLNN X ~ Poisson (4)

B2 -~ £ | =POISSON(B1.4.0)
A B C D E F G
1 X 0 1 2 3 4 5
2 P 0.0183 | 0.0733 | 0.1465 | 0.1954 | 0.1954 | 0.1563

Vidy 2: Cho X ~ Poisson (6). Tim P(X < 4)

Bl - £ | =POISSON(4.,6,1)
A B
1 0.2851

P.3.4. Ham NORMDIST
= NORMDIST (X, mean, standard_dev, cumulative)

Tra vé gid tri ciia ham phdn bé chudn.
Néu X ~ N (i, 6°) thi ham phéan bd F(x) dugc tinh bang cong thic sau:

(t-w?

e 2 dt

Tl
0]

—©
Céc doi so trong ham:

+ x: la gia tr1 x trong cong thuc trén
+ mean: 12 gia tri p (gid tri trung binh cta phan bd chuén)
+ standard_dev: 1a gia tri o (d0 1éch tiéu chuan)

+ cumulative: gia tri tich lily. Cho cumulative = 1 dé tra vé F(x)
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Vi du 1: Cho X ~ N(12; 0,59). Tim P(X < 13)

Bl - fe =NORMDIST(13,12,0.5.1)
A B
1 I 0.9772 |

Vi du 2: Lap ham phan b chuan tic Z ~ N(0, 1) véi cac gia tri x tir 0 — 0,29

Bl -~ J | =NORMDIST($A$2+B1,0,1.1)

A B C D E F G H I I K
1 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
2 | 0.0 | 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

|l

P.3.5. Ham NORMINV

= NORMINV (probability, mean, standard_dev)

Tra vé gid tri nghich ddo (gid tri X) ciia phdn bé chuan.

Céc d6i s6 trong ham:
+ probability: gié tri xac suit p sao cho ham phan bb F(x) =p
+ mean: trung binh ciia phan bd chuan
+ standard_dev: do 1éch ticu chuan.

Vidu 1: Cho X ~ N(3; 0,4%). Tim gia trj a sao cho P(X <a)=0,2

Bl -~ fo | =NORMINV(0.2.3,0.4)
A B
1 \| 2.66 |

Vi du 2: Tim u(0,025) ctia phan bd chuan tic N(0, 1)

Bl -~ £ | =NORMINV(1-0.025,0,1)
A B
1 I 1.96 |

P.3.6. Ham TINV
= TINV (probability, deg_freedom)
Tra vé gid tri nghich ddo t(e) ciia phdn bé Student.
Céc ddi s6 trong ham:
+ probability: mirc y nghia a
+ deg_freedom: s6 bac ty do k

Luu y: gia trj tra vé cla ham TINV chi dang cho truong hop mirc ¥ 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 ~ £ | =TINV(0.05,30)
A B
1 | 2.042 |

Tuy nhién, gié tri ty(a) trong cac cong thirc duge hoc trén 16p déu thudc truong
hop mirc ¥ nghia nim hét vé mot phia (bén phai cia phan bd). Do d6 khi str dung ham
TINV thi phai cho ddi s “probability” ting 1én hai lan.

Vi du 2: Khi can tim t3(0,05) thi viét ham nhu sau:

Bl -~ fe | =TINV(0.05%2.30)
A B
1 | 1.697 |

(mic du tim tzp(0,05) nhung ddi s6 thir nhét phai tang 1én hai 1an)
P.3.7. Ham CHIINV
= CHIINV (probability, deg_freedom)
Tra vé gid tri nghich dao /() ciia phan bé Khi binh phirong.
Cac dbi s6 trong ham:
+ probability: mirc ¥ nghia o
+ deg_freedom: sé bac tu do k

Vi du: Tim gia tri 2 (0,05)

Bl -~ fe | =CHIINV(0.05.4)
A B
1 I 9.488 |

P.3.8. Ham FINV
= FINV (probability, deg_freedom1, deg_freedom2)
Tra vé gia tri nghich déo Fy. (@) ciia phdn bo Fisher.
Céc ddi s6 trong ham:
+ probability: mirc y nghia o
+ deg_freedoml: s6 bac ty do m tng voi diy DPLNN X.
+ deg_freedom?: s6 bac ty do n ing v6i diy DPLNN 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 ctiru mdt s6 phan bd thwong gip
P.4.1. Bing phin bé nhij thirc
Gia sir X 1a dai lugng ngau nhién roi rac c6 phan bd nhi thic véi tham sb n va p:
X~ B(n, p)
Ta co:
PX=K)=Cip‘q"*  (voiq=1-p)

Duéi day 1a bang phan bd xac suat cia DPLNN c6 phan bd nhi thirc tng véi mot

sd gié tri n va p thuong gip (N = 2,5va p=0.1,0.9)

Céch tra bang: gia sir dé bai yéu ’céu 1ap bang phan bd xac suat cua X ~ B(4; 0,5)
thi chon bang mg voi n = 4 sau d6 lay cac gia tri cua dong p = 0,5. Két qua ta duoc
bang phan bo xac suat cia X nhu sau:

X 0 1 2 3 4
P 0.0625 | 0.2500 | 0.3750 | 0.2500 | 0.0625

a) Voin=2:
k
D 0 1 2
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:
£ 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:
8 0 1 2 3 4
p
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:
k
D 2
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:
p K 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 str X 1a dai lvong ngiu nhién ri rac ¢6 phan bd Poisson véi tham sé A thi:

P(X=k) = e

k

k!

(vo1 0 < k < +o0)

Bang phén bd Poisson dudi day tinh cho cac trudng hop tham sb A tir 1 dén 8.

Céch tra bang: gia st dé bai cho X ~ Poisson (4), yéu ciu 1ap bang phan b xéc

sudt ctia X va tinh P(X < 3). Chon céc gié tri trén dong tmg voi A = 4 ta duoc:

X

0

1

2

3

4

5

P

0.0183

0.0733

0.1465

0.1954

0.1954

0.1563

T doésuyra: 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 Nl WIN|F

0.0003

0.0027

0.0107

0.0286

0.0573

0.0916

0.1221

0.1396

0.1396

0.1241

Hoang Van Trong —0974.971.149

172



Cdp nhdt 07/12/2015
P.4.3. Ham phdén b6 chudn tic

Gia st Z 1a dai luong ngiu nhién lién tuc c6 phan bd chuan tic: Z ~ N(0, 1)

= Ham phan bo xac suat cua Z:

D(x) = j—e ;dt

(1)

. » X
4

[FS I

4 3 2 a1 0 1 2
Gia tri ham phan b chuan tic dudi day tinh cho cac trudng hop x tir 0 dén 3,99.
Cach tra bang:

e Tra xudi: vi du mudn tra ®(0,82) thi dong theo hang 0,8 va cdt 0,02 ta dugc
gia tri can tim la: ©(0,82) = 0,7939
+ Khi mudn tim gia tri ®(—x) thi tra thong qua ®(x) véi: D(—x) = 1 — O(X)
+ Xem bang tra xudi ¢ trang tiép theo. ..

e Tra nguogc: vi du mudn tra u(0,025). Thuc chat u(0,025) 1a mot gia tri x nao
do6 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 b6 chuan tic, xem c6 gia tri nao bang hoic gan voi

0,975 nhat. Déng nguoc lai theo hang va cot dé duoc gia tri can tim.
Két qua 1a: u(0,025) = 1,96

Mot sb gia tri u(o) trong bang tra nguogc:

Mtc y nghia o 0.005 0.01 0.015 0.02 0.025
u (o) 2.58 2.33 2.17 2.05 1.96

Mtic y 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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Gid tri ham phdn bo @(X) ciia phdn bé chudn tic (x = hang + cot)

(x) 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0 | 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
1 | 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
2 | 09772 | 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
3 | 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 @9@ 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 d(3,84)
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Cdp nhdt 07/12/2015
P.4.4. Ham ngwoc ciia ham phdn bé Student

Bang dudi day dung dé tra gia tri t, (o)) sao cho: P(T >t, (oc)) =a
(v6i T ¢6 phan bd Student)
Y 4

P(T > tk(a)): o

» X
t (o)
Chu y: nhimg cong thirc trong phan udc lugng tham sé va kiém dinh gia thiét
lién quan dén viéc tra cuu ty(a) déu ap dung cho truong hop mdt phia. Vi vay, cac gia
tri trong bang dudi day ung véi truong hop mot phia.

Céch tra bang: gia tri t, (o) 12 giao ciia hang k va cot o. Néu bac ty do k qua 16n
va khong c6 trong bang thi 1ay theo hang c6 k gan nhat. Vi du: teg(ar) = tygo(ct)

Gid tri (@) ciia phin bé Student:

K & 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 | 5643 | 4849 | 4303 | 3.896 | 3.320 | 2920 | 1.886 | 1.061
3 5841 | 4541 | 3896 | 3.482 | 3.182 | 2951 | 2605 | 2.353 | 1.638 | 0.978
4 4.604 | 3.747 | 3.298 | 2999 | 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 | 2191 | 2.015 | 1476 | 0.920
6 3.707 | 3.143 | 2.829 | 2.612 | 2447 | 2313 | 2.104 | 1943 | 1.440 | 0.906
7 3499 | 2998 | 2.715 | 2517 | 2365 | 2241 | 2.046 | 1895 | 1415 | 0.896
8 3355 | 2896 | 2.634 | 2449 | 2306 | 2.189 | 2.004 | 1.860 | 1.397 | 0.889
9 3.250 | 2821 | 2574 | 2.398 | 2.262 | 2.150 | 1.973 | 1.833 | 1.383 | 0.883
10 3.169 | 2.764 | 2527 | 2359 | 2228 | 2120 | 1948 | 1812 | 1372 | 0.879
11 3.106 | 2.718 | 2491 | 2328 | 2201 | 2.096 | 1928 | 1.796 | 1.363 | 0.876
12 3.055 | 2681 | 2461 | 2303 | 2179 | 2.076 | 1.912 | 1.782 | 1.356 | 0.873
13 3.012 | 2650 | 2436 | 2.282 | 2.160 | 2.060 | 1.899 | 1.771 | 1.350 | 0.870
14 2977 | 2624 | 2415 | 2.264 | 2.145 | 2.046 | 1.887 | 1.761 | 1.345 | 0.868
15 2947 | 2.602 | 2397 | 2249 | 2131 | 2.034 | 1878 | 1.753 | 1.341 | 0.866
16 2921 | 2583 | 2382 | 2235 | 2120 | 2.024 | 1869 | 1.746 | 1.337 | 0.865
17 2898 | 2.567 | 2.368 | 2.224 | 2110 | 2.015 | 1862 | 1.740 | 1.333 | 0.863
18 2878 | 2552 | 235 | 2.214 | 2.101 | 2.007 | 1.855 | 1.734 | 1.330 | 0.862
19 2861 | 2539 | 2.346 | 2.205 | 2.093 | 2.000 | 1.850 | 1.729 | 1.328 | 0.861
20 2845 | 2528 | 2336 | 2.197 | 2.086 | 1.994 | 1844 | 1.725 | 1.325 | 0.860

(xem tiép trang bén)
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Gid tri t(a) ciia phdn bé Student: Cdp nhdt 07/12/2015

Kk < 0.005 | 0.01 0.015 0.02 0.025 | 0.03 0.04 0.05 0.1 0.2

21 2831 | 2518 | 2.328 | 2.189 | 2.080 | 1.988 | 1.840 | 1.721 | 1.323 | 0.859

22 2819 | 2508 | 2.320 | 2.183 | 2.074 | 1983 | 1835 | 1.717 | 1.321 | 0.858

23 2.807 | 2,500 | 2.313 | 2.177 | 2.069 | 1978 | 1.832 | 1.714 | 1.319 | 0.858

24 2797 | 2492 | 2307 | 2172 | 2.064 | 1974 | 1.828 | 1.711 | 1.318 | 0.857

25 2.787 | 2.485 | 2301 | 2.167 | 2.060 | 1.970 | 1.825 | 1.708 | 1.316 | 0.856

26 2779 | 2479 | 229 | 2.162 | 2.056 | 1.967 | 1.822 | 1.706 | 1.315 | 0.856

27 2771 | 2473 | 2291 | 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 | 1960 | 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 | 1311 | 0.854

30 2.750 | 2.457 | 2.278 | 2.147 | 2.042 | 1955 | 1.812 | 1.697 | 1.310 | 0.854

31 2744 | 2453 | 2275 | 2.144 | 2.040 | 1.952 | 1.810 | 1.696 | 1.309 | 0.853

32 2738 | 2449 | 2271 | 2141 | 2.037 | 1.950 | 1.808 | 1.694 | 1.309 | 0.853

33 2.733 | 2.445 | 2268 | 2.138 | 2.035 | 1.948 | 1.806 | 1.692 | 1.308 | 0.853

34 2728 | 2.441 | 2.265 | 2.136 | 2.032 | 1946 | 1.805 | 1.691 | 1.307 | 0.852

35 2724 | 2438 | 2.262 | 2.133 | 2.030 | 1.944 | 1.803 | 1.690 | 1.306 | 0.852

36 2719 | 2434 | 2260 | 2.131 | 2.028 | 1942 | 1.802 | 1.688 | 1.306 | 0.852

37 2715 | 2431 | 2257 | 2129 | 2.026 | 1.940 | 1.800 | 1.687 | 1.305 | 0.851

38 2712 | 2429 | 2.255 | 2127 | 2.024 | 1939 | 1.799 | 1686 | 1.304 | 0.851

39 2708 | 2.426 | 2252 | 2.125 | 2.023 | 1.937 | 1.798 | 1.685 | 1.304 | 0.851

40 2704 | 2423 | 2.250 | 2.123 | 2.021 | 1936 | 1.796 | 1.684 | 1.303 | 0.851

41 2701 | 2421 | 2248 | 2121 | 2.020 | 1.934 | 1.795 | 1.683 | 1.303 | 0.850

42 2698 | 2418 | 2.246 | 2.120 | 2.018 | 1933 | 1.794 | 1.682 | 1.302 | 0.850

43 2.695 | 2416 | 2.244 | 2118 | 2.017 | 1932 | 1.793 | 1.681 | 1.302 | 0.850

44 2692 | 2414 | 2243 | 2116 | 2.015 | 1931 | 1.792 | 1.680 | 1.301 | 0.850

45 2.690 | 2412 | 2241 | 2115 | 2.014 | 1929 | 1.791 | 1679 | 1.301 | 0.850

46 2687 | 2410 | 2239 | 2114 | 2.013 | 1.928 | 1.790 | 1.679 | 1.300 | 0.850

47 2.685 | 2408 | 2238 | 2.112 | 2.012 | 1927 | 1.789 | 1.678 | 1.300 | 0.849

48 2682 | 2407 | 2237 | 2111 | 2.011 | 1926 | 1.789 | 1.677 | 1.299 | 0.849

49 2.680 | 2405 | 2235 | 2110 | 2010 | 1925 | 1.788 | 1.677 | 1.299 | 0.849

50 2678 | 2403 | 2.234 | 2109 | 2.009 | 1924 | 1.787 | 1676 | 1.299 | 0.849

55 2.668 | 2.396 | 2.228 | 2.104 | 2.004 | 1920 | 1.784 | 1.673 | 1.297 | 0.848

60 2,660 | 2390 | 2.223 | 2.099 | 2.000 | 1.917 | 1.781 | 1.671 | 1.296 | 0.848

65 2.654 | 2385 | 2219 | 2.096 | 1997 | 1914 | 1.778 | 1.669 | 1.295 | 0.847

70 2648 | 2.381 | 2215 | 2.093 | 1994 | 1912 | 1.776 | 1.667 | 1.294 | 0.847

75 2643 | 2377 | 2212 | 2.090 | 1992 | 1910 | 1.775 | 1.665 | 1.293 | 0.846

80 2639 | 2374 | 2209 | 2.088 | 1990 | 1908 | 1.773 | 1.664 | 1.292 | 0.846

85 2635 | 2371 | 2207 | 2.086 | 1988 | 1.906 | 1.772 | 1.663 | 1.292 | 0.846

90 2632 | 2368 | 2205 | 2.084 | 1.987 | 1.905 | 1.771 | 1.662 | 1.291 | 0.846

95 2.629 | 2.366 | 2.203 | 2.082 | 1985 | 1904 | 1.770 | 1.661 | 1.291 | 0.845

100 2626 | 2.364 | 2.201 | 2.081 | 1984 | 1902 | 1.769 | 1.660 | 1.290 | 0.845

105 2623 | 2.362 | 2.200 | 2.080 | 1983 | 1901 | 1.768 | 1.659 | 1.290 | 0.845

110 2621 | 2361 | 2.199 | 2078 | 1982 | 1900 | 1.767 | 1.659 | 1.289 | 0.845

115 2.619 | 2359 | 21197 | 2.077 | 1981 | 1900 | 1.766 | 1.658 | 1.289 | 0.845

120 2617 | 2358 | 2.19 | 2.076 | 1.980 | 1.899 | 1.766 | 1.658 | 1.289 | 0.845

+ o 2576 | 2326 | 2170 | 2.054 | 1960 | 1.881 | 1.751 | 1.645 | 1.282 | 0.842
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Cdp nhdt 07/12/2015
P.4.5. Ham ngwoc ciia ham phdn bé Khi binh phwong
Bang dudi ddy dung dé tra gia tri ¢ (o) sao cho: P(X >yl (a)): o
(v6i X ¢ phan bd Khi binh phuong)
y 4

P(X > xi ((x))z o

.

X (o)

v
X

Céch tra bang: gia tri xi (o) 1a giao cua hang k va cot a.

+ Néu hang k khong c6 trong bang thi 1y theo hang gan nhat v6i hang k.

+ Xem bang tra ¢ trang bén...
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Cdp nhdt 07/12/2015

Gid tri x (@) ciia phdn b6 x° (véi atir 0,005 d@én 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 15.51 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 20.41 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 25.47 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 33.41 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 31.04 30.14 27.20 23.90
20 40.00 37.57 36.09 35.02 34.17 33.46 32.32 31.41 28.41 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 44.18 41.64 40.09 38.97 38.08 37.33 36.13 35.17 32.01 28.43
24 45.56 42.98 4141 | 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 4403 | 42.86 41.92 41.15 39.89 38.89 35.56 31.79
27 49.64 46.96 45.33 44.14 43.19 42.41 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 51.11 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 | 105.42 | 103.46 | 101.88 | 96.58 90.41
85 122.32 | 118.24 | 115.72 | 113.87 | 112.39 | 111.16 | 109.14 | 107.52 | 102.08 | 95.73
90 128.30 | 124.12 | 121.54 | 119.65 | 118.14 | 116.87 | 114.81 | 113.15 | 107.57 | 101.05
95 134.25 | 129.97 | 127.34 | 12540 | 123.86 | 122.56 | 120.45 | 118.75 | 113.04 | 106.36
100 140.17 | 135.81 | 133.12 | 131.14 | 129.56 | 128.24 | 126.08 | 124.34 | 118.50 | 111.67
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Gid tri x(@) cia phdan b6 x° (véi atir 0,8 dén 0,995)

Cdp nhdt 07/12/2015

ka 0.8 0.9 0.95 0.96 0.97 0.975 0.98 0.985 0.99 0.995
1 0.0642 | 0.0158 | 0.0039 | 0.0025 | 0.0014 | 0.00098 | 0.00063 | 0.000353 | 0.000157 | 0.000039
2 0.446 | 0.211 | 0.103 | 0.0816 | 0.0609 | 0.0506 | 0.0404 0.0302 0.02010 | 0.01003
3 1.01 0.584 | 0.352 | 0.300 | 0.245 0.216 0.185 0.152 0.115 0.0717
4 1.65 1.06 0.711 | 0.627 | 0.535 0.484 0.429 0.368 0.297 0.207
5 2.34 1.61 1.15 1.03 0.903 0.831 0.752 0.662 0.554 0.412
6 3.07 2.20 1.64 1.49 1.33 1.24 1.13 1.02 0.872 0.676
7 3.82 2.83 2.17 2.00 1.80 1.69 1.56 1.42 1.24 0.989
8 4.59 3.49 2.73 2.54 2.31 2.18 2.03 1.86 1.65 1.34
9 5.38 4.17 3.33 3.10 2.85 2.70 2.53 2.33 2.09 1.73
10 6.18 4.87 3.94 3.70 3.41 3.25 3.06 2.84 2.56 2.16
11 6.99 5.58 4.57 4.31 4.00 3.82 3.61 3.36 3.05 2.60
12 7.81 6.30 5.23 4.94 4.60 4.40 4.18 3.91 3.57 3.07
13 8.63 7.04 5.89 5.58 5.22 5.01 4.77 4.48 411 3.57
14 9.47 7.79 6.57 6.24 5.86 5.63 5.37 5.06 4.66 4.07
15 10.31 8.55 7.26 6.91 6.50 6.26 5.98 5.65 5.23 4.60
16 11.15 9.31 7.96 7.60 7.16 6.91 6.61 6.26 5.81 5.14
17 12.00 | 10.09 8.67 8.29 7.83 7.56 7.26 6.88 6.41 5.70
18 12.86 | 10.86 9.39 8.99 8.51 8.23 7.91 7.52 7.01 6.26
19 13.72 | 11.65 | 10.12 9.70 9.20 8.91 8.57 8.16 7.63 6.84
20 1458 | 12.44 | 10.85 | 10.42 9.90 9.59 9.24 8.81 8.26 7.43
21 1544 | 13.24 | 1159 | 11.14 | 10.60 10.28 9.91 9.47 8.90 8.03
22 16.31 | 14.04 | 12.34 | 11.87 | 1131 10.98 10.60 10.14 9.54 8.64
23 17.19 | 14.85 | 13.09 | 12.61 | 12.03 11.69 11.29 10.81 10.20 9.26
24 18.06 | 15.66 | 13.85 | 13.35 | 12.75 12.40 11.99 11.50 10.86 9.89
25 18.94 | 16.47 | 1461 | 14.10 | 13.48 13.12 12.70 12.19 11.52 10.52
26 19.82 | 17.29 | 1538 | 14.85 | 14.22 13.84 13.41 12.88 12.20 11.16
27 20.70 | 18.11 | 16.15 | 15.61 | 14.96 14.57 14.13 13.58 12.88 11.81
28 2159 | 18.94 | 16.93 | 16.37 | 15.70 15.31 14.85 14.29 13.56 12.46
29 2248 | 19.77 | 17.71 | 17.14 | 16.45 16.05 15.57 15.00 14.26 13.12
30 23.36 | 20.60 | 1849 | 1791 | 17.21 16.79 16.31 15.72 14.95 13.79
31 2426 | 2143 | 19.28 | 18.68 | 17.97 17.54 17.04 16.44 15.66 14.46
32 2515 | 22.27 | 20.07 | 19.46 | 18.73 18.29 17.78 17.17 16.36 15.13
33 26.04 | 23.11 | 20.87 | 20.24 | 19.49 19.05 18.53 17.90 17.07 15.82
34 26.94 | 2395 | 21.66 | 21.03 | 20.26 19.81 19.28 18.63 17.79 16.50
35 27.84 | 2480 | 2247 | 21.82 | 21.03 20.57 20.03 19.37 18.51 17.19
36 28.73 | 25.64 | 23.27 | 22.61 | 21.81 21.34 20.78 20.11 19.23 17.89
37 29.64 | 26.49 | 24.07 | 23.40 | 22.59 22.11 21.54 20.86 19.96 18.59
38 30.54 | 27.34 | 2488 | 24.20 | 23.37 22.88 22.30 21.61 20.69 19.29
39 31.44 | 28.20 | 25.70 | 25.00 | 24.16 23.65 23.07 22.36 21.43 20.00
40 32.34 | 29.05 | 26.51 | 25.80 | 24.94 24.43 23.84 23.11 22.16 20.71
45 36.88 | 33.35 | 30.61 | 29.84 | 28.92 28.37 27.72 26.93 25.90 24.31
50 41.45 | 37.69 | 34.76 | 33.94 | 32.95 32.36 31.66 30.82 29.71 27.99
55 46.04 | 42.06 | 38.96 | 38.08 | 37.03 36.40 35.66 34.76 33.57 31.73
60 50.64 | 46.46 | 43.19 | 42.27 | 41.15 40.48 39.70 38.74 37.48 35.53
65 55.26 | 50.88 | 47.45 | 46.48 | 45.31 44.60 43.78 42.77 41.44 39.38
70 59.90 | 55.33 | 51.74 | 50.72 | 49.50 48.76 47.89 46.84 45.44 43.28
75 64.55 | 59.79 | 56.05 | 55.00 | 53.71 52.94 52.04 50.93 49.48 47.21
80 69.21 | 64.28 | 60.39 | 59.29 | 57.96 57.15 56.21 55.06 53.54 51.17
85 73.88 | 68.78 | 64.75 | 63.61 | 62.22 61.39 60.41 59.22 57.63 55.17
90 7856 | 73.29 | 69.13 | 67.94 | 66.51 65.65 64.63 63.39 61.75 59.20
95 83.25 | 77.82 | 7352 | 72.30 | 70.82 69.92 68.88 67.60 65.90 63.25
100 | 8795 | 8236 | 77.93 | 76.67 | 75.14 74.22 73.14 71.82 70.06 67.33
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P.4.6. Ham ngwoc ciia ham phdn bé Fisher

Béang dudi day ding dé tra gia tri Fr. n(c) sa0 cho: P(F >F., ((x)): o

(v6i F c6 phan bd Fisher)

A

y

PF>F, ()=«

» X

Fm; n (0,)

Céch tra bang: Mdi bang mg v6i mot gia tri oo nhat dinh (chi 1ap cho 2 gia tri
thuong dung cua a 1a 0,01 va 0,05); gié tri Fp, n(a) 1a giao ctia ¢ft m va hang n.

+ Xem bang tra ¢ trang bén...

+ Néu c6t m va hang n khong c6 trong bang thi 1y theo cot va hang gan nhat.
Truong hop muon tra chinh xac thi g6 cong thirc sau vao Excel:

"= FINV(c, m, n)"

(v6i a, m, n 1a cac gid tri cu thé)
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Gia tri F., (&) ciia phan bé Fisher (véi a = 0,01)

m

n 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 | 150 | 200 | 250 | 300 | 500 + 00

30 239 | 234 | 230 | 227 | 225 | 222 | 221 | 219 | 218 | 217 | 216 | 215 | 214 | 214 | 213 | 2.09 | 2.07 | 206 | 2.05 | 2.03 2.01

33 232 | 227 | 223 | 220 | 218 | 216 | 214 | 212 | 211 | 210 | 209 | 208 | 2.07 | 207 | 206 | 2.02 | 2.00 | 1.99 | 1.98 | 1.96 1.93

36 226 | 221 | 218 | 214 | 212 | 210 | 208 | 2.07 | 205 | 204 | 203 | 202 | 202 | 201 | 200 | 1.96 | 1.94 | 193 | 192 | 1.90 1.87

39 222 | 217 | 213 | 210 | 207 | 205 | 2.03 | 2.02 | 201 | 1.99 | 198 | 197 | 1.97 | 1.96 | 195 | 191 | 189 | 1.88 | 1.87 | 1.85 1.82

42 218 | 213 | 209 | 2.06 | 203 | 201 | 199 | 198 | 196 | 1.95 | 1.94 | 193 | 193 | 1.92 | 191 | 1.87 | 1.85 | 1.83 | 1.82 | 1.80 1.78

45 214 | 209 | 205 | 202 | 200 | 198 | 19 | 194 | 193 | 192 | 191 | 190 | 189 | 1.88 | 1.88 | 1.83 | 1.81 | 1.79 | 1.79 | 1.77 1.74

48 212 | 206 | 202 | 199 | 197 | 195 | 193 | 191 | 190 | 189 | 188 | 1.87 | 1.86 | 1.85 | 1.84 | 1.80 | 1.78 | 1.76 | 1.75 | 1.73 1.70

51 209 | 204 | 200 | 197 | 1.94 | 192 | 190 | 188 | 1.87 | 1.86 | 1.85 | 1.84 | 1.83 | 1.82 | 1.82 | 1.77 | 1.75 | 1.73 | 1.72 | 1.70 1.67

54 207 | 202 | 198 | 194 | 192 | 190 | 1.88 | 1.86 | 1.85 | 1.83 | 1.82 | 1.81 | 1.81 | 180 | 1.79 | 1.75 | 1.72 | 1.71 | 1.70 | 1.68 1.65

57 205 | 199 | 195 | 192 | 190 | 187 | 1.86 | 1.84 | 183 | 1.81 | 180 | 1.79 | 1.78 | 1.78 | 1.77 | 1.72 | 1.70 | 1.68 | 1.67 | 1.65 1.62

60 203 | 198 | 194 | 190 | 188 | 1.86 | 184 | 182 | 1.81 | 1.79 | 1.78 | 1.77 | 1.76 | 1.76 | 1.75 | 1.70 | 1.68 | 1.66 | 1.65 | 1.63 1.60

63 201 | 19 | 192 | 189 | 186 | 1.84 | 182 | 180 | 1.79 | 1.78 | 1.77 | 1.76 | 1.75 | 1.74 | 1.73 | 1.68 | 1.66 | 1.64 | 1.63 | 1.61 1.58

66 200 | 194 | 190 | 187 | 184 | 182 | 180 | 1.79 | 177 | 1.76 | 1.75 | 1.74 | 1.73 | 1.72 | 1.72 | 1.67 | 164 | 163 | 1.62 | 1.60 1.56

69 198 | 193 | 189 | 186 | 183 | 181 | 1.79 | 1.77 | 1.76 | 1.75 | 1.793 | 1.72 | 1.72 | 1.71 | 1.70 | 1.65 | 1.63 | 1.61 | 1.60 | 1.58 1.55

72 197 | 192 | 188 | 184 | 182 | 180 | 1.78 | 1.76 | 1.74 | 1.73 | 1.72 | 1.71 | 1.70 | 1.69 | 1.69 | 1.64 | 1.61 | 1.60 | 1.59 | 1.56 1.53

75 196 | 191 | 187 | 183 | 181 | 1.78 | 1.76 | 1.75 | 1.73 | 1.72 | 1.71 | 1.70 | 1.69 | 1.68 | 1.67 | 1.62 | 1.60 | 1.58 | 1.57 | 1.55 1.52

78 195 | 190 | 186 | 1.82 | 180 | 1.77 | 1.75 | 1.74 | 1.72 | 1.71 | 1.70 | 1.69 | 1.68 | 1.67 | 1.66 | 1.61 | 1.59 | 157 | 156 | 1.54 1.50

81 194 | 189 | 1.85 | 181 | 1.79 | 1.76 | 1.74 | 1.73 | 1.71 | 1.70 | 169 | 168 | 1.67 | 1.66 | 1.65 | 1.60 | 1.58 | 1.56 | 1.55 | 1.53 1.49

84 193 | 183 | 184 | 180 | 1.78 | 1.75 | 1.73 | 1.72 | 1.70 | 169 | 1.68 | 1.67 | 1.66 | 1.65 | 1.64 | 1.59 | 156 | 155 | 154 | 151 1.48

87 192 | 187 | 183 | 1.79 | 1.77 | 1.74 | 1.72 | 1.71 | 1.69 | 168 | 1.67 | 1.66 | 1.65 | 1.64 | 1.63 | 1.58 | 1.55 | 1.54 | 153 | 1.50 1.47

90 192 | 186 | 182 | 1.79 | 1.76 | 1.74 | 1.72 | 1.70 | 1.68 | 167 | 1.66 | 1.65 | 1.64 | 1.63 | 1.62 | 1.57 | 1.55 | 153 | 152 | 1.49 1.46

95 190 | 185 | 181 | 1.77 | 1.75 | 1.72 | 1.70 | 1.69 | 1.67 | 166 | 1.65 | 164 | 1.63 | 1.62 | 1.61 | 1.56 | 1.53 | 1.51 | 1.50 | 1.48 1.44

100 189 | 184 | 180 | 1.76 | 1.74 | 1.71 | 169 | 167 | 166 | 165 | 1.63 | 1.62 | 1.61 | 1.61 | 1.60 | 1.55 | 1.52 | 150 | 1.49 | 1.47 1.43

150 183 | 1.77 | 1.73 | 1.69 | 166 | 164 | 1.62 | 1.60 | 1.59 | 1.57 | 156 | 1.55 | 1.54 | 153 | 152 | 146 | 143 | 142 | 1.40 | 1.38 1.33

200 179 | 1.74 | 169 | 166 | 1.63 | 1.60 | 1.58 | 156 | 1.55 | 153 | 152 | 1.51 | 150 | 149 | 148 | 142 | 1.39 | 1.37 | 1.36 | 1.33 1.28

250 177 | 172 | 1.67 | 164 | 161 | 158 | 1.56 | 154 | 153 | 1.51 | 150 | 149 | 148 | 147 | 146 | 140 | 1.36 | 1.34 | 1.33 | 1.30 1.24

300 176 | 1.70 | 166 | 1.62 | 159 | 157 | 1.55 | 153 | 151 | 150 | 148 | 147 | 146 | 145 | 144 | 138 | 1.35 | 1.32 | 1.31 | 1.28 1.22

500 174 | 168 | 1.63 | 160 | 157 | 154 | 1.52 | 150 | 148 | 147 | 145 | 144 | 143 | 142 | 141 | 134 | 1.31 | 128 | 1.27 | 1.23 1.16

+ © 170 | 164 | 159 | 155 | 152 | 150 | 147 | 145 | 143 | 142 | 140 | 1.39 | 138 | 1.37 | 1.36 | 1.29 | 1.25 | 1.22 | 1.20 | 1.15 1.00
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Gia tri F., (&) ciia phan bé Fisher (véi a = 0,05)

m 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 | 150 | 200 | 250 | 300 | 500 + 00

30 184 | 181 | 179 | 177 | 176 | 175 | 174 | 1.73 | 1.72 | 1,72 | 1.71 | 1.71 | .70 | 1.70 | 1.70 | 1.67 | 1.66 | 1.65 | 1.65 | 1.64 1.62

33 181 | 178 | 1.76 | 1.74 | 1.72 | 1.71 | 1.70 | 1.69 | 169 | 168 | 1.67 | 1.67 | 1.66 | 1.66 | 1.66 | 1.63 | 1.62 | 1.61 | 1.61 | 1.60 1.58

36 178 | 1.75 | 1.73 | 1.71 | 169 | 168 | 1.67 | 1.66 | 1.66 | 1.65 | 1.64 | 1.64 | 163 | 1.63 | 1.62 | 1.60 | 1.59 | 158 | 1.57 | 1.56 1.55

39 175 | 1.72 | 1.70 | 1.68 | 1.67 | 1.66 | 1.65 | 1.64 | 1.63 | 162 | 1.62 | 1.61 | 1.61 | 1.60 | 1.60 | 1.57 | 1.56 | 1.55 | 1.55 | 1.53 1.52

42 173 | 1.70 | 168 | 1.66 | 1.65 | 1.63 | 1.62 | 1.61 | 1.61 | 1.60 | 1.59 | 1.59 | 158 | 1.58 | 1.57 | 1.55 | 1.53 | 1.53 | 1.52 | 151 1.49

45 171 | 168 | 1.66 | 164 | 1.63 | 161 | 1.60 | 1.59 | 159 | 158 | 157 | 157 | 1.56 | 1.56 | 1.55 | 153 | 1.51 | 151 | 150 | 1.49 1.47

48 170 | 167 | 164 | 162 | 161 | 160 | 159 | 1.58 | 157 | 1.56 | 156 | 155 | 1.54 | 154 | 1.54 | 151 | 149 | 149 | 1.48 | 147 1.45

51 168 | 1.65 | 163 | 1.61 | 1.59 | 1.58 | 1.57 | 1.56 | 1.55 | 1.55 | 1.54 | 153 | 1.53 | 1.52 | 152 | 149 | 148 | 1.47 | 1.46 | 1.45 1.43

54 167 | 164 | 162 | 160 | 158 | 1.57 | 156 | 155 | 154 | 153 | 153 | 152 | 151 | 151 | 151 | 148 | 146 | 145 | 145 | 144 1.42

57 166 | 1.63 | 1.60 | 1.59 | 157 | 1.56 | 155 | 1.54 | 153 | 152 | 151 | 151 | 1.50 | 150 | 1.49 | 146 | 145 | 144 | 143 | 142 1.40

60 165 | 162 | 1.59 | 157 | 156 | 1.55 | 153 | 1.52 | 152 | 151 | 150 | 150 | 149 | 149 | 148 | 145 | 144 | 143 | 142 | 141 1.39

63 164 | 161 | 158 | 1.57 | 155 | 1.54 | 152 | 151 | 151 | 150 | 149 | 149 | 148 | 148 | 147 | 144 | 143 | 142 | 141 | 140 1.38

66 163 | 1.60 | 1.58 | 156 | 154 | 153 | 152 | 151 | 150 | 149 | 148 | 148 | 147 | 147 | 146 | 143 | 142 | 141 | 140 | 139 1.37

69 162 | 159 | 157 | 155 | 153 | 1.52 | 151 | 150 | 149 | 148 | 147 | 147 | 146 | 146 | 145 | 142 | 141 | 140 | 1.39 | 1.38 1.36

72 162 | 159 | 156 | 154 | 153 | 1.51 | 150 | 149 | 148 | 147 | 147 | 146 | 145 | 145 | 144 | 141 | 140 | 1.39 | 1.38 | 1.37 1.35

75 161 | 158 | 155 | 153 | 152 | 150 | 149 | 148 | 147 | 147 | 146 | 145 | 145 | 144 | 144 | 141 | 1.39 | 138 | 1.37 | 1.36 1.34

78 161 | 157 | 155 | 153 | 151 | 150 | 149 | 148 | 147 | 146 | 145 | 145 | 144 | 143 | 143 | 140 | 1.38 | 1.37 | 1.37 | 1.35 1.33

81 160 | 157 | 154 | 152 | 151 | 149 | 148 | 147 | 146 | 145 | 145 | 144 | 143 | 143 | 142 | 1.39 | 1.38 | 1.37 | 1.36 | 1.34 1.32

84 159 | 156 | 154 | 152 | 150 | 149 | 147 | 146 | 146 | 145 | 144 | 143 | 143 | 142 | 142 | 139 | 1.37 | 1.36 | 1.35 | 1.34 1.32

87 159 | 156 | 153 | 151 | 150 | 148 | 147 | 146 | 145 | 144 | 143 | 143 | 142 | 142 | 141 | 138 | 1.36 | 1.35 | 1.35 | 1.33 1.31

90 159 | 155 | 153 | 151 | 149 | 148 | 146 | 145 | 144 | 144 | 143 | 142 | 142 | 141 | 141 | 138 | 1.36 | 1.35 | 1.34 | 1.33 1.30

95 158 | 155 | 152 | 150 | 148 | 147 | 146 | 145 | 144 | 143 | 142 | 142 | 141 | 140 | 140 | 1.37 | 1.35 | 1.34 | 1.33 | 1.32 1.29

100 157 | 154 | 152 | 149 | 148 | 146 | 145 | 144 | 143 | 142 | 141 | 141 | 140 | 140 | 1.39 | 136 | 1.34 | 133 | 1.32 | 131 1.28

150 154 | 150 | 148 | 145 | 144 | 142 | 141 | 140 | 139 | 138 | 1.37 | 1.36 | 1.36 | 1.35 | 1.34 | 1.31 | 1.29 | 1.28 | 1.27 | 1.25 1.22

200 152 | 148 | 146 | 143 | 141 | 140 | 139 | 137 | 136 | 1.35 | 135 | 134 | 133 | 1.33 | 1.32 | 128 | 1.26 | 1.25 | 1.24 | 1.22 1.19

250 150 | 147 | 144 | 142 | 140 | 139 | 137 | 1.36 | 135 | 1.34 | 133 | 132 | 1.32 | 131 | 1.31 | 1.27 | 125 | 1.23 | 1.22 | 1.20 1.17

300 150 | 146 | 143 | 141 | 139 | 138 | 136 | 1.35 | 134 | 133 | 132 | 131 | 131 | 1.30 | 1.30 | 1.26 | 1.23 | 1.22 | 1.21 | 1.19 1.15

500 148 | 145 | 142 | 140 | 1.38 | 1.36 | 1.35 | 1.33 | 1.32 | 131 | 1.30 | 1.30 | 1.29 | 1.28 | 1.28 | 1.23 | 1.21 | 1.19 | 1.18 | 1.16 1.11

+ © 146 | 142 | 1.39 | 137 | 135 | 133 | 132 | 130 | 1.29 | 1.28 | 1.27 | 126 | 1.26 | 1.25 | 1.24 | 1.20 | 1.17 | 1.15 | 1.14 | 1.11 1.00
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TAI LIEU THAM KHAOZL Cdp nhat 07/12/2015

1. Pang Hung Thing, M¢ dau vé Iy thuyét xdc sudt va cdc g dung, NXB Giao duc
(Gido trinh 1 — G,).

2. Pao Hiru Ho, Xdc sudt thong ké, NXB Dai hoc Qudc gia Ha Noi (G,).

3. Pao Hiru Ho, Hudng dan gidi cdc bai todn Xdic suat — Thong 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 Qudc
gia Ha Noi (Gy).

5. Piang Hung Thang, Bai tdp xdc sudt, NXB Gido duc (Gs).

Cdc mén hoc: (dang file do cd nhan tong hop)

Hoang Van Trong
1. Microsoft Excel 2010 (str dung cho mon THCS 1)

2. Nhitng nguyén Iy co ban ciia chii nghia Mdc — Lénin (phdn 2)
(danh cho sinh vién toan truong)

3. Co — Nhi¢t (danh cho sinh vién ngoai khoa Vat 1y)

4. Pi¢n — Quang (danh cho sinh vién ngoai khoa Vat ly)

5. Gidi tich 2 (danh cho sinh vién ngoai khoa Toéan)

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

! Nén tham khéo t4i thiéu 2 gido trinh: G; va G,
2 Copy link bén dudi va dan vao trinh duyét web. Sau dé tim téi anh ciia mén hoc cin tham khao va download
file m6n hoc d6 theo link & phan mé ta cua anh.
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