TRUONG CAO PANG CNTT TPHCM BO MON TOAN

GVC ThS NGUYEN THI MINH THU' Chi bién
ThS DUONG THI XUAN AN; ThS NGUYEN THI THU THUY

GIAO TRINH

LY THUYET XAC SUAT
VA THONG KE TOAN

(LUU HANH NOI BO)

TP HO CHI MINH 2013



TRUONG CAO PANG CNTT TPHCM BO MON TOAN

Hoan nghénh ban doc gép y phé binh
Chan thanh cdm on



TRUONG CAO PANG CNTT TPHCM BO MON TOAN

LOI NOI PAU

Nhim dép tmg nhu cau hoc tip va giang day mén Xac suat va
thong ké toan, B6 mon Toan Truong Cao Ding Cong Ngh¢ Thong
Tin TPHCM di t6 chirc bién soan gido trinh “Ly thuyét xac suit va
thong ké toan”.

Gi4o trinh bién soan trén co s¢ dé cuong mon hoc theo tin chi da
duoc Hoi Pong Khoa hoc Truong Cao Dang Cong Nghé Thong Tin
TPHCM phé duyét.

Noi dung cuén sach gom 2 phan, phan 1: Ly thuyet xac suat
phan 2: Théng ké toan. Cudn sach giai quyet cac van dé trong yéu
ctia mon hoc, gitp sinh vién c¢6 nén tang kién thirc dé tiép can cac
mén hoc khac trong chuong trinh dao tao hé cao ding. Phan ly
thuyét duoc trinh bay logic, ngan gon, d& hiéu, voi nhidu vi du mau
phu hop vé6i ddi tuong 1a sinh vién hé cao dang. Ngoai ra, sau mdi
chuong déu c6 bai tap dé sinh vién ty rén luyén va nghién ciu.

Pay 1a tai li¢u duoc st dung chinh thuc trong truong, gitip sinh
vién hoc tép va thi két thuc hoc phﬁn c6 hiéu qua tbt theo chuong
trinh dao tao tin chi. Trong qué trinh gidng day, gido trinh sé duogc
cap nhat, chinh 1y dé ngay cang hoan thién va day du hon.

Do kha ning c¢6 han va ciing 1a 1an dau bién soan theo huéng dao
tao tin chi nén gido trinh khong tranh khoi sai sot. Tap thé gido vién
bd mon Toan rat mong nhin duoc cac ¥ kién gop ¥, phé binh cia
ban doc trong va ngoai truong. Cac y kién gop ¥, phé binh ciia ban
doc xin gtri vé chi bién: NGUYEN THI MINH THU - Trudng bo
mén TOAN Truong Cao dang Cong nghé Thong tin TP HCM.

Dia chi: minhthul5916@gmail.com.

Xin chan thanh cam on.
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PHANI LY THUYET XAC SUAT

CHUONG I
BIEN CO NGAU NHIEN VA XAC SUAT

1.1. BO TUC VE GIAI TiCH TO HQP

I. Giai thira

Ki hiéu n! 1a mot tich cta n sé nguyén duong lién tiép tir 1 dén n.
n!=123..(n-1).n

Quiude: 0!=1

I1. Qui tic nhin va qui tic cong

1. Qui tic nhin

Néu mdt hién tugng nao do6 cod thé chia 1am k giai doan. Giai
doan 1 xay ra trong n; cach khac nhau va sau do6 giai doan thur 2 xay
ra trong n, cach khac nhau, tiép theo giai doan thir 3 xay ra trong n3
cach khac nhau... va tiép theo giai doan thu k lai xay ra trong ng
cach khac nhau thi hién tugng theo thur tu néi trén da xay ra trong

(nl.nz.n3...nk) cach.
Vidu I Véicacchirsd 1,2, 3,4, 5

a) C6 thé 1ap ra bao nhiéu s6 gom 3 chir s6?

b) C6 bao nhiéu s6 gdm 3 chir sé khac nhau?

¢) C6 bao nhiéu sb chin gom 3 chir s6 khac nhau?

d) C6 bao nhiéu s6 gém 5 chir sb viét khong lap 1ai? Trong
tap nay cd bao nhiéu so chia hét cho 5?
BAI GIAI
a) Tacod ‘Ehé chia thanh 3 giai doan: giai doan 1 chon 1 sd trong 5 s(:)
da cho dé lam chit s6 hang don vi, nghia lq co 5 céchqch(_)n chir s{)
hang don vi. Giai doan 2 chon 1 trong 5 s6 da cho dé lam chir s0
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hang chuc, cting c6 5 cach chon chir $b hang chuc. Giai doan 3 chon
1 trong 5 s6 da cho dé 1am chir s6 hang trim, ciing c6 5 cach chon
chit s6 hang tram. Do do6 tur 5 chir s6 d3 cho, ta co thé 1ap duoc
5.5.5=125s6 gdm 3 chit sd.

b) Ta c6 thé chia thanh 3 giai doan: giai doan 1 chon 1 s6 trong 5
sb da cho dé lam chir s6 hang don vi, nghia la c6 5 cach chon chir )
hang don vi. Giai doan 2 chon 1 trong 4 s6 d3 cho con lai dé lam
chit s6 hang chuc, ciing c6 4 cach chon chir sb hang chuc khac chir
sb hang don vi. Giai doan 3 chon 1 trong 3 s6 da cho con lai dé lam
chit s6 hang tram, ciing c6 3 cach chon chir s hang tram khac chi
sb hang don vi va chir sb hang chuc. Do do6 tir 5 chix s6 di cho, ta ¢
thé 1ap duoc 5.4.3= 60 sb gdm 3 chit sd.

¢) S6 chin 1a s6 ¢o chir s6 & hang don vi 14 s6 chin.Trong 5 chir sb
da cho ¢6 2 chit sb chin 1a sb 2 va sb 4. Do d6 c6 2 cach chon chit
s6 chén cho hang don vi. C6 4 cach chon chi ) hang chuc khac véi
chir s6 hang don vi. C6 3 cach chon chit sé hang tram khac voi chir
so hang don vi va hang chuc. Vay trong tap hop cac s6 gébm 5 chit
s6 dd cho ¢ 2.4.3 =24 s6 chin gém 3 chit s6 khac nhau.

d) C6 5 cach chon chu’ sb hang don vi.C6 4 cach chon cl}u: $6 hang
chuc khac véi chir §6 hang don vi.C6 3 cach chon chir s6 hz‘mg tram
khac vai cac chir s6 ¢ hai hang kia. C6 2 cach chon chir s6 hang
ngan khac voi cac chir s6 da chon trude. Cudi cung chi ¢ 1 cach
chon chir s6 hang chuc ngan khac vai 4 chir s6 kia.

Vay ¢6 1.2.3.4.5=120= 5! s6 gdbm 5 chit s6 khac nhau.

Mot s6 chia hét cho 5 khi chit s6 hang don vj 1a chit s6 0 hoac chit
s0 5. Vay chi c6 thé chon trong bai toan nay Ia chir s6 5 lam chir s6
ding ¢ hang don vi ma théi. Li ludn nhu trén ta c6 4! = 24 cach
chon 4 chir s6 khac nhau cho 4 vi tri con lai.

Vay trong tap hop cac 5O g?)m 5 chr s6 khac nhau dugc viét tir 5
chir s0 da cho c6 1.4! =24 s0 chia hét cho 5.

2. Qui tic cong

Néu mot hién tuong nao do co thé chia 1am k truong hop (sao cho 2
truong hop bat ky khong c6 cach chung): truong hgp 1 xay ra trong
n; cach khac nhau, truong hop 2 xay ra trong n, cach khac nhau,
truong hop thur 3 xdy ra trong n3 cach khéc nhau..., truong hop thu k

10



TRUONG CAO PANG CNTT TPHCM BO MON TOAN

lai xay ra trong ny cach khac nhau thi hién tugng ndi trén da xay ra
trong (N;+ Ny +n3 +... + ny) cach.

Vidu 2 Co 3 16p sinh vién: ngan hang 1 ¢6 20 sinh vién nam va 30
sinh vién nit, ngan hang 2 c¢6 25 sinh vién nam va 31 sinh vién nit,
ngan hang 3 ¢6 19 sinh vién nam va 35 sinh vién nit. Tong sd cach
chon mot sinh vién nir ctia 3 16p nay la: 30+31+35=96.

I11. Hoan vi

Ngudi ta goi hoan vi n phan tir khong lap lai 1a sé cach sip xép
n phan ttr khac nhau vao n vi tri di cho. Ki hiéu: P, = n !
Vidu 3 Hoi co bao nhi€u cach sap xép chd ngdi cho 3 ngudi vao
mot cai ban dai ¢6 3 cho ngdi?
BAI GIAI C6 3!=6 cach sip xép chd ngdi

Vi du 4 Mot hoi nghi ban tron c¢6 phéi doan cta cac nude: 3 nguoi
Viét Nam, 5 nguoi My, 2 nguoi Nhat, 3 ngucn Slngapore va 4 nguoi
Hongkong. Hoi c6 bao nhi€u cach sap xép cho ngoi cho moi thanh
vién sao cho ngudi ¢ cung quéc tich thi ngdi canh nhau.

BAI GIAI

C6 thé moi phai doan ciia mdt nude nao d6 ngdi vao chd trude
va sap x€&p 4 phai doan con lai. Do do6 c6 4! = 24 céach sap x&p céac
phai doan ngoi theo quoc gia cua minh, trong do co:

31 = 6 cach sap xép cho 3 nguoi Viét Nam.
51=120 céach sip xép cho 5 nguoi My.

21 =2 céach sip xép cho 2 ngudi Nhat.

31 =6 cach sap xép cho 3 nguoi Singapore.

4! = 24 cach sap xép cho 4 nguodi Hongkong.
Vay c6 tat ca 1a: 413151213141 = 4976640 cach.
1V. Chinh hop

_Chinh hop chp k ciia n phan tir (k <n) 1a mot nhom c6 th tw
gom k phan tir khac nhau chon tir n phan tur da cho.

S6 chinh hop chap k cua n phan tir ki hiéu la
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k n!
Af=——
(n—k)!
Vidu5 Mot 16p hoc c6 50 ngudi. Chon Ban Can Su 16p gom 1 16p
truong, 1 16p pho, 1 ty vién. Hdi c6 bao nhiéu cach chon?
BAI GIAI
S6 cach chon ban can su 16p bé'mg s6 cach chon co tht tu 3
nguoi tr 50 nguoi 1a
!
A, =L=117600
(50-3)!
V. Chinh hgp ldp

Chinh hop lip chap k ctia n phan tir 1a mot nhom co thir tw gdbm k
phan tir chon tir n phan tu da cho. Trong do, moi phan tir c6 thé co
mat 1, 2,..., k 1an trong nhéom do.

S6 chinh hop 1ap chap k ciia n phan tir 1a B% = nk .
Vidu 6 Xépngiu nhién 10 nguoi 1én 8 toa tau mot cach tuy ¥.
Hoi c6 bao nhiéu cach?
BAI GIAI
Xép ngau nhién 10 nguoi 1én 8 toa tau mot cach tuy y ta co thé
chia thanh 10 giai doan (moi giai doan xép 1 ngudi). Moi giai doan
déu co 8 cach. Vay tong s6 cach 1a By =8 .
VL. T6 hop

T6 hop chp k cta n phan tir (k <n) 1a mot nhém khong phan
biét thur tu, gdm k phan tir khac nhau chon tir n phan tir da cho.

S6 t6 hop chédp k cia n phan tir 1a
« n!

" KIi(n—k)!
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Chuy: Cg ZCE =1; CL =1n
Phdn bigt Chinh hop khac t6 hop &
- Hai chinh hop khéc nhau :
+ Hodc c6 it nhat mot phan tir khac nhau.
+ Hodc chi khac nhau vé thir ti sdp xép ctia cac phan ti.
- Hai t6 hop chi khac nhau khi ¢6 it nhat mot phan tir khac nhau.

Vidu 7 Mot hop dung 7 qua cau trang va 3 qua cau do. Ta lay
ngau nhién ra 4 qua cau:
a) Hoi c6 bao nhiéu cach ?
b) Trong d6 c6 bao nhiéu cach 1y dugc 2 qua cau do ?
¢) C6 bao nhiéu cach 1ay nhiéu nhét 2 qua cau mau do ?
d) ft nhét 12 2 qua cau mau do ?
e) It nhat 1a 1 qua cau mau do ?
BAI GIAI
a) C6 10 qua cau, liy ra 4 qua thico Cj, =210 cach.
b) C6 3 qua cau do, ldy ra 2 qua thi c¢6 C; céch.
C6 7 qua ciu trang, liy ra 2 qua thi c6 C> cach.
Suy raco C3.C5 =3.21 = 63 céch.
c¢) Co6 thé chon: (2 d6 + 2 trang), (1 do + 3 trang), (4 trang).
Do 46 co: C5C3+C3C3 +C5 =63 + 105+ 35 = 203 cach
d) Co6 thé chon: (2 do + 2 trang), (3 do + 1 trang).
Do d6 c6: C3C3+C3C) = 63 +7=70cich.
e) C6 thé chon: (1 do + 3 trang), (2 dé + 2 trang), (3 do + 1 trang).

r g Al A3 2.2, -3~ _ _ .
Do d6 co: C3C7 + C3 C7 +C3 C7 =105+ 63 + 7 = 175 cach.

Céch khac: - Khéng c6 qua cau mau do, co: Cg C3 =35 cach.

- Lay 4 qua cau mot cach tuy y, c6: C;, =210 cach.
Lay duoc it nhét 12 1 qua cdu mau do, co:

13
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Cly - €JC3=210-35 =175 ciich.

VII. Nhi thirc Newton

n
k_n-ki. k
(a+b)" =) Cka" b
k=0
Dac biét
Khi n =2 tacod
(a +b)2 =C)a’ +Ciab+C;b* =a* +2ab+ b’ .
Khi n =3 tacod
(a+ b)3 =Cja’ +Cia’b+ Ciab® + Cb* = a’ +3a’b +3ab® + b’
Tong quét khi tinh hé sd Cf trong khai trién nhj thirc Newton ngudi
ta thuong dung tam giac Pascal.

Trong khi 4p dung giai tich t6 hop vao 1y thuyét xac suat va thong
ké toan thong thuong ta goi tap W 1a tap hop chinh ma tur d6 ta rat
ra mot sO phan tir nao do6, chang han k cac phan tu. Tap hop lap nén
boi cac phan tu duge lay ra goi 12 mau, s6 phan tr cia miu duoc
g0i 14 ¢& ciia mau.

Thong thudng ta hay xét hai cach ldy mau: 1dy mau c6 hoan lai va
lay mau khong hoan lai.
a) Lay mau c6 hoan lai

Trong cach léy mau nay sau khi da chon mot phan tu ¢ tap chinh ra,
ta lai tra phan tir d6 vé tap chinh trude khi chon tiép phan tu khac
Nhur véy, s6 mau co ¢& k tir tap hop c6 n phin tir ¢6 thé c6 1a n*.

b) Lay miu khong hoan lai

Trong cach 1dy miu nay, khi d3 chon mot phén ttr ndo do ta bo phan
tur do khoi tép hop chinh, sau d6 moi lay tiép phan tir khac. Nhu vay
trong mau mdi phan tir chi co thé gap khong qua mot 1an va néu k
1a ¢& miu thi k < n. S6 ¢& miu k tir tp chinh gdm n phan tir bang
s6 chinh hop chap k cua tap hop gdm n phén tir.

14
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1.2 CAC KHAI NIEM VE XAC SUAT

I. P6i twong nghién ctru ciia 1y thuyét xac suit — thong ké

Trong tu nhién c6 2 loai hién tugng:

- Hién tuwong tat nhién: c6 thé du doan duogc két qua cta né.

- Hién tuong ngau nhién: khong thé dy doan duogc két qua.

Déi tuong nghién ciru cua ly thuyét xac suit — théng ké 1a cac
hién tuong ngau nhién. Chang han, khi ta tung mot dong Xu ¢o 2
mat sp — ngua vai lan thi khoéng thé blet mat nao s& xuat hi¢n.
Nhung khi s6 1an tung kha 16n thi sé 1an xuat hién mat sap xap xi sd
1an xuat hién mat ngra.

Muc dich: tim ra céc qui ludt cua céc hién tugng ngéu nhién.

Qui lut caa hién twong ngiu nhién chi biéu hién ra ngoai khi né
dugc lap lai nhiéu lan.

Ly thuyét x4c suat: Tim ra mo hinh x4c sudt ciia cac hién tugng
ngau nhién.

Ly thuyét thong ké: Dya vao dir lidu thong ké (liy tir thuc té) dé
chinh x4ac hoa mé hinh xé4c suét, dua ra cic quyét dinh hodac du bao.

I1. Su kién (bién cb)

1. Phép thir

Dinh nghia xac suit duoc xdy dung trén co s¢ khai niém phép
ther. D6 1a viéc quan sat hodc 1am 1 thi nghiém dé ta nghién ctu 1
d6i tuong hay 1 hién twong ngiu nhién nao d6. Cac phép thir
thuong do mot nhom diéu kién xac dinh. Khi cac diéu kién nay
duoc thoa min, ta goi 1a da thyc hién mot phép thir. Két qua cia
phep thur co thé duoc dic trung theo chét luong hoidc dic trung theo
sO luong. Két qua chat lugng cua phép thir duoc goi 1a mét sy kién
hoac mot bién cd. Két qua s luong cua phép thir duoc goi 1a dai
lwong ngiu nhién dén chuong 11 ta s& xét.

Vidu:

-Phép thir 14 tung 1 con xfic xic cin ddi va dong chat xem
mat co méy chdm xuit hién.

-Phép thir 12 kiém tra chat luong ctia mot 16 hang.

-Phép thtr 1a nghién ctru tac dung phu ciua mot loai thude
khang sinh d6i vdi tré em.

-Phép thur 1a bén mdt vién dan vao mdt cai bia xem vién dan
trang bia & vong c6 diém 13 bao nhiéu?
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2. Phén logi bién cé
Ta thuong gap 3 loai bién cb
a. Bién c6 chac chin 1a bién c6 nhét dinh xay ra sau khi thuc hién
phép thir. Ki hié¢u: Q
b. Bién cb khong thé co 1a bién cb nhét dinh khong xay ra sau khi
thuc hién phép thir. Ki hi¢u: &
c. Bién c6 ngiu nhién 1a bién cb sau khi thuc hién phép thir n6 c6
thé xay ra ma ciing c6 thé khong xay ra.
Kihiéu: A, B, C, A, Ay, ..., Anp,...
Vi du: Phép thir: tha hon bi tir d§ cao Im
Bién cd: “hon bi roi xudng”, ddy 1a bién c¢b chic chan.
Vi du: Phép thir: sinh vién thi mon XSTK
Bién cb: “Sinh vién thi dat”, “Sinh vién thi khong dat”, day
1a céc bién cb ngau nhién.
Vi du: Phép thir 1a tung 1 con xtic xic can d6i va dong chat.
A 12 bién cé ra mit chan c6 {2, 4, 6}
B 1a bién ¢6 ra mat 1é co {1, 3,5}
A lablencoramatCOJ chamJ 1,2,3,4,5,6

Bién c6 ra mit c6 s6 chdm 16n hon 6 1a &
II1. Méi quan hé giira cac bién ¢
1. Dinh nghia 1
Bién c¢6 A va B dugc goi 1a hai bién ¢d twong dwong néu A xay ra
thi B cling xdy ra va nguoc lai. Ky hiéu A =B
2. Dinh nghia 2
Bién cb A dugc goi 14 thuan lgi cho bién ¢c6 B néu bién cd A
xdy ra thi bién c6 B cling phai xdy ra. Ki hiéu: A < B
3. Dinh nghia 3

Bién c¢6 C duogc goi 1a tong cia 2 bién cd A va B.Bién ¢6 C xay
ra khi va chi khi c6 it nhat mot trong hai bién c6 A hodc B x4y ra.

KyhigulaC=A+B
Vidy I Mot hop c6 10 san pham trong d6 c6 4 san pham hong. Lay
ngau nhién 3 san pham

Goi A 14 bién ¢ 3 san pham lay ra c6 dung 1 san pham hong.

A 12 bién ¢6 3 san pham 14y ra c6 dung 2 san pham hong.
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Alabiéncd co1 hodc 2 san phém hongthi A=A, + A,
4. Dinh nghia 4 i o o
Bién c6 A goi la tong ctia n bién co: A, Ay, ... , Ay .Bién co A
xay ra khi va chi khi c6 it nhat mdt trong n bién c6 do6 xay ra.
Ky hléu [aA= A] + A2 +...+ An
5. Dinh nghia 5
Hiéu ctia 2 bién c6 A va B 1a mot bién c0, xay ra khi va chi khi
bién cO A xdy ra nhung bién c0 B khong xdy ra.Ki hi¢u A\B
6. Dinh nghia 6
Bién c¢b C duoc goi 1a tich cua hai bién cb A va B. Bién ¢b C xay
ra khi va chi khi cd A va B dong thoi xdy ra. Ky hi¢u C = A.B
Vidu2 Alabién cd ban Ha thi ddu mon Toén, B 1a bién c6 ban Ha
thi ddu mon Anh van thi A+B la bién co ban Ha thi dau it nhat 1
moén Toan hodc Anh van; A.B la bién ¢0 ban Ha thi ddu 2 mon
Toéan va Anh van.
7. Dinh nghia 7
Bién cb A duoc goi la tigh 0}12} n bién cd: Al Ay, o Ay néu A
xay ra khi va chi khi ca n bién c6 ay dong thoi xay ra.
Ky hiéu A = AjAx. A,
8. Dinh nghia 8
Hai bién c6 A va B dugc goi 1a xung khic nhau néu chung khong
thé dong thoi xay ra trong mot phép thir. Nghiala AB = &
Vidy3 O vidul ta thdy ngay A; va A; 1a xung khéc vi da c6 dung
1 san pham hong thi khong thé c¢6 2 san pham hong.
9. Dinh nghia 9
Nth n bién ¢ Aj, Az, s A, duoc ggi la xung khéc tung doi
néu bat ky hai trong n bién ¢ nay xung khac véi nhau.
Nghiala A/A; =9 V6i Vi# |
10. Dinh nghia 10
Céac bién c¢d A1, A, ... , A, duoc goi 1a nhém bién cb dﬁy du va
xung khac néu chung xung khac ting do6i va téng cua chung la bién
cd chan chan.
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Nghiala AA; =0 v6i Vi#] va A+ A, +..+A =Q
Vidu4 C62hop thude
Goi A 1a bién 6 lay hop 1, A, 1a bién cb 1ay hop 2.
Céc bién cd {A;, A} 1a nhém bién c6 day dii va xung khac timg
doi.
11. Dinh nghia 11

Bién ¢6 A vd A goi 13 hai bién cb d6i 1ap nhau néu chung tao
nén mot nhom bién ¢ déy da va xung khic: A+A=Q: AA=C
Nhu vy A goi la bién ¢b doi 1ap ctia bién ¢b A, néu no xay ra khi
va chi khi bién co0 A khong xay ra.
Vidu5 Mothop co 10 san pham trong d6 c6 4 san pham hong. Lay
ngau nhién 3 san pham
Goi A 1a bién cb trong 3 san pham 4y ra co it nhat 1 san pham
hong. Taco A la bién cb trong 3 san pham 1y ra khong co6 san
pham nao hong.
12. Dinh nghia 12

Hai bién c6 A va B du:qc gQi la doc lap voi nhau r}éu viéc ,xéy ra
hay khong xay ra cua bién c6 nay khong lam thay doi sy xuat hién
cua bién co kia va ngugc lai.
Chii y: Néu A vaB doc lap thi A va B; A vaB; A va B ciing
doc lap véinhauva A+B=AB ; AB=A+B

Vidu 6 Hop tht nhét dung 5 lo thude t6t va 3 1o kém phém chét.
Hop thir hai c6 3 lo thude t6t va 2 lo kém pham chat. Lay ngau
nhién tir moi hop ra mot lo.

Goi A 1a bién ¢6 lay duoc 2 1o thube tot.
A, 1a bién ¢ léy duoc 1 1o thude tdt & hop 1.
A; 13 bién ¢ 14y dugc 1 1o thude t6t & hop 2.
Tacod Ay, Ay 142 bién cd doc 1ap va A = AjA,
13. Dinh nghia 13

Céc bién co0 Ay, As,...,A, duge goi 1a doc 1ap ting doi néu moi
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cap hai bién cb bat ky trong n bién cb ay doc lap v6i nhau.
14. Dinh nghia 14

Céc bién c0 Ay, Ay, ..., A, duoc goi la ddc 1ap toan phan néu moi
bién co doc 1ap vai tich cia mot to6 hop bat ky trong cac bién ¢d con
lai.

Chu y: Cac bién cb doc lap tung doi thi chua chic doc 1ap toan
phan. biéu kién ddc 1ap toan phan manh hon doc 1ap tirng doi.

15. Dinh nghia 15

Nhom bién ¢ ddng kha ning 1a nhom bién ¢b c6 kha ning xuét
hién nhu nhau
16. Pinh nghia 16 Khong gian cac sy kién so cap

Tap hop cac su kién A, Ay, ..., A, dugce goi la khong gian cac
su kién so cép (hay khong gian miu ) néu chung 1a mot hé day du
khéng thé tach nhé hon. Ky hiéu 1a S.
Vidu7 Phép thir 1a tung 1 con xiic xdc
Ajla bién cd ra mat co] chémj=1,2,3,4,5,6.
Khong gian mau ctia phép thir ndy 1a: S={ A, A, A3 A4, As, Ag }

Vidu 8 Chobabiéncd A, B, C. Viét biéu thirc chi bién cb:
a) Ca ba bién cb cing xay ra.
b) Khong c6 bién c¢d ndo trong cac bién c¢b d6 xay ra.
c) A va B xay ra, nhung C khong xay ra.
d) C6 it nhat mot trong cac bién c¢b A, B, C xay ra.
e) Chi c6 A xay ra.
f) C6 mot va chi mot trong cac bién cd do xay ra.
g) Chi c6 hai trong cac bién cb d6 xay ra.
h) C6 it nhét hai bién ¢ cung xay ra.
i) C6 khong qua 2 bién cb trong cac bién cb d6 xay ra.
BAI GIAI
a) ABC;b) ABC ; ¢) ABC ;: d)A+B+C; ¢) ABC
f) AB.C+ A.B.C + AB.C
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) ABC + ABC+ ABC
h) ABC + ABC+ ABC + ABC

i) ABC+ AB.C + ABC+ AB.C + AB.C + ABC+ A.B.C
Vidy 9 Mot dung cu dién tu gbm c6 3 bong dén loai 1 va 4 bong
dén loai 2. Dung cu tiép tuc lam viéc dugc néu c(? it nhat mot bong
den loai 1 tot va khong it hon ba bong den loai 2 tot.
Hay viét biéu thirc chi bién cb dung cu tiép tuc lam viéc.
BAI GIAI
Goi A (k =1, 2, 3) 1a bién ¢ chi bong dén loai 1 thu k tot.
B;(j=1,2,3,4)1abong dén loai 2 thir j tét.
C 1a bién cb chi dung cu tiép tuc lam viéc duoc:
C=(A; +A, + A3) [ BIB,B3B, + B{B2B3B,+

B1B2 B3B4 + B1B2B3 B4 + B1B2B3B4]

Vidu 10 Chon ngau nhién khong hoan lai tir kién thir nhét ra 4 san
pham va chon ngiu nhién tir kién thi hai ra 5 san pham dé kiém tra.
Goi C; (i=0,1,2,3, 4)1a bién cb c6 i san pham dat tiéu chudn
trong 4 san pham chon ra tir kién thir nhat.
D;(G=0,1,2,3,4,51a bién cb c6 j san phém dat tiéu chuén trong
5 san phém chon ra tir kién thir hai.
Hay viét cac bién cb sau theo C; va D;

a) Co 5 san pham dat tiéu chuan trong 9 san pham lay ra tir hai
kién.

b) C6 it nhat 7 san pham dat tiéu chuén trong 9 san pham lay ra tir
2 kién.
BAI GIAI
a) Goi A 1a bién cb c6 5 san pham dat tiéu chuan trong 9 san pham
liy ra tir hai kién.

A=C,D, +C,D, +C,D, +C,D, + C,D,

b) Goi B 1a bién ¢6 ¢6 it nhat 7 san pham dat tiéu chuan trong 9
san pham lay ra tur 2 kién.

B=C,D,+C,D, +C,D, +C,D, +C,D, +C,D,
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1.3 CAC PINH NGHIA VE XAC SUAT

Khi quan sat cac bién c6 ngau nhién, ta thay mot s6 bién co
thuong hay xay ra, mot so bien co khac thuong it xay ra. Tu do
nguoi ta muon do luong kha nang xuat hién ciia mot bién co.

I. Pinh nghia xac suat theo cach co dién

Xét mot phép thu, gia sir khong gian mau S ¢6 hitu han bién co
so cap va céc bién c6 dong kha nang
Xac suat cua bién co A chinh 1a s6 do kha nang xay ra ctia bién co
A. X4c suat cua bién ¢0 A 1a mét so, ky hi¢u va dinh nghia la

P(A) = %

Trong d6 : m 1a s6 trudng hop thuan loi cho A.

n 1a s6 truong hop doéng kha ning c6 thé xay ra trong
phép thur.
Xéc suat phai thoa cac tién dé sau
1) P(A)=0
2) P(Q)=1
3) P(D)=0
4) 0=P(A) =1
Vi dy 1. Mot 16 hang gom 10 san pham, trong d6 ¢c6 3 san pham
kém chat luong. Lay ngau nhién 1 san pham tur 16 hang nay. Tim
xac sudt dé san pham ly ra 1a san pham t5t?
BAI GIAI
Goi 4 1a bién ¢d san pham 14y ra 1a san pham t6t
C6 10 cach chon 1 san pham tir 10 san pham nén sé truong hop
dong kha nang 1 n=10.
C6 7 cach chon 1 san pham tdt tir 7 san pham tbt nén s6 truong hop
thuan 191 cho 4 1a m=7.

Vay P(A):%:OJ.

Vidu 2 Xép ngau nhién 8 ngudi 1én 10 toa tau. Tim x4c suit dé

a) 8 nguoi 1én cung mot toa s6 1?
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b) 8 nguoi 1én cung mot toa?

¢) 8 ngudi 1én 8 toa dau?

d) 8 nguoi lén 8 toa khac nhau?
BAI GIAI

Xép ngau nhién 8 nguoi 1én 10 toa tau ta co thé chia thanh 8 giai
doan (moi giai doan xép 1 nguoi). Moi giai doan déu co6 10 cach.

Vay s6 truong hop ddng kha ning c6 thé xay ra 1a
_ p8 _ 18

a) 8 ngudi 1én cung toa so 1.

Dit A 1a bién cd 8 ngudi 1én cung toa s6 1 thi chi ¢6 1 truong hop

thuan loi cho A.

Vaym=1. Do d6 P(A)zﬂzi8 .
n 10

b) 8 ngudi 1én cung 1 toa: Dat B 14 bién ¢b 8 nguoi 1én ciing 1 toa.
C6 10 toa nén c6 10 truong hop thuan loi cho B. Vay m = 10.

m 10 1
Dodo PB)=—=—=—
(B) n 10° 10’
¢) 8 ngudi Ién 8 toa dau.
D3t C 13 bién c6 8 nguoi 1én 8 toa dau, xép 8 ngudi 1én 8 toa la 1
hoan vi cua 8 phan tur. Vay so truong hgp thuén lgi la: m = 8!.

|
Do do P(C)="" =8 ~0,0004032

n 108
d) 8 nguoi Ién 8 toa khac nhau.

Dit D 1a bién cb 8 nguoi 1én 8 toa khac nhau. O ddy ta lay 8 toa tir
10 toa (c6 xép thir ty) nén sd truong hop thuan loi cho D 1a m =Aj,.

8
4

Do do: P(D):ﬁ:%:o,owm
noo10
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Vidy 3 Mot 16p c6 30 hoc sinh. Trong ky thi mon toan c¢6 6 hoc
sinh dat diém gioi, 10 hoc sinh dat diém khé, 9 hoc sin}~1 dat diém
trung binh va 5 hoc sinh khong dat yéu cau. Goi tén ngau nhién 3
hoc sinh cua 16p.Tim céc xac suat sau
a) Goi dugc 3 hoc sinh déu khong dat yéu cau?
b) Goi duoc 3 hoc sinh dat diém kha?
7 ¢) Goi duoc 2 hoc sinh dat diém trung binh va 1 hoc sinh dat
diém gioi?
BAI GIAI
Goi 3 hoc sinh tir 30 hoc sinh nén sb trudng hop dong kha ning
lan=Cj,.
a) Goi A 13 bién cb goi duoc 3 hoc sinh giém khong dat yéu cau. O
day ta lay 3 hoc sinh tir 5 hoc sinh c6 diém khong dat yéu cau. Vay
s6 truong hop thuan lgi cho bién ¢d A la m= C2.

, '
Do dO P(A) = —3 = —
C3O 406

b) Goi B 1a bién ¢6 goi 3 hoc sinh dat diém kha.
O day ta lay 3 hoc sinh tir 10 hoc sinh dat diém kha. Vay m = C;;
3

C
Do d6 P(B):%:i
cl, 203

¢) Goi C la bién ¢ goi dugc 2 hoc sinh dat diém trung binh va 1
hoc sinh dat diém gioi.

O day ta lay 2 hoc sinh tir 9 hoc sinh dat diém trung binh va lay 1
hoc sinh tir 6 hoc sinh dat diém giéi. Vay m = C.CL .

2 Al
ci.c

Dodé P(C)= 936: >4
a3, 1015
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Han ché ciia dinh nghia x4c suét theo c¢6 dién
Do doi hoi phai c6 hitu han cac bién cb so cap va tinh dong kha

ndng cua chung ma trong thuc té lai c6 nhiéu phép thir khong co
tinh chat d6. Bé khac phuc nhitng han ché trén nguoi ta dua ra mot
s0 dinh nghia xac suat khic nhu sau.
I1. Pinh nghia x4c suit theo thong ké
1. Dinh nghia tin suit

Neéu Idp lai n 1an mot phép thir trong d6 c6 k 1an xuat hién bién co
A thi tan suat cua A trong day n phép thu duogc ki hi¢u va dinh

k

nghia: f (A)=—.
n
2. Dinh nghia xdc sudt theo thong ké
Xac suét ctia bién cd A la P(A)= lim f,(4).

Trong thyuc hanh v6i n du 16n ta léy P(A) =f (A).
I11. Pinh nghia xac suét theo hinh hoc

Cho phép thir c6 khong gian € la v6 han va dong kha nang.
Khi d6 néu 2 bién ¢ A va Q c6 thé biéu dién bang cac mién hinh

A
hoc thi P(A) = ¢

mesC

vOi mes A : d0 16n caa hinh biéu dién cho bién co A

mes Q: d0 16n cua hinh biéu dién cho bién co QQ
Vidu 4 Tung 1 hat cat vao 1 hinh vudng canh a. Tinh xéc suat dé¢
hat cat nam trong hinh tron ndi ti€p hinh vudng
BAI GIAI

Goi A 1a bién ¢d hat cat ndm trong hinh tron noi tiép hinh vudng
Ta c6: Q 1a hinh vuong; A 1a hinh tron noi ticp

2

mesA ﬁL
—  P(A)= - 5‘

z
mes{) 4
Vidu 5 Hainguoi hen gap nhau trong khoang thoi gian [0, T] voi
giao hen néu nguoi dén trude doi mot khoang thoi gian t ma khong
gap thi di ve. Tinh x4c suat dé 2 ngudi do khong gap nhau.
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BAI GIAI

Phép thu: thoi diém dén cua 2 ngudi do
Goi x: thoi diém dén ciia nguoi thi nhét;

y: thoi diém dén cua ngudi thir hai

A 12 bién cb 2 ngudi d6 khong gip nhau.
Taco: Q={(xy)/ 0< x,y< T}
A={xy)/|xy[>t;0<x,y< T}

mesA (T—t)2

) mes<) 72

IV. Nguyén li xac suit 16n va nguyén li xac suit nhé

Trong nhiéu bai toan thuc té, ta thuong gap cac bién ¢ ¢ xac
suat rat nho, tirc gan bang 0. Qua nhleu lan quan sat, ngudi ta thay
rang: cac bién ¢ c6 xac sut nho gan nhu s€ khong xay ra khi thyc
hién phép thir. Trén co s¢ d6 co thé dwa ra “Nguyén 1y thuc té
khong thé c6 cta cac bién cd co xac suit nhd” sau day: Néu mot
bién cb c6 xac sudt rat nho thi thuc té co thé cho rang trong mot
phép thir, bién cb d6 s& khong xay ra.

Vi¢c quy dinh mt mirc xac suét duoc coi 1a “rdt nhd” tuy thudc
vao tirng bai toan cu thé. Chrfmg han: Néu xac suat dé mot loai du
khong mé khi nhay du 14 0,01 thi xac sudt d6 chua thé coi 1a nho va
ta khong nén st dung loai du d6. Song néu xac suit dé mot chuyén
xe ltra dén ga cham 10 phit 13 0,01 thi ta ¢6 thé coi mirc xac suat d6
1a nho tire c6 thé cho rang xe lira dén ga dung gio. Mot xac suit kha
nho ma véi né ta ¢ thé cho rang: bién ¢ dang xét khong xay ra
trong mot phep thur duge goi la mirc y nghia. Tuy theo tung bai toan
cu thé, muc ¥ nghia thuong duoc lay trong khoang 0,01 den 0,05.

Tuong tu nhu vay ta co thé néu ra “nguyén ly thuc té chic chan
Xdy ra cua cac bién ¢6 ¢ xac suat lon” nhu sau: Néu mot bién ¢b co
xéac sudt gan bang 1 thi thuc té ¢ thé cho ring bién cb d6 s& xay ra
trong mot phép thir. Thong thuong ngudi ta liy trong khoang tir
0,95 dén 0,99.
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1.4. MOT SO CONG THUC TiNH XAC SUAT

I. Cong thirc cdng xac suat

1. Cong thirc cgng xdc sudt cho 2 bién c6 A va B bit ki
Neéu hai bién co A va B bat ki thi
P(A+B)=P(A) + P(B) — P(AB)

Chung minh

Gia su phép thir c6 n ket cuc dong kha nang. Trong d6 c6 m,
két cuc thuan loi cho blen cb A va m, két cuc thuan loi cho bién cb
B. Vi AvaB 1a2biéncd bat ki (khong xung khic) nén s& co k két
cuc thuanrlqi’ cho bién co A va B. )
Khi @6 so6 két cuc thuan loi chg bienco A+Bséla:m; + my - k.
Theo dinh nghia xac suat c6 dién ta c6

P(A +B) _m+m -k m om, ko P(A)+ P(B) - P(AB)

n n n n
Vidul Mot 1op c6 50 sinh vién. Trong do c6 20 nguoi hoc giéi
toan, 30 nguoi hoc gi6i ngoai ngit, 10 ngudi gidi ca toan va ngoai.
Chon ngau nhién mot nguoi trong 16p. Tim xac sudt dé chon dugc
mot nguoi hoc gioi it nhidt mot moén trong hai mon toan va ngoai
ngtr.
BAI GIAI
Goi A 1a bién cb chon duge nguoi hoc gidi toan.
B 14 bién ¢6 chon duoc ngudi hoc gidi ngoai ngit.

C 1a bién cb chon duoc ngudi hoc gioi it nhat mot trong hai
mon.
Tathdy C=A+B (A va B 1a 2 bién c6 khong xung khic).
Do do6: P(C) =P(A) + P(B) — P(A.B)
Cs, C50 C, 50 50 50
Mé rong cho 3 bién c6 A, B va C bat ki

P(A+B+C) = P(A) + P(B) + P(C) — P(AB) — P(BC) — P(CA) +
P(ABC)
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Chirng minh
P(A+B+C)=P(A + B) + P(C) — P((A + B)C)
=P(A) + P(B) - P(AB) + P(C) - P(AC + BC)
=P(A) + P(B) — P(AB) + P(C) - P(AC) — P(BC) + P(AC.BC)
=P(A) + P(B) + P(C) — P(AB) — P(BC) — P(CA) + P(ABC)

Téng quat cho n bién ¢b A1, Ay .o, Ay bat ki
Tuong tu nhu trén,ta co

P2 A= 2 PA)- 2 PAA)+

i=1 i=1 1<i<j<n

-1
> P(AiAjAk) + . AH-DY P(AjA5.. . A))
1<i< j<k<n
2. Cong thirc cong xdc sudt cho 2 bién cé6 A, B xung khic
Néu hai bién c6 A, B xung khac v4i nhau thi

P(A+B)=P(A) + P(B)
Ta nhéc lai dinh nghia 8

Hai bién c6 A va B dugc goi 1a xung khic nhau néu ching khong
thé dong thoi xay ra trong mot phép thir. (AB = &)
Chung minh

Gia sir phép thir ¢6 n két cuc dong kha nang. Trong d6 c6 m; két
cuc thuan loi cho bién ¢d A va m, két cuc thuén loi cho bién ¢ B.
Vi A vaB 1a2bién ¢ xung khic nén s& khong co6 két cuc thuan
lgi cho bién c6 A va B.
Khi d6 s6 két cuc thun loi cho bién ¢6 A + B s& la m; + my
Theo dinh nghia xac suat ¢6 dién ta co

pA+B)="F M M My _popy, peR)

n n n
Vidu 2 Mot hop co 10 san pham trong d6 c6 4 san pham hong.
Lay ngdu nhién 3 san pham. Tinh x4c suat dé c6 mot hodc hai san
pham hong.

BAI GIAI

Goi A 14 bién cd 3 san pham lay ra c6 dung 1 san pham hong.
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A 12 bién ¢6 3 san pham 14y ra c6 dung 2 san pham hong.
Ta phai tinh x4c sudt bién ¢ A c6 1 hodc 2 san pham hong
Taco A=A+ A,

O day ta thay ngay A; va A; 1a xung khic vi di c6 ding 1 san phdm
hong thi khong thé c6 2 san pham hong.

C,C: Cic, 1 3 4
P(A)=P(A; + A))=P(A|) +P(A)=—46 + ~476 _ _, ¥ _7
(A)=P(A, 2) =P(A)) + P(Ay)= Cm C130 AT

Mé rong cho 3 bién ¢ Ay, Ay, A3z Xung khic v6i nhau
P(A) =P(A; + Ayt A3) = P(A) + P(Ay)+ P(Az)

Vidu 3 Mot hop co 10 san pham trong do co 4 san pham hong.
Lay ngau nhién 3 san pham. Tinh xac suat dé c6 it nhat 1 san pham
hong.
BAI GIAI

Goi A 1a bién ¢ trong 3 san pham 14y ra c6 it nhat 1 san pham
héng.
Goi Aj 14 bién c¢b trong 3 san pham lay ra c6 dung j san pham hong
=12 3 ta thiy ngay {A;,A;,As} 1a xung khic

P(A) = P(A] + A2+ A3) = P(Al) + P(A2)+ P(A3)

_Cics CiC,CiC 1,315
¢ ¢t e T2710730 6

Tong quat Ay, As,..., A, xung khic v6i nhau tirng doi mot
P(A1+Ap +..+A,) =P(A)*tP(Ar)+..+ P(A})
3. Xdc sudt ciia bién co doi lgp

Néu A vaA 14 hai bién c déi 1ap véi nhau thi P(A)=1-P(A)

Ta nhac lai dinh nghfa 11: Bién ¢ A va A goi 1a hai bién ¢ déri
1ap nhau néu chiing tao nén mot nhém bién c6 day du va xung khac:
A+A=Q; AA=-O

Tir dinh nghia ta thay A 1a biéncd “biéncd A khong xay ra”
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Chirng minh
Vi P(A+A)=P(Q)=1va P(A+A)=PA)1P(A)

suy ra P(A) = 1 - P(A ) ta c6 didu phai chimg minh

Vidu 4 Mot hop co 10 san pham trong do co 4 san pham hong.
Lay ngau nhién 3 san pham. Tinh x4c suat dé c6 it nhat 1 san pham
héng.
BAI GIAI
Day la vi du 3, ¢ day ta giai bang cach dung cong thirc xac suat

cua bién co doi 1ap s€ ngan gon hon.
Goi A 1a bién cb trong 3 san pham lay ra c6 it nhat 1 san pham
hong => A 1a bién ¢ trong 3 san pham lay ra khong co san
pham héng.

CiCs 20 5
Tacé P(A)=1-P(A)= -8 = —=—

C3, 120 6
II. Cong thitc nhin xéc suat

1.Xdc sudt c6 diéu kién
'Cho hai bién ¢b A va B. Xac sudt ciia bién ¢6 A véi diéu kién
bién co B da xdy ra dugc goi la xac suat co dicu kién.
Ki hi¢u P(A/B)
Xac sudt P(A/B) duoc tinh theo cong thirc

p(A/B)=DAB)
P(B)
Chirng minh
ke
P(A/B) = [ _ P(AB)
/ P(B)
[©2]
P(AB
Tuong tu ta co P(B/A) = ]EE ( A))
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Vidu 5 Tung hai con xuc xéc.GQi Ala bién ¢ con xiic xdc thur
nhat xuat hiép mz}t 1 cham.B la bién 96 con x@c xac thir hai xuat
hi€n mat c¢6 s6 cham 16n hon con xuc xac thir nhat. Tinh P(A/B).
BAIGIAI
Ta gid st bien cO B da xdy ra:
B= {12, 13, 14, 15, 16, 23, 24, 25, 26, 34, 35, 36, 45, 46, 56}
Ta c6 15 phan tir (trong s6 15 kha ning xay ra bién ¢c6 B & trén co
5 kha ning xay ra bién cd A)
P(A/B) chinh 14 kha ning xay ra bién c¢6 A khi bién c6 B dé xay ra
= P(A/B)= S .1
15 3
Vidu 6 Mot cong ty can tuyén 2 nhan vién. C6 6 nguoi ndp don,
trong d6 c¢6 4 nit va 2 nam. Kha niang duoc tuyén ctia mdi nguoi 1a
nhu nhau. o )
a) Tinh xac sué‘g de 70(') it nhat mdt nguoi nit duoc chqn. .
’b) Tinh xé4c suat dé ca hai nguoi nit dugc chon, biét rang co it
nhat mét nguoi nit dugce chon.
BAI GIAI
a) Goi Ala bién ¢b co it nhat mot nguoi nit dugce chon.
— A 1a bién cb khong c6 ngudi nit nao dugce chon
C; 1 14
Taco P(A)=1-P(A4)=1-"2=1-—==
C, 15 15
b) Goi B 1a bién cb ca 2 nguoi nit dugce chon
= Ta cén tinh: P(B | A) =7

C2

2
, P(BA) € 5 3
Taco P(B|A)= P((A)) = % 5
15 15

2. Céng thirc nhan xdc sudt
a) Cong thirc nhan xac suat cho hai bién ¢ A va B bat ki
Néu hai bién c6 A vaBla batki thi
P(AB) = P(B)P(A/B) = P(A)P(B/A)
Ching minh
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That vay tir dinh nghia xéac suat c6 diéu kién

P(A/B)= PIELBB)) — P(AB) = P(B)P(A/ B)

&AB)) = P(AB) = P(A)P(B/A)

Tuong tr taco P(B/A) =
Vidu 7 Mot hop co 10 san pham trong d6 c6 2 san pham hong.
Lay ngau nhién thir ty khong hoan lai tir trong hop ra 2 san pham.
Tinh x4c suat dé 2 san pham lay ra la 2 san pham hong.
BAIGIAI o ,
Got A la bién c0 san pham lay lan thir nhat 1a hong
B la bién c0 san pham lay lan thir hai 1a hdng
G, ¢ 2.1 1
= P(AB)=P(A)P(B/A)=—1.—L =—x— =
C, G, 10 9 45
Mé rong cho 3 bién ¢6 A, LAz A3 bat ki
P(A1A2A3) =P(AP(A2/AP(A3/A1A)
Chirng minh
P(A1A2A3) =P(A1A2)P(A3/A1A2) = P(AP(A2/A1)P(A3/A1AL)
Vidu 8 Mot hop c6 10 san pham trong d6 c6 3 san pham hong.
Lay ngau nhién c6 thtr ty khong hoan lai tu trong hop ra 3 san pham
de kiém tra. Tinh x4c suat dé 3 san pham lay ra déu la san pham
hong.
BAIGIAI o 7
Goi A la bién ¢6 3 san pham lay ra la san pham hong
Ajla bién co san phadm lay lan thar i 1a san pham hong  (i=1,2,3)
P(A)=P(A1A2A3) = P(A]P(A2/A1)P(A3/A1A7)

€3 CC_3 21 1

I el 107978 120
Cio Co Cg

Téng quat chon bién ¢ A, Ay eee s Ap bat Ki.

P(A1A; ... AL1AL) = P(A)P(AYA)) ...P(A/AIA,. . AL)
Ching minh tuong tw nhu trén o
b) Cong thirc nhan x4c suat cho hai bién c6 A va B ddc 1ap

Néu A, B 13 hai bién ¢ doc lap thi P(AB) = P(A).P(B)
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Ta nhic lai dinh nghia 12: Hai bién ¢b A va B duoc goi 1a doc lap
v6i nhau néu viée xay ra hay khong xay ra cua bién cb nay khong
lam thay d6i sy xuat hién ctia bién cd kia va nguoc lai.

Chii y: * Néu A va B doc lap, thi A va B; A vaB; A vaB cling
ddc 1ap voi nhau.
* Ta dinh nghia hai bién c¢b doc 1ap theo xac sudt nhu sau:
A va B 12 hai bién ¢6 doc lap néu  P(A) = P(A/B)
hay P(B)= P(B/A)
Mé rong: Néu A, A, , A; 1a cac bién cb doc 1ap toan phan thi:
P(A1A; A3) = P(A1).P(A;).P(A;3)

Ta nhic lai dinh nghia 14: Cac bién ¢b Ay, A, ..., A, duogc goi la
ddc 1ap toan phan néu moi bién c¢o6 ddc 1ap vdi tich ctia mot t6 hop
bat ky trong cac bién co6 con lai.

Vidu 9 Mot cong nhan dimg 3 médy. Xéac suat dé trong 1 ca lam
viéc may I khong hu hong 1a 0,7, may II khong hu hong 1a 0,8 va
may 111 khong hu hong 14 0,9. Tim xac suat dé trong ca lam viéc

a) Ca 3 may khong hu hong.

b) Ca 3 may déu hu hong.

c) it nhat 1 may hu hong.

d) it nhat 1 may khong hong.
BAI GIAI

Goi Ay, Ay, Az 1a céc bién cd twong tmg v6i may I, 11, 1T khong
hu hong. Ta c6 {A, Az, As} doc 1ap toan phan.

a) Goi A 1a bién c6 3 may khong bi hong. Suy ra A= A; .A; A,
Do tinh ddc lap toan phan cta cac bién cb nén:
P(A)=P(A; Ay A3) =P(A)P(A2)P(A3)=0,7.0,8.0,9=0,504

b) Goi B 1a bién ¢6 ca 3 may bi hong. Suy ra B=A, A, A,
P(B) = P(A,)P(A,)P(A,) =0,3x0,2x0,1= 0,006

¢) Goi C 1a bién c6 c6 it nhat 1 may hu hong.
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P(C) = 1-P(C )=1 - P(A; Az A3) = 1 - 0,504 = 0,496

d) Goi D 1a bién ¢d c6 it nhat 1 may khong hong.

P(D) = 1-P(D )=1 - P(A1.A,.A;) =1 - 0,006 = 0,994

Téng quat: Néu Ay, Ay, ..., A, 14 cac bién cb doc 1ap toan ph'?ln thi
P(A A, ...A,) =P(A)).P(Ay) ...P(A))

Vidu 10 Tung 10 1an mot dong xu, tinh xéac suat dé ca 10 lan déu

ra mat sap.

BAI GIAI

Goi A; 1a bién ¢b 1an tung thir 1 ra mat s?ip, i=1,...,10
Vi Aj, Ay, As, ..., Ao doc lap toan phén nén:
P(Al A2 A3 Al()) = P(Al)P(Az)P(A3) P(Alo)

PO TIN CAY CUA MOQT HE THONG (Phan doc thém)
Ta xét mot hé thong gdm # b phan B, B,...., B, hoat dong doc

1ap v6i nhau. Xac suat dé by phan S, hoat dong tét 1
p, (i=L12,..n).
e Trudng hop n bd phan nay dugc méc nbi tiép, c6 nghia 1a hé
thong hoat dong tot khi moi b phén déu hoat dong tot. Xac suat dé
h¢ théng hoat dong tét 1& p=pp,.p, Vip e (O,l)
(i=1,2,...,n) nén néu n kha 16n thi p s& rat nho mic du mdi bo
phén c6 do tin cay cao ( p, gan bang 1)
e Trudng hop 7 bd phin ndy dugc mic song song, nghia 1 hé théng
hoat dong tot khi c6 it nhat mot bd phan hoat dong tot. Goi 4 1a bién
cb dé bo phén hoat dong tdt, ta co: P(A) =1- P(Z) =1-¢g4,..4,

(g, =1-p,) Xac suat dé hé thong hoat dong tot kha gan 1 khi n

kha 16n.Nguyén tic nay khong chi 4p dung trong k¥ thuat ma con
dugc ap dung trong quan 1y, dau tu, kinh doanh. ..
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I11. Cong thirc xdc suat diy di (Cong thirc xac suét toan phan)

Cho mot bién ¢c0 A va cac bién cO Aj, Ay, ..., Ay la mot
nhom day du va xung khac.

)

Khi d6, ta c6 cong thirc xac suét toan phan
P(A)=P(A|)P(A/A))+ P(A,)P(A/A,) + ... + P(A,)P(A/A,)
hay P(A) = i P(A)P(A/A))
i=1

Chirng minh
Do Ay, As, ..., Ay 1a hé day du
Taco A= QA =(A+ A+ ... TtA)A

A=AA+AA+...+AA Suyra

P(A)=P(A1A + AJA+ ... + AA)
=P(A1A) + P(A;A)+ ... + P(A,A)

(do Ay, Ay, ..., A, xung khéc timg doi nén AJA, AZA, ..., AA
cling xung khac tirng do1).

Theo cong thirc nhan cho 2 bién ¢b bat ky ta c¢6

P(A)=P(A|)P(A/A) + P(A2)P(A/A;) + ... + P(A,)P(A/Ay)

= iP(Ai)P(A/Ai)
i=1
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Vidu 11 C6 216 san pham:
L6 1 ¢6 20 san pham, trong d6 c¢6 15 san pham tdt;
L6 2 ¢6 20 san pham, trong d6 ¢6 10 san pham t6t.
Lay ngiu nhién ra mot 16 va tir 16 nay, chon ngiu nhién ra 1 san
pham. Tinh xac suit dé san pham ly ra 1a san pham t6t.
BAI GIAI

Goi 4 1a bién ¢6 san pham l4y ra sau ciing 14 san pham tét.

A, labién c6 chon dugc 16 thi i, i=1,2

Ta can tinh: P(A) =9

Khi d¢, {4,,4,} 1a hé ddy du va xung khic; P(A1)=P(A2)=%
Ap dung cong thic x4c sudt toan phan, ta co
P(A)=P(A4).P(A|4)+P(4,).P(A4]4,)

1¢, 1¢, 115 110 5

"2C, 2C, 220 220 8

Vidy 12 Cho mot binh c6 10 vién bi trong d6 ¢6 2 bi do. Cho hai
nguoi lan lugt boc ngau nhién moi ngudi 1 bi (khong hoan lai), néu
boc triing bi do thi c6 thudng.
Hoi ngudi bdc trude hay bde sau co loi hon?
BAI GIAI

2

Goi A 14 bién ¢ ngudi bdc trudc trang thuéng. Ta c6 P(A) = m

B 14 bién ¢ ngudi bdc sau tring thudng

Do {A, A } 14 mot nhom ddy du va xung khic nén theo cong thirc
xac suat toan phan

1 1 1 1
P(B) = P(A)P(B/A) + P(4)P(B/ A )=Qfﬂl + ifgf
CIO C9 ClO C9

2L 322 L pay=p®)= %

10 9 10 9 10

Vay bdc trude hay bde sau 1a nhu nhau.
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Qua vi du trén ta c6 thé 1i giai vi sao ngudi ta hay dua ra d& nghi
nén bdc tham 1a dé dam bao sy cong bang.

V. Cong thirc Bayes

Cho bién c¢6 A va mot nhom day du va xung khic {A}, A,, ..., Aql.
Gid su bién cd A da xdy ra. Khi do, ta c6 cong thuec Bayes

P(Ai)P(A|Ai)

P(A|A)=—
ZP P(A[A,)
Chirng minh
p(asa) — DAIA) _ PAADP(ATA]) _ P(AjP(A/A))
P(A) P(A)

n
Y. P(Al)P(A/Ay)
k=1
Chiiy: P(A/A;) goilaxac suat tién nghi¢m.

P(A/A) goi la xac suét hau nghiém.

Vi du 13 Mot nha may c6 3 mdy cing san xuat mot loai san pham.
May I san xuat 40% tong san lugng cua nha may.

May II san xuét 35% tong san luong ctia nha may.
May III san xuat 25% tong san luong clia nha may.
Ti 1é phé pham cta 3 may lan luot 13 0,04; 0,03; 0,02.
Lay ngau nhién mot san pham tr trong kho cua nha may.
a) Tinh xac suat d¢ d6 1a ph€ phdm. o
b) Gia sir san pham lay dugc 1a phé pham, tinh xac suat d€ san
pham do la cua may L
BAIGIAL o o
a) Goi A 1a bién ¢6 san phdm lay duoc 1a phé pham
Goi A; l1a bién c6 lay dugc 1 san pham ctia may thtr 1 (i=1,2,3)
Khi d6 {A1, Az, A3 } 1a mot hé day du.
Theo cong thirc xac suat toan phan
P(A) = P(A))P(A/A)) + P(A2)P(A/A3) + P(A3)P(A/A3)
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=0.4%0.04 +0.35%0.03 + 0.25%0.02= 0.0315
P(AJA) _ P(ADP(A/A))

b) Ta co: P(A/A) =

P(A) P(A)
_04x004_32 oo
0.0315 63

VI. Cong thirc Bernoulli

Gia str tién hanh n phép thir doc 1ap. Trong m01 phép thur chi co
thé xay ra mot trong hai truong hop: hoac bién cb A xdy ra hoac A
khong xay ra. Xac suat xay ra bién cd A trong mdi phép thir déu
bang p va xéac suat A khong xay ra bang 1 - p =q.

Khi do6 xac suit dé trong n phép thir doc 1ap noi trén bién cb A xay
ra ding k lan dugc tinh theo cong thirc Bernoulli nhu sau

P (k) =Ctp*q" *;(k =0,1,2,...,n)

Vidu 14 Mot 16 hang c6 ti 16 phé pham 1 0,05. Lay ngau nhién co
thir ty nhung hoan lai tir 16 hang d6 ra 5 san pham dé kiém tra.

Tim xéc suat dé c6 2 phé pham trong 5 san pham lay ra kiém tra.
BAI GIAI
’Né'u ta coi viéc kiém tra mot san pham 1a mot phép thir, theo gia

thict ta c6 5 phép thur doc lap.
Goi A 1a bién ¢6 “san pham l4y ra kiém tra 14 phé pham”.
Ta thay trong mdi phép thir chi c6 thé xdy ra mot trong hai truong
hop:

-hodc san pham kiém tra 1a phé pham (tirc A xay ra)

-hoac san pham kiém tra la san Rhém tét‘(t&q A khong xay ra).
Xac suat dé A xay ra trong moi lan kiém tra déu bang 0,05.
Xéc suit dé A khong xdy ra trong mdi 1an kiém tra déu bang 0,95
Viy bai toan théa man lugc dd Bernoulli.
Do d6 xac suat dé co 2 phé pham trong 5 san pham ly ra kiém tra
la:

Ps(2) = C%(0,05)%(0,95)° ~ 0,0214
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Vidy 15 Trong mdt hop c6 20 bong den, trong d6 c6 5 bong hong.
Lay ngau nhién c6 thtr ty (hoan lai) 3 bong dé dung.

Tim xac suat dé
a) C6 3 bong déu hong.
b) C6 3 bong déu khong hong.
¢) C6 it nhat 1 bong khong hong.
BAI GIAI
Ta thiy trong mdi lan ldy chi c6 thé xay ra mot trong hai truong
hop:
- hodc bong hdng (tuc A xay ra)
- hodc bong tét (tirc A khong xay ra).
Xac suat dé A xay ra trong mdi 1an liy déu bang 5/20=0,25.
Vay bai toan théa man luogc dd Bernoulli v6i n=5; p=0,25 ;q=0,75

a) B 14 bién ¢6 c6 3 bong déu hong

P(B) = C3(0,25)°(0,75)" = 6i4 ~0,0156

b) C 14 bién cb c6 3 bong déu khong hong

P (C)=C(0,25)° (0,75) = é—z =0,421875

¢) D 12 bién cb c6 it nhét 1 bong khong hong

3 3 0 1 63
P(D) = 1-P(D)=1- C5(0,25)7(0,75)" =1-—=—
(D) (D) 3( ) ( ) 64 64
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BAI TAP MAU CHUONG I

1 1 . 3
1.Cho P(A) =3 P(B) =5 v P(A +B) = e
Tinh P(AB), P(AB), P(A + B), P(AB) va P(AB).

BAI GIAI

Tir Iy thuyét tip hop taco: AB=A+B; A+B=AB
Do hai bién co0 A va B batki: P(A + B) = P(A) + P(B) - P(AB),

tasuyra: P(AB) =P(A)+P(B)-P(A +B) = é

Do AB = A + B, nén P(AE):P(A+B)=1—P(A+B):i.
Tuong ty, vi A+ B = AB tasuyra P(A+]§):1—P(AB):%.

Xuit phat tir dang thic B+B=Q = A =AB+B)=AB+AB va
vi AB, AB 1a cic bién ¢ xung khic, ta duoc
P(A) = P(AB)+P(AB) vado d6

| =

P(AB)=P(A)-P(AB)=-.

§|cn =

Tuong tu, ta c6 P(KB) =P®B)-P(AB)=—.
2. Hop thir nhat c6 5 lo thude tot va 3 lo kém pham chat.
Hop thr hai c6 3 1o thude tot va 2 lo kém phém chét.
Lay ngau nhién tir mi hop ra mot lo. Tim cic x4c suit:
a) Léy duoc 2 lo thude t6t?
b) Lay duoc 1 1o tot va 1 1o kém pham chét?

C) Néu léy duoc 1 1o tot va 1 lo kém phém chét. Tim xé4c suét dé
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lo kém pham chét 13 ctia hop thir nhét?
BAI GIAI
a) Goi A 1a bién cb 1dy duoc 2 lo thude tot.
A, 1a bién ¢ 14y duogc 1 1o thude t6t & hop 1.
A 12 bién ¢6 1ay duoc 1 lo thube t6t & hop 2.
ViA| va A; 122 bién cb doc 1ap nén: A = AjA,
ctc 3
Suyra P(A)=P(A).P(4,)=— ==
b) Goi B 1a bién cb 13y duoc 1 1o tot va 1 lo kém pham chat
Z 1a bién ¢6 1dy duoc 1 lo thude kém pham chét ¢ hop 1
Z 1a bién ¢6 13y duoc 1 lo thude kém pham chit & hop 2
Vi B=A; 4, + Ay 4 nénP(B)=P(A)P(4,)+P(A)P(4,)

clc o9

=t =—
Cy C; Ci Cy 40

c) Tacod
Bt
> e e 1° 1
P(AI/B):P(Al.B):P(Al)P(B/Al): G GC)_9
P(B) P(B) 19 19
40

3. Mot hop dung 3 bi do va 7 bi trang. Rt ngau nhién tir hop ra
mot bi ro1 sau d6 boé vao hop mot bi khac mau vai vién bi rut ra, sau
do6 rat tiep mot bi tir hop.

a) Tim xac sut dé bi rat ra 1an sau tir hop 13 vién bi d6?

b) Néu hai bi rit ra cung mau, tim xac suat dé hai bi d6 mau
trang?

BAI GIAI

a) Goi A 1a bién ¢ bi rat ra lan sau tir hop 1a vién bi do.
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A; 1a bién ¢6 1y ralanila 1 vién bi do, i=1,2
B; 14 bién cb 1an i 14y ra 1 vién bi mau tring, i=1,2
Tacd: A=A A+ Bi.A; thi
P(A)=P(A)).P(A, /A;) +P(B)).P(A, /B))
G c G C 3 2.7 4 17

Dodo P(A)=—2—2 1 a2 2,1 2 "/
cl,C, C C, 10710 1010 50

b) Goi B 1a bién ¢6 hai vién bi rat ra cing mau.
C 1a bién c¢6 hai vién bi rit ra ¢ mau trang.
Taco: B=AA, + BB;
P(B)=P(AA; )+ P(B;B; )=P(A)).P(A, /A)) +P(B,).P(B. /B))
_C31 C21+C; Cé_3 2 7 6 12

S cLc, o c,C, 1010 1010 25
P(CB) P(BB,) 7
P(B) PB) 3

Dodé P(C/B)=

4., Hop tht nhét ¢6 5 lo thude tot va 3 lo kém phérn chét.

Hop thir hai ¢6 3 lo thudc tét va 2 1o kém pham chat.
Chon ng’?m nhién 1 hop, tr hop da chon léy ngau nhién ra 2 lo.
Tim céc X4c suat :

a) Léy duoc 2 lo thude t6t?

b) Lay duoc 1 lo tt va 1 1o kém pham chat?

¢) Néu léy duoc 1 1o tdt va 1 lo kém phém chat. Tim x4c suét
de 1o kém pham chat 1a cua hop thir nhat?

BAI GIAI
D, 14 bién ¢ 1ay hop 1.
D, 12 bién ¢6 1y hop 2.

1 : ,
P(D1)=P(D2)= - i {A1, Az } 1a mot nhom ddy di va xung khéc
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a) Goi D 1a bién c6 1dy duoc 2 lo thude tot.

Ap dung cong thire x4c sudt toan phén ta c6

1c5 1C2 23

P(D) = P(D1)P(D/Dy) + P(D:)P(D/D:) = Cz 2 2 )

b), Goi E 1a bién cd 1ay duoc 1 lo thude t6t va 1 1o thudc kém pham
chat.

P(E) = P(D,)P(E/D;) + P(D,)P(E/D,)
:l'(cgc; . cgcgj _159
2\ C; C: 280

¢) Goi G 14 bién cb dé lo thudc kém pham chat 1a & hop 1

1 CiC;
P(D)P(E/D,) 2 C: 2
P(G)=P(D, /)= I)P(EE) 2 P(E) 25_2

5. Cho 2 hop , hop I ¢6 3 qua bong mau do va 4 qua bong mau
trang, hop Il ¢6 5 qua bong mau do va 3 qua bong mau trang Béc
ngau nhién 1 qua bong tir hop I bo vao hop 11, rdi 1dy ngau nhién 1
qua bong tir hop II bo ra ngoai.
Tinh xac sut dé qua bong lay ra tir hop II 14 qua bong mau tring
BAI GIAI

Goi Ti 14 bién cb qua bong 1ay ra lan thi i 1a mau trang i=1,2

Tacé {T,,T,} la 1 nhom ddy du va xung khéc.
Do d6 P(T,)=P(T)P(T,/T,)+P(T,)P(T,/T,)

.i+§.§=—5z0,3968
9 79 63

GG GG 4
C cr C, \ C; C; 7
6. Hai hop phin gidng nhau, mdi hop c6 5 vién phin mau tring
va 7 vién phin mau d6. Liy ngiu nhién mdi hop 1 vién phan. Tir 2
vién phin nay chon ngiu nhién 1 vién phan. Tinh xac suat dé vién
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phin chon ra sau cing la vién phan mau tring
BAI GIAI

Goi T; 1a bién cd vién phan lay ra tor hop 1 l1a vién phan mau
trang,1=1, 2

Ajla bién cd 2 vién phan lay ra c6 ding i vién phan mau trang,
i=0,1,2
F la bién c6 vién phan lay ra sau cung la vién phan mau trang.

{Ti,T“i } , {AO,A1 ,Az} 1a nhirg nhém day du va xung khac.

{T,,T,} 1a nhom doc lap

=l

A, =T,.T, nén

=\ 7 7 49
P(A0)=P(T1).P(T2)=E.E=m

A, =T, T, +T,T, latong cia 2 bién cb xung khac nhau
P(A,)=P(T,.T,)+P(T,.T,)=P(T,).P(T,)+P(T,).P(T,)

ca. aca s

7 5 70 35
4+ =

Ll C 1212 12712 144 72

_ GG 55 25

12 ~12

P(F)=P(A,)P(F/A,)+P(A,)P(F/A,)+P(A,)P(F/A,)

49 9+70 1+25 2.5
14472 1442 144°2 12
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BAI TAP CHUONG I

1.1. C6 dau va chi ré moi 4 nguoi ban dimg thanh 1 hang dé chup
anh cung v61 minh. C6 bao nhi€u cach x€p hang néu:

a) Co dau dung canh cha ré

b) C6 dau khong dimg canh cha ré

¢) C6 dau dimg bén trai chu ré
1.2. Mot td bd mén cia mot truong dai hoc c6 16 giang vién.

a) C6 bao nhiéu cach chon mot hoi dong gom 5 thanh vién cua to
sao cho moi thanh vién dugc phan cong ¢ mdt vi tri da dinh.

b) C6 bao nhiéu cach chon mot hoi ddng gém 5 thanh vién cua

to.
c¢) Trong 16 giang vién c¢6 7 nit va 9 nam. Co6 bao nhiéu cach chon

mot hdi dong gom 5 thanh vién cua t6 néu trong hoi dong co it nhat
1 nir va it nhat 1 nam.
1.3. Kiém tra 3 san phdm. Goi A 13 bién ¢ san phim thu k t6t.
Hay trinh bay cach bi€u dién qua Ax céc bién cb sau day

a) Alabiéncdca3 san phdm déu xau.

b) B 14 bién cb ca 3 san pham déu tbt.

¢) C 1a bién ¢ c6 dung 1 san pham x4u.

d) D 14 bién ¢6 c6 it nhat mot san pham x4u.

¢) C 1a bién c6 khong phai tit ca san pham déu tot.

f) F 14 bién c6 c6 it nhat 2 san pham tét.

) G 1a bién cb c6 it nhat mot san pham tbt.
1.4. €6 3 hop, mbi hop dung 5 qua ciu, trong d6 hop thir i co i
qua cau mau trang (i=1, 2, 3). Lay ngau nhién tor moi hop ra mot
qua cau.

a) Tim xac suit dé 1iy duoc 3 qua cau mau tring?

b) Tim xac suat dé trong 3 qua cau lay ra c6 1 qua cau mau
trang?
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¢) Néu trong 3 qua cau liy ra c6 mot qua ciu mau tring, tim
xé4c suat dé qua cAu mau trang d6 1a caa hop thir nhat?

1.5. C6 3 hop, mdi hop dung 5 vién phan, trong d6 hop thtr i c6 i
vién phan trang (i=1, 2, 3). Chon ngau nhién mot hop, roi tir hop da
chon 14y ngau nhién mét lan ra 3 vién phan

a) Tim xéc suat dé ldy dugc 3 vién phan tring?

b) Néu trong 3 vién phin l4y ra c6 1 vién phén tring, tim xac
suat dé vién phan trang d6 la cia hop thir nhat?

1.6. Trong mot hop c6 15 bong dén, trong d6 co 3 bong hong. Liy
ngau nhién c6 thir tuy khong hoan lai 3 bong dé dung. Tim xéc suat:

a) Ca 3 bong déu hong.

b) Ca 3 bong déu khong hong.
¢) Co it nhét 1 bong khong hong.
d) Chi c6 béng thir 2 héng.

1.7. Mot nha may co 3 phén xudng cing san xut m6t loai san
pham. Phan xudng I san Xudt 25%; phan xuong II san xut 25% va
phan xuong III san xuit 50% tong s san pham ciia toan nha may.
Ti 1€ phe pham cua ting phén xuong tuong mg 1a 1%; 5%; 10%.
LAy ngau nhién mot san pham tir 16 hang do 3 phan xudng san xuat.

a) Tim xé4c sut dé lay san pham tot ? Y nghia thuc té cia két
qua do la gi?

b) Néu ldy dugc mot san pham x4u, theo ban thi san phdm d6 do
phan xudng nao san xuat? Tai sao?

1.8. Mot mach dién méc song song s€ hoat dong dugc néu co it
nhat mot thanh ph'?m cua no hoat dong. Xét mach dién méc song
song c¢6 3 thanh phan hoat dong ddc 1ap, voi xac sudt hoat dong mdi
thanh phﬁn 1a 0,5. Tinh x4c suét c6 1 thanh phén hoat dong, biét
mach dé hoat dong binh thuong.

1.9. 1y 18 phe pham ciia mot 16 hang (16m) 1a 1%. Tir 16 hang nay,
14y ra n san pham. Hoi n it nhat phai 13 bao nhiéu dé xac suat nhan
duoc it nhat mot phe pham 16n hon 0,95
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CHUONG 11
PAI LUQONG NGAU NHIEN VA CAC
QUY LUAT PHAN PHOI XAC SUAT PAC BIET

2.1. PAI LUQNG NGAU NHIEN (BIEN NGAU NHIEN)

Trong thuc té két qua cua phép thir duge biéu dién boi mot dai
luong Trong chwong I ta di nghién ctru cac bién ¢ ngiu nhién,
trong chuong II ta quan tdm dén cac dai lugng ma ching nhan gia
tri ndo d6 mot cach ngau nhién ta khong biét chic duoc

I.Dinh nghia

Pai lugng ngau nhién 1a dai lugng nhan gia tri c6 thé co véi
xac suat tuong ung.

Ki hiéu dai luong ngau nhién: X, Y, Z, ... hoic X;, Xa,...

Vi dy Mot hop co 6 vién phin mau tring va 4 vién phan mau do.
Lay ngau nhién 3 vién phan. Goi X 1a sb vién phan mau tring trong
3 vién phén léy ra. X c6 thé c6 cac gia tri: 0,1,2,3

Vi du Mot xa thii ban vao mot tim bia, cac vién dan dugc bin lan
lugt va xa thu dung ban khi c6 mot vién dan tring bia. Goi X 1a sb
1an ban. X co thé c6 cac giatri: 1,2,3...n...

I1. Phén loai dai lwong ngiu nhién
1. Dgi lwogng ngdu nhién roi rac

La dai lugng ngau nhién c6 tap hop cac gia tri 1a hiru han hodc vo
han dém dugc
Vidy SO tré em so sinh, sd nguoi bi mot loai bénh nao do, s6 con
bao, ...
2. Pai lwong ngdu nhién lién tuc

La dai luong ngau nhién c6 tap hop cac gia tri 1a mot doan [a,b]
nao do.
Vidu DO dai, trong luong cua mdt loai san phém do mot nha may
san xut. ..
Nhén xét

bai lugng ngﬁu nhién 1a dai dién cho m¢t phép thir. Thong thuong
ngudi ta quan tim dén gia trj cua dai luong ngau nhién va xac suét
cua no6 hon la phép thur.
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I11. Bang phéan phéi x4c suit

Gia sir dai lugng ngau nhién X c6 thé nhan mot trong cac gia tri:
X1, X2, ... , Xp VO1 CaC Xx4c suat twong ung 1a p, p2, ... , Pn-
Bang phan phoi xéac suat 1a mot bang gom hai dong:
- Dong thtr nhat gom cac gia tri c6 thé c6 cua dai lugng ngau nhién
- Dong thur hai 1a cac xac suat twong tng.

Béang phan phdi x4c suat cua X c6 dan

X X X, X,
P P, D2 P.
voi: Y p =1

-1

Béng nay cho biét quy luat phan phdi xac suat cua X

Vidul Mot hop phén c6 6 vién mau trépg va 4 vién mau do. Lay
ngau nhién 3 vién. Goi X 1a s0 vién mau trang trong 3 vién lay ra.
Tim bang phan phdi xac suat ciia X

BAI GIAI

X ¢6 thé o cac gia tri: 0,1,2,3

3
P(X=0)=P{3 vicnmaudo} = Ca _ 4
C3 120

10

1 ~2
P(X=1) =P{1 vién mau tring} = % _36

3
Cio 120
, 21
P(X=2) = P{2 vién mau trang} = C6Cy _ 60
C%o 120

21 3
P(X=3) = P{3 vién mau tring} = C6Ca _ 60 Cg _ 20
C3 120 C3 120

10 10

Bang phan phdi xac suét
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0 1 2 3
P 4| 36 36 20
120 120 120 120

Vidu2 Thing A c6 20 lo thude trong d6 ¢6 2 lo hong.
Thung B ¢6 20 lo thudc trong d6 ¢6 3 lo hong.
Lay ¢ mdi thung 1 lo thudc. Goi X 1a s6 lo hong trong hai lo 13y ra.
Tim bang phéan phdi xac suat cua X.
BAI GIAI
X ¢6 thé c6 cac gia tri: 0,1,2
A 12 bién ¢ nhan duoc 1 lo hong tir thung A
B 14 bién ¢6 nhan dugce 1 lo hong tir thing B
Cha y : A, B 1a cac bién c¢b doc lap. Ta co

—— — . —_ 18 17 306
P(X =0)=P(AB) = P(A)P(B) = —-— =" =0.765
( ) (AB) ()()2020 200
P(X =1) = P(AB + AB) = P(A)P(B) + P(A)P(B)

2 17 18 3 _ 88

e A R 25
20 20 20 20 400
P(X = 2) = P(AB) = P(A)P(B) = = > =8 __ 015
20 20 400
Tir d6 ta dugc bang phan phdi xac suat
X 0 1 2
P 0.765 0.22 0.015

V. Ham phén phoi xac suit
Ngoai bang phan phdi xac sudt, quy ludt phan phdi xac suit
ctia dai lwong ngau nhién con dugc xac dinh bang ham phan phdi
X4c suét
1. Dinh nghia
X 1a dai luong ngiu nhién thi ham phan phdi xac suat cua X ki
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hi¢u 1a F(x) va dinh nghia F(x)=P(X <x).

Néu X 1a dai luong ngau nhién roi rac thi ham F(x) c¢6 dang

F(x)= Y P(X=x)=Yp

nghia 14 v&i mdi x thi F(x) 1a xac suat dé X lay gia tri trong nira
duong thang (-, x]
2. Tinh chit
a) 0<Fx)< 1
b) F(x) 12 ham khong giam nghia 1a néu x, > x; thi F(x,) > F(x;)
Chirng minh
Tacod {X<x}={X<x;}+{x;<X<x,} la hai sy kién xung khic
Suy ra

P{XSXz} = P{XSX1}+P{X1<XSX2}

F(Xz) = F(X1)+P{X1<XSX2} > F(X])
¢) P(xi<X < x;)=P{Xe (x1,Xx2)} = F(x2) - F(x1)
d) lim F(x)=0; lim F(x)=1

X—>—00 X—>+00

Vidu 3 Cho dai luong ngiu nhién c6 bang phan phdi xac suit

X -1 1 2

P

A=

1 1
2 4

Tim ham phan phéi xac suat cua X.
BAI GIAI
*x < -1:  FX)=PX<x)=0
* .1 <x = 1: F(x) =P(X<1)=P(X=-1)=1/2
* 1<x <2
Fx)=P(X<2)=P(X=-1)+P(X=1) =1/2+1/4=3/4
*x >2:
Fx)=P(X <400 )=P(X=-1)+P(X=1)+P(X=2)
=12 +1/4+ 1/4 =1
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0 khi x<-1

1 khi —1<x<1
Vay F(x)= {2

3 khi 1<x<2

4

1 khi x>2

VI. Him mit d x4c suat

Pé mo ta quy luat phan phdi xac sudt cua dai lugng ngdu nhién
roi rac ta dung bang phan phoi xéac suat, trong truong hop dai luong

ngau nhién lién tuc ta dung ham mat dg xac suat

1. Dinh nghia

X 1a dai lwong ngau nhién lién tuc thi ham mat d6 xac suit ciia X

ki hi¢u 1a f(x) va dinh nghia f(x) = F’(x) nghia la
F(x + Ax)-F(x) _ ..
= lim

P(x < X <x+ Ax)

f(x)= lim
Ax—zo
2. Tinh chat

a) f(x)20 voi VxeR

Ax AX—0 Ax

X
b) Fx)= | f(t)dt

X2
¢) P(x;<X =xp)= I f(x)dx

X1

+00
d) j f(x)dx =1
0 ’
Vidu 4 Cho dai lugng ngau nhién X va ham so6
2
x
— khi x€(0,3
7=y o el
0 khi x¢[0.3]
a) Chuing minh f(x) ¢6 phai ham mat d¢ cia X
b) Tinh P(0<X<2)
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¢) Tim ham phan phéi F(x).
BAI GIAI

a) Ki€ém tra ham mat do xac suat

+0 3 32 +0 32 e 3
:[of(x)dx:J;de+.(|;?dx+!0dx:£3dx:2—70:1
b) Ta céd
2 2.2 X 2

P(0<X<2)= de=|—dx=" =—

( )if(x)x£9x27o 27
¢) Tim ham phan phdi xac sudt  F(x) = .[f(x)dx

x <0 thi F(x)= [ 0dx =0

N X 0 xX2 1
0<x<3 thi F(x):£f(x)dx=£0dx+£?dxzﬁx3

0 3 2 X
3 <x <+o0 thi F(x) = IOdX+I%dx+j0dx:...:1
—0 0 3

0 khi x<0
3

Vay F(x)= ;‘—7 khi 0<x<3

1 khi x>3

3. Y nghia ciia ham mat dé f(x)

Ham mat do f(x) cua dai lugng ngau nhién lién tuc X cho biét
muc do tap trung xac suét tai diém x.
Khac voi dai luong ngau nhién roi rac, d6i véi dai luong ngu nhién
lién tyc thi P(X=x,)=0 v6i moi x, €R..
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2.2. CAC PAC TRUNG BANG SO CUA PAI LUQONG NGAU
NHIEN

Trong thuc té, dbi voi dai lugng ngiu nhién ta khong chi can
biét quy luat phan phél xac sudt cua dai lugng ngiu nhién (bang
bang phan phdi xac suat, ham phan phdi xac suat, ham mat do xac
suat) ma con quan tdm dén nhiing thong tin phan anh téng hop
nhing dic trung quan trong cua dai lugng ngau nhién

I. Ki vong (Expectation)
1. Dinh nghia N )

Ki vong cua dai luong ngau nhién X 1a mdt so.

Ki hié¢u la E(X) hay M(X) ’ )
a) Néu dai lugng ngau nhién X roi rac ¢6 bang phan phoi xac suat

X xl xz xnil X,
P P, P2 Py Py
thi EX)=)] X.P.
i1 '

b) Néu dai lugng ngiu nhién X lién tuc ¢6 ham mat do f(x) thi
+00
E(X) = [ xf(x)dx

Vidu 1 Ti bang phan phdi xac suat

X 1 2 3 4 5
p 0.6 0.24 0.096 0.0384 0.0256

Tinh E(X)=?

BAI GIAI

E(X)= Y xp, =1x0.6+2x024+...+

Vidu 2 Cho dai luong ngﬁu nhién X ¢6 ham méat do xac suét

5x0.0256 =1.6496,

2

X
—khix€[0,3
r)={ o el
0 khix ¢[0,3]
Tinh E(X).
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BAI GIAI
+00 0 3 X3 +00 9
E(X)= J;x.f(x)dx = .[Ox.de +£ 5 dx + -!. x.0dx =...= 1
2. Tinh chit ciia ki vong
a) V&i C 1a hang s6 thi E(C)=C
b) E(CX) = CE(X)
¢) E(X+Y)=E(X) + E(Y)
d) Néu X,Y doc lap thi E(X.Y) = E(X) . E(Y)
(Hai dai luong X,Y dq(_)’c goi lér doc lap néu viéc X nhan gia tri nao
khong anh huong gi dén xac suat nhan gia tri cua Y)
Vidu 3 Tir bang phan phdi xac suét

X 1 2 3 4 5
p 0.6 0.24 0.096 0.0384 0.0256
Tinh E(Y) v6i Y=3X +5
BAI GIAI

5
EX) = z xp, =1x0.6+2x0.24 +...+5x0.0256 = 1.6496,

i=1
E(Y)=E(3X+5)=E(3X)+E(5)=3E(X)+5=3.1,6496+5=9,9488
Vidu 4 Mot cong ty c6 600 nhan vién, bang sau day cho bict thu
nhdp madt thang ctia nhan vién trong cong ty.

Thu nhap (triéu déng/théng) 3135 4 551 6 |10

S6 ngudi 46 | 100 | 152 | 200 | 62 | 40

Chon ngau nhién mot nhan vién cuia cong ty, goi X la thu nhap mot
thang ctia nhan vién nay thi X 1a dai lugng ngau nhién c6 bang phan
phéi x4c suit nhu sau

X 3 3,5 4 5,5 6 10
o | 46 | 100 | 152 [ 200 | 62 | 40
600 | 600 | 600 | 600 | 600 | 600

E(x)=320 435199 4102 55 200, 6 2 g 20
600 7600 600 7600 600 600

=4,95 (triéu déng/théng)
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Trong vi du ndy, tir biéu thuc tinh EX ta thdy EX chinh 1a thu nhap
trung binh (triéu d6ng/thang/nguoi) ctia nhan vién cong ty nay.

Mit khéc, ta thdy c6 nhiéu nhin vién c6 thu nhdp gan thu nhdp
trung binh.

2. Y nghia ciia ky vong
Ky vong cua dai lugng ngiu nhién X 1a gia tri trung binh ctia X
II. Phwong sai (Variance)

Trong thuc té, nguoi ta khong chi quan tam dén gia tri trung binh
cua dai lugng ngéu nhién ma con quan tam dén sy phan tan cuia cac
gia tri cia dai luong ngau nhién quanh gi tri trung binh. Nguoi ta
ding phuong sai dé do su phan tan nay.

1. Dinh nghia phwong sai
Phuong sai cia dai lugng ngﬁu nhién X 12 mét s, ki hiéu D(X)
hay Var(X) dinh nghia la

Var( X) =E [(X-E(X))’]
Cong thtre tinh phuong sai:
VarX=E(X*)-(EX)*
Ta str dung tinh chit cta ky vong chimg minh
That vay
Var(X) =E [ (X-E(X)) " |= E [(X?) - 2 X E(X)+(EX)’ ]
=E(X?) — 2E(X).E(X) + E (EX)’
= E(X?) - 2 (EX)*+ (EX)? = E(X?) - (EX)*
Suy ra cong thirc dé van dung tinh toan nhu sau

n
a) Néu X roi rac thi Var(X)= Z Xizpi - [EX]?
i=1
Vidu 5 Tir bang phan phdi xac suat

X 1 2 3 4 5
p 0.6 0.24 0.096 0.0384 0.0256

Tinh Var(X)=?

BAI GIAI

5
E(X)= Y xp, =1x0.6+2x0.24 +...+5x0.0256 = 1.6496,

i=1
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5
va phuong sai Var(X)= Z Xizpi - [EX] ?
i=1
=1°x0.6+2*%x0.24 +...+ 5% x0.0256 — (1.6496)* ~ 0.95722.
b) Néu X lién tuc

Var(X) = sz f(0)dx—[EXT

Vidu 6 Cho dai lugng ngau nhién X c6 ham mat do xac suét

2
X
~_ khi x€[0,3
r(x)={o K xelos]
0 khi x ¢[0,3]
Tinh Var(X).
BAI GIAI
+o0 0 3 X3 +o0 9
E(X) = L xf(x)dx = jx.de+.([?dx+ ! x.0dx ==

—00

Var(X)= T x” £ (x)dx — [EX ]2

0 3 X4 +00 9 2
= [ x*.0dx+ [—dx+ [ x*.0dx —(—j =...=27/80
—o0 0 9 3 4
2. Tinh chit ciia phwong sai
a) Var(C)=0

b) Var(CX) = C* Var(X)

¢) Néu X, Y doc lap thi Var(X+Y) = Var(X) + Var(Y)
3. Y nghia ciia phwong sai

Phuong sai 1a trung binh binh phuong cac sai I¢ch cua cac gia tri
cta dai lugng ngdu nhién d6i voi trung binh cua dai luong ngiu
nhién.
Nhu vay phuong sai cho ta thdy mirc d6 phan tan cac gia tri cua X
xung quanh gia tri trung binh.
Phuong sai cang nho thi d§ phan tan cang tap trung. Do d6 phuong
sai thuong ding dé do d6 chinh xac cua san xuét.
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CAC VI DU TONG QUAT

Vidu 7 Ba xa thu doc lap bén vao bia, mdi xa thu c6 mot vién
dan. Xac suat dé ting xa tha ban trung bia lan lugt 12 0,8 ; 0,7; 0,6.

Goi X 1a s6 vién dan ban trang bia.
a) Lap bang phan phdi xac suét cho X.
b) Tinh ky vong E(X) va phuong sai Var(X).

¢) Tinh x4c suat PQ<X<7).
d) Tim ham phan phdi xac suat cia X.

BAI GIAI
a) Goi A; 1a bién cb nguoi thr i bin tring bia (i=1, 2, 3)

— A, 1a bién cb ngudi thir i ban trugt bia (i = 1, 2, 3)
P(A})=0.8; P(A;) =0,7; P(A3) = 0,6
P(A})=02; P(A,)=0,3; P(A) =04
Goi X 14 s vién dan tring bia. X c6 thé nhan 4 gi tri 12 0,1,2,3
Po=P(X=0)=P(A A, Az =P(A)P(A)P(A3)=0,024
P =P(X=1)= P(A.A.A + A A A+ 4.4 4,)

=0,8.0,3.0,4+02.0,7.04+0,2.0,3.0,6=0,188
Py=P(X=2)= P(d.AyA + A A4 + A.4,.4,)

=0,8.0,7.0,4+08.03.0,6+072.0,7.0,6= 0,452
P3=P(X=3)=P(A; A A3)=0,8.0,7.0,6 =0,336

Ta c6 bang phan phdi xac suét

0 1 2 3

P 0,024 0,188 0,452 0,336

3 3
BE(X) =Y _x,p; =2,1;Var(X) = Y x.’p; -[E(X)]’ =5,02-4,41=0,61

i=0 i=0
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coP(2< X < 7)=P(X=2)+P(X=3)=0,788

d) Tim ham phan phdi xac suét cua X.

*x S 0: F(x) =P(X<0)=0

*0<x = 1: Fx)=P(X<1)=PX=0)=0,024

*1<x<2: Fx)=P(X<2)=P(X=0)+P(X=1)
=0,024+0,188 = 0,212

*2<xS3: Fx)=P(X<3)=P(X=0)+P(X=1)+P(X=2)

= 0,664
* x> 3:
F(x)=P(X<400)=P(X=0)+PX=1)+P(X=2)+P(X=3)=1
0 khi x<0

0,024 khi 0<x<1
Vay F(x)= {0,212 khil1<x<2
0,664 khi2<x <3

1 khi x >3

Vidu 8 Mot hop dung 3 san pham trong d6 c6 1 san pham gia.
Nguoi ta lan luot kiém tra timg san pham khong hoan lai cho dén
khi phat hién dugc san pham gia thi thoi (gid thi€t 1a cadc san pham
phai qua kiém tra méi xac dinh dugc 1a sdn pham gia hay that).
Goi X 1a s6 san pham dugc kiém tra. Tim E(X);Var(X).
BAI GIAI
X la dai lugng ngéu nhién roi rac ¢6 thé nhan cac giatri: 1, 2, 3.
Ta can tim cac xac sut twong ng.
Goi A; (i=1, 2, 3) 1a bién ¢4 lan thir i kiém tra dugc san pham  gia.
Cac bién c6 phu thudc nhau.

Tacd P(X=1)=P(A)) = %

P(X=2)=P(K1A2)=P(Kl) P(A, /Al) = %

W | =

1
2

Tuong tu ta tinh dugc P(X = 3) =

W | —
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Vay bang phan phdi xac suit ciia X 1a

X

P

W=
W= [N
W |~ [w

E(X)= Z x,;p; =2; Var(X)= inzpi ~[EX)T :§

i=1 i=1
Vidu 9 Ham mat do xc suat f(x) cua dai lugng ngiu nhién X c6
dang
1 .
—  khi |x - a| < L
f(x)=42L
0 khi |x - a| > L
Trong d6 a, L 13 hang sd.
a) Xac dinh ky vong va phuong sai cua X.
b) Tim ham phén phbi x4c suit F(x).
BAI GIAI
a) Xac dinh ky vong va phuong sai cia X.

a-L a+L
EX)= [ x0dx+ |
a-L

—00

L.xdx + j x.0dx =a
2L

a+L

Var(X) = szf(x)dx —[E(X)]

a-L a+L 1 +o0 L2
= J‘ x2.0dx + j — x*dx + I x.20dx —a’ =—
—0 a-L 2L a+L 3
b) Tim ham phan phdi xac sudt F(x): F(x) = j f(x)dx

x <a-L thi F(x)=0

X a-L X
a—L<x<a+L thi F(x)= [ f(x)dx= [ 0dx+ [ idx
—o0 —o0 a-L
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11
C x——(a-L
r X @b

a+L
a+L<x <+4oo thi F(x)= J.de+ '[ —dx+ J. 0dx =1

a+L

0 khi x<a-L

Vay F(x)= % -i(a-L) khi a-L<x <a+L

1 khi x>a+L

IIT. Mt s dic trung kKhac
1. Mode

Dinh nghia: mode 1a gia tri cia dai luong ngau nhién X c6 kha
nang xuat hién 16n nhit trong mot 1an can ndo d6 cua no.
Ki hi¢u: Mod X
a) Dai lugng ngau nhién roi rac: Mode 1a gia tri cua X Gmg voi xac
sudt 16n nhat trong bang phan phdi xac suit cta no.
b) Pai lugng ngiu nhién X lién tuc: c6 ham mat do f(x) thi Mode 1a
gia tri lam cho ham mat d¢ dat cuc dai.
Mot dai lwong ngiu nhién c6 thé c6 nhiéu Mode.
2. Median (trung vi)

Dinh nghia: Median la gi4 tri ciia dai lwong ngau nhién X.

Ki hiéu Med X, thoa

P(XSm)Z%Vé P(X>m)>

N | —

Néu X 1a dai lugng ngiu nhién lién tuc thi
1 1
P(X=MedX) = P(X>MedX) = 5 < F(medX) :E

Vidu 10 Cho dai luong ngau nhién X c¢6 bang phan phdi xac suit

X 2 3

P

_[;|._. —

1 1
4 2

Thi ModX = 3; MedX=2

59




TRUONG CAO PANG CNTT TPHCM BO MON TOAN

Vidu 11 Cho dai luong ngau nhién X c6 ham mat do

0 khi x<0
fx)=¢x -2
—e * khi x>0
2
a) Tim Mod X
b) Tim MedX
BAI GIAI
a) Mod X la nghiém cta phuong trinh: £’ (x)=0
1 5 P L1 X
x)=—e - —e =f'x)=0=e¢ (=———) =0
S'(x) 5 2 (%) (2 4)

o xP=2 o x=2(x>0)
= X 3x "

[r@=e (=) = [W2)<0
Vay f(x) dat cuc dai tai X=\/§:>MOdX=\/§
b) MedX la nghi¢m cua phuong trinh F(x) :%

X 7& X _LZ 2
<:>J.£e 4dt:l<:>J.e[2jd L)

) 2 2 ) 4 2

2 2 2

Sl-e ' =

L e = e Y e s—2dm2
2 2 4

= MedX=2+/In2

3. Pé lgch chuin: o =\/Var(X)

Khi phan tich dai lwong ngiu nhién X ngudi ta thuong dung do
léch chuén vi d6 1éch chuén c6 cung don vi do véi dai luong ngau
nhién X, con phuong sai ¢6 don vi la do 1a binh phuong don vi do
cua X.

Vidu X do béng cm thi do 1éch chuén ¢6 cung don vi do 1a cm, con
phuong sai ¢6 don vi do 1a (cm)’.

Ngoai ra con cac dic trung bang s6 khac nhu 1a: moment, hé sé bt
dbi xting, hé s6 nhon.
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2.3. CAC QUY LUAT PHAN PHOI XAC SUAT PAC BIET

Mot quy tic phan phdi xac sudt cua dai lugng ngdu nhién dugc

goi 1 quy luat phan phdi cua dai lugng ngiu nhién do.
I. Quy luat siéu béi
1. Dinh nghia

Xét tong thé co N phan tir, trong d6 ¢6 M phan tir mang mét tinh
chat T nao d6. TUr tong thé nay, ta 1dy ngiu nhién dong thoi n phan
tir. Goi X 1a s6 phan tir mang tinh chét T trong n phan tir lay ra, thi
dai lugng ngﬁu nhién roi rac X goi 1a ¢6 phan phéi siéu boi

Ky hieu X ~ H(N,M,n).
Cong thirc xac suit
k ~n-k
CyiC
“MYN-M :k=012..n

P(X=k)=
Cx

2. Cdc dic trung bing so
Khi X ~H(N,M,n), taco

Trung binh E(X) =np, v6i p =

=

N

_Ill,vc'ripzM vaiq=1-p.

N

Phuong sai Var(X) = npq i

Vi dy 1 Trong binh c6 10 vién bi trong dé c6 6 vién do.
Lay ngau nhién 4 vién. Tinh x4c suat dé trong s6 d6 c6 3 vién do.
BAI GIAI
X140 bido trong 4 bildyra. X ~H(N=10,M = 6,n = 4)
31
px=3)~CIC_ 80 o)
C, 210
Vidu 2 Thung A c6 20 lo thubc gdom 3 1o hong va 17 1o tét.
Lay ra 3 lo. Goi X 1a s6 lo hong trong 3 1o lay ra.
a) Tim bang phan phdi xac suat cta X.
b) Tim E(X);Var(X)
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BAI GIAI
a) Taco X~H(N=200M=3,n=3),

k 3 k
PX=k)=——*-v6i k=0,1,2,3
CQO
Ta c6 bang phan phdi xac suat

X 0 1 2 3
P 34 34 7 i
57 95 380 1140

b) Trung binh E(X) =np = 32—3020,45

Phuong sai Var(X) = npq ~—2 =3, 3 17 2023 3495

N-1 2020 20-1
Hodc dua vao bang phan phéi xac suat

E(X) = lepl =0,45; Var(X)= Zx p, —[E(X)I* =0,3422
i=0
I1. Quy luat phan phdi nhi thirc
1. Dinh nghia
Xét mot phép thir, trong phép thir chi c6 thé xay ra mot trong hai
truong hop:
- hodc bién cb A xay ra P(A)=p

- hodc A khéng xdy ravéi P(4)=1-p=q.
Lap lai phép thtr ndy n 1an mét cach doc 1ap (doc 1ap c6 nghia 1a két
qua cta phép thir nay khong anh huong dén két qua cua phép thur
kia va nguoc lai)
Goi X 1a s6 1an xudt hién bién ¢ A trong n phép thir do.
Khi d6, ta n6i X 1a dai luong ngau nhién c6 luat phan phéi nhi thie.
Kihi¢u X ~ B(n,p).
Cong thirc tinh x4c suit

k _k n-k

PX=k)=C P g :k=0,1,...,n

2.Cdc ddc trung bing so

Khi X ~ B(n;p) ta co
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Trung binh EX = np
Phuong sai DX =np(1-p)=npq

Do léch chuan ox =+/npq
Mod X : np-q < ModX < np+p

Chii y: Khi ta 1ay mau c6 hoan lai n lan tir mot tong thé c6 N phan

tir, trong d6 ¢6 M phan tor mang mot tinh chat T nao do.

Goi X la s6 phan tir mang tinh chit T trong n phan tir 13y ra,
X ~B(n;p) voi p =%.

thi

Vi du 3 Trong mot 16 thudc (rdt nhiéu) véi xac sudt nhan dugc
thuoc hong 1a p = 0,1. Lay ngau nhién 3 lo dé kiém tra. Goi X 1a s

lo hong trong 3 1o 14y ra dé kiém tra.
a) Lap bang phan phdi xac suét cho X.
b) Tim ky vong E(X) va phuong sai Var(X).
BAI GIAI
a) X la s6 1o héng trong 3 lo léy ra dé kiém tra, suy ra X=0,1,2,3.
Taco X ~ B(n =3;p = 0,1). Do d6 x4c suat dé

P(X =k)=C50.D"1-0.1)** véi k =0,1,2,3

Ta c6 bang phan phdi xac suat

X 0 1 2 3

P 0.729 0.243 0.027 0.001

b) Tim ky vong E(X) va phuong sai Var(X).

Ky vong E(X) = np =3.0,1=0,3

Phuong sai Var(X) = np(1-p) = npq=3.0,1.0,9=0,27
Hoic dua vao bang phan phdi xac suit

E(X) = ixipi =0,3 ; Var(X)= ixizpi —[E(X)] =0,27

i=0 i=0
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Vidu 4 Tung 5 lan mot con xtic xac.
Tinh xac suat dé c6 4 lan mat 6 cham xuat hién

BAI GIAI

Goi X 12 s6 1an xuét hién mat 6 cham trong 5 lan tung
A 1a bién c6 xuat hién mét 6 cham trong mot 1an tung

P(A)=1/6 =p,q=1-p=15/6; Taco X~B(n=5;p=%)

oot 3 e ) o

III. Quy luat phan phoi Poisson

1. Dinh nghia
Goi X 1a s 1an A xuit hién trong mot khoang thoi gian hoac
trén mot vung mot mién nao do, thi X goi 1a dai luong ngau nhién
c6 phan phdi Poisson v6i tham s6 A > 0 1a sé trung binh cta sd
lan A xdy ra.

Ky hiéu X ~ P (1)

Cong thurc xac suat

P(X=k)=e BT 5 Vi k=0L.n,.. ;e 2,718

2. Cic dic trung bang sé
Khi X ~P(1), tacé
Trung binh E(X)=A
Phuong sai D(X) =2\
Do 1éch chudn ox = \/X ;
Mod X: A —1< ModX <A
Trong thuc té: dong nguoi di dén siéu thi, nha ga, bén tau, tau xe vé

bén bai... déu tuan theo quy ludt phan phéi Poisson .
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Vidu 5 O mot tong dai dién thoai, cac ch dién thoai goi dén xuét
hién ngau nhién, ddc lap véi nhau va téc do trung binh 2 cude goi
trong 1 phut. Tim xac suat dé c6 dang 5 cu dién thoai trong 1 phut.
BAI GIAI

Goi X la sb ct dién thoai goi dén mot téng dai dién thoai trong 1
phut thi X ~ P (k = 2) . Xac suat dé co dung 5 ct dién thoai trong 1
phut 1a

5 2°
P(X=5)=e""
5!
IV. Quy luit phin phéi chuén
1.Djnh nghia ) )
Dai luogng ngau nhién X lién tuc dugc goi la c6 phan phdi chuan
v6i ky vong U va phuong sai 6 néu X c6 ham mat do f(x) dang
1 X_“)z

1
f(x) = e 2 ©
) o221

Ki hiéu X ~ N(H;GZ)
Do thi ciia f(x) c6 dang

Truong hop dac biét: X ~ N(O; 1). Khi d6 ta néi X tuan theo phan

phoi chuan tac voi
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X2

. 1 5
Ham mat d6 xac sudt @(x)=——e 2 (ham Gauss)
V2n

t
X A
va ham phan phdi xac suat F(x) = I e 24

2. Cong thirc tinh xdc sudt ciia phan phoz chuin
Khi X ~ N(p; 02) thi x4c suét

P(a<X<b)= @(

t2

X
—
Véi O(x) = J. Ee 2 dt (ham tich phan Laplace)

0
Gia tri ctia tich phan nay duoc tinh sin ¢ bang tra phan phuc luc 1
(Bang 1)
Chu y:

*o(-x)=-0(x)
* Khi X >4 thi ®(x)~®(4)~0,5
* Khi X ~ N(p;csz), ma a = —o hay b =+ thi

P(—oo<XSb)=(D(b_uj—q)(—oo):q>[b_“j+0,5
o

(e}

P(aSX<+oo)=CD(+oo)—(D(a_MJ=O.5—CD[a_M]
o (e}

* Hon nita, do tinh chét ciia tich phan, ta c6

P(a<X<b)=P(a<X<b)=P(a<X<b)=P(a<X<b)

* Quy tic k- xich ma: P(‘X — H‘ < k.o) =2d(k) that vay

Hm—M<k@=®éf%§1i

-k.o+p-
)— (O THTH
c

) =20(k)
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3. Cdc dic trung bing so
Khi X ~ N(M;o2) ta ¢6
Trung binh EX =p
Phuong sai DX = 2
Do 1éch chuan VDX =6 va Mod X=p
Vi du 6 Duong kinl} cla rpc}t chi tiét may do mot may tién ty dong
san xuat c6 phan phodi chuan véi trung binh p =50mm va do 1éch
chuan o =0,05mm. Chi tiét may duoc xem 13 dat yéu ciu néu
duong kinh khong sai quéa 0,1mm so véi duong kinh thiét ké.
a) Tinh ty 18 san pham dat yéu cau.
b) Lay ngiu nhién 3 san pham. Tinh xéc suat c6 it nhat mot san
pham dat yéu cau.
BAI GIAI
Goi X la duong kinh cua chi tiét mday thi X ~ N(u;6%), voi
u=50mm va o =0,05mm.
a) Xét bién cd A: “nhéan dugc san pham dat yéu cau”
P(A)=P(|X-50/<0,1)=P(50-0,1<X <50+0,1)
50,1-50 _o 49,9 -50
0,05 0,05
= ®(2) - d(-2) =20 (2) = 2.0,4772 = 0,9544

P(49,9 <X <50,1)= @(

Vay xac suat dé nhan dugc san pham dat yéu cau 13 95,44%.

b) Goi X 14 s6 san pham dat yéu cau trong 3 san pham lay ra thi
X ~ B(3;0,9544).

Suy ra x4c suat dé co it nhat mot san pham dat yéu cau 1a
P(X>21)=1-P(X=0)=1-C] (0,9544)° (o, 0456)3

=0,9999
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Chu y: Sy lién h¢ gitra cdc quy luat phan phéi nhj thic, siéu boi,
Poisson va phan phoi chuan

i. Khi X ~H(N,M,n)ma n qué nhd so véi N thi ta xdp xi
X ~B(n,p) voi p = % .

Vidu 7 Mot 16 bong den c6 10.000 bong, trong s6 d6 co 4000
bong 110V. Lay ngau nhién 10 béng. Tinh xé&c suat co

a) 3 bong 110V.
b) it nhat 1 bong 110V.
BAI GIAI
Goi X 1a s6 bong 110V trong 10 bong 14y ra.
Tacé: X ~ H(N=10000, M = 4000 ; n = 10).
Vi N kha 16n va n nhé nén c6 thé xem X~ B(10 ; 0,4).
(22000(22000

10
10000

a) P(X=3)= ~C},(0,4)'(0,6)" =0,21499

10
b) P(X21)=1-P(X=0)=1- 00 1’ (0,4)(0,6)" =0,9939

10000

ii. Khi X ~ B(n,p) ma nlén vap nho vanp < 5 ta c6 thé xap xi
phan phéi nhi thirc B (n, p) bang phan phi Poisson X ~ P(A =np)
Vidu 8 Mot thiét bi co 1000 linh kién, x4c suét héng cua mdi linh
kién 1a 0,001. Tinh x4c suat d¢é thict bi do c6 10 linh ki¢n bi hong.
BAI GIAI

Phép thu 1@1 kiém tra 1 linh kién; n = 1000, k=10
Got A la bién c0 linh kién hong trong 1 phép thi, P(A) =p = 0,001
X 1a s0 linh kién bi hong. Vay X ~ B(n=1000;p= 0,001)

= px=10)= C19 0.0011%0.999770

1000
Vi nlén vapnhd vanp= A =1000.0,001=1 nén ta x4p xi
-1,10
1 1 _
X~P(L) = PX=10)~° - ~0,1014.107°
10! e.10!
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jiii. Khi X ~ B(n,p) ma n 16n va p nho va tichnp > 5 ta co thé xép
xi phan phéi nhi thirc B(n;p) bang phan phéi chuan N ( T 02) Vi

u=np, o? = npq . Khi d6 xac suat

1 _
P(X=k)=—¢(u) Trongdd u= K.
(e} (e)

X2

| .
o(x) = Ton e 2 Tra bang 2 ( phan phu luc 1)

Vi du 9 Mot nha may san xut ra san pham loai A, voi xac suat 1a
0,8. Hay tinh xac suat dé trong 400 san pham do nha mdy san xuét
raco

a) 336 san pham loai A

b) Tir 304 dén 328 san pham loai A

BAIGIAI q q ,
Goi X 1a s0 san pham loai A trong 400 san pham san xuat ra
X ~ B(n =400;p = O,S)mén 16n va p nho va np =320 > 5 ta xép

xi bang phan phdi chuan N(u; 02) voi p=np =400.0,8 = 320 va
o% = npq = 400.0,8.0,2 = 64..

a) Tinh x4c suit dé c6 336 san pham loai A.

Ap dung cong thic
1 _
P(X=k)=—¢(u) Trongdo u= M.
c c
P(X =336)= %(p(u)’u = @ =2;

Tra bang 2 ( phan phu luc 1) thi ¢(2) =0,054
= P(X =336) =0,00675

b) P(304 < X < 328) :®(328;320J_®(304g320}

= (1) - ®(-2) = 0,34 — (-0,4772) = 0,8185.
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iv. NéuX ~ N(p;6?) thi aX + B ~ N(ap + B; (ac)?) véi a, B 13 hang
s6

Sw lién hé¢ giira cac quy luat cho béi hinh vé

|
n<<N
p=M/N
| B(n.p) N(n.c2)

n.p>5
Nn.p=u; Nn.p.q=c2

Ngoai ra, ta con ¢6 mot sé phan phdi dung trong théng ké nhu sau

V. Quy luit phan phéi X2 (chi- binh phwong)
Dinh nghia
Cho céc dai luong ngau nhién X, Xo, ... , X, doc 1ap, co cung luat
phan phéi chuan N(0,1).
Pat X=X+ X2+ ... + X,
Khi d6 ta noi dai lwong ngiu nhién X c6 luat phan phéi chi binh
phuong véi n bac tu do.
Ki hidu: X ~ 32,
VI. Quy luat phan phdi Student
Dinh nghia

~ 2
Cho 2 dai luong ngdu nhién Y ~ N(0,1) va Z ~ £, doc l1ap voi
Y/n
Nl
Khi d6 ta n6i X ¢6 luat phan phdi Student véi n bac tu do.
Kihiéu: T ~ St(n).

nhau. bat X =
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Chu y
Phﬁl:l phéi Student véi1 bac tu do 16n, n > 30, duoc xép X1 béng
phan phoi Gauss, nghia la:
Néu X ~ St(n), voi n > 30, thi X ~ N(0;1).
VIIL. Phén phoi Fisher
Dinh nghia N )
Xuat phat tir hai dai lvgng ngau nhién doc 1p c6 phan phdi chi-
binh phuong, nguodi ta xay dung dugc phan phoi Fisher.
Cu thé, v6i hai dai lwong ngdu nhién doc lap X, Y trong do
X~x2(n) va Y~x2(m).
X/n
Y/m
Khi d6 ta néi F 6 luat phan phbi Fisher.
Kihiéu: F ~F(n,m).
Chii y: Bang gia tri cia mot s6 xac suit lién quan dén dai luong
ngu nhién lién tuc ¢6 phan phdi Gauss N(0;1), Chi-Binh phuong
72 (n), Student St(n) va Fisher F(n,m) dugc lap thanh bang dé

Tadit F=

tién dung ¢ phan phu luc 1
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1. Cho dai lvong ngau nhién X c6 luat

BAI TAP MAU CHUONG II

phan phdi nhu sau

X 0 1 4 6
p 1 4 1 2
8 8 8 8
a) Tim ky vong va phuong sai cia Y=5X + Var(X).
b) Tim xac suat P(1<X<3)=7?
BAI GIAI
3
5
a) E(X) = zx[p[ :5;
i=0
3 2 2 21
Var(X) =2 x"p=[E(X)] =
i=0
Dung tinh chat cta ky vong va phuong sai:
21 1
E(Y) =E[5X + Var(X)] = SE(X) + Var(X) = 5% + ”y = 7?
21 525
Var(Y) = Var[5X + Var(X)] = 25Var(X) + 0= 52.7 ==
b) P(ISXS3):P(X:1):§

2. Gieo dong thoi 2 con xuc xdc. Goi X 1a tong s6 chdm xuat hién
a) Lap bang phan phdi xac suit cho X.
b) Tim ky vong E(X) va phuong sai Var(X).
BAI GIAI
Goi X; 14 s6 chdm xudt hién cua con xtc xéc thir 1.
X, 12 s6 cham xuét hién cta con xuc xdc thir 2.
X 14 tong s6 cham xuat hién khi gieo dong thoi 2 con xuc xéc

Taco X = X1+ X2
Ta dung bang tinh sau day
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X 1 2 3 4 5 6
Xs

1 2 3 4 5 6 7

2 3 4 5 6 7 8

3 4 5 6 7 8 9

4 5 6 7 8 9 10

5 6 7 8 9 10 11

6 7 8 9 10 11 12
a) Bang phan phdi xac suit
X |2 3 4 5 6 7 8 9 10 |11 |12
S L I A S T I ) O 2 2 B

36 |36 |36 |36 |36|36|36|36|36| 36|36

b) Tim ky vong E(X) va phuong sai Var(X).
Cdach 1: Tur bang phan phoi xac suat cia X theo dinh nghia ky vong
va phuong sai ta co

12
E(X)=>xp,=T7;
i=2

Var(X) =Y x,’p, - [E(X)]2 -

i=2

1974 . _210

36 36

Cach 2: Su dung tinh ghét cua ky vong va phuong sai.
Bang phan phdi xéc suat ciia X

X1 1 2 3 4 5 6
p 1 1 1 1 1 1
6 6 6 6 6 6
Béng phéan phdi xac suit ciia X,
X 1 2 3 4 5 6
P 1 1 1 1 1 1
6 6 6 6 6 6
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= E(X) = E(Xi+ X;) = E( X +E (X2 ):% +% =7
210
Var(X)=Var( X; ) + Var(X;) = 36

3. Mot cong ty can trang bi mot sé lugng 16n may cho khu vuc san
xuat méi. C6 hai loai may dugc xem xét 1a may do cong ty A san
xudt va may do cong ty B san xuét véi s6 liéu thong ké nhu sau

Mirc d6 hdng 1 2 3
A b 10
May cua cong 2’1.16 Illlong (/}? pr 4 4 2
ty A hi phi stra chira (tricu 75 | 11 | 155
dong/nam)
A T 70
May cua cong gi.lellll,ong (/I(;)N (trid 2 > 3
ty B 1 A st chra (HieH 65| 105 | 14
dong/nam)

Gia str cac yeu to khac khong c6 su khac bi¢t dang ké va cong ty
nay chi quan tdm dén chi phi san xuat hang nam. Hoi nén chon mua
may do cong ty nao san xuat?

BAI GIAI

Goi X 1a chi phi stta chira cia mdt may cia cong ty A (tri€u
ddéng/nam). Ta xem X la dai luong ngiu nhién c6 bang phan phbi
x4c sudt nhu sau

X 0 75 11 15,5

P 0,9 0,04 0,04 0,02

Khidé £EX =0.0,9+7,5.0,04+11.0,04+15,5.0,02 =1,05

(triéu dong/nam)

Goi Y 1a chi phi sta chita cia mdt may cua cong ty B (tri€u
dong/nam). Ta xem Y 14 dai lugng ngiu nhién c6 bang phan phbi
xac sudt nhu sau

Y 0 6,5 10,5 14

P 0,9 0,02 0,05 0,03

Khido EY =0.0,9+6,5.0,02+10,5.0,05+14.0,03 =1,075
(triéu déng/nam).
Vi EX < EY nén ta chon mua may cua cong ty A.
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4. Mot cong ty kinh doanh thyc phém c6 3 ctra hang. Goi X, X,
X, lan luot 13 doanh thu trong mot ngay (don vi tinh: triéu dong)
cua cira hang 1, 2, 3. Khi do, X,, X,, X,la cic dai lugng ngau

nhién c6 bang phan phoi xac suat nhu sau

X, 15 19,5 29
2 3 2
P — — —
7 7 7
X, 7 17,5 21,5
1 4 2
P — — —
7 7 7
X, 10,5 15 26,5
3 3 1
P — — —
7 7 7
Tinh doanh thu trung binh trong mgt ngay cua cong ty.
BAI GIAI
Ta co

EX, = 15.%+19,5.§+29.% _146,5
7 7 7 7

EX, = 7 175201522120
7 7 77

EX,=10,52+152+26,5L-103
777 77

Goi X 1a doanh thu (triéu dong) ctia cong ty ndy trong mot ngay.
X=X +X,+X,
EX:E(X1 + X, +X3)
369,5

— EX, +EX, + EX, = = 52,786 (triéu déng)
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5. M6t nha dau tu c6 3 du an. Goi X, (i=1,2,3) 1a lgi nhuan khi

thuc hién du an thr 7, con gid tri am chi so tién bi thua 10. Qua
nghién ctru va bang kinh nghiém, nha dau tu c6 udc lugng nhu sau

X, 2 -1 10
P 0,4 0,2 0,4
X, -1 4 5
P 0,3 0,2 0,5
X, 3 2.5 8
P 0,3 0,2 0,5

Pon vj tinh: ty dong.

Néu chon mot trong 3 du &n trén, theo ban nén chon dy an nao?

BAI GIAL

Ta tinh dugce: EX, =3 ; EX, =3; EX,=2,6
Var(X,)=32,8; Var(X,)=7; Var(X,) =29,19

(Chu y: Var(X) va EX khong cung don vi)

Néu chon mét trong 3 dy an trén, ta nén chon dy 4n nao co6 loi

nhuan ky vong cao nhét va du 4n nao c¢6 murc dd rai ro nhod nht.

Nhu vay ta nén chon dy an thtr 2.

6. 6 mot ban hoi thi vin dap c6 50 phiéu hoi thi. Mdi phiéu c6 4
cach tra 10i (trong d6 c¢6 mot cach tra 16i ding). Sinh vién A bdc
ngiu nhién 6 phiéu thi va mdi phiéu chon ngau nhién 1 trong 4 cach
trad 101.

Tim x4c sudt dé sinh vién A tra 10i dGng it nhat 4 trong 10 phiéu
hoi thi da bbc duge?

BAI GIAI
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Ta nhan thy rang 50 phiéu hoi thi khong anh huong gi dén viéc boc
6 phleu thi ctia sinh vién A.Goi X 1a sb cau tra 16i ding trong 6
phiéu hoi thi.

Ta coi vi¢c tra 101 tirng cau hoi cua sinh vién A 1a 1 phép thu thi
cac phép thu nay doc lap véi nhau. Moi phép thu chi xdy ra truong
hop:Hodc 1a sinh vién A tra 161 ding hodc 1a sinh vién A tra 101 sai.

p = 1/4 14 x4c suét dé sinh vién A tra 10i dung trong timg phép thir.

q=1-p=23/41a xac sut dé sinh vién A tra 10i khong dang trong
tung phép thu

Vay X ~B(n,p). Taco: P(X=k)= Cip“q"™* k=0,1,...,n

Taco: P( X >4)=Ps(4)+ Ps(5) + P (6)

73
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7. Mbi chuyén xe ngudi ta ché duoc 1250 chai dugc pham.

2 5
C6p 9~ +Cgp q+C

Xéc suat dé mot chai bi v& khi van chuyén 1a 0,0035. Tinh xac suat
dé co it nhat 2 chai bi v& khi van chuyén.

BAI GIAT 7 7

Goi X 1a s0 chai dugc pham bi v& khi van chuyén.

Tacdo X ~ B(1250;0,0035)

Vi n=1250 kha 16n, p =0,0035 kh nho, np = 4,375

Tacothéxdpxi X ~ P(4,375)

Xéc sudt can tim la:

P(X>2)=1-P(X <2)=1-P(X =0)-P(X =1)
e°.4,375° 7" 4,375

=1- - " =1-5,375¢ "
0! 1!

S. Mot vién dan sing trudng bin tring may bay véi xac suit
0,001. C6 5000 khau ban 1én mot luot. Nguoi ta biét rang may bay
chéc chan bi ha néu co it nhat 2 vién tring. Néu c6 1 vién tring thi
xéac suit bi ha chi 1a 80%. Tinh x4c sut dé may bay bi ha.
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BAI GIAI
Phép thir 1a ban 1 vién dan, ta c6 n = 5000 phép thir doc 1ap.
Pit A 13 bién ¢b vién dan trang may bay. P(A) =p = 0,001.
Goi X 1a téng sd vién dan tring thi X~ B(5000 ; 0,001).
Do n 16n va p nhé va np=5 nén co xéap xi Poisson tirc X~ P(5).
Dit Ao 12 bién ¢b ¢6 0 vién trang: P(A,) =e¢”
A 12 bién ¢6 ¢6 1 vién trang :P(A|) = 5¢”
A 12 bién ¢b c6 it nhit 2 vién trang :
P(A;) = 1- P(Ag)- P(A))=1 - 6¢”

{Ao, A1, Az } tao thanh hé ddy du va xung khéc timg doi.
Pit B 14 bién c6 may bay bi ha.
Theo cong thirc xac sudt toan phan:

P(B) =P(A,) P(B/ A,) + P(A)) P(B/ A1) + P(A,) P(B/ Ay)
=e¢”.0+5¢”.08+(1-6e).1
=1-2¢"=1-2.0,0067=0,9856

9. 7 Trong lugng ctia mot loai san pham dugc biét 1a 6 phan phdi
chuan voi ky vong 1a 500g va phuong sai 1a 4.

a) Tinh xac suat dé san pham c6 trong lwong nam trong khoang 1a
494¢ dén 506g.

b) San phém’duqc chia 1am 3 loai: loai A néu trong luong 16n hon
504g, loai B néu trong lugng tir 498g dén 504¢g va loai C la loai con
lai. Tinh ty 1€ 3 lpai A,B,C

c¢) Tinh x4c suat dé san pham co trong luong 1a 494¢
BAI GIAI

a) P(494 < X < 506) = @(506 - 500) - @[494 - 500)

2
=D(3) - D(-3) = 2d(3) = 2.0,4987 = 0,9974
b) Ty I¢ loai C la:
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2
=D(-1)-D(-250) = D(250)-D(1)=0,5-0,3413=0,1587
Ty I¢ loai B 1a:

P(B) = P(498 < X < 504) = cp(@]_@(

P(C)=P(0gxg498):QD(498;500j_CD(O_SOOj

498—500)
2
= D(2)—D(-1) = D(1)+ D(2) = 0,3413+0,4772 = 0,8185

Ty 18 loai A la: P(A)=1-(0,1587 +0,8185) = 2.28%
1 k—
0 PX=k=—¢); u=-—F";
(¢) (0}
494500
2

Tra bang 2 ( phan phu luc 1) tacé @(=3) = @(3) = 0,0044 nén

P(X=494) = %(p(u);u -3;

P(X = 404) = 0044

=0,0022

10. Loi nhuén cua mot nha dau tu 1a dai luong c6 phan phéi chuin
véi trung binh g =550 va dg 1éch chuin o =15 (don vj tinh: triéu
ddng). Tinh xac suit dé loi nhuan cia nha dau tu ndy ¢ trong
khoang (530;585)

BAI GIAI

Goi X 14 lgi nhuan ctia nha dau tu nay, ta c6 X ~ N(550;15%).
Xéc suét can tim 1a

P(530< X <585) = @(—5851_555()} —@(—5301_5550j

= (2,33) - ®(-1,33) = D(2,33) + D(1,33)
= 0,4901+0,4082 = 0,8983
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11. Tuéi tho ctia mot loai san pham 1a dai lugng ngiu nhién ¢
phan phdi chuan véi u = 2000 gio va o = 50 gid. Thoi gian bao
hanh cho mdi san phém 1a 1910 gio.

a) Tinh ty 1€ san pham phai bdo hanh.

b) Mubn ty 1¢ san pham phai bao hanh 1a 2,28% thi quy dinh thoi
gian bao hanh cho mdi san pham 14 bao nhiéu?

BAI GIAI
a) Pau tién ta tinh xac suat dé¢ mot san pham duoc chon ngau nhién
1a san pham phai bao hanh.

Taco X ~ N(2OOO,502)

50 50
=D (-1,8)-D(-40)=-D(1,8)+D(40)
=0,4641+0,5=0,0359 =3,59%

b) Goi ¢ la thoi gian bao hanh. Ta phai chon ¢ sao cho

P(03X<1910)=®(wj_®(%j

P(0< X <1)=0,0228

- ® t—2000 _® 0-2000 ~0,0228
50 50

& -0 (%j = (—40)+0,0228 = ~d(40) +0,0228

o qn(%j = 0,5-0,0228 = 0,4772

20007

Tra bang gié tri ham Laplace, (bang 1) ta co: 2

Vay thoi gian bao hanh 1a ¢ =1900 gio.
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BAI TAP CHUONG II

2.1. C6 3 kién hang. Kién 1 chia 10 san pham tdt va 2 phé
pham. Kién thir 2 chira 9 san pham t6t va 3 phé pham. Kién thar 3
chtra 7 san pham tét va 5 phé phém Cac san phém gidng hét nhau
vé kich thudc va trong luong. Lay ngau nhién mdi kién hang 1 san
pham.Goi X 1a s6 phé pham trong 3 san pham lay ra.

a) Lap bang phan phdi x4c suit cho X

b) Tinh ky vong ctia X

¢) Tinh phuong sai cua X
2.2. C6 3 kién hang. Kién 1 chira 10 san phém t6t va 2 phé
pham. Kién thir 2 chtra 9 san pham t6t va 3 phé pham Kién tht 3
chtra 7 san pham t6t va 5 phé pham Cac san pham giéng hét nhau
vé kich thude va trong lugng. Lay ra ngiu nhién mot kién hang. T
do lay ra 3 san pham. o
Goi1 Y 1a sO san pham tot trong 3 san pham lay ra.

a) Lap bang phan phdi xac suat cho Y

b) Tinh ky vong E(Y)

¢) Tinh phuong sai Var(Y)
2.3. Mot kién hang c6 6 san phém loai I va 4 san phém loai
IL.Tién 16i khi ban 1 san pham loai I 1a 5.000d, loai II 1a 3.000d. Lay
ngau nhién 3 san pham dé€ ban. Goi X la s6 san pham loai I trong 3
san pham lay ra dé ban.

a) Lap bang phan phdi xac suét ctia X

b) Tinh s6 tién 16i trung binh khi ban 3 san pham trén
2.4. o 2 chiéc binh, mdi binh chtra 10 bi, trong d6 c6 4 bi do.

LAy ngau nhién tir binh I ra 2 bi b6 sang binh II. Sau d6 lay ngiu
nhién tir binh [T ra 3 bi .

Goi X 1a s6 bi d6 lay dugc tir binh II.
a) Lap bang phan phdi xac suat cua X
b) Tinh ky vong E(X)
¢) Tinh phuong sai Var(X)
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HUONG DAN:
Goi A; 1a bién ¢b 2 bi 1dy tir binh 1 ¢6 i bi do (i=0,1,2)
Ci C2—i

P(A)=—25_ (1=02)

C2

10
2 2 clezick 3k

P(X=k)= > PAPPX=k/Ap=> 4 26 . 4“3 81 . (k=0,3)

i=0 i=0 Cjp 2

2.5. Ngudi quan 1y ciia mot cong ty xem xét tinh trang hoat dong
clia cac may trong cong ty nay. Dua vao cac thong tin trong qua khir
va bang kinh nghiém, ngudi ta c6 bang phan phdi xac sudt cua sd
may bi hong trong tuan nhu sau:

S6 may bi hong trong 1 tuan 0 1 2 3 4

P 0,1 | 0,24 | 0,42 | 0,16 | 0,08

a) Tinh s6 may bi hong trung binh trong mdt tuan va do léch
chuan ciia s méay bi hong trong mot tuan.

b) Chi phi thiét hai do mdi may bi hong trong mot tudn 1a 3 tridu
dong. Tinh chi phi thiét hai cho cac may bi hong trung binh cta
cong ty ndy trong mot tuan.

2.6. Mot nguoi co6 mot 16 hang va dang can nhic xem ban nhu
thé nao
- Phuong an 1: ban ngay véi gia 20 tri¢u dong.

- Phuong 4n 2: cho dén mua mua sdm dic biét, khi d6 co thé
ban dugc véi gia cao hon, tuy nhién ciing c6 thé giam gia, hodc chi
ban dugc mot phan. Sau khi ude lugng cac yéu t can quan tam (ké
ca yéu td 1di suat theo thoi gian), nguoi nay c6 danh gid nhu sau: X
(don vi tinh: triéu déng) 1a s6 tién ban dugce 16 hang vao mua mua
sam.
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X 10 15 30
1 1 1
P — — —
4 2 4
a) Tinh EX.

b) Nguoi ndy nén ban ngay hay chd dén mua mua sam dé ban.

2.7. Ham mat d6 xac suit f(x) cua dai luong ngiu nhién X c6
dang:

acosx khi |x| S%
f(x)=
0 kni [ > =
2
a) Tim hang sd a
b) Tinh ky vong E(X)
c¢) Tinh phuong sai Var (X)
d) Tim ham phan phéi xac suit F(x)

2.8. Goi X 1a sb 1an mat nhét xuét hién sau 3 1an tung mot con
xuc xac.

a) Lap bang phan phdi xac suit cua X.
b) Tinh xac sudt c6 it nhat 1 1an duge mat nhat.

¢) Tinh xac suit c6 tdi da 2 1an duoc mit nhat.
d) Tinh E(X), Var(X).

2.9. Mot gia dinh c6 10 ngudi con. Gia sir xac suét sinh con trai,
con gai nhu nhau. Tinh xac suat
a) Co6 5 nguoi con trai

b) So6 con trai it hon s0 con gai

2.10. Mot ngudi nudi 100 con ga dé. Xac suat ¢& mot con ga dé
trimg trong ngay 1a 60%.

a) Tinh s6 trimg trung binh c6 duoc trong mot ngay

b) Néu mudn trung binh mdi ngay thu dugc 120 tring thi phai
nuoi bao nhi€u con ga
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2.11. O mot téng dai dién thoai, cac cu dién thoai goi dén xuét
hién ngau nhién, doc lap v6i nhau va toc do trung binh 2 cudc goi
trong 1 phut. Tim xac suat dé:

a) Co ding 5 cu dién thoai trong 2 phut

b) Khong c6 ct nao trong khoang thoi gian 30 gidy

¢) C6 it nhat mot cu trong khoang thoi gian 10 gidy
2.12. Mot loai chi tiét may duoc coi 1a dat tiéu chudn néu duong
kinh cua no sai 1éch so v&i duong kinh thiét ké khong qua 0,33 mm
ve gia tri tuyét doi. Cho bict duong kinh cua loai chi tiet may la dai

luong ngﬁu nhién phan phéi theo qui luat chuan cua d6 léch tiéu
chuan l1a 0,3 mm.

a) Tinh xac suit san xuit ra duoc mot chi tiét dat tiéu chuin

b) Tinh sO chi tiét may dat tiéu chuan trung binh khi san xuat 100
chi tiet
HUONG DAN
a) Goi X l1a duong kinh cua chi tiét may. Theo gia thiét X 1a dai
luong ngau nhién phan phoi theo quy luét chuan c6 o =0 ,3.
Vay p=P(|X-p|<0,33)=..=0,73
b) GoiY la s6 chi tiét dat tiéu chuén c6 trong 100 chi tiét san xudt

rathi Y ~B(100 ; p) trong do p 13 x4c sudt dé san xuat duoc chi tiét
dat ti€u chuan.

S chi tiét dat tiéu chuan trung binh khi san xuat 100 chi tiét chinh
1a E(Y).
ViY ~ B(100 ;0,73) nén E(Y) =100 . 0,73 = 73

2.13.
a) Cho X~B(5; 0,8), tinh P(X=2).
b) Cho X~P(2), tinh P(X < 2).
c) Cho X~H(1000; 600; 5), tinh P(X < 1).
d) Cho X~N(5; 0,16), tinh P(X > 4,6).
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2.14. Goi X 1a tudi tho cta con ngudi. Mot cong trinh nghién ciru
cho biét ham mat d6 cua X la

f(x) = cx?(100-x)*> khi 0<x<100
o khi x <0 hay x >100

a) Xac dinh hang s6 ¢
b) Tinh trung binh va phuong sai ciia X

c¢) Tinh x4ac suat cia mdt nguoi co tudi tho > 60

d) Tinh x4c suit ciia mot nguoi co tudi tho > 60, biét rang ngudi
d6 hién nay da 50 tudi

2.15. Mot nha may san xut ra san pham dwugc dong thanh céac
kién hang. Gia sur khéi lwong ctia mot kién hang c6 phan phéi ‘chuén
voi khoi lugng trung binh la 1000 gam va d6 1éch chuén vé khoi
luong 1a 30 gam. Mot nguoi lay ra mot kién hang tir trong 16 hang
ctiia nha may.

a) Tinh x4c sudt dé ngudi nay liy duoc kién hang c6 khéi luong
16n hon 1030 gam.

b) Ki¢n hang duogc goi la dat tiéu chuan néu’ n(’)qc() khdi luqr}g
trong khoang [991 gam; 1015 gam]. Tinh xac suat dé ngudi nay lay
duoc kién hang dat chuan.

c) Néu lay duoc kién hang dat tidu clluén thi s& mua 16 hang do.
Kiém tra 10 16 hang. Tinh xdc suat d€ nguoi ndy mua dugc 4 16
hang.
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PHAN II THONG KE TOAN

CHUONG III

MAU NGAU NHIEN
3.1 TONG THE VA MAU
I. Tong thé
Khi ta nghién ctru cic van dé kinh té — xi héi, ciing nhu cac Vét}
de thudc cac linh vuc khac, nguodi ta phai khdo sat mot hodc mot so
dau hi’éu nao do. Qéc dau hi¢u nay thé hién trén nhiéu pl}én tu Tap
hop tat ca cac phan tir d6 theo muc dich va pham vi van dé dang

nghién ctru dugce goi 1 tip hop chinh hay tong thé hoic mot dam
dong.

Vi du: Tong thé 1a tp hop cac sinh vién ciia mot 16p, dau hiéu ta
khao sat 1a diém thi mon Xac suat thong keé.

Gia sir tong thé c¢6 N phan tir. Goi X" 1a d4u hiéu ma ta khao sat.

X;i(i= Lk ) 1a gié tri cua X~ do dwoc trén phan tir cua tdng thé.

n(i=k)la tan s6 cla X; ; pi(i=Lk)la tan suit cla X;.

Tac6 thé 1ap bang co cdu cua tong thé theo dau hiéu X

e, e, *
Giatri cia X X1 X X; Xk

Tan suét (p;) p1 p2 pi Pk

Pé phan tich ddu hiéu X" nguoi ta tom tit bang trén bang cac sd dic
trung sau day
k
1. Trung binh cua tong thé ky hiéu la m: m = Zp.x.
i=1
2 2 2 k 2
2. Phwong sai ciia tong thé ky hiula o~ : o” =) (x,—m) p,

i=1
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A ga .on R > R R y gy en \ 2
3. D¢ léch tiéu chuan ciia tong thé ky higula G =\ O
4. Ty 1¢ tong thé ky higu la p
Gia st tong thé c6 N phan ttr, trong d6 ¢6 M phan tir ¢6 tinh chat

. M 3 . , )
A.Gol p= N la ty 1€ cac phan tir ¢6 tinh chat A cua tong thé.

Vi dy Mot cong ty chi c6 40 cong nhan, khao sat dau hiéu X 1a
nang suat lao dong (sé san pham/ don vi thoi gian) ta dugc bang so6
liéu nhu sau

Ning suat 50 55 60 65 | 70 75

Sb cong nhan 3 5 10 12 | 7 3

Néu ta goi nhitng nguodi c6 ning suit 16n hon hodc bing 65 la
nhitng ngudi cd nang suat cao thi ty 1€ nhiing nguoi co6 nang suat

cao la pz%:SS%

II. Mau
Gia sir tong thé ¢ N phan tir. Khi nghién ciru vi mot s6 1y do, ta

khong thé nghién clru tat cd moi phan tir cua tap hop ma chi lay ra
mot tap hgp gom n phan tir d€ nghién ctru. Phuong phép nay goi la
phuong phap mau.Cac ly do do la:

1. Phdi chju chi phi rat 16n vé tién, vé thoi gian, nhan lyc va phuong
tién, ...
2. C6 nhitng truong hop diéu tra s& 1am pha huy cac phan tir duoc
di€u tra.

Vi du: Kiém tra chat lwong d6 hop.
3. Co truong hop khong xac dinh duoc hét toan b N phan tir cua
tong thé.

Vidu S6 sinh vién nghién thudc 14 trong mot ky tiic xa.
Tir tong thé ta 14y ra n phan tir & nghién ctru ta goi 1a mot miu c&
n. Tu phuong phép toan hoc, phan tich nghién ctru ky n phan tur ta
dua ra két luén chung cho toan bg tong thé. Do d6 mau phai dam
bdo tinh ngau nhién phan 4nh ding ban chat cua tong theé.
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Co6 nhiéu cach lay mau nhu sau
1. Lay mau ngau nhién

Ta danh sb cac phan tir cta tong thé tir 1 dén N. Pé ldy miu n
phan tu, ta dung bang s6 ngau nhién hodc dung cach boc tham lay
da n phan tu.

2. Chon miu co giéi

La cac phan tur cua tong thé dua vao mau cach nhau mot khoang
xac dinh.

Vi du: Trén day chuyén san xuét, sau mot khoang thoi gian t lai lay
mot phan tir cho vao mau.
3. Chon méu bang cach phan 16p (hodc phan nhom)

La chia tong thé thanh mot sb 16p theo 1 tiéu chi nao d6. Sau d6
lay ngau nhién moi 16p mot s6 phan tir dua vao mau.
Lay méu tién hanh theo hai phuong thtc:
- L4y mau c6 hoan lai 1a tir tong thé lay mot phan tur ra nghién curu,
sau d6 lai tra lai phan tir 46 vao tap chinh rdi moi lay phan tr tiép
theo ra nhién ctru.Nhu vy phan tir Iy & 1an sau co thé trung voi
phan tir & 1an 1dy trude d6.Cr nhu vdy cho dén khi duoc miu ¢ n.
- L4y mAu khong hoan lai 1a tir tong thé 14y mot phan tir ra nghién
ctru, sau do lai khong tra lai phan t&r d6 vao tap chinh ro61 maéi lay
phan tr tiép theo ra nhién cru.Nhu vay phan tir 1ay ¢ l1an sau khong
thé trung vdi phan tor ¢ lan lay trude d6. Clir nhu vay cho dén khi
duoc mau co n.
Theo dinh 1y gii han cta xac suit, nguoi ta chimg minh dugc rang:
khi s0 phan tir cua tong thé du 16n thi coi hai cach 1ay mau theo hai
phuong thirc trén 1a nhu nhau.

88



TRUONG CAO PANG CNTT TPHCM BO MON TOAN

3.2. MO HINH XAC SUAT CUA TONG THE VA MAU
I. Pai lwong ngiu nhién goc

Ta c6 thé mod hinh héa dau hiéu X" béng mdt dai luong ngéu
nhién. Thét vay, l1ay ngiu nhién tir tong thé ra mot phan tir va goi X
la gia tri cua dau hiéu X" do duoc trén phén to léy ra. Do gid tri clia
X thay d6i tir phan tir ndy qua phan tir khac cta téng thé nén X la
dai lugng ngiu nhién hay con goi 1a dai lugng ngiu nhién dam
dong, co6 phan phdi xac suat nhu sau

X X1 X2 Xj Xk

P pi P, pi Px

Dai lugng X goi la dai lugng ngau nhién gbc. Quy luat phan phdi
xac suat cua X goi la quy luat phan phoi goc.

Do trén mot dam déng mdi lan ta chi xét mot dau hiéu X, nén cac
dac trung cua ddm dong theo dau hiéu X mang cac thong tin tong
hop vé dam dong.

Ta c6 cac tham sb cta dai lugng ngau nhién gdc

k
Ki vong toan: E(X)= Zpl.xi

i=1
Nhu véy trung binh cua tong thé chinh 13 ki vong toan cua dai luong
ngau nhién X.

k

Phwong sai ciia tong thé: Var(X) = Z(xl. — E(X))zpl.

i=1

Nhu vdy phuong sai Var(X) chinh 1a phuong sai ciia tong thé
Var(X)= c".

I1. Miu ngiu nhién

Ttr tong thé 1dy ra n phan t. Goi X; 1a gia tri cua ddu hiéu X" do

duoc trén phﬁn tor thor 1 (i =1,n). Cac dai luong X; l1a nhiing dai
luong ngiu nhién doc 1ap co cing quy ludt phan phdi xac suit véi
dai lugng X. Mot mau co kich thude n duge thanh lap tir dai luong
ngau nhién X 14 n dai lugng ngiu nhién doc 1ap co ciing phan phdi
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xac suat véi X, goi 1a mot mau ngau nhién.
Ki hiéu Wx=(X1, Xa, ..., Xy).

Khi céc dai lugng X; nhan gia tri cu thé x;, ta cd mau cu thé ki hiéu
Wx=(X1, X2,..., Xp).

Vi du Mot 16p c6 100 sinh vién 13 mot téng thé. Dé nghién ctu két
quéa diém thi mon Xac suét thong ké ta ldy mot mau ¢ n=8 vi chua
co tén sinh vién cu thé thi Wx= (X1, Xa, ..., Xg) 12 mau ngau
nhlen Khi lay ngiu nhién tén cy thé cia 8 smh vién trong 16p ta cod
mau cu thé. Gia sir c6 diém 1a w,=(5, 8,3,7,9,6,8,10).

Khi nghién ctru 1y thuyét ta xét mau tong quat con lam toan ta xét
v6i mau cu thé.
Ta c6 thé néi rang: xac suit nghién ctru dam dong va nhd no ta hiéu
vé mau, con thong ké thi nghién ctru mau va nhd ndé ma ta hiéu vé
dam dong.
Phan phéi thuc nhi¢ém la luat phan phéi mau xét cho 1 mau cu thé.
I11. Sai s0 quan sat
Trong viéc lay mau do nhiéu ‘nguyén nhéan khac nhau, s€ khong

tranh khoi cac sai sd trong cac sb licu mau. Vi vay trude khi dung
cac thong ké dé phan tich, xur 1y ta can loai bo cac sai s6 khong dang
c6 trong mau di cho.
Gia sir X 1a két qua quan sat va a 1a gid tri dtng cta dai luong dang
quan sat.
Khi d6 Z = x—a 1a sai s6. Vi a chua biét nén Z ciing chua biét.
Ta phén loai cac sai s6 nhu sau
1. Sai 56 tho

La sai s6 do vi pham cac diéu kién co ban cta viéc 14y mau hodc
do so suét cta nguoi thuc hién, chéng han nguoi kiém tra cb y chon
ra cac san pham tot dé kiém tra khi danh gia chat luong, hoic k¥
thuat vién ghi nham két qua thu duoc.
2. Sai s6 h¢ thong

La sai s do khong diéu chinh chinh xac dung cu hodc khong
théng nhat v6i nhau vé cach xac dinh mot dai luong nao do, dan dén
mot loat két qua quan sat I¢ch di mét ty 1€ nhét dinh nao do.
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3. Sai s6 ngdu nhién

La sai s6 phat sinh do médt s6 16n cac nguyén nhan ma tac dung
ctia chiing nho dén mirc khong thé tach riéng va tinh riéng biét cho
tung nguyén nhan duogc.
Trong 3 loai sai sb trén, sai s thd va sai sb hé théng can phat hién
som va khir bé ngay, con sai sb ngau nhién khong thé khitr bo dugc
trong mdi lan quan sat.
Viéc khir bo sai sb thd va sai s6 hé théng duogc thuc “hién t6t nhat
khi ta phat hién ching ngay trong qua trinh thu thap mau. Nguoi thu
nhap mau cam thay su khac thuong & cac sd liéu do, tu ho kiém tra
va cdu tra 101 chinh xac d& dugc tim ra hon. Con khi nha théng ké
phat hién ra nhitng su nghi ngo thi cau tra 10i kho dugc tim ra, nhat
13 dbi v6i sai s6 hé thong.
4. Ludt phén phéi ciia sai s6 ngdu nhién

Sau khi bo sai s6 tho va sai s6 hé thong chi con sai s6 ngdu nhién
Z=X- a thi thong thuong Z ~ N(0,6°) v6i o 1a d6 chinh xic cta
dung cu do dac.
Ta co

P(a<Z<b)= @(g) . @(%)

P(Z| < ko) = D(k) — D(—k) = 2D(k)

Khi k=1 thi P(|Z|<o)=2d(1)~0,68

Khi k=2 thi P(|Z|<20)=2®(2)~0,95

Khi k=3 thi P(|Z|<30)=2®(3)~0,9974 suyra
P(|Z|>30)=1-0,9974 ~0,0026.

Xac suit 0,0026 1a qué bé, cho nén trong thuc té ta xem nhu sai sd
ngau nhién khong vuot qua gioi han +30
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3.3. CAC THAM SO PAC TRUNG CUA MAU

I. Céc tham s6 diic trung clia miu

Xét mau ngau nhién ki hiéu Wx=(X1, Xa, ..., Xu).
s s - 13
1. Trung binh mau ngau nhién X =— Z X
n.
1=1

Cac dai lugng X; 1a nhiing dai lugng ngau nhién doc lap cé cung
quy luat phan phéi xac suit voi dai lwong X nén X 1a dai luong
ngau nhién.

Gia st E(X) =a va Var(X)=c® thi E(X,)=a;Var(X,)=0"
Ta ciing chimg minh duoc rang

a) Ky vong ctia trung binh mau ngau nhién: E(}) =a
b) Phuong sai cua trung binh mau ngau nhién: Var(X)=—
n

T mAu cu thé wy=(x1, Xa,..., Xn) ta tinh dugc gia tri cia X
ky hiéula x.

-~ -~ A n —_
2. Phwong sai mau ngau nhién S)Z( _1 3 Xi2 _ (X)2
n:
1=1

Céc dai luong X; 1a nhitng dai lugng ngiu nhién doc 1ap co cung

. . ~2
quy luat phan phoi xac suat vai dai lugng X nén Sy 1a dai luong
ngau nhién.

Ky vong cia phuong sai mau ngau nhién E(éz) = n_—lcz .

~ . ~2
T mau cu thé wy=(X1, Xa,..., X,) ta tinh duoc gia tri cia Sx

~2
ky hicula s~

92



TRUONG CAO PANG CNTT TPHCM BO MON TOAN

A2

3. Phuong sai méu ngéu nhién cé hiéu chinh S = LIS
n —

Cach khac S? = Ll[z X? —n(Y)Z}
n—1{ 4

Ky vong ctia phuong sai mau c6 hiéu chinh E(Sz) = (52

Dé léch chudn méu ky higula S =+/S>
T mau cu thé wx=(X1, X2,..., Xp) ta tinh dugc gia tri cua S
4. H¢ 56 ty 1é méu ngdu nhién ky higu la F, hodc F

Gia sir dam dong chia thanh 2 loai phan tir: phan tir ¢6 tinh cht
A va phan tr khong c6 tinh chat A. Ti 1€ phan tir c6 tinh chat A cua
dam dong chua bict. Lay ra mau cd n.

Goi V 1a s6 phan tir duge danh diu trén madu W. Do mau 1a ngiu

A N x A e v 1
nhién nén V 1a mot dai lugng ngau nhién. Khi do F=— duogc goi 1a

n
hé s6 ty 16 mau ngau nhién. Trén dam dong xét dai lwong ngiu
nhién X bang 1 néu phan tir ddm dong dugc danh dau va bang 0 néu
phan tr dam dong khong dugce danh dau. Khi d6 néu p 1a ty 1€ cac
phan tir dugc danh dau trén ddm dong thi X c6 bang phan phoi sau
day

X 0 1

P q p

v 12 .
VéV:X1++Xnthi F:—:—ZXI suyrahését}"llé
n Nz

mau ngau nhién F chinh 13 trung binh mau ngiu nhién X.
Do d6 c6 thé noi, hé so ty 1€ mau ngau nhién F 1a truong hop riéng
ctia trung binh mau ngau nhién X .

Ky vong cua hé sb ty 16 miu ngau nhién F: E(F)=p.

Phuong sai ctia hé s6 ty 16 mau ngau nhién F: D(F) = %
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A
n

Tir mau ¢ n cy thé ta tinh dwoc gia tri cia F ky hidula f =

Vol Ny la tong s6 phan tir c6 tinh chat A trong miu ¢& n cy thé
Chu y:

T mau cu thé Wx=(X1, X2,..., Xp)

Tinh céc gié tri ciia cac théng ké mau.

* Khi X nhan gia tri x; voi s6 1An n; =1 Ta c6
_ 1 & A2 1& ) —\2
x=—x: s o==2x -(x);
n n'ig
Phwong sai mdu hiéu chinh

. I | < -
Tinh tryc tiep s’ = m{zx,z - n(x)z}
- i=l1

k
* Khi X nhan gia tri x; vo1 sO lan n; ta ¢ Zni =1n; Thi
=

— 5 —\2
X==) DX S =—).NnXx —(X)

Phwong sai méu higu chinh

, 1< =
Tinh tryc tiép s? :m{zni xiz _n(x)z:|
- i=1

IL. Cach tinh cac dic trung miu
1.Truwong hop 1 X nhan gia tri x; v6i s6 1an n; va miu ¢& n nho

Vi du 1 Diéu tra ning suat lua trén dién tich 100ha trong laa cia 1
vung, ta thu dugc bang so6 li¢u sau
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Ning suét(ta/ha)

41

44

45

46

48 | 52

54

Dién tich (ha)

10

20

30

15

10 | 10

5

Tinh gi tri trung binh va phuong sai mau hiéu chinh ning suat laa.

BAI

GIAI

Ta lap bang tinh nhu sau:

X, n, X,.n, X7,
41 10 410 16.810
44 20 880 38.720
45 30 1.350 60.750
46 15 690 31.740
48 10 480 23.040
52 10 520 27.040
54 5 270 14.580
Tong n =100 4.600 212.680
Tir két qua tinh & bang trén ta co:
Ning suat trung binh x= lixi n; = % =46 (ta/ha)

ni
Phuong sai ciia nang suat

k

2] 2 212680 2
S =;;xf.ni—(x) == —(46)" =10,8

A2
Phuongsaimﬁuhiéuchinh S? = 1 S = 100 10,8=10,9
n—1 100-1
Cach khac
1 k - 1
st = n x> —n(x)* |=—| 212680—-100.(46)* |~ 10,9
n_l{;” 0" =551 (46)’ ]
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2.Trwong hop 2 X nhan gid tri x; v6i s6 1an n; va ¢& mau n 16n.
Khi d6 ta chia thanh k khoang. Ta dém céc gia tri roi vao khoang
thri la n;

Vidu2 Cho bang sé liéu sau

Xi — Xj+1 n; Xi — Xj+1 n;
4-12 143 44 — 52 9
12-20 75 52-60 5
20— 28 53 60 — 68 4
28 -36 27 68 —76 3
36 —44 14 76 — 80 3

Tinh gi tri trung binh mau va phuong sai mau.

BAI GIAI

X1+ X
bat X? = % , ta 1ap bang tinh toan nhu sau

Xj — Xj+1 nj xio nj . xio n; .( Xi0)2
4-12 143 8 1144 9152
12-20 75 16 1200 19.200
20-28 53 24 1272 30.528
28 —36 27 32 864 27.648
36— 44 14 40 560 22.400
44 - 52 9 48 432 20.736
52-60 5 56 280 15.680
60 — 68 4 64 256 16.384
68 —76 3 72 216 15.552
76 — 80 3 78 234 18.252
Tong n=336 6458 195.532
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L o— 1&
Trung binh mau x = —ZniX? =19,22
Mg

Phuong sai mau s, =

Phuong sai mau hiéu chinh S* =

1 I{Zk:ni (xio)2 —n(;)z}Z 213

n—=1{
Cdach khac
Néu s liéu 16n thi str dung cong thirc d6i bién cho don gian

N 0 4 84 \ \ A A 9 9
Chon x¢ la x; Umg véi max n; vah la do rong cua khoang.

<0 = X+l TXj ;o = 0.
! 2 h
Ta tinh lai vi du 2 & trén bang phuong phap ddi bién.
Ta chon x5 = 8 (Ung voi max nj = 143 ); h = 8
o — 7 -8
u, = al P Yo N 2 Lap bang tinh nhu sau
XiXi+] | x{ n, uj nj uj n; . u;2
4-12 8 143 0 0 0
12 -20 16 75 1 75 75
20-28 24 53 2 106 212
28 —-36 32 27 3 81 243
36 —-44 40 14 4 56 224
44 - 52 48 9 5 45 225
52-60 56 5 6 30 180
60 — 68 64 4 7 28 196
68 —76 72 3 8 24 192
76 — 80 78 3 8,75 26,25 229,6875
Téng n=336 471,25 1776,6875
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voi az—Zniui; ;zh.a+x0;
k 2
A2 7|1 2 no.
=h niu:2 —(u ; SP=——8
nZ iui” —(u) p—
1k 471,25 -
Tacd u=—) njuj =——-=14025, x =hu+x, = 1922
n5 336

& =n2| ! Zn uj —(u)2 = 211,93 ; 8% =213

I11. Luét s6 16n va dinh 1y giéi han trung tim

1. Hpi tu theo xdc suét

Cho day dai luong ngau nhién (Xn) va dai luong ngau nhién X.
Chung ta noi rang X, hoi tu vé& X theo xac sudt, ky hiéu la

X, —L2 > X, néu véi moi & >0, xac suat cia bién co (]Xn X|Zg)

hoi tu vé 0 khi n — 0. Nghiala lim P(|X, -X|2¢)=0
n—o0

2. Hji tu véi xdc suit bdng 1
Cho day dai luong ngau nhién (X,) va dai luong ngau nhién X.
Chung ta noi rang X, hoi tu vé& X v6i x4c sudt bang 1 (con goi la h01
tu hau chic chan), ky hi¢u la P(X =X ) =1, néu bién cb
(X, > X) 1a bién cb chéc chén.
Néu X, hoi tu vé X hau chic chén thi X, hoi tu theo xéac sut vé X.
3. Dinh ly Bernoulli o ) .
Xét phép thu T, goi p 1a xac suat bién cd A xuat hién sau moi lan
thyc hién phép the T. o o )
Thyc hién phép thir n lan doc 1ap, goi X, 1a s6 lan bién c6 A xuat
hién. Khi d6 tan suat Vi ~Xn cja A (la day cac dai luong ngau
n

nhién) hoi tu theo xac suit vé xac suat p ctia bién ¢ A, khi n — o,
nghia la: lim P(|Vn —p| > g) =0.

n—oo
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4. Dinh ly Lindeberg - Levy

Gia st X,,X,,...1a day cac dai luong ngau nhién doc lap co
cung phan phdi véi dai lugng ngau nhién X, véi ky vong 1a p va
phuong sai 1a o.

Goi X, 1a trung binh cdng cta n dai luong ngau nhién dau tién
cua day ndi trén, nghia la

X, :X1+X2+---+Xn _

n
Tacd X, la day dai lugng ngiu nhién.

Ky hiéu iz _XntBXp) dai lugng ngiu nhién trung tAm

Var(Xn)

chuan hoa cua X .
X

2
. . —t
Khi d6 v61 moi x ¢o dinh, P(X:<Xj ! je zdtkhin—mo-
—o0

9 —_—
2w
2 -~ £ . 2L
Tur d6 suy ra, véi n khé 16n, c6 thé xem X, c6 phan phdi chuan tac

— r 2 2
N(0,1) va X, c6 phan phdi chuan NL M,G_J.
n

Dinh 1y Lindeberg — Levy 13 co s& trong céc 1y luan tiép theo sau
day. .
Nguoi ta cling da chirng minh dugc rang
1) Xn — p khi n — 0
A2
2) Sn —>c52,Sr21 —> 62 khi n — o
3)F, >p khin—> o
Do d6 dén chuong wdc lugng ngudi ta co thé dung:
- X dé ube luong p

- §* d& wdc lugng o va F dé ude luong p.
5. Lugt phan phéi xdc sudt ciia cdc dic trung méu ngdu nhién

Bo de N )
Cho céc dai lugng ngau nhién X, Xy, ... doc lap, co6 cung phan phoi
véi dai luong ngau nhién X. Gia st E(X) = p va Var(X)=0".
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- 1< 2 1 <\? n
Pit X=—) X.;S =—) (X, -X) ;8 =—-5
' n; ' nlz_ll( 1 ) n-1
Ching ta c6 X va § doc 1ap.
Khi do
A2
BT c? ., nS ., A LA D A
X~N|p, va —~ Xn (phan phoi y~ (n—1)béc tu do)
c

n
o1 (i - “) \/H A - A
Tir d6 suy ra TNTM (phan phoi Student (n-7) bac tu do)

Tir b6 dé nay, dinh 1y Lindeberg — Levy ta suy ra
a) Néu X ¢o6 phéan phdi chuan N( u, 0'2) thi

X ~ N[a,g—zj; M~ N(0,1); m~ T,

n (&)

b) Néu X c¢6 phéan phdi bat ky va n kha 16n thi

) B

¢) Hé sb ty 16 F ~ B(n,p) , do d6 néu n kha 16n thi

~N(0,1)

F ~ N(p,m); M
n Y4

C6 thé xem F 1a truong hop riéng cta X khi X ¢o phan phdi 0-1,
Do d6 khi n kh4 16n F ¢6 phan phéi chudn hon nita F ~N(p, 22 .

n
Trong thyc té, khi n > 30 chung ta c6 thé xem 13 n kha 16n nén ap
dung dugc cic quy tic ¢ trén. Trong truong hop khong biét o thi

c6 thé thay o’ bing s%, trong do s 1a phuong sai mau cé hiéu chinh
lay trén mdt mau c6 kich thude n du 16m nao do.
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BAI TAP CHUONG III

3.1. po dudng kinh cia mét chi tiét may do mgt may tién ty dong
sdn xuat, ta ghi nhan dugc s6 li¢u nhu sau

x| 12,001 12,05 12,10{ 12,15 12,20 12,25 12,30 12,35 12,40

n 2 3 7 9 10 8 6 5 3

i

Véi nj chi s6 trudng hop tinh theo timg gia tri cia X (mm).
Tinh trung binh mau x va do léch chuin s, clia mau.
Pap s0: n =53; trung binh X = 12,2066 ; do léch s_ = 0,1029.

3.2. DPem can mot sb trai xoai vira thu hoach, ta duoc két qua sau

Xj (gam) | 200-210 | 210-220 | 220-230 | 230-240 | 240-250

S6 trai:n; 12 17 20 18 15

Tinh trung binh mau x va d6 1éch chuén s, cua mau.
Pap s6: n = 82;; = 225,8537;s =13,2592.
3.3. Nguoi ta do ion Na™ trén mot s6 nguoi va ghi nhan lai dugc

két qua nhu sau: 129; 132; 140; 141; 138; 143; 133; 137; 140; 143;
138; 140;

Tinh trung binh mau x va d¢ 1éch chuan s_ cia mau.

Dip sé: n=12x = 137,8333;s_ = 4,4073;s = 19,4242

3.4. O mot cira hang ban xing dau, theo ddi nhu cu cta mat
hang xing trong mot s6 ngay, ta c6 két qua & bang sau

S6 ban ra (lit) S6 ngay S6 ban ra (lit) S6 ngay
20-30 3 70 — 80 25
30—-40 8 80—-90 17
40 - 50 30 90— 100 9
50 - 60 45 >100 4
60— 70 20

Tinh trung binh mau x va d¢ léch chuan s  cua mau.
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Pap sb: n=161;x = 62,5776;s_=17,9156

3.5. Khao sat vé thu nhap X (triéu dong/thang) ctia mot s6 ngudi,
ta c6 bang so li¢u sau:

Thunhdp | 0-4 | 4-8 | 8—-12 | 12-16 | 16—-20 | 20—24

S6 nguoi 8 12 20 30 16 10

Tinh trung binh mau x va do léch chuin s, clia mau.
Pap s6: n = 96;x = 12,667;s_ = 5,587

3.6. Can thir 100 tréi cay cua mot ndng truong, ta c6 két qua nhur

sau
Trong lugng (g) S6 trai Trong lugng (g) S6 trai
35-55 3 115-135 20
55-175 10 135 -155 6
75-95 25 155 -175 1
95115 35

Tinh trung binh miu x va do léch chun s, cua mau.
Pip s6: n=100;x =101,2;s_ = 22,9013

3.7. Do luong cholesterol (don vi mg%) cho mot s6 nguoi, ta duoc

X(mg%) |150-160|160-170|170-180|180-190|190-200|200-210

Sb ngudi 2 4 5 6 4 3

a) Tinh trung binh mau va do léch chuian mau.
b) Mot mu thir nhi Y ¢6 30 ngudi cho y =180 mg% . 5,=16 mg%.

Nhap hai mau lai, tinh trung binh va d¢ 1éch chuin cia mau
nhap.
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CHUONG IV
UOC LUQNG CAC THAM SO PAC TRUNG CUA
TONG THE

Céc ddc trung bang sb cua dai lugng ngiu nhién X dic trung cho
tong thé nhu: ki vong, phuong sai, ty 18 ... duoc sir dung rat nhiéu
trong phan tich kinh té-xa hoi va ca trong linh vuc khoa hoc ky
thuat. Nhung cac s6 dic trung nay thuong chua blet Vi vay van dé
dit ra 1a ta di wdc luong ching bang phuong phap mau.

Cho dai lwong ngdu nhién X c6 thé da biét hodc chua biét quy luat
phan phdi xac suat va goi 0 1a mot tham sé nao d6 cua dai luong
ngiu nhién X. Hay wéc lugng 0 bang phuong phap mau.

C6 2 phuong phép udc luong 0:

- Dung mdt con s6 nao d6 dé wdc luong tham sb O ta goi 13 ude
luong diem.

- Chi ra 0 roi vao khoang (g;, g) ta goi do la phuong phap udc
luong khoéang.

Ta s& xét ca 2 phuong phap, cac phuong phap nay Xuat phat tir co
s& hop 1y nao d6 dé tim udc lugng cua 6 chir khong phai 1a sy
chung minh chat ché.

4.1. CAC PHUONG PHAP TiM UOGC LUQNG PIEM

Cac ddc trung bang s6 cua dai lwong ngau nhién X dic trung
cho tong thé thong thuong chua biét, ta di wéc lugng ching bang
phuong phap mau. T mau ta tinh ra duoc mét s6 nao do dung s6
nay dé udc luong tham s can tim. Ta goi 14 udc luong diém.

I. Phwong phap ham wéc lwgng
1. Mo ta phwong phap

Goi 0 1a mot tham sd nao d6 cua dai luong ngau nhién X. Tu X
1ap mau ngau nhién kich thudc n :

WX:(Xl, Xz, ceey Xn). Ch(_)n G:f(Xl, Xz, cees Xn).

G 1a ham cua cac dai lugng ngau nhién X, Xo, ..., X, nén G l1a mot
dai lugng ngdu nhién. G goi 1a ham uéc lugng ctia 0 . Trong thuc té
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ta thuong chon ham udc lugng nhu sau:
- U6 hrgng diém cho trung binh dam déng

=

Nguoi ta thuong chon G=X =

n

> X

7

- Uéc lwong diém cho phwong sai dam dong

Nguoi ta thuong chon G=S’ :L{z X} —n(})z}
n-113

- Uéc lwong diém cho ty 1 dam dong chon ty 16 mau f
2. Céc tiéu chuén lwa chon ham wéc lwong

Ta théy c6 vo sb cach chon dang ham f lam ham udc luong cua 6.
Vi vay can c6 mot ti€u chuan dé danh gié chat lugng cua udce lugng.
Ttr d6 lya chon dugce ham wdce lugng tot hon theo nghia nao do. Sau
day 1a mot so ti€éu chuan
a) U6c lugng khong chéch

G 1a uwéc lwong khong chéch ciia 6 néu E(G)= 0

Y nghia: (G - 0) 1a sai sb ciia udc luong, ma theo tinh chit cua ky
vong ta co: E (G-0 )= E(G) - E(0)= 6—06 =0.
Nhu vay udce lwong khong chéch 1a ude luong cod S?li s6 trung bit}h
bang khﬁpg. Thc 1a gia tri cia G 1§h6ng bi léc}l \G rr}(f)t phia, néu
dung G dé udc luong 6 thi khong mac phai sai so hé thong.
Chuy: Gla udg lugng khong chéch cia 6 khong cé nghia 1a moi
gia tri cia G dcu t}‘ﬁng khit v&éi 6 ma chi cé nghia la: trung‘binh
cac gid tri cua G bang 0, mot gia tri cua G c6 the sai khac nhiéu so
voi 6.
Trong thuc té ngudi ta thudng chon nhu sau
* Uéc lwong diém cho trung binh dam déng

G=X = lZXi vi EX)=a
n —

Nén dung trung binh mﬁu X 1a wéc luong khong chéch cho trung
binh dam dong.
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*Uédc lwgng diém cho phwong sai dam dong
G=52= Ll[z X2 - n(})z} vi E(8%) =0
n—=1| iz

Nén dung phuong sai mau c6 hiéu chinh s” 1a uéc luong khong
chéch cho phuong sai ddm dong

* Uée lugng diém cho ty 18 dam déong vi E(f)=p nén dung ty 1&
mau f 1a wdc luong khong chéch cho ty 1¢ dam dong

Vi du I Can thir 100 trai cdy cia mot ndng trudng, ta co két qua
nhu sau

Trong lugong (g) Sb trai Trong luong (g) | SO trai
35-55 3 115-135 20
55-175 10 135155 6
75-95 25 155-175 1
95115 35

a) Tim udc lugng khong chéch cho trong lugng trung binh cta
1 trai cdy trong ndng trudng.

. b) Tim udc lugng khong chéch cho dai luong biéu thi do déng
deu cua céc trai cay trong nong truong.

¢) Néu xem céc trai c6 trong luong khong qua 95g 14 trai loai I1.
Tim ude lugng khong chéch cho ty 1€ trai loai II trong ndng truong.

BAI GIAI
_ k
x:lZniXIZM:ml,Z
n:- 100
2 1 a 2 —\? 1 2
st =— x’n—n(x|] |[=—(1080700-100(101,2
n_l[z ()j 55 (101,2)%)

s =5712727 = \/s72 ~ 23,9013

a) Theo dé bai day la bai toan uéc luong diém cho trung binh
dam dong. Ta biét trung binh mau 1a udc lugng khong chéch cho
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trung binh ddm dong. Theo bang tinh & trén thi: x =101,2 va ta du
doan udc lugng khong chéch cho trong lugng trung binh cua trai
cay trong nong truong la 101,2 g.

b) Pay 1a bai toan uéc luong diém cho phuong sai dam dong.
Ta biét phuong sai mau c6 hiéu chinh 13 u6c luong khong chéch
cho phuong sai dam dong. Theo trén ta tinh duoc: s* = 571,2727.
Vay dy doan do dong déu cua trai cdy trong ndng trudng vao
khoang 571,227.

¢) Pay 1a bai toan udc luong diém cho ty 1& dam dong. Ta biét
ty 18 mau 1a wdc luong khong chéch cho ty 18 dam dong. Theo dé
bai ta tinh duoc ty 16 mau f = (3 + 10 + 25)/100 = 0,38. Vay du
doan ty I¢ trai cay loai II trong nong truong vao khoang 38%.

b) Uéc lugng hiéu qua
G=f(Xy, Xy, ..., Xy), 1a udc luong khong chéch cua 0. Ap dung bat
dang thirc Chebyshev cho G ta co P(|G - 9| <g)>1- VargG) .

€

Nhu vay néu phuong sai Var(G) cang nho thi xac suat dé G nhan
gi4 tri cang gan 0 bao nhiéu ciing dugc, cang 16n. Do d6 phuong sai
ctia G 12 mot chi tiéu quan trong phan anh chat lugng ctia ham ude
luong G=f(X, Xz, ..., Xu).

Dinh nghia

G={(Xi, Xy, ..., Xn) 1a udc lugng khong chéch cua 6 va phuong
sal Var(G) bang cén dudi cac phuong sai cia cac ham udc luong
duoc xay dung tr mau ngau nhién Wx=(X;, X, ..., X;) thi G duogc
goi la udc lugng hiéu qua cua 0.
¢) Udc luong viing

Pinh nghia Cho mau ngau nhién Wx=(X;, Xa, ..., Xy).

Ham udc lugng G=f(X;, Xo, ..., X,) cua 0 duogc goi la udc lugng
viing néu voi moi €>0 bé tuy y cho truéc ta déu co
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lim P[|f(X,,X,,..X,)—6|<e]=1.

Pinh ly G=f(X;, X, ..., Xy) 1a udc lugng khong chéch cua 0 va
lim Var(G) =0 thi G 1a udc lugng viing cua 6.

I1. Phwong phap wéc lwgng hop ly cuc dai

Gia sur ta can udc luong tham sé dic trung € cua dai lugng
ngdu nhién X. (X,,X,,..,X,) la mdu nglu nhién kich thuéc n
duoc 1ap thanh tr X.
Ham mat d6 cia X c6 dang f(x,@)

Talap hamsé L(0) = f(x,,0).f(x,,0)...f (x,.0)
(NéuXroiracthi L(6)=P(x,0).P(x,,0)..P(x,,0))
Ham L(@) duoc goi 1a ham hop li ctia 6.

Trong biéu thirc cua L(6) ¢6 x,, X,, ..., X, va & nhung ta xem

X, Xy, ..., X, (gia tri cu thé bat ky ciia mau) c6 dinh va @ la bién

1
s6 thudc khoang (a,b) nao do.

G= G(xl,xz,...,xn) dugce goi 1a wde luong hop 1y cuc dai cua €
néu L(G) > L(H) vdimoi 6 € (a,b)

Ham G = G(XI,XZ,...,XH) dugc goi 1a ham udce luong hop 1y cuc
dai.

Viham L va ham In L dat cuyc dai tai cing mot gia tri cia € nén ta
c6 thé tim gid tri cia @ dé In L dat cuc dai theo cac budc sau:
Bude 1: Tim dao ham bac nhét ctua In L theo 6.

OlnL

Budc 2: Lap phuong trinh: =0 Phuong trinh nay goi la

phuong trinh hop 1y. Gia st n6 c6 nghiém 1a 6, = ¢(x,,x,.,...,x, ).
o*InL

Budc 3: Tim dao ham bac hai Py
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Néu tai diém 6, = ¢(x,,x,,...,x, ), dao ham bac hai 4m thi tai diém
nay ham InL dat cuc dai. Do do, 6, = (p(xl,xz,...,xn) la udc
lwong hop 1y ti da cua 6.

Vidu 2 Giasu X ~ N ( 1,0’ ) , trong d6 o di biét, hdy tim udc
luong hop 1y cuc dai cua u.

BAI GIAI

-1 Y
Ta lap ham L(e)zname 207 :ﬁezgzm, 4)
O T

Véi 0= u (,ueR)thi

1 | 2
. InL(@)=InL =nl — . —
nL(0)=InL(w)=nn—— L3 (5 )
dinL(p) 1 ~
d,u - 2;(xi ,u)
o Giai phuong trinh dlL(,u) =0 ta dugc:
du
-1
G(xl,xz,...,xn)zx:—in
n g
2
o Hon nita LLZ('U):—%<O
du o

Nhu vy X 1a ham uéc lugng hop 1y cuc dai cua u.
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4.2. UOC LUQONG KHOANG

Goi 0 1a mot tham s nao d6 cua dai lugng ngiu nhién X can
udc luong. 0 roi vao khoang (g;, ) ta goi do 1a phuong phap wdc
luong khoang.

I. M6 ta phwong phap wée lwgng khoang.

Goi 0 1a mdt tham sO nao do cua dai lugng ngau nhién X can udc
luong

Tir X 1ap mau ngau nhién Wx=(Xy, Xa, ..., Xu).

Chon théng ké G= (X, Xy, ..., X;) chira tham s6 0 sao cho: mac du
chura biét gia tri cia @ nhung qui luat phan phdi x4c suat ctia G van
hoan toan xac dinh. Do d6 véi xac suat o, kha bé ta tim dugc phan

vi g, cua thong ké G, tirc 1a g,, thoaman: P(G< g, )= o,
V6i xac sudt o, ma o,+o, =0 kha bé (trong thuc té ta
ldy 0. <0,05) tatim phanvi g, tic P(G< g, , )=1-a,.
Suyra P(g, <G<g,,)=P(G<g_, )-P(G<g,)=1-0,-a,=1-a
Th g, <G<g , gidiradugc6: P(G <6<G,))=1-a

+) Khoang (G,,G,) duoc goi 1a khoang udc lugng cua 6.

+) 1-a do tin cay cua udc lugng.

Phwong phap wéc lwgng khoang c6 uu diém 13 khong nhimg chi
ra dugc khoang (G,,G,) dé udc lugng O ma con cho biét do tin
cdy cta udc lugng. Tuy nhién né ciing chira dung kha ning mic
phai sai 1am, xac suat mac phai sai lam laa.

Chu y: - Khoang tin cay cang 16n thi dg tin cdy cang cao. V&i d0 tin
cay bang 1 thi khoang tin cdy l6n nhat va bang (—o,+0). Khi dé
udc luong khong c¢d y nghia, nén chi xét véi dd tin cay nho hon 1.
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Trong thyc hanh thuong lay do tin cdy 1a mot trong cac xac suat
90%, 95%, 99%.

- Trong tat ca cac khoang tin cay (G,,G,) tng véi do tin cdy 1—a
cho trudc thi khoang tin cdy c6 dang déi ximg (-G,G) c6 d dai
ngan nhat.

I1. Uéc lwgng trung binh ciia tong thé 1a m

(hay wéc lwgng ky vong E(X))

Gia st téng thé c6 m =E(X) chua biét. Dya vao miu ngiu
nhién (X;, X5,...,X,), cu thé 1a dua vao X hay tim 2 s6 G;, G, sao
cho P(Gj <m<Gy)=1-a kha 16n cho trudc, xdy ra cac truong
hop sau:

1. Truong hop 1: X ~ N(m; 62) voi o° da biét.
Dua vao dinh li giéi han trung tim X = I(X] + X, ++X,)

n

2
tuan theo quy ludt phan phdi xap xi chuan N(m, G—J .
n
(X-m)sa
. ©
Theo quy tac k- tacd

Khi do ~N(0,1)

P(‘i—m‘<8)=l—a<:>P =l-a.

‘i—m‘\/ﬂ evn
.

(¢

< £
bat ¢, =

n
thi 20(t )=1-a.

2 i 2 (1,)

Véi 1-a cho trude tir bang tich phan Laplace (bang 1 hoac

bang 3) ta tim duoc ¢, vadat ¢ :ta% .
n

€ goi la do chinh x4c hodc sai sb cua ude luong.Vay

X—e<m<X+eg.Taco: P(X—a<m<X+3):1—a
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Qui tic thwe hanh: T miu cdn cuthé (x;, x2,....x,) tinh x

Khi d6 khoang udc luong ctia m la: (X —e<m<X+ 8)

L e=ty—
VOl =loa—7;
Jn
Tudotincdy 1 -a  cho trudc tra bang phan vi chuan ( tra bang

1 hoac bang 3) ta co t .

Vidu 1 Can thir trong luong 15 con ga mot trai chan nudi khi xuét
chuong, ta dugc céc két qua sau (don vi do 1a kg)

3,25 2,5 4 3,75 3,8 3,9 4,02 3,8

3,2 3,82 3.4 3,6 3,75 4 3,5

Gia st trong luong cac con ga tudn theo luat phan phdi chuan voi
phuong sai 0,01. Hay udc lugng trong lugng trung binh cia mot
con ga véi do tin cay 99%.
BAI GIAI

Day 1a bai toan udc lugng khoang cho trung binh dam dong.

Goi X la trong Iuwgng cua mot con ga trong mot trai chan nuoi

m la trong lugng trung binh cia mot con ga. Ta ude luong m:

Trudng hop nay kich thudc mau n = 15 va da biét 6° = 0,01

Vay khoang udc lugng cua m la:

(X—8<1’n<X+8) voi &=t —

Jn
Tir d6 tin cdy 1 - .= 99% thi tra bang phan vi chuan (bang 3) c6
tg =2,5758.

k
. -1
Tir bang s liéu ta tinh duge: x =— Y njxj =3,6193 (kg) .
n.
1=1
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=2,5758.——= 01 =0,0665

=ta =2

Vay voi do tin cdy 99% khoang udc luong cua m la:
(3,6193-0,0665 < m < 3,6193+0,0665) hay (3,5528kg; 3,6858kg)

Tt d6 ta co:

2. Truong hop 2: C& miu n > 30 va X ~ N(m;62) vi o2 chua bidt.

B 2
Vi X~N(m,c—}
n

Lap luan tuong tu nhu truong hop 1 nhung thay o° = s°.

Qui tic thwe hanh: Tir miu ¢& n cy thé: (x,, x2,...,x, ) tinh X Vas.
Khi d6 khoang udc lugng cua m la

- - S
X—8<m<X+8) voi €=t ——=
( A
Tir d6 tin cdy 1 - o cho trudc tra bang phan vi chuan (tra bang 3)
co ty
Vidu 2 O mot cira hang ban xang dau, theo ddi nhu cau cta mat
hang xang trong mot s6 ngay, ta co6 két qua ¢ bang sau

S6 ban ra (lit) S6 ngay S6 ban ra (lit) S6 ngay
20-30 3 70 - 80 25
30-40 8 80—-90 17
40 -50 30 90—-100
50 -60 45 >100 4
60— 70 20

a) Hay udc lugng lugng xdng trung binh bén ra trong mot ngay véi
do tin cdy 99%. Gia su luong xdng ban ra trong ngay tuan theo phan
phdi chuan.

b) Gia st gid mot lit xang 1a 20.000 dong. Cira hang nay phai du
tri mot mon tién trung binh bang bao nhiéu dé cung cap xiang cho
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khach hang trong mot thang.
BAI GIAI
1 & 10075

Tur bang s6 liéu ta tinh duoc: x= —anx,
n o

? 1 k —\2 1
s =n_1(in2ni—n(x) j=@(681825—161(62,5776)2)

s7=320,9705 = s=~17,9156

a) Pay 1a bai toan udc lugng khoang cho trung binh dam dong.

Goi X 1a lvgng xang ban ra trong ngay
m la lvong xang trung binh ban ra trong ngay, ta tim udc lugng
cia m
Trudng hop nay kich thuéec miu n = 161 va chwa biét 6>
Vay khoang udc lugng cua m la:

= = . s
(X -e<m<X +g) VOle=t,—=

Jn
Vi d6 tin cdy 1 - oo = 99% thi tra bang phéan vi chudn (bang 3) ¢
to=2,5758. T s6 liéu da tinh toan & bang trén ta co X = 62,5776
(lit) va s =17,9156.

Tirdo e=t, % - 2,5758% - 3,6362
n

Vay voi do tin cdy 99% khoang udce lugng cua m la:
(62,5776 - 3,6362<m < 62,5776 + 3,6362)
hay (58,9414 lit; 66,2138 lit )
b) Gia st gia mot lit xang la 20.0’00’d6ng va cua hang nhap xang
hang ngay thi phai chuan bi mdt s6 von trung binh cho mdt thang 1a
tur:

(30 x 58,9414 x 20.000 )ddng dén (30x 66,2138 x 20.000) dong
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3. Trwong hgp 3: C¥ maun <30 va X ~ N(m; 62) voi 6° chua
biét.

L .= o2
Khi n <30, 6”chua biét vi X ~N| m,— |. Thay o = s, khi d6
n

(X-m)sa
T=— ~T-I.
S

Taco: P(‘i—m‘«e):l—a@P ‘i—m‘\/ﬁ<8\/ﬁ =1-
] s

Tra bang phan phéi Student bac ( n-1) 1a bang 4 tim dugc 7" sao
cho P(| T< t}")=1-a. Khi dé:

P[m«cgl)]—l—a

@p(i_tgl—bi<m<§+tgl—1>ij=1_a

Jn Jn
Ta c6 khoang uéc lugng ctia m la
X _(n-1)_s X 4 tn-1)_s
X—t(n —<m< X+t —
* o * o
(n-1) _s

bat e =ty —_ thi X—e<m<X+¢

Jn
Qui tic thire hanh
Tir mau ¢& n cu thé: (x;, x5, ...,x,) tinh X V.
Khoang udc lugng ctia m la: (; ~g<m<x + €)
wi o oe=tgV
Jn
Tu do tin cay 1 - a tra bang phan vi Student véi (n - 1) bac tu do.

. . -1
(bang 4) tacod tg .
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Vi du 4 Do dudng kinh cua 20 truc mdy do mdt may tién tu dong

san xuat ra, ta dugc két qua sau:

250 | 249 | 251 | 253 | 248 | 250 | 250 | 252 | 257

245

248 | 247 | 249 | 250 | 280 | 250 | 247 | 253 | 256

249

Gia s duong kinh cia cac truc may 1a dai luong ngiu nhién co
phan phdi chuan. Hay udc lugng duong kinh trung binh cia cac truc

may do may ti€n ra voi do tin cdy 95%.
BAI GIAI
Goi X 1a duong kinh ctia cac truc may.
m la duong kinh trung binh cua céc tryc may.
Ta tim khoang udc lugng ctia m.
Trudng hop nay kich thuéc maiu n = 20 va chua biét o2,
Vay khoang udc lugng cua m la:

(;—8<m<;+8) voi NG

*

Vi do tin cay 1 - a = 95% cho trudc tra bang phan vi student voi

-1
(n - 1) bic tw do (bang 4): o =2,093

k k
Tur bang s6 liéu, tacd n=20; Y nx,=5034; > nx’ =1268062

i=1 i=1
-1
Ta tinh duoc: X =— Z n;x; =251,7 (mm) va
1=1

» I 2 (TV?
=— x5 — =52.85; s=7,2
s n;nlxl (x) 52.85; s=7,27

L (n—1) s 7,27
Tuwdotaco: e=t —=2,093—+~-=3,4.
“ h J20

Vay voi do tin cdy 95% khoang udc luong ciia m 1a:
(251,7-3,4 <m <251,7+3,4) hay (248,3mm ; 255,Imm )
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1L Uéc lugng ty 18 tong thé P

Gia sir tong thé 6 2 loai phan tu, ty 16 nhimg phan tir ¢6 tinh chat
A 14 p (p chua biét). Dya vao mau ngau nhién (X, X>,...,.X,), cu thé
la dya vao ty 1¢ mauf, hdy tim 2 s6 p;, p» sao cho
P(p, < p< p,) =1-a kha 16n cho trude.
Khi n khé 16n (n > 30). Ta c6:

P(|F— |<8): |F p| SL e
P JF(1- F JF(-F)
evn

Pit t=—————, theo quy tic k-0 :

JE1-F)

P(%&<t}=2®(t)=l—a

Véido tincdy 1 - o cho trudc, tra bang 3 ta tim dugc t .

JE(1-F)
"

Vay khoang udc lugng cuapla f—e<p<f+e.

Tordotacd e=tgy

Qui tic thue hanh: Tir miu cy thé tinh f 14 ty 1¢ phan tir c6 tinh
chat A trong mau cd n. Ta c6 khoang udc lugng cta p la:

f(1-f)
n

(f-e<p<f+e)vsi ¢€=1gy

Ung voi do tin cdy 1 - a. tra bang phan vi chuan (tra bang 3) timt,

Vidu 5 Mot nha may san Xuét hang loat, nguoi ta kiém tra mot sd
mau. K&t qua cho ¢ bang sau

Kich thuge S6 san pham loai | Kich thude S6 san pham
mau A mau loai A
60 14 80 18
50 03 80 20
50 05 40 17
60 09 300 32
80 10
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Tim uéc luong cho ty 18 san pham loai A vé6i d6 tin cay 95%.
BAI GIAI
bay la bai toan udc lugng khoang cho ty 1¢ dam dong.
Goi ty 1& san pham loai A 1a p. Ta wdc luong p véi do tin cdy 95%.
Ta c6 khoang udc luong cuapla: (f-e<p<f+g)
f(1-1)

n

vol €= ta

Tir bang sb liéu da cho, ta c6 ty 18 san pham loai A ctia mau la:
128
800
Ung v6i d6 tin cdy 1 - o= 95% thi tra bang phan vi chuan (bang 3)
co ty=1,96.

f =0,16

0,16(1-0,16)
800
Khoang udc lugng cua p la:
(0,16 - 0,0254 <p < 0,16 + 0,0254) hay (0,1346 <p <0,1854)

IV. Cac bai toan kéo theo
1. Tim dj tin cdy 1 — a.

Vay €= 1,96\/ = 0,0254

Gia sir ¢6 mau cu thé kich thudc miu 14 n va yéu cau dam bao do
chinh xéc £ thi d6 tin cay dat duoc 1a bao nhiéu %?

* Trong bai toan udc luong trung binh  m= E(X).

a) Truong hop o° da biét:

eln

o

e

Tra bang 1 ta co q)(ta)=c1)(—}. Turdo suyra 1-o =20ty ).

. o
Tacod g:taT suyra f, =
n

n
c
(Hodc tra nguogc tir bang 3)

b) Truong hop n =30, o2 chua biét:
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: s evn
Taco ¢=t,—= Suyrat, =

Jn s
gvn

Tra bang 1 ta c6 q)(ta)zq)[—}. Tir d6 suy ra 1—o =2®(ty ).

S

¢) Truong hop n <30, 62 chua biét:
Tacod e = t&n_l) S suy ra tgl_l) — ﬁ
Jn s

Tra bang 4 véi (n-1) bac tu do ta tim dugc 1-a .

Vidu 6 Diérp trung binh mén Xac suét thong ké cua 100 sinh vién
truong Cao diang cong nghé thong tin 1a 5,13 véi phuong sai mau
hiéu chinh 1a 1,21.

a) Ubec lugng diém trung binh moén Xac suit thong ké cua cac
sinh vién véi d6 tin cay 95%.

b) Véi d6 chinh xac 0,25 diém thi dam bao do tin cay la bao
nhiéu?
BAI GIAI

a) Goi m 14 diém trung binh mén Xac suét thong ké cua sinh vién
truong Cao dang cong nghé thong tin.

n=100>30, o chua biét, X =5,13;s=+/s? =11
1-a=95%. Trabang 3 ta c6 7,=1,96
Khoang udc luong cia m la

- S - S
X ‘[OL\/H<m<x+'[OL\/H
& 5,13-1 96.L<m<5 13+1 96.L
NI T
< 4,9144 <m <5,3456
Vay diém trung binh mon Xac suét thdng ké cua sinh vién truong
Cao dang cong nghé thong tin nam trong khoang:
(4,9144 diém; 5,3456 diém) v6i do tin cdy 95%.
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exn

N

_ 0,25100
1

3

b) Do n > 30, o2 chua biét nén t, =

Theo dé bai £ =0,25 nén t, =227

Tu d6 suy ra

1—0 =20 (ty ) =2D(2,27)=2.0,4884 = 0,9768 = 97,68%.
Vay v6i mau trén voi d6 chinh xac 0,25 thi do tin cay dat duoc la
97,68%.

* Truong hop ude luong ty 18 tong thé.

Ta co: £=ta—“f(l_f)nén
Jn
8\/H (a):q)( 8\/H

tazﬁ:ﬂb t m}:ﬂ—azﬂb(ta)

Vidu 7 Trong 500 sinh vién thi mon Xéc suét thong ké thi thiy co
150 sinh vién dat trén 7 diém. V&i d6 chinh xac 3%, véi mau trén
thi dam bdo d6 tin cay la bao nhiéu?
BAI GIAI
Day la bai toan xac dinh d96 tin cay trong bai toan udc lugng ty I¢, o
day:
n=500; f=03;=3%=0,03

(= evn _ 0,034/500 _

JEA-)  {/0,3(1-0,3)
=>l-a= 2<I)(ta) =0,8558 =85,58%

Vay voi do chinh xac 3% thi ddm bao d6 tin cay la 85,58%.
2. Xdc dinh kich thwéc miu

1,46 = @ (o) = ©(1,46) = 0,4279

Chét lugng cua udc lugng duge phan anh qua do tin cdy (1-a) va do
chinh xac (sai sé) g, kich thudc mau cang 16n thi dg tin cay 16n va
d6 chinh xac cao. Nhung ta muén do tin cdy va do chinh xac dat
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duoc & mot mirc ndo d6 cho trude thi can kich thude mau tdi thiéu
1a bao nhiéu?
* Xac dinh kich thudc mau (téi thiéu) trong truong hop udc luong
trung binh cua tong thé.

2

(¢ (¢
nZta—SHZtczx—z
€

et o =
n

2

A A < R ~ 12 o
Vay n toi thidu sé 1a n = [ti —Z}LI

&£

2

2
(trong do6 {ti %} 12 phan nguyén cua ¢ % ).

Trong truong hop o” chua biét thi ta c¢6 thé 1dy mau da cho (néu
chua c6 mau thi ta co thé léy mau 1an dau kich thudc n; > 30 dé tinh
s%, 10i thay o”=s” ). Nén khi d6 kich thudc ciia mau (tbi thiéu) s& la:

2
N

n= ti—z +1
&

* Xac dinh kich thudc miu (t6i thiéu) trong trudng hop udc lugng

ty 1& ctia tong thé.

Ta cd

>ty —"pflfr:p): Jn >ty —"p(:p) n>2 24P

2

p chua biét, can cr vao mau da cho (néu chua c6 mau thi co6 thé lay
mau ban dau dé tinh f).

Ta thay p(1-p)=f (1-f), nén n >t *——== sa-7)
g’

Vay n tdi thiéu s& 1a n_[ 2 /( f)}
8

Va néu n > n; thi ta phai diéu tra thém n, = n - n; dé kich thudc
mau n= n;+n, d¢ dam bao do tin cdy va do chinh xac cho trudc (néu
n < n; thi ta thuong khong phai dicu tra thém).
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Vidu 8 Bem~ can thir 100 trai xoai Vl‘fa thu hoach (}r khu vuon, ta cé
trung binh mau 400g, phuong sai mau 100 va thay co 65 trai dat
tiéu chuan.

a) U6c lugng trong luong trung binh cua mdt trai xoadi ¢ khu
vuon nay véi do tin cay 96%?

b) V&i mau da cho véi do tin cly 96%, d6 chinh xac 2g thi phdi
diu tra tbi thiéu bao nhiéu trai xoai?

¢) Véi mau da cho véi do tin cay 98%, do chinh xéac 4% thi phai
diéu tra thém it nhat bao nhiéu trai xoai nita?

BAI GIAI
a) Goi m 1a trong lugng trung binh ctia mat trai xoai ¢ khu vuon
nay.

n =100 > 30, 6° chua biét i=4oo,s=\/s7=1o

-0 =96% = t,=2,0537 (tra bang 1)
Khoang udc lugng cia m 1a

- s - S
X—tlg——=<m<X+ty—F—
Jn Jn
10 < m<400+2,0537.l
V100

V100
< 397,9463 < m < 402,0537
Viy trong luong trung binh ctia mdi trai xoai ciia vudn nam trong
khoang: (397,9463; 402,0537g) vai do tin cdy 96%.
b) Pay 1a bai todn xac dinh kich thuéc mau téi thiéu trong truong
hop udc lugng trung binh tong thé.

< 400-2,0537.

2
n= {tj S—Z}H - {2,05372 12@}“ = [105,4421]+1=106
&

¢) Pay 1a bai toan xac dinh kich thuéc mau tbi thiéu trong trudng
hop udc lugng ty 18 tong thé.
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{tﬁ f(lzf)}rl

&
O day f 05 _ 0,65 & = 2% =0,02:
==Y > = 0=, )
¥ =00
1-a=98%=0,98=¢, =2,3263
[ . f( f)}l{m%y0,65.(1—0,65)}+1
8

(0,04)
= [769,4721] +1=770
Ta da diéu tra 100 san pham, nén phai diéu tra thém
n,=n - n; =770-100=670 (san pham nita)

Vidu 9 10 trai cdy cia mdt chi hang dugc dong thanh ting sot,
moi sot 100 trai. Khi kiém tra 50 sot thay c6 450 trai khong dat tiéu
chuan.

a) U6c luong ty 1¢ trai khong dat tiéu chuan cua 16 hang vai do
tin cay 95%.

b) Mudn uéc luong ty 1¢ trai khong dat tiéu chudn v6i do chinh
xac 0,5% thi d¢ tin cay dat dugc 1a bao nhiéu?

¢) Mudn wdc lugng ty 18 trai khong dat ti€u chuan véi d6 tin cay
99% va dd chinh xac 1% thi can kiém tra bao nhiéu sot?

d) Mubn uéc luong ty 1€ trai khong dat ti€u chuin voi do tin cay
99,73% thi d0 chinh xac dat dugc 1a bao nhiéu?
BAI GIAI
a) Goi p la ty 1¢ trai khong dat tiéu chuan, ta can uéc lugng p
Ung véi do tin cdy 1 - a=95% trabang 3 c6 ¢, = 1,96
Ty 1& trai khong dat tiéu chuin cia mau la

450 430 .09
5000

D0 chinh xac

=t, /—f =/ _ 1,96.\/—0’09'(1_0’09) =0,008
n 5000

Khoang udc lugng cuapla (f-e<p<f+eg)
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(0,09 - 0,008 < p < 0,09 +0,008) hay (8,2% ; 9,8%)

b) Ta can xac dinh d6 tin cdy (1 - o) vdi do chinh xac € = 0,5% khi
udc luong p.

Muoén vy, ta can x4c dinh ty , trdosuyral - a.

f(1-f)
n

Tu cong thirc € =t ta suy ra

U =& |—— =0,005. 000 5354
7 £a- 1) 0,09(1—0,09)

Tra bang 3 (tra ngugc) ta dugce: 1 - a=0,78 hay 78%.

c) Ta can xéac dinh kich thuéc mau n sao cho théa man do chinh xac
l1a 1% va do tin cdy 99% khi uéc lugng p. Ta co:

=] ) LD 2say 2000 | sas
p (0,01)
Vi mdi sot ¢6 100 trai nén ta can kiém tra 55 sot.

d) Ta cn xac dinh dd chinh xac véi do tin cay 99,73% (ting voi
to =3) va kich thudc mau n = 5000. Ta co:

.y \/f(l—f) :3.\/0,09.(1—0,09) 0,012
n 5000

Tuc @6 chinh xac dat duoc 1,2%.

V. Ué6c lwong phwong sai ¢ khi X tuén theo phan phdi chuin
1. Trwong hgp 1 Ubc lugng phuong sai D(X) = c” véi E(X) =m
da biet.

Ta lap bang tinh toan dé tinh Zn; (xi - m)2

Ung voi d6 tin cdy 1 - a tra (bang 5) xil , Xffaz 1a cac phan vi x* véi
n béc ty do.Khoang udc luong cia o 1a:

Sr-my  Y(x-m)

i=1 - <O'2 < =l -
Zl—aZ Zal
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Vi du 1 0~ Muc hao phi nhién liéu cho 1 don yi san phém la dai
luong ngau nhién X phén phoi theo quy luat chuan. Quan sat 28 san
pham ta thu dugc két qua sau

Luong nguyén li¢u hao phi (g) 19 19,5 20,0 20,5

S6 san pham 5 6 14 3

V61 do tin cdy 90%, hdy udc luong phuong sai cua X khi
E(X) =20g (cho a,; = a, = 0,05)?

BAI GIAI

Ta u6c lugng phuong sai D(X) = o7 trong truong hop da biét E(X).
D¢ tinh 3(x; - m)* ta 1ap bang tinh toan tim dugc:

Tni(x; - 20)2 =7.25

Ung vé6i @6 tin cay 1 - a=90% ma a,; = o= 0,05

Tra (bang 5) phan vi 2 v6i bac ty do n = 28 ta dugc:

Xil = X(z),os = 16,9;%12&2 = Xé,os =413

Vay véi do tin cay 90%, khoang ude lugng cua o’ la:

7,25 2 7,25
{41,3 so s 16,9}

hay (0,1755 < 6% < 0,429)

2. Truong hop 2 Udc luong phuong sai D(X) = o trong trudng
hop chua biét ky vong E(X)=m.

Trudng hop nay khoang udc lugng ciia o° sé la:

{(n ~1)s? <o’ < (n—1)s’
XIZ—OLZ Xil

Trong d6 ¥ , %, 1a céc phan vi x* véin - 1 bac tw do.

Vidu 11 Theo doi s6 luong gao ban duoc trong 1 ngdy & cira hang,
ta c6 két qua ghi ¢ bang sau
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S6 hang ban duoc (kg/ngay) S6 ngay
1900 — 1950 2
1950 — 2000 10
2000 — 2050 8
2050 — 2100 5

Hay wdc lugng phuong sai ciia lwong hang ban duoc mdi ngay voi
do tin cay 95% (cho a; = a,=0,05)?
BAI GIAI
Day 1a bai toan udc lugng phuong sai chua biét E(X).
Trudng hop nay khoang uéc luong ciia o” sé la:
2 2
(n 2l)s <o’ < (n 2l)s }
Xi-a2 Lot

Trong d6 ., » %1, 1a cac phan vi v? voin - 1 =24 bac ty do.
Tra bang 5, ta dugc: Xil = Xg,os =13,8; Xiaz = X3,95 =36,4

Pé tinh s” ta lap bang tinh sau day

X Xi+1 n; Xio Xiolli NiXioXio
1900 1950 2 1925 3850 7411250
1950 2000 10 1975 19750 39006250
2000 2050 8 2025 16200 32805000
2050 2100 5 2075 10375 21528125
Tong n=25 50175 100750625

Tir két qua tinh toan & bang trén ta co: s* = 2058,338
Vay khoang uéc luong cia o” 1a: (1413,6994 < 6* <3728,8732).
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BAI TAP CHUONG 1V
4.1. Pem can mot sb trai cay vura thu hoach, ta dugc két qua sau
X (g) 200-210 | 210-220 | 220-230 | 230-240 | 240-250
S6 trai 12 17 20 18 15

a) Tim khoang ude lugng cho trong lugng trung binh cua trai cay
voi d6 tin cdy 0,99. Gia su trong lugng cua trai cay tuan theo phan
phoi chuan.

b) Néu mubn sai s6 udc luong cho trong luong trung binh cta trai

cay khong qué & =2 g ¢ do tin cdy 99% thi phai quan sat it nhat
bao nhiéu trai

¢) Trai cay co trong lugng 16n hon 230g dugc xép vao loai A.
Neéu muodn sai s6 u6c lugng cho ty 1& p cia trai cay loai A khong
qua 0,04 ¢ do tin cay 0.99 thi phai ty quan sat it nhat may truong
hop ?

Dip sb:
a) Tir s6 liéu ciia mau, ta c6: n = 82;; = 225,854;s, =13,259.
Khoang udc luong cho trung binh téng thé khi chua biét phuong
sai tong the 1 (222,0822;229,626).
b) Can phai quan sat it nhat 292 trai.
¢) Phai quan sat it nhat 1001 truong hop.
4.2. Nguoi ta do ion Na* trén mot s6 nguoi va ghi nhan lai duoc
két qua nhu sau
129; 132; 140; 141; 138; 143; 133; 137; 140; 143; 138; 140
a) Tinh trung binh mau x va phuong sai mau hiéu chinh S
b) Uéc lucmg trung binh ctia téng thé & do tin cay 0,95.

¢) Néu mudn sai sd udc luong trung binh khong qua ¢ =1 voi
do tin cdy 0.95 thi phai quan sat mau gom it nhat may nguoi ?
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Pap s6: a) Tur cac s6 lidu nhan duoc clia mau, ta co:

n=12 ;x =137,83 ; s> =19,42,va S, =4,41.
b) Khoang udc lugng cho trung binh 1a (135,01;140,63).
¢) Vay phai quan st it nhat 75 nguoi.

4.3. Mot cong ty tién hanh khao sat nhu cau tiéu dung vé 1 loai
san pham do cong ty san xuat. Khao sat trén 500 hd gia dinh ¢ 1
thanh pho ta dugc bang so li¢u:

S6 lugng 0-2 |23 |34 |45 |56 |67 |78
(kg/thang)
S6 ho 150 |33 [52 [127 |73 |35 |30

a) Hay uéc lugng s6 san pham cua cong ty dugc tiéu thu tai thanh
phé trong 1 thang, véi do tin cay 94%. Cho biét tong sd ho gia dinh
trong toan thanh ph 1a 500.000 ho.

b) Hay udc lugng murc tiéu thy trung binh trén mdi hd & cac ho
¢4 nhu ciu st dung, voi do tin cdy 95%.

¢) Nhitng hg c6 muec ti€u thu > 5 kg/thang goi la nhitng hd ¢6 nhu
cau st dung cao. Néu mudn wéc luong ty 16 nhitng ho ¢6 nhu cau st
dung cao véi do chinh xac 4% va do tin cady 98% thi phai diéu tra
thém bao nhiéu ho ntra.

4.4. Mubn khao sat ty 18 hoc sinh kha gioi trong mot téng thé, ta
lay mau 300 hoc sinh thi thdy c6 50 hoc sinh khong kha gioi.

a) Hay udc lugng khoang cho ty 1€ hoc sinh kha gidi véi do tin
cdy 90% va hiy néu y nghia thyc tién cua s6 liéu tim duoc.

b) Néu dung mau nay dé udc lugng ty 1¢ hoc sinh kha gioi co sai
s6 khong qua 5% thi do tin cdy 1a bao nhiéu ?

4.5. Muc hao phi nhién liéu cho 1 don vi san phém la dai lugng
ngdu nhién X phan phoi theo quy luat chudn. Quan sat 28 san pham
ta thu dugc két qua sau:

Luong nguyén li€u hao phi (gr) 19 19,5 20,0 | 20,5

S6 san pham 5 6 14 3

Vé6i d6 tin cay 90%, hay udc lugng phuong sai cua X
(cho a; = a, =0,05)? Pap s6: (0,143 < 6% <0,354)
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CHUONG V

KIEM PINH GIA THIET THONG Kk
5.1. CAC KHAI NIEM
I. bat bai toan

Gia thiét thong ké 1a nhiing gia thiét noi vé cac tham so, dang quy
luat phan phoi, hodc tinh dgc 1ap cua céac dai lugng ngau nhién.

Pam dong c6 dic trung O chua biét. Ta can kiém dinh gia thiét
Hy: 0 = 0,. Hiy dua ra mot quy tic cin cir vio mau diéu tra

(X1, ..., X,) ma chap nhan hay bac bo gia thiét trén.

Trong thong ké toan, viéc bac boé mot gia thiét dwa vao xac suat xay
ra bién cb c6 lién dén gia thiét d6. Mot gia thiét chi co thé xay ra
v6i x4c suat rat nho thi trén thuc t& gia thiét d6 hau nhu khong
dung, nén ta bac bo gia thiét do.

Duya vao céc 1i luan trén, khi dat gia thiét théng ké ta luu y mot sb
van dé sau:

- Gia thiét dat ra voi y dd bac bo né, nghia 14 gia thiét dat ra nguoc
lai v6i diéu ta muén ching minh, muén thuyét phuc. Vi vay khi bac
b6 dugc gia thiét c6 nghia 1a ta di ching minh diéu nguoc lai.

- Gia thiét dat ra sao cho khi chap nhan hodc bac bé né sé co tac
dung tra 161 dugc céu hoi ma bai toan thuc té dit ra.

- Gia thiét dat ra néu n6 dung thi ta s€ xac dinh dugc quy luat phan
ph01 xac suat cua dai luong ngiu nhién duoc chon 1am tiéu chuin
kiém dinh.

Khi dit gia thiét ta thuong so sanh cai chua biét voi cai da biét. “Cai
da biét” ma ta noi & day thuong 1a nhiing thong tin qua khu, cai
dinh mirc kinh té, k¥ thuat.

Gia thiét dat ra nhu vay goi 1a gia thiét can kiém dinh. Gia thiét can
kiém dinh con duogc goi la gia thiét khong, ky hiéu 1a Ho (hodc H).
Mot ménh dé ddi 1ap véi Ho dugc goi 1a gia thiét d6i va duogc ky
hi¢u 1a H, (hoac H).

Chang han: Hy: 0=0,; H;:0%0,
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(6 1a mot tham s6 nao d6 cua dai lwong ngiu nhién ta dang nghién
ctu; 6, 1a gia tri da biet).

Néu kiém dinh gia thiét véi gia thiét d6i co dang nay duogc goi la
kiém dinh gia thiét hai phia (vi mién bac bé nam vé hai phia cua
mién chap nhan).

Gia thiét doi dang 0 # 0 thuong duoc 4p dung khi ta chua biét rd
trong thuc té © > 6, hay 6<9,.

- Néu kiém dinh gia thiét véi gia thiét ddi co dang: H;: 0 > 0, hoac
Hi: 0<0; thi dugc goi 1a kiém dinh gia thiét mot phia (vi mién
bac bé nam vé mot phia ciia mién chap nhan).

Néu gia thiét doi c6 dang H;: 0 > 0 ; thi dugc goi 1a kiém dinh gia
thiét vé& phia bén phai (vi mién bac bé ndm vé phia bén phai cia
mién chap nhan).

- Néu gia thiét doi c6 dang H;: 0 <0 ; thi duoc goi la kiém dinh gia
thiét vé phia bén trai (vi mién bac bo nam vé phia bén trai ciia mién
chap nhan).

Nhiém vu cua ly thuyét kiém dinh gid thi€t thong ké 1a bang thuc
nghiém (thong qua mau cu thé) kiém tra tinh dung (sai) cta gia thiet
Ho.

II. Mirc y nghia o va mién bic b

C6 thé mo ta phuong phap kiém dinh gia thiét thong ké nhu sau:
Xuit phat tir yéu cau cua bai toan thyc té, ta néu ra mot gia thiét Hy
va gia thlet dbi ciia no.

Gia su rang Hy ding, tir d6 tim mot bién ¢ c6 xac sudt di bé dé co
thé tin rang bién ¢b do hau nhu khong thé xay ra trong mot phép
thtr. Mubn vy, tir mau ngau nhién:

WX:(Xl ,Xz,. . .,Xn)
ta chon: Z=1(X1,Xs,.... X0, 0p)
Z duoc chon sao cho: néu Hy dung thi ta s€ xac dinh dugc quy luat
phan phdi xac suat ciia Z va véi mau cu thé ta c6 thé tinh dugc gia
tri cua Z. Pai lugng ngau nhién Z dugc goi la tiéu chuan kiém dinh
gia thiet Ho.
Do quy luét phan phoi xac suat cua Z da biét, nén véi o tuy y ta cd
thé tim dugc dugc mién W sao cho P(Ze Wy ) =a . Mién W dugc
goi 12 mién bac bo gia thiét Hy. Trong thuc té thuong ta chon o
trong khoang (1%;5%), duoc goi la mic y nghia cua kiém dinh.
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TQI.IC hiénq mot phép thu dbi véi nzﬁu ngég nhién W,, ta thu duoc
mau cu thé Wy=(x1,X2,...,Xy). Tir mau cu thé nay ta tinh dugc gia tri
cua Z (ki hiéu z) va goi la gia tri thuc nghi¢m;

Z=1f(X1,X2,...,Xn, 0())

Néu z e, thi ta bac bo gia thiét Hy thira nhan H;.

Néu z ¢ W, thi ta Ché.p nhan H,.

Chii y: Khi n6i “chap nhan Hy” diéu d6 khong cé nghia 1a gia thiét
Ho 14 dung ma chi ¢6 nghia 13 voi s liéu cia mau ta chua du co so
(chua du bang chimg) dé bac bé Hy. Trong thyc hanh tot hon 13 nén
noi rang: “co thé chap nhan Hy” hodc “chua cé co s¢ dé bac bo Hy”.

II1. Sai 1Am loai I va sai 1am loai IT

Gia thiét lién quan dén toan bo dam dong. Nhung ta lai chi can
cu vao mot mau dé keét luan, nén cé thé c6 4 kha nang xay ra:
Truong hop 1: Hy dung( 6 = 0p) nhung qua kiém tra ta két luan gia
thiét sai, tirc © = 0.

Truong hop 2: Hy ding va qua kiém tra ciing két luan gia thiét
dang.
Truong hop 3: H sai va qua kiém tra, ta két luan Hy dung.
Truong hop 4:  H sai va qua kiém tra ta ciing két luan Hy sai.
Truong hop 2 va 4 ta da co quyét dinh ding con truong hop 1 va 3
ta d3 méc sai lam. Nguoi ta quy udc goi sai 1am & trudong hop 1 1a
sai 1am loai I, con sai 1am & trudng hop 3 13 sai 1am loai II.
Hai loai sai lam‘ nay co tinh d6i khang tirc 1a mubn han ché kha
nang pham sai lam loai I, ta ¢6 xu hudng lam tang kha nang pham
sai lam II va ngugc lai. Vi mudn han ché sai lam loai 1, ta ¢ xu
hudng dé dat trong viéc bac bo va s& c6 khuynh huong de dai trong
viéc ‘chép nhan. Khi d6 lai dé¢ pham saj lam loai II. C(‘)p mqf)n giém
sai lam loai II, ta de dat trong viéc chap nhan va lai (jém dén de dai
trong bac bd. Picu nay lam cho nguy co pham sai l1am loai I ting
1én. Tt la:
P(sai loai I) = P(loai Hy/H, dung) 4
= P(sai loai II)=P(nhan Hy/H, sai) T

P(sai loai IT) = P(sai loai I) T
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C6 hai cach khong ché kha nang mac phai sai lam:

Cach tht nhat: Ta an dinh truéc mirc mac phai sai lam loai I va sai
lam loai II ro6i tinh todn tim mdt mau c6 kich thudc nhé nhat ung
vo1 hai muc sai lam nay.

Cach thtr hai: Ta an dinh trudc xac suat sai lam loai I (tirc cho trudc
muc y nghia o) chon mién bac b6 W, c6 xac suat sai lam loai 11
nho nhat.

Trong gido trinh nay ta chon cach thu 2.

5.2. KIEM PINH GIA THIET CO THAM SO
I. Kiém dinh gia thiét vé ty 1¢ dam dong
1. Bai toan
Giad su dam dong chia 2 loai phén tr: phén tr ¢6 tinh chit A va

phan tir khong c6 tinh chat A. Ty 1& phan tir c6 tinh chat A 1 p chua
bict. Ta can kiém tra gia thiét

H,:P=Pyva H :P#P,
Hﬁy dua ra quy tic cian cir Vf}lo mau gdm n quan sat (X, ..., Xp)

ma chap nhan hay bac b gia thict trén véi muc y nghia o.
D¢ kiém dinh gia thict trén, ta lay mau ¢& n kha I6n khi do néu Hy
dang thi dai luong ngau nhién
_(F=P)Vn

VPo(1—Dy)
2. Quy tiic thwc hanh
Ta dit giathié¢t H,:P=P,yva H :P#P,

z phan phéi x4p xi N(0,1)

+ Tir mau cy thé (x4, ..., X,) ta tinh f 13 ty 16 miu va tinh
kiém dinh

_(f —p)Nn
\Po(1—py)

t
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+ Tl o d4 biét tra bang phan vi chudn (tra bang 3) tim t,,
Két luan:

+ Néu |t| < t, ta chap nhan gia thiét Ho, coi p = po.
+ Néu |t| > t,, ta bac bd gia thiét Hy, coi P # po-
Va khi do6

+ Néu f> py ta xem p > po

+ Néu f < pp ta xem p < po

Vidu 1 Mot may san xuat hang loat san pham, ty 1& san pham loai
A lic dau 14 0,155. Sau khi ap dung phuong phap san Xudt méi,
kiém tra 1000 san pham ta thiy ty 1¢ loai A trong mau nay 1a 0,2.
Cho két luan vé phuong phap san xuit méi nay v o = 1%.

BAI GIAI

Ty 18 loai A Iic dau 1a pp = 0,155

Ty 1¢ loai A sau khi ap dung phuong phap méi 14 p chua biét.

Ta dit gia thiét Ho: p = po = 0,155 va H, :p#p,

Ta di kiém tra gia thiét nay:

+ Néu n6 dugc chip nhan thi phuong phap san xuat méi khong co
tac dung gi.

+ Néu gia thiét bj bac bo thi phuong phép san xuit méi da lam thay
doi ty 1€ loai A.

Do f= 0,2 > po = 0,155 nén p cing 16n hon py va ty I¢ loai A tang
1én. Phuong phép san xuat maéi c¢6 hiéu qua tot.

Kiém tra gia thiét:

(f =pNn_ (0,2-0,1551/1000 _

Jpo(l=py)  J0,155(1-0,155)

Vé&io=1% tra bang phan vi chuan (bang 3) ta c6 tg, =2,5758

Tinh kiém dinh ¢ =

Vi |t| > tg nén ta bac bo gia thié'tH0 . Theo phén tich ¢ trén ta thdy

phuong phéap san xuat méi nay co hiéu qua tot.
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II. Kiém dinh gia thiét vé trung binh dam déng

Bai todan

Qié str dam dong c6 trung binh m chua biét. Ta can kiém tra gia
thiet Hp: m=mova H, :m#m,

Hay dua quy tic cin cir vao miu gém n quan sat doc 1ap (xi, ..,
Xn) Mma chap nhan hay bac bo gia thiét trén voi mic ¥ nghia a. Chia
3 truong hop:

1. Truwong hop 1I: X ~ N(m; 02) voi o2 da biét.
(X-mg)vn

Ta chon théng ké: Z= lam tiéu chuén kiém dinh.

c

Néu gia thuyét Hy ding thi Z ~ N(0,1)

V6i mic ¥ nghia , chon mién bac bo gia thiet Hy: W, = {z |2 > Za}

Trong d6 z 1a gia tri Z ~N(0,1) ctia thoa man: P(]Z | >z, )=

Taco: P(ZeW,)=P(|Z]>Z,)=P(Z<-2,)+P(Z>z,)
=a/2+1-(1-0/2)=a

Nhu vay xac suat dé gia tri cua Z roi vao mién bac bo 1a a , tlrc xac

suat dé Z roi vao mién chap nhéan s€ 1a 1-a.. Vi o nho, nén xac suat

dé Z roi vao mién chap nhén s€ lon.

Nghia 1a: néu gia thlet Hy dung thi c6 the coi rang hau hét cac gia tri

clia Z s& roi vao mién chap nhan. Con néu gia tri cia Z roi vao mién

bac bo c6 nghia la ta da tim dugc “bang ching” dé chimg t6 gia

thiét Hy 1a khong dung va vi thé ta bac bo gia thiét do.

Quy tic thuc hanh

Ta dat gia thiét Ho: m =mg va H :m=#m,.

+ T mau tinh ;
(i _rno)\/H

()

+ Tinh kiém dinh  t=

+ Vi mire ¥ nghia o tra bang phan vi chudn (tra bang 3) tim t,,

Két luan: + Néu |t| > to, taloai gia thiét Hy coi m # my
+ Néu t| <ty ta chap nhan gia thiét Hy coi m=m,
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Vi du 2 Mot may tién tu dong quy dinh duong kinh trung binh cia
truc may la 225 cm, do 1éch chuan 14 36 cm. Sau mét thoi gian san
xuat, kiém tra 81 truc, ta co x =210 cm. Cho két luan vé tinh hinh
san xudt voi muc y nghia oo = 1%.

BAI GIAI

Trung binh quy dinh my = 225 cm.

Trung binh thyc t€ san xuat 1a m chua biét.

Dat gia thiét Hp: m=my =225 cm va H :m#m,

Chuy: + Néu gia thiét duoc chip nhan thi san xuét binh thuong.

+ Néu gia thiét bj bac bo thi may san xuit ra san pham
khong ding quy dinh.

Kiém tra gia thiét: Tacé n=81, c=36 da biét

Tinh kiém dinh t= (X=my)Vn _(210= ;625)\@ =-3,75
(¢}

V&1 mirc y nghia oo = 1% tra bang 3 ta ¢6 ty =2,5758

Vi [t|> ty nén taloai gid thiét Hy .

Theo cha ¥ & trén, may san xut cac truc may c6 dudng kinh trung
binh nho hon quy dinh.

2. Truwong hop 2: n>30va X ~ N(m; ('52) v6i o° chua biét
Ta lam nhu truong hgp 1 nhung thay ¢ =s.

Quy tic thwe hanh

Ta dit gia thiét Ho: m=mova H, :m#m,

(i —m, )\/H

S

+ Tinh kiém dinh t=

+ V&i mirc ¥ nghia o tra bang phan vi chuan (bang 3) tim ta,
Két luan: +Néu |t| > to taloai gid thict Hy

+Néu |t| < to tachap nhan gia thiét Ho.
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Vi du 3 Mot may dong goi cac san pham c6 khoi luong 1kg. Nghi
ngo may hoat dong khong binh thuong, nguoi ta chon ra mot mau
ngau nhién gom 100 san pham thi thay nhu sau :
Khéi lwuong | 095 | 0,97 | 0,99 | 1,01 | 1,03 | 1,05
86 goi |9 | 31 ] 40 | 15] 3 | 2

V&i muc y nghia 0,05 hiy két luan vé nghi ngo trén.
BAI GIAI

Khéi luong trung binh quy dinh my =1 kg

Khdi lugng trung binh thyc té san xuat 1a m chwa biét.
DuagiéthiétHo m=mp= lkgva H :m#m,.

Ttr s6 liéu cia mau, ta co

C miu: n =100; X = 0,9856; S = 0,00433; S, = 0,021,

Vi so liéu trén, ta duogc

(0,9856 -~ 1)1/100

0,021

K

V6i mirc y nghia o =0,05, ta co t, = 1,96. Vi |t|>t, ta loai gia
thiét Ho, nghia 13 may hoat dong khong binh thuong

3. Truong hop 3: ¢ miu n < 30 va X ~ N(m;62) vdi o2 chua
biét

lam tiéu chuan ki€ém dinh.

(X —
Truong hop nay chon: T = %

Néu H, dtng thi T phan phdi theo qui luat Student véi n-1 bac tu
do P(]T| >z§"”)=a duoc x4c dinh bang cach tra bang phan phdi
Student v6i bac tu do n-1 (bang 4).

Quy tic thwe hanh

Ta dat gia thiét Hy: m =m, va H,:m#m,
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(i —m, )\/H

S

+ Tinh kiém dinh  t=

+ Tim t&n_l) : tra bang phan vi student bac n-1 (tra bang 4)
X 1A £ (n-1) T
Keét ludn: + Neu [t| > tg  taloai gia thiét Hy

+ Néut| < tgl_l) ta chap nhan gia thiét Hy
Chii y: Néu gia thiét Hy da bi bac bo, tirc 1a ta xem m # my.
Khi do:
+Néu x > my ta két ludn m > m,.
+Néu x < my ta két ludn m < m,.
Vidu 4 Mot may dong bao voi trong lugng trung binh quy dinh la
40g. Can 15 bao, ta c6 x = 39,8g, s> = 0,144. Gia thiét X 1a trong

lugng ciia cac bao bot co phan phdi chuan. Cho két luan vé tinh
hinh lam viéc cua may (véi mie y nghia a = 5%).

BAI GIAI

Trong luong trung binh quy dinh my = 40g
Trong lugng trung binh thyc té san xuat 1a m chwa biét.
Détgiéthiét Ho:m=my=40gva H, :m#m,
Ta thiy n = 15 < 30, X ¢ phan phdi chuén, o” chua biét nén thudc
truong hop 3
Tinh kiém dinh t = &~ my}Vn _ (39.8-40)J15 _ -2,04
S 0,379

Tur bang phan phéi Student (bang 4) véi 14 bac tu do ta co

" =tl, =2,145.

o 5%

Vi |t| = 2,04 <2,145 nén ta chép nhén gia thiét H.
Vay tinh hinh san xuét binh thudng.
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I11. Kiém dinh gia thiét vé phwong sai dam déng c6 phan phoi
chuin.

1. Bai todn
Gia sir dam dong dic trung boi dai lugng ngiu nhién X c6 phan
phéi chudn X~ N(m, 6°) véi 6° chua biét.

Ta can kiém dinh gia thiét H, : 6> = o> va H, :6” # o,
Hay dua quy tic cin clr vao mau (X1, ..., X,) ma chap nhan hay bac
bo gia thiét trén véi muic y nghia « .
2. Quy tic thuwe hanh
Ta cin kiém dinh gia thiét H, : 6> = o va H,:0” # o,
,  (n-1s’

Gid su c6 mau (X, ..., X) ta tinh kiém dinh ¢ >
c
0

Biét o, tir %, (tra bang 5) ta tra dugc 5> 1(0‘) va o> 1(1_%j
n— 2 n—

Néu y* <y2, (%j hodc y* > 2, (1—%) ta bac bo gia thiét H,.

£ (0 o Z R ., e
Néu 2, (Ej <<y, (1 _Ej ta chap nhan gia thiet H
Trong truong hop gia thiét bi bac bo:
+Néus*> o? takét luan 6* >c)
+Néus® < ol takét luan o’ < o,

Vidu 5 Tién hanh 25 quan sat cu thé vé chi tiéu X ctia mot loai san
pham, ta tinh dugc $?=416,666. Co tai liéu noi phuong sai cua chi
tidu X 1a o” = 400.

Cho nhan xét vé tai liéu nay v6i mirc ¥ nghia o = 5%.

BAI GIAI

Ta can kiém dinh gia thiét H, : > =400 va H,:c’ # o,
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(n- l)s _ 24.216,666
o 400

Ta thay y° = =25

Tra bang phan phdi x> ( bang 5) ta cé :
%24 (0,975)=39,4 ; %3,(0,025)=12,4

Ta thay Yot (%j <’ <oy (1 _%j

Nén ta chdp nhén gia thiét Ho: 6* = o2 va xem tai liéu cho con sd
chap nhan duoc.
IV. So sanh hai ti 1€

Trong cac van dé tiép dudi day, ching ta chi noi vé luat phan
phéi ciia théng ké T ma gia tri cu thé t dugc dung lam tiéu chuan
thir nghiém (test) theo nguyén 1y bién cb xac suat nho. Viéc ching
minh luat phan phoi do cac ban c6 thé suy ra trén co s& cac kién
thirc trinh bay trong cudn sach nay (dic biét 1a cac phan: ham cac
dai luong ngau nhién, phan phdi cac dic trung mau va thong ké...).
Hon nira, co s¢ toan hoc ctua quy tac thuc hanh cac ban cling tu giai
thich nhu cac phan trudc véi nhiéu tuong tu.

1. Bai todan

Ta c6 hai dam dong: Goi ti 18 cac phan tir c6 tinh chit A can quan
tam trong ddm dong thar nhat 1a p; va ti 1€ cac phan tir c6 tinh chat A
can quan tam trong ddm dong thir hai 1a p,.
Ta can kiém dinh gia thiét Hy: p;=p. va H, :p, #p,
Hay dua quy tic cin cir vao mau diéu tra véi ¢d n; tr dam dong thi
nhat va cd n tor ddm dong thr hai ma chap nhén hay bac bo gia
thiét trén vé1 muirc y nghia o.
2. Quy tiic thwe hanh

Ta xét trudng hop n; va n, kha 16n. Gia sir ¢& mau thir nhat 1a n; voi
ty 1¢ thuc nghiém f, va c& mau thtr hai 1a n, véi ty 1€ thuc
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nghiémf,. Ta tinh f = mfnofy la ty 1€ thuc nghiém chung trong
n, +n,

2 mau.

Sau d6 tinh kiém dinh

f—f,

— 1

e

Biét muc ¥ nghia o ta tim to tur bang phéan vi chuén (bang 3).

+Néut < tg ta chap nhan gia thiét
+Néu t >ty tabac bo gia thiét.
Trong truong hop nay:
* Khi f, > f,thi ta két luan p; >p; .
* Khi f, < f, thi két luan p; < p.
Vidu 6 Tirhai ddm dong tién hanh hai mau véin; = 100 va
np = 120 quan sat va tinh duoc £, =0,2; f, =0,30.
Hay kiém dinh gia thiét Hy: p; = p, voi mic ¥ nghia o = 1%.

BAI GIAI

Tt £ nf +n,f, 100.0,2+120.0,3 0255
o+ n, +n, 100+120
t= 02-0,3 =-1,695

0,255.0,745( 1+
100 120

Vi |t| <ty =2,5758 nénta chap nhan gia thiét, tirc 1a xem p;= po.
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V. So sanh hai trung binh
1. Bai toan Xét hai dam dong
Goi trung binh cia dam dong thir nhat 13 m,

Trung binh cua ddm dong thir hai [a m;.

Ta c6 gia thiét Hy: m; =m, va H :m #m,
Lay tur dam dong thir nhit mot mau ¢ n, lay tir ddm dong thir hai
mot mau co m.
Hay dua quy tac can cir vao mau (X, ..., Xy) va (Y, ..., Yn) ma
chap nhan hay bac bo gia thiét trén vé1 mire ¥ nghia a.
2. Quy tiic thwe hanh

a) Truong hop 1: n, m > 30 hodc n, m < 30, o;,c, da biét.

Tir hai mau cu thé (x4, ..., Xa) Va (Y1, ..., Ym)
o |
Ta tinh [ 2
6 , 5
7+7
n m

T mirc o ta timty (Tra bang phéan vi chuan 13 bang 3).
+Néu [t| < t¢ ta chip nhan gia thiét.

+Néu [t >ty tabdc bo gia thiét va khi do:

* Néu x > ; ta két luan m; > my.

* Néu x < ; ta két ludn m; < my.
b) Trudng hop 2: n, m> 30, 7,05 chua biét.

Tuong tu trudng hop 1 nhung thay o; =S};05 =S;

z—;

Ta tinh

Tir mic o ta tim  t, (Tra bang phan vi chuan 1a bang 3)
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+Néu [t| < 1, ta chép nhan gia thiét.
+Néu [t| > t ta bac b gia thiét va khi do:
* Néu x > ; ta két luan m; > my.
*Néu x < ; ta két luan m; < mj.

¢) Truong hop 3: n, m < 30, X, Y c6 phan phdi chuan vai 6,0,

chua biét
Ta tinh t=%
S[—+—
n m
, (n=1)s’ +(m-1)s’
Trongdo S =
n—-1+m-1

T mirc o tra bang phan phdi Student (bang 4) v6i (n + m — 2) béc
n+m-2
tu do dé tim s t ,

, -2 Z ., e
+Néu [t| < "™ ta chdp nhan gia thiét.

n+m-2
- t

+Néu [t| ta bac bo gia thiét va khi do:

*Neéu x >y takétludn m; > ms.

*Néu x < § ta két luan m; < moy.
Vidy 7 Theo mét tai liéu cta vién nghién ciru phat trién gia cﬁm
thi hai gidng ga G, va G, ¢6 trong lugng trung binh 6 3 thang tudi 1a
nhu nhau. Nguoi ta nudi thir moi giong 100 con, va ¢ do 3 thang
tudi can lai nguoi ta tinh dugc két qua tuong tmg 1a
x =1825g,s°=1628, y =1973g, s,> = 1876.
Hay cin ctr vao mau d6 cho nhan xét vé tai liéu trén véi muc ¥
nghia o = 1%.
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BAI GIAI

m, 1a trong luong trung binh gidng ga G,

m, la trong lugng trung binh giong ga G,
Ta can kiém tra gia thiét Hy: m, =m.,.

Ta thiy day 1a trudng hop n, m > 30, 012 ,G% chua biét
Ta di tinh kiém dinh

(o XY 1825-1973 _ o5

2 s \/1628+1876_
7_'_7 _—
n o om 100

v&i muce y nghia a = 1% thi t, = 2,58.

Két luan: [t| > t, ta bac bo gia thiét va vi y > x ta két luan tai liéu
khong chinh xdc, trong luong trung binh gjéng ga Gy 16n hon trong
luong trung binh giong ga G; (¢ 3 thang tuoi).

Vi du 8 Quan sat can ndng cia bé trai (X) va bé gai (Y) luc so sinh
(don vi g)

Trongluong(kg) | 3-3,2 3,2-34 | 34-3,6| 3,6-3,8 3,8-4

S6 bé trai 1 3 8 10 3
S6 bé gai 2 10 10 5 1
a) Tinh x, y, s%, s2.

b) So sanh cac trung binh py, p,
( k&t luan v6i mic y nghia o = 5%).
¢) Nhap hai miu lai. Tinh trung binh va do léch chuan ciia mau

nhap. Dung mau nhap dé udc luong stc ning trung binh cua tré so
sinh ¢ d¢ tin cdy 95%.
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BAI GIAI Véi n, 1a s6 bé trai quan sat, n, s bé gai quan sét.

Trong lugng 3,1 33 3.5 3,7 39
n, 1 3 8 10 3
n, 2 10 10 5 1
Tdng sb 3 13 18 15 4

a) Tur s6 lidu cia mau, ta c6 X = 3,588, Y = 3,450,
1< =2
2 _ 2 _
S2 = o1 zil n X’ -25X |=40,26667,

2 1 2 2 v |
S 2—7(2 n, Y2 -28Y |=37,40741.
b) Ta c6 bai toan kiém dinh  H: p, =,
Pip s6: bac bo H, nghia 13 py = py .

¢) Nhap hai mau lai. Goi Z 1a trong luong cua tré so sinh. Tlr bang
soO li€u, ta co

Z=5—2(3,1-3+3,3-13+3,5.18+3,7-15+3,9-4)=3,5151

S2. = 42,8047; S, = 0,20689 .

D¢ tim khoang wéc lugng cho trung binh mau nhép Z,

ta dung thong ké
Z-u)Vn (3,5151- )53
= ( “) = ( H) ~ N(0; D).
S, 0,20698
Vi do tincay v=0.95 thi t, = 1,96, &=¢, ~= =0,0557
Jn

ta suy ra khoang udc lugng trung binh ctia mau nhap
(3,45938; 3,57082)
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BAI TAP CHUONG V

5.1. Trong lwong trung binh khi xuat chudng & mot trai chin nudi
ga cong nghiép nam trude 1a 3,3kg/con. Nam nay nguoi ta sir dung
mot loai thirc dn méi. Can thir 15 con khi xuét chudng ta duoc sd
liéu sau (don vi tinh 1a kg).

3,25 2,50 14,00 3,75 3,80 3,9 4,02 3,80

320 |382 (3,40 (3,60 3,75 [4,00 3,50

Gia thiéti trong lwong ga 13 dai luong ngdu nhién phan phdi theo quy
luat chuan voi phuong sai 1a 0,16.

a) V6i muc ¥ nghia o = 0,05, hay cho két luan vé tac dung cta
loai thirc an nay.

b) Néu trai chin nudi bao cao trong lugng trung binh khi Xuét
chudng la 3,5kg/con thi c6 chap nhan dugc khong?

(voi muce y nghia o = 0,05).

5.2. Trong lugng cua mot loai san phém do mgt nha may san xuét
1a dai lwong ngdu nhién phan phdi theo quy luat chudn véi trong
lwong trung binh 1a 500g. Nghi ngd trong lwong cua loai san pham
nay c6 xu hudng giam sit, ngudi ta can thir 25 san pham va thu
duogc két qua cho ¢ bang sau:

Trong lugng (g) 480 | 485 [490 |495 500 [510

S6 san pham 2 3 8 5 3 4

Véi mirc y nghia 0,05, hay két luan vé diéu nghi ngd ndi trén.

5.3. Khao sat vé thu nhap X (triéu dong / thang) ctia mot s6 nguoi,
ta c6 bang so liéu nhu sau:

Thunhdp | 0-4 | 4-8 |8-12| 12—-16 | 16 20 | 20 24
S6 nguoi 8 12 20 30 16 10

a) Hay udc lugng thu nhap trung binh ciia mdt nguoi trong mot
thang v&i do tin cay 90%.
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b) Nhitng nguoi c6 thu nhap khoéng qué 4 triéu dong/ thang la
nhimg ngudi c6 mirc thu nhap thap. Hiy udc luong ty 16 ngudi thu
nhap thap trong mot thang voi do tin cay 96%.

¢) Gia st c6 ngudi bao céo rang “Mutrc thu nhap trung binh cua
mot nguoi 1a 13 triéu dong / thang” thi ¢6 chap nhan dugc khong
(vo1 mue y nghia 5%) ?

d) Nhimng nguoi co thu nhap khong qua 4 triéu dong/ thang la
nhitng ngudi ¢6 mic thu nhap thap. Gia sir c6 nguoi bao cao rang
“Ty 1& nhitng nguoi c6 mirc thu nhap thap 13 10%” thi c6 chap nhan
dugc khong véi mirc y nghia 5%7?

5.4. pé nghién ctru nhu cau vé 1 loai hang & mot khu vuc, nguoi
ta khdo sat nhu cau cua mat hang nay ¢ 400 gia dinh. Két qua cho &
bang sau

Gia str nhu cau vé loai hang nay tuan theo phan phoi chuan

Nhu cau S6 gia dinh Nhu cau S gia dinh
(kg/thang) (kg/thang)
0-1 10 4-5 78
1-2 35 5-6 31
2-3 86 6-7 18
3-4 132 7-8 10

Gia su khu vuc do c6 4000 ho gia dinh.

a) Udc luong nhu ciu trung binh vé mit hang ndy cua toan khu
vuc trong 1 thang véi do tin cay 95%.

b) Nhitng gia dinh c¢6 nhu ciu cia mat hang nay lon hon
5kg/thang la nhiing gia dinh c6 nhu cau cao. Hay udc lugng ty 1€
gia dinh c6 nhu cau cao trong 1 thang véi d6 tin cay 99%

¢) Néu cho r?mg nhu cau trung binh Vé mdt hang nay cua toan
khu vuc 1a 14 tan trong 1 thang thi c6 chap nhan dugc khong (véi
muc y nghia a = 0,01)?

d) Néu cho rang ty 1é gia dinh c¢6 nhu cau cao trong 1 thang la
16% thi ¢6 chap nhan duoc khong (voi mire ¥ nghia o = 0,05)?
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5.5. biéu tra ning suit cia mot gidng Ita trén 100 ha. Ta co bang
sO liéu sau

Ning suat (tin / ha) 85 | 95 | 105 | 11.5| 125 | 135

S ha 4 16 25 30 15 10

Gia st ning suat ctia giong lta c6 luat phan phoi chuan.

a) Hay udc lugng nang suat ltia trung binh vé6i do tin cdy 95%.

b) Nhitng thtra ruéng c6 ning suit tir 10.5 (tAn/ha) tré 1én duoc
goi la dat ti€u chuan. Hay udc lugng ty I¢ cac thira rudng dat ti€u
chuan véi do tin cay 95%.

¢) Mudn d6 chinh xéac khi wéc lugng nang sut trung binh khong
qua 0.2 véi d6 tin cdy la 95% thi can quan sat thém it nhat bao
nhiéu hecta nira ?

d) Theo mot tai liéu thdng ké cho biét ning suit trung binh cua
giong lua trén la 11 (tan/ha). Hay cho biét bang so6 li¢u trén c6 phu
hop véi tai liéu nay khong (két luan véi mirc y nghia 5%)?
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CHUONG VI
LY THUYET TUONG QUAN VA HAM HOI QUY

6.1. MOI QUAN HE GIUA HAI PAI LUQNG NGAU NHIEN

Khi khao sat hé hai dai lugng ngau nhién (X, Y) ta phan biét cac
quan h¢ sau day gitra chiing:
I. X vaY doc lap voi nhau: tic viée X (hay Y) nhan gié tri nao do
khong 1am thay doi quy ludt phan phdi xac xuit cia Y (hay X).
Piéu kién can va du dé X va Y doc 1ap véi nhau la:
f(x,y) = fi(x) f2(y)

Trong do: fx,y) la ham mat do xéac suat cua h¢ (X, Y)’

fi(x), f2(y) 1a ham mat do xac suat ciia X va cua Y.
II. X, Y cé sw phu thudc ham sb: Tuc cac gia tri c¢6 thé co cua X
vaY codang y=0¢ (x)
III. X, Y ¢6 sw phu thugc twong quan va su phu thugc khong
twong quan:
Vi cac khai niém dgc lap, phu thudc, twong quan va khong tuong
quan dugc dinh nghia Xuat phat tir ham mat d6 va hé sb tuong quan
r nén c6 thé hé théng hoa cac loai quan hé cia X va Y dudi dang
bang sau:

R =0 0<|r|<1 |r|=1
F(xy)=fi(x)f(y) | Doc lap khong
tuong quan
F(x,y)# fi(x)fz(y) | Phu thudc khong | Phu thude Phu thudc
tuong quan tuong quan ham

Trong cac loai quan h¢ trén, thong ké toan dic biét cha y nghién
ctru méi quan hé phu thudc tuong quan gitra hai dai lugng ngau
nhién X va Y, do d6 trudc hét phai tra 161 cau hoi: Co ton tai mdi
quan hé nay hay khong? Ttc xét xem hé s6 tuong quan:

o BBy ()
i a(X)a(Y)
Thong thuong R,y chua biét, nén phai uwéc lugng nhd phwong phap

c6 khac 0 hay khong?

147




TRUONG CAO PANG CNTT TPHCM BO MON TOAN

mau.

Néu X, Y ¢6 su phu thudc tuong quan thi cong cu dé nghién ctru sy
phu thudc nay 1a ham hdi quy cia Y dbi véi X: f(x)=E(Y/x).

Hay ham héi quy cua X dbi voi Y: g(y)=E(X/y)

E(Y/x) 1a ky vong toan co diéu kién cta Y di véi X.

E(X/y) 1a ky vong toan c6 diéu kién ctia X dbi voi Y.

Chu y:

+ Ham f(x)=E(Y/x) phan anh quan h¢ ham s gitta tung gia tri X cua
X voi ky vong (trung binh) c6 diéu kién cia Y (diéu kién ¢ day la
X=x).

+ Tuong tu nhu vay, ham g(y)=E(X/y) phan anh quan hé ham sd
gilra tung gia tri y voi ky vong c6 diéu kién cua X.

Trong thuc té cac ham hdi quy f(x), g(y) thuong chua biét, vi vay
cing dat ra bai toan udc lugng cac ham nay bang phuong phap
mau.

6.2. BANG TUONG QUAN THUC NGHIEM
Khi 1ap mau kich thudc n, véi sy quan sat dong thoi cac gia tri

ctia X va céc gid tri cta Y, ta thu duoc sd liéu thirc nghiém va trinh
bay dudi dang bang sau:

Y Y, Y2 el Yi .. Yh n;
J
X
X1 n npp nyj Nlh n
X2 Ny ny» v Ny; v Nzh np
Xi nNj1 N> v 1nj; v Nin n;
Xk Nk Nk2 cee Ng; ees Nkh Ni
my m; mp vee my e my N
Trong d6

xi (i=1,k) 1a cac gia tri c6 thé c6 ctia X

yi (j=1,h) lacéac gia tri co thé cocna Y.
n; (i= Lk ) 1a tin s ciia X (s6 1an X nhan gia tri x;)

m; (j= I,h) latinsb cua Y (s6 1an Y nhén gia tri y;j)
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ny (i=1,k;j=1h) 1adsd1an X nhan gia trj x; dong thoi Y nhan gia
tri,yj.
Doi véi bang tuong quan thuc nghiém ta ludn co:
k h k. h
Z”,- = Zm/‘ :ZZ”@/ =n
i=1 j=1 i=1 j=1
Tir bang tuong quan thuc nghiém ta c6 thé suy ra:
I. Phan phoi thue nghiém ciia X

X X1 X2 Xj Xk

Tan so n; n n; Nk

Tt phan phéi thuc nghiém cta X, ta tinh dugc cac dac trung mau
theo dai lugng X

2 k

| —\2

:_: :nl 1’ SX :Hznlxlz _(X)
i=1

II. Phén phdi thwe nghiém cia Y

Y ! Y2 \% Yh

Tan so m mp m; my

Tu do ta tinh dugc cac dac tmng mau cua Y la:
A2

:—Zm]yj, Sy = Zm ( )2

III. Cac phan phdi cé dleu Kkién ciia Y (diéu kién 1a X =x;)

Y Y1 Y2 yJ' Yn

Tan so Nj1 Ni» . 1 . Nin

Tir cac phan phdi co diéu kién, ta c6 thé tinh dugc cac gia tri trung

binh c6 diéu kién cua Y: = —anl 5%

1]1
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IV. Pudng hdi quy thuc nghiém

- Néu dua cac diém M;(x;. y, ) 1én hé tryc toa do va ndi ching lai,
ta s& dugc mot dudng gap khic, goi 1a duong hdi quy thuc nghiém
cua 'Y doi voi X.

- Néu kich thudc mau (n) kha 16n thi:
n..
)

Ji=—=~P¥=y,/X=x)

’ n
Va khi d6 duong hoi quy thyc nghiém s& xap xi vi duong hoi quy
Iy thuyét.

Vi vai tro cia X va Y nhu nhau, nén ta ciing c6 thé tinh cac gia tri

x, va v€ duong hoi quy thyc nghiém cua X doi voi Y mot cach

tuong tu.
Vidul Do chiéu cao va trong luong cua 81 hoc sinh, ta dugc cac
sO liéu cho bang tuong quan thyc nghiém sau
Trong d6: X 1a trong lugng (don vi tinh 12 kg)
Y 14 chiéu cao (don vi tinh 1a cm)

Y 150 155 160 165 170
X
40 3 6
45 5 10 9 4
50 8 12 15 2
55 7

a) Hay 1ap phan phdi thyc nghiém ctia X

b) Hay 1ap phan phdi thuc nghiém cia Y

¢) Hay tim céc trung binh c6 diéu kién ciia Y theo X
d) Hay v& duong hoi quy thuc nghiém cia Y d6i voi X
BAI GIAI

O bang tuong quan nay, ta c6

n=2ni :ij :znij =81
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a) Phan phdi thuc nghiém cua X:

X; 40 45 50 55
Tan s 9 28 37 7
Tur bang tinh dugc:

;—lin' Xj = 3855 =47,5926;
n&= TR T

~2 —2
SX _ ni.xi?‘—(x) :L184775—(47,5926)2=16,1173
"id 81
b) Phéan phdi thuc nghiém cua Y:
Vi 150 155 160 165 170
Tan so 8 24 21 19 9

Tur bang tinh dugc:

_ h

y :lzmj_yj = i12945 =159,815;
n‘s 81

h _
i :iij,yjz (v :%2071575—(159,815)2 ~34,1658
i

¢) Céc trung binh c6 diéu kién cua Y:

y_m:é(3.150+6.155)= 153,33

— 1
Y45 :2—8(5.150+10.155+9.160+4.165) =157,14

Q = 161,49;@ =170;
d) T d6 ta c6 thé v& dudng hoi quy thuc nghiém cta Y d6i véi X.
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170

161,4
157,14
153,33

6.3. UOC LUQNG HE SO TUONG QUAN VA HAM
HOI QUY

I. Uéc lwong hé so twong quan

Chung ta da biét, hé¢ sb tuong quan ciia hai dai luong ngiu nhién X
va'Y duoc xac dinh vdi cong thire

2 o ElxX-EWY - EQ)} _ E(X.Y) - E(X).E(Y)
Y a(X)o(Y) a(X)a(Y)

Pé ude luong R,y ta ding thong ké
RoXV-XY i Folg iy
noio

A A

Sx.Sy
Y=13y: W=y
niio nis
Trong d6

(Xi, Yi) 1a thanh phan ctia miu ngau nhién 2 chiéu:
Wixy={(X1,Y1), (X2, Y2),...,(Xn, Yn)
Véi miu cu thé, ta s& tinh dugc gia tri cy thé cua R. Ky hiéu gia tri
nay lar.
_Xy—Xx.y
Sx.Sy

1 h

Trong do: x——z n.x;; z—E my;; xy nlj ;
n‘s
j=1

i=l j=

._.
._.
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Vidu 2 Tu s6 lidu cho & vi du 1, hay udc lugng hé sb tuong quan
ciaY va X?

BAI GIAI
_ ~2
O vi du 1, ta da tinh duoc: x=47,5926, Sx =16,3189
~2

y=159,815, Sy =34,59375
_ 1 kn {
Tinh xy=—" > njjxjyj=—-617400
i 81

xy - x y
Tir két qua tinh toan ta co: 7' = —=—=——=0,69
Sx s y

II. Phwong phap binh phwong bé nhit dé wéc lwgng ham hoi
quy

Gia st ham hdi quy cua Y db6i véi X c6 dang:
E(Y/x)=f(x,A,B,C...)
Trong do: A, B, C la tham $6. Chéng han: f(X,A,B)=Ax+B
hodc f(X,A,B,C)=Ax*+Bx+C
Thong thudng trong thuc t&, ham héi quy ctia Y dbi voi X chua biét,
do d6 can phai udc luong né.
Trude hét, dé xac dinh dang cua ham f, nguoi ta thuong can cur vao
duong hdi quy thuc nghiém, két hop v6i viée phan tich ban chat
kinh té, x4 hoi hodc k¥ thuit ctia vin dé dang nghién ctru (Dang cua
dudng hoi quy thuc nghiém s& goi ¥ cho ta dang cia duong hdi quy
ly thuyét). Sau khi da xac dinh dang cua ham f, ta can u6c lugng
cac tham s6 A, B, C ... clia ham d6. Dé wéc luong cac tham sd nay,
ta su dung phuong phap binh phuong bé nht.

Noi dung ctia phuong phap d6 nhu sau:

Lua chon ham f(X,a,b,c...) dé uéc lu(yng ham f(X,A,B,C...) sao
cho: d6 thi cta ham f(X,a,b, c ) “gan gili” nhat so voi duong hoi
quy thuc nghiém. Khai niém “gan giii” & day duoc hiéu theo nghia:

0= Zk:ni . - Fx,ab,e.)f dat ouc tiéu

Qla tong binh phuong cac sai léch gitra trung binh c6 diéu kién
thye nghiém y, va gia tri ciia ham f(x,a,b,c...) tai diém x=x;.
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Diéu kién can dé Q dat cuc tiéu la: dao ham riéng bac nhét theo cac
bién a, b, ¢ ... bang 0. Ttc la:

0

R_,

oa

€N _

ob

xQ_,

oc

He trén goi la hé phuong trinh chuén dé xac dinhab,c...

Trong nhi€u truong hop, di€u kién can ciing chinh la di€u kién du.
Gi‘é sur ao,bo,coq... la nghiém »cﬁa hé trén. Néu ag,bg,co ... thoa man
diéu ki‘én da dé~Q dat cuc ti€u thi h?m f(x,a0,bo,co ...) dugc goi la
ham héi quy mau duoc udce luong bang phuong phap binh phuong
bé nhat.

6.4 UGC LUGNG MOQT SO HAM HOI QUY DANG
PON GIAN

I. Uéc lwgng ham héi quy tuyen tinh mot bién
Gia sir ham hoi quy ctia Y d6i v6i X c6 dang tuyén tinh.

Tac la: E(Y/x)=Ax+B (1)
Dung phuong phap binh phuong bé nhat va dua vao so li¢u cua mau
cuthé, tatimham: y =ax+b (2) dé udc lugng ham (1).
Ham (2) thuong dugc goi la ham hdi quy tuyén tinh mau.

T mau cu the ta c6 cac gia tr1 cua X: X1,X2,...,Xx VOI cac tan s6
ny, N,...,nx twong Gng. T cac sb lidu nay ta tlnh duoc cac gia tri

clia cac trung binh c6 diéu kién cua y: Vs Vi seess yxk

Theo phuong phéap binh phuong bé nhit. Ta phai xac dinh a,b sao
cho:

k -
Q= Z”i [yx,. —(ax, +b)]z dat cuc tiéu.
i=1

H¢ phuong trinh c6 dang:

154



TRUONG CAO PANG CNTT TPHCM BO MON TOAN

oQ .
Ea - (2onixi)a+ (D nix; )b= > nixjyx,
8_Q=O (Znixi)aﬂlb:ZniE

ob

Gidi hé phuong trinh ta c6 cong thirc tinh a va b nhu sau:

a— XY;X-Y; b=y-ax
Sx

Vidy 3 V&ibang sb ligucho g vidu 1.
Hay u6c lwong ham hoi quy tuyén tinh mau cua Y theo X.
BAI GIAI ‘
Theo két qua tinh toan ¢ céc phan trén ta da tinh dugc
x=47,5926, y=159,815, > > n.xy,=617400
J

i

Viy g = XY " XY 1006, b=y—ax =111,9464.

Nén ham hi quy tuyén tinh m3u cia Y theo X 1a:
. =1,0058x +111,9464

Chu y:
Xy —X.y ) .
1. Tu cong thirc tinh 7= "= ta c6 thé chung minh dugc
Sx.Sy
. - X—Xx
phuong trinh sau: YoV A
Sy Sx

Suy ra phuong trinh hoi quy tuyén tinh mau: y, =ax+b
2. Tuong tu, ta c¢6 ham héi quy tuyén tinh mau cua X theo Y 1a
X, =cy+ d trong do cac hé s6 ¢ va d duoc tinh theo cong thirc sau
_XY~XY. d=x-c.y

~2

Sy

C
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II. Ung dung ciia ham héi quy miu

1. Trong thuc té, ham hdi quy mau thudng duoc dung lam cong cu
du bao. )

Vi du Quay bang so liéu ¢ vi du 1 .
Gia su trong luwong ciia mot hoc sinh ¢ muirc 48kg thi dy doan chiéu
cao trung binh ctia mét hoc sinh sé l1a bao nhiéu?

BAI GIAL , i

Tt ham hoi quy tuyén tinh mau cua Y theo X 1a

vy, =1,0058x+111,9464

Ta thay x=48 kg vao phuong trinh hdi quy ta du doan chiéu cao
trung binh ciia mét hoc sinh s¢€ 1a

Vi =1,006.48+111,94 =160,23(cm)

2. Ngoai ra, ta c6 thé dung ham hoi quy dé kiém tra s6 lidu da co.
Chang han, ¢ vi du 1 néu trén, truong hop trong luong (X) 1a 45kg.
Theo ham ho6i quy mau thi trung binh ciia Y 1a

Vis =1,006.48+111,94 =157,21(cm)

Néu gia tri trung binh c6 diéu kién (v6i didu kién X=45) theo sb liéu
da cho qua sai 1éch so v6i 157,21 thi ta can kiém tra, xem xét lai
truong hop nay. Co thé sb liéu khi thu thap c6 sai sét, hodc co thé
c6 moi quan hé dic biét gitra X va Y trong trudng hop nay khac véi
xu thé chung.
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BAI TAP CHUONG VI

6.1. Cho twong quan cip cia X, Y nhu sau

X 1 2 3 4 4 1 2 4 4 1 1

Y | 3 5 1 3 3 3 6 2 6 1 3

Hay chuyén tir twrong quan cip sang tuong quan bang.

6.2. S6 liéu thdng ké vé ty 18 ngn sach chi cho gido duc (X) va ty
1¢ ting thu nhap quoc dan (Y) cia mot so nudc dugce cho & bang sau

Xi [8 |10 [12 |9 |14 |15 |10 |11 |12 |13
(%)
Yi |4 [5 |6 |5 [8 |9 |6 |6 |10 |7
(%)

Tim phuong trinh héi quy tuyén tinh mau cua ty 1é ting thu nhap
quoc dan theo ty 1€ ngan sach chi cho gido duc.

6.3. Gia sir 2 dai luong X va Y c6 bang twong quan nhu sau

Y 1 2

X
3 10 20
4 20 30

a) Tinh cac tong.

b) Tinh h¢ s6 twong quan.

¢) Tim ham hdi quy tuyén tinh mau cta Y theo X
d) Tim ham hdi quy tuyén tinh mau cta X theo Y
Huéng din

a) Lap bang sau
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Y1 |2 n; Xl X 0
X
10 | 20
3 30 90 270
30 | 120
20 |30
4 50 200 800
80 | 240
m; |30 |50 n=80 D xni=290 | 3 x’n =1070
myyj | 30 | 100 | > "m y, =130
mj}’j2 30 | 200 Z:miyj2 =230 Znijxiyj =470

b) 1y =-0,0667
¢) Ham hoi quy tuyén tinh mau ctia Y theo X : y, = ax +b

_ _ ~2 ~2
Véi x=3,625; y=1,625; Sx=0,2373; 8y=0.2373
Xy —X. - —
a= U:_ ,0667; b=y—-ax=1,8668;
~2
Sx
Ham hoi quy tuyén tinh miu cia X theo Y: x_y =cy+d,
Xy —X. — —
C =¥=-0,0667; d=x+cy=3,7334
Sy
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PE THI THAM KHAO

PE THI KET THUC HQC PHAN

Moén thi: Xac suit théng ké )

Thoi gian: 75 phat. PE THI SO 1
(Sinh vién chi dwoc si dung cdc bing so thong ké)
(PE THI CACLOP-HE CD)

Ciu 1 (3 diém)

Mot thiét b g@)m 3 bd phan hoat dong doc lap vdi nhau. Xac suét
trong thoi gian t cac bd phan bi hong tuong tng 1a 0,4 ; 0,2 va 0,3.
Goi X 1a s6 b phan bi hong.

a) Lap bang phan phdi xac suat cho X.
b) Tinh ky vong cho Y=3X+D(X).
Ciu 2 (3 diém)

a) Viéc tiéu dung dién hang thang cta cac ho gia dinh ¢
TPHCM la bién ngiu nhién phan phéi chuan véi trung binh 1a 200
KWh va do léch chuan la 40K Wh.

Tinh xé4c suat dé chon ngiu nhién mot ho gia dinh thi ho d6 c6 mirc
tiéu dung dién hang thang dudi 180K Wh.

b) Trong 100 bong dén c6 40 bong hong. Tim xac suat dé lay
duogc 3 bong hong trong 5 bong duogc kiém tra ngau nhién.
Ciu3 (4 diém)
Theo ddi mirc nguyén liéu hao phi dé san xuat ra 1 don vi san pham
& mot nha mdy, ngudi ta thu duoc cac s6 lidu quan sat sau:

Murc nguyén li€u hao phi(gam/sp) 28 129 |30 |31 |32

S6 san pham 3 (11 (17 |11 |8

a) Tim khoang wdc luong vé sb tién trung binh ding dé mua loai
nguyén li€u nay trong tirng quy ciia nha may, vaoi do tin cdy 98%.
(biét gia loai nguyén liéu nay 13 600 ngan déng/gam va san luong
ctia nha mdy trong 1 quy 1a 50.000 san pham).

b) Trudc day, mic hao phi loai nguyén li¢u nay trung binh 1a 31
gam/san pham. S6 liéu ctia mau trén duoc thu thap sau khi nha may
ap dung mot cong nghé san xudt moi. Hay cho nhan xét vé cong
nghé san xuat méi (voi muc y nghia 4%) ?
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PE THI KET THUC HOQC PHAN
Moén thi: Xac suat thong ké

Thoi gian: 75 phat. DE THI SO 2
(Sinh vién chi dwoc sir dung cdc bing soé thong ké)
(PE THI CAC LOP - HE CD)

Cau 1 (3 diém) Co6 8 16 hang trong do co:
2 16 hang loai A: mdi 16 hang 6 san pham loai 1 va 4 san pham loai
2; 316 hang loai B: mdi 16 hang 7 san pham loai 1 va 3 san phiam
loai 2; 3 16 hang loai C: mdi 16 hang 8 san pham loai 1 va 2 san
pham loai 2.
Lay ngau nhién mot 16 hang va tir d6 1y ngiu nhién 2 san phdm
Goi X 1 s6 san pham loai 1 ¢o trong 2 san pham ly ra .

a) Hay lap bang phan phéi xac suit cho X?

b) Tinh ki vong ctua Y=5X+D(X).
Ciu 2 (3 diém)

a) Mot tram di¢n thoai c6 1000 dau day. Xac suét dé tai mot
thoi diém mot noi bat ky goi dén tram 12 0,004. Tinh x4c suat dé tai
thoi diém d6 c6 khong qua 2 noi goi dén

b) Trong mét 16 hang c6 800 san pham loai 1 va 200 san pham
loai 2. Lay ngau nhién ra 5 san pham theo phuong thirc c6 hoan lai.
Tim 6 san pham loai 1 trung binh lay dugc trong 5 san pham lay ra.
Céu 3 (4 diém)

Mot cong ty tién hanh khao sat nhu cau tiéu dung vé 1 loai san
pham do cong ty san xuit. Khao sat mot sé6 ho gia dinh ¢ 1 thanh

hd ta dugc bang sd licu:

Sbluong(kg/thang) 1-2 2-3 3-4 | 4-5 5-6 6-7

S6 ho 20 30 80 60 40 10

a) Hay u6c lugng sé san pham cia cong ty duogc tiéu thu tai
thanh phd trong 1 thang, véi do tin cdy 95%. Cho biét tong s ho
gia dinh trong toan thanh phé 13 500.000 ho.

b) Mot tai liéu cho réng: muc tiéu thu trung binh cua loai san
pham niy & thanh phé 1a 1750 tan/thang thi c6 chap nhan dugc
khong (vé1 muc y nghia 1%)?
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PHU LUC 1
CAC BANG PHAN PHOI XAC SUAT

BANG 1 PHAN PHOI GAUSS

o0 = [ et =P(0< X < x) =
\ 2m Yo
Véi X ~ N(0;1), x=z,. ¥
0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.0 0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359

0.1 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753

0.2 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141

0.3 0.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517

0.4 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879

0.5 0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224

0.6 0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549

0.7 0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852

0.8 0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133

0.9 0.3159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389

1.0 0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621

1.1 0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790 0.3810 0.3830

1.2 0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015

1.3 0.4032 0.4049 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 0.4177

1.4 0.4192 0.4207 0.4222 0.4236 0.4251 0.4265 0.4279 0.4292 0.4306 0.4319

1.5 0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.4418 0.4429 0.4441

1.6 0.4452 0.4463 0.4474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545

1.7 0.4554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633

1.8 0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706

1.9 0.4713 0.4719 0.4726 0.4732 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767

2.0 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817

2.1 0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857

2.2 0.4861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 0.4890

23 0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916

24 0.4918 0.4920 0.4922 0.4925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936

2.5 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952

2.6 0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964

2.7 0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 0.4973 0.4974
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2.8 0.4974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981

2.9 0.4981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986

3.0 0.4987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990

3.1 0.4990 0.4991 0.4991 0.4991 0.4992 0.4992 0.4992 0.4992 0.4993 0.4993

32 0.4993 0.4993 0.4994 0.4994 0.4994 0.4994 0.4994 0.4995 0.4995 0.4995

3.3 0.4995 0.4995 0.4995 0.4996 0.4996 0.4996 0.4996 0.4996 0.4996 0.4997

3.4 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4998

3.5 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998

3.6 0.4998 0.4998 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999

3.7 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999

3.8 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999

3.9 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000

4.0 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000

Vidu: ©(0,55) =0.2088 ; @(1.65) = 0.4505
®(1.96) = 0.475
O (-2,58)=-d(2,58)=—0,4951

Chii y: Néu x > 4,09 thilay ®(x)=0,5

Nguoc lai: Cho y =0.95, CD(ta) =0.475. Tra bang, ta thdy gia

¥
2
tri 0.475 nam ¢ hang 1.9, cot 0.06, diéu nay co nghia la
®(1.96) = 0.475.Dodo t, =1.96.

162



TRUONG CAO PANG CNTT TPHCM

BO MON TOAN

BANG 2 Ham mgt dp Gauss: @(x)

N2
0 1 2 3 4 5 6 7 8 9
0.0 | 0.3989 | 0.3989 | 0.3989 | 0.3988 | 0.3986 | 0.3984 | 0.3982 | 0.3980 | 0.3977 | 0.3973
0.1 | 0.3970 | 0.3965 | 0.3961 | 0.3956 | 0.3951 | 0.3945 | 0.3939 | 0.3932 | 0.3925 | 0.3918
0.2 | 0.3910 | 0.3902 | 0.3894 | 0.3885 | 0.3876 | 0.3867 | 0.3857 | 0.3847 | 0.3836 | 0.3825
0.3 | 0.3814 | 0.3802 | 0.3790 | 0.3778 | 0.3765 | 0.3752 | 0.3739 | 0.3725 | 0.3712 | 0.3697
0.4 | 0.3683 | 0.3668 | 0.3653 | 0.3637 | 0.3621 | 0.3605 | 0.3589 | 0.3572 | 0.3555 | 0.3538
0.5 | 0.3521 | 0.3503 | 0.3485 | 0.3467 | 0.3448 | 0.3429 | 0.3410 | 0.3391 | 0.3372 | 0.3352
0.6 | 0.3332 | 0.3312 | 0.3292 | 0.3271 | 0.3251 | 0.3230 | 0.3209 | 0.3187 | 0.3166 | 0.3144
0.7 | 0.3123 | 0.3101 | 0.3079 | 0.3056 | 0.3034 | 0.3011 | 0.2989 | 0.2966 | 0.2943 | 0.2920
0.8 | 0.2897 | 0.2874 | 0.2850 | 0.2827 | 0.2803 | 0.2780 | 0.2756 | 0.2732 | 0.2709 | 0.2685
0.9 | 0.2661 | 0.2637 | 0.2613 | 0.2589 | 0.2565 | 0.2541 | 0.2516 | 0.2492 | 0.2468 | 0.2444
1.0 | 0.2420 | 0.2396 | 0.2371 | 0.2347 | 0.2323 | 0.2299 | 0.2275 | 0.2251 | 0.2227 | 0.2203
1.1 | 0.2179 | 0.2155 | 0.2131 | 0.2107 | 0.2083 | 0.2059 | 0.2036 | 0.2012 | 0.1989 | 0.1965
1.2 | 0.1942 | 0.1919 | 0.1895 | 0.1872 | 0.1849 | 0.1826 | 0.1804 | 0.1781 | 0.1758 | 0.1736
1.3 | 0.1714 | 0.1691 | 0.1669 | 0.1647 | 0.1626 | 0.1604 | 0.1582 | 0.1561 | 0.1539 | 0.1518
1.4 | 0.1497 | 0.1476 | 0.1456 | 0.1435 | 0.1415 | 0.1394 | 0.1374 | 0.1354 | 0.1334 | 0.1315
1.5 | 0.1295 | 0.1276 | 0.1257 | 0.1238 | 0.1219 | 0.1200 | 0.1182 | 0.1163 | 0.1145 | 0.1127
1.6 | 0.1109 | 0.1092 | 0.1074 | 0.1057 | 0.1040 | 0.1023 | 0.1006 | 0.0989 | 0.0973 | 0.0957
1.7 | 0.0940 | 0.0925 | 0.0909 | 0.0893 | 0.0878 | 0.0863 | 0.0848 | 0.0833 | 0.0818 | 0.0804
1.8 | 0.0790 | 0.0775 | 0.0761 | 0.0748 | 0.0734 | 0.0721 | 0.0707 | 0.0694 | 0.0681 | 0.0669
1.9 | 0.0656 | 0.0644 | 0.0632 | 0.0620 | 0.0608 | 0.0596 | 0.0584 | 0.0573 | 0.0562 | 0.0551
2.0 | 0.0540 | 0.0529 | 0.0519 | 0.0508 | 0.0498 | 0.0488 | 0.0478 | 0.0468 | 0.0459 | 0.0449
2.1 | 0.0440 | 0.0431 | 0.0422 | 0.0413 | 0.0404 | 0.0396 | 0.0387 | 0.0379 | 0.0371 | 0.0363
2.2 | 0.0355 | 0.0347 | 0.0339 | 0.0332 | 0.0325 | 0.0317 | 0.0310 | 0.0303 | 0.0297 | 0.0290
2.3 | 0.0283 | 0.0277 | 0.0270 | 0.0264 | 0.0258 | 0.0252 | 0.0246 | 0.0241 | 0.0235 | 0.0229
2.4 | 0.0224 | 0.0219 | 0.0213 | 0.0208 | 0.0203 | 0.0198 | 0.0194 | 0.0189 | 0.0184 | 0.0180
2.5 | 0.0175 | 0.0171 | 0.0167 | 0.0163 | 0.0158 | 0.0154 | 0.0151 | 0.0147 | 0.0143 | 0.0139
2.6 | 0.0136 | 0.0332 | 0.0129 | 0.0126 | 0.0122 | 0.0119 | 0.0116 | 0.0113 | 0.0110 | 0.0107
2.7 | 0.0104 | 0.0101 | 0.0099 | 0.0096 | 0.0093 | 0.0091 | 0.0088 | 0.0086 | 0.0084 | 0.0081
2.8 | 0.0079 | 0.0077 | 0.0075 | 0.0073 | 0.0071 | 0.0069 | 0.0067 | 0.0065 | 0.0063 | 0.0061
2.9 | 0.0060 | 0.0058 | 0.0056 | 0.0055 | 0.0053 | 0.0051 | 0.0050 | 0.0048 | 0.0047 | 0.0046
3.0 | 0.0044 | 0.0043 | 0.0042 | 0.0040 | 0.0039 | 0.0038 | 0.0037 | 0.0036 | 0.0035 | 0.0034
3.1 | 0.0033 | 0.0032 | 0.0031 | 0.0030 | 0.0029 | 0.0028 | 0.0027 | 0.0026 | 0.0025 | 0.0025
3.2 | 0.0024 | 0.0023 | 0.0022 | 0.0022 | 0.0021 | 0.0020 | 0.0020 | 0.0019 | 0.0018 | 0.0018
3.3 | 0.0017 | 0.0017 | 0.0016 | 0.0016 | 0.0015 | 0.0015 | 0.0014 | 0.0014 | 0.0013 | 0.0013
3.4 | 0.0012 | 0.0012 | 0.0012 | 0.0011 | 0.0011 | 0.0010 | 0.0010 | 0.0010 | 0.0009 | 0.0009
3.5 | 0.0009 | 0.0008 | 0.0008 | 0.0008 | 0.0008 | 0.0007 | 0.0007 | 0.0007 | 0.0007 | 0.0006
3.6 | 0.0006 | 0.0006 | 0.0006 | 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0004
3.7 | 0.0004 | 0.0004 | 0.0004 | 0.0004 | 0.0004 | 0.0004 | 0.0003 | 0.0003 | 0.0003 | 0.0003
3.8 | 0.0003 | 0.0003 | 0.0003 | 0.0003 | 0.0003 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002
3.9 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0001 | 0.0001
4.0 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001
Vi dy: ¢(1,09)=0,2203
¢(—2,80) = ¢(2,80)=0,0079
Chit y: Néu x>4,09 thildy ¢(x)=0,0001
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BANG 3 Phanvi |u|: P(|U|<t,)=yv6i U~ N(0,1).

Y t, 4 t, Y t, v t,
0.50 | 0.6745]0.710 | 1.0581 | 0.910 | 1.6954 | 0.979 | 2.3080
0.51 | 0.6903 | 0.720 | 1.0803 | 0.915 | 1.7224 | 0.980 | 2.3263
0.52 | 0.7063 | 0.730 | 1.1031 | 0.920 | 1.7507 | 0.981 | 2.3455
0.53 | 0.7225[0.740 | 1.1264 | 0.925 | 1.7805 | 0.982 | 2.3656
0.54 | 0.7388 | 0.750 | 1.1503 | 0.930 | 1.8119 | 0.983 | 2.3867
0.55| 0.7554 | 0.760 | 1.1750 | 0.935 | 1.8453 | 0.984 | 2.4089
0.56 | 0.7722 [ 0.770 | 1.2004 | 0.940 | 1.8808 | 0.985 | 2.4324
0.57 | 0.7892 | 0.780 | 1.2265 | 0.945 | 1.9189 | 0.986 | 2.4573
0.58 | 0.8064 | 0.790 | 1.2536 | 0.950 | 1.9600 | 0.987 | 2.4838
0.59 | 0.8239 | 0.800 | 1.2816 | 0.955 | 2.0047 | 0.988 | 2.5121
0.60 | 0.8416 | 0.810 | 1.3106 | 0.960 | 2.0537 | 0.989 | 2.5427
0.61 | 0.8596 | 0.820 | 1.3408 | 0.965 | 2.1084 | 0.990 | 2.5758
0.62| 0.8779 | 0.830 | 1.3722 | 0.970 | 2.1701 | 0.991 | 2.6121
0.63 | 0.8965|0.840 | 1.4015|0.971 | 2.1835 | 0.992 | 2.6521
0.64| 09154 |0.850 | 1.4395|0.972 | 2.1973 | 0.993 | 2.6968
0.65| 0.9346 | 0.860 | 1.4758 | 0.973 | 2.2115 | 0.994 | 2.7478
0.66 | 09542 | 0.870 | 1.5141 | 0.974 | 2.2262 | 0.995 | 2.8071
0.67| 09741 | 0.880 | 1.5548 | 0.975 | 2.2414 | 0.996 | 2.8782
0.68 | 0.9945|0.890 | 1.5982 | 0.976 | 2.2571 | 0.997 | 2.9677
0.69 | 1.0152]0.900 | 1.6449 | 0.977 | 2.2734 | 0.998 | 3.0902
0.70 | 1.0364 | 0.905 | 1.6696 | 0.978 | 2.2904 | 0.999 | 3.2905
Vi du: 7y=0,90 = 1, =1,6449~1,65
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BANG 4

PHAN PHOI STUDENT

P(|T| 2 t,) = o véi T ~ St(n)

Cot 1 : gia tri d6 tuy do n.

Hing 1 : Gia tri nguy co sai 1am o,

Ngi dung bang : Gia tri t twong img voinva o o o

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.15 0.2
1 63.66 -~ 31.82 21.21 = 1589 ~ 12.71 ~ 10.58 9.058 ~ 7.916 - 7.026 @ 6.314 = 4.165 3.078
2 19925 ° 6.965 ' 5.643 ° 4.849 ° 4303 ° 3.896 @ 3.578 ' 3.320 ° 3.104 ° 2.920 ‘' 2.282 1.886
3 | 5.841 : 4541 | 3.896 : 3.482 : 3.182 | 2.951 | 2.763 : 2.605 : 2.471 : 2.353 | 1.924 1.638
4 | 4.604 : 3.747 { 3.298 : 2999 : 2.776 : 2.601 ; 2.456 : 2.333 i 2.226 | 2.132 ; 1.778 1.533
5 | 4032 : 3365 : 3.003 . 2.757 : 2.571 : 2422 . 2297 : 2.191 ; 2.098 : 2.015 : 1.699 1.476
6 | 3.707 : 3.143 | 2.829 | 2.612 : 2.447 | 2,313 | 2.201 | 2.104 | 2.019 : 1.943 | 1.650 1.440
7 | 3499 2998 | 2715 1 2517 : 2365 i 2.241 | 2,136 | 2.046 | 1.966 | 1.895 | 1.617 1.415
8 | 3.355 1 2.896 | 2.634 | 2.449  2.306 : 2.189 | 2.090 : 2.004 : 1.928 : 1.860 : 1.592 1.397
9 | 3250 : 2.821 : 2,574 + 2.398 : 2.262 : 2.150 : 2.055 : 1.973 : 1.899 : 1.833 : 1.574 1.383
10 | 3.169 @ 2.764 ' 2.527 | 2359 {2228 : 2.120 ' 2.028 ‘| 1.948 : 1.877 ! 1.812 ! 1.559 1.372
11 | 3.106 ! 2.718 i 2.491 i 2.328 ! 2.201 ! 2.096 i 2.007 : 1.928 ! 1.859 ! 1.796 i 1.548 i 1.363
12 | 3.055 2.681 2.461 2.303 2.179 2.076 1.989 | 1.912 1.844 1.782 1.538 1.356
13 | 3.012 - 2.650 = 2.436 = 2.282 - 2.160 : 2.060 1974 = 1.899 : 1.832 - 1.771 - 1.530 1.350
14 | 2977 : 2.624 : 2415 | 2.264 : 2.145 : 2.046 ' 1962 : 1.887 : 1.821 ! 1.761 : 1.523 1.345
15 1 2947 1 2.602 : 2397 : 2.249 : 2,131 : 2.034 : 1951 : 1.878 : 1.812 : 1.753 : 1.517 1.341
16 | 2.921 i 2.583 i 2.382 | 2.235 i 2.120 i 2.024 | 1.942 i 1.869 i 1.805 i 1.746 i 1.512 i 1.337
17 | 2.898 2.567 2.368 2.224 2.110 2.015 1.934 1.862 1.798 1.740 1.508 1.333
18 | 2.878 i 2.552 i 2.356 : 2.214 : 2.101 : 2.007 : 1.926 : 1.855 : 1.792 i 1.734 : 1.504 1.330
19 | 2.861 i 2.539 i 2.346 | 2.205 i 2.093 i 2.000 | 1.920 i 1.850 i 1.786 i 1.729 i 1.500 1.328
20 | 2.845 2528 2336  2.197 - 2.086 . 1.994 1914 . 1.844 : 1.782 : 1.725 : 1497 1.325
21 | 2.831 0 2518 2328 © 2.189 | 2.080 | 1.988 ' 1.909 @ 1.840 : 1.777 . 1.721 | 1.494 1.323
22 | 2.819 {2508 2320 ' 2.183 : 2.074 ' 1.983 | 1.905 | 1.835 ! 1.773 : 1.717 | 1492 1.321
23 | 2.807 { 2500 { 2313 { 2.177 : 2.069 i 1.978 | 1.900 { 1.832 : 1.770 { 1.714 | 1.489 1.319
24 | 2797 2492 : 2307 i 2.172 : 2.064 i 1.974 | 1.896 : 1.828 : 1.767 i 1.711 i 1.487 1.318
25 | 2787 - 2485 2301 2.167 2.060 1970 1.893 1.825 - 1.764 - 1.708 = 1.485 1.316
26 | 2779 © 2479 S 2296 2162 ~ 2.056 1967 1.890 ' 1.822 " 1.761 " 1.706 ' 1.483 1.315
27 | 2771 2473 2291 ¢ 2,158 ¢ 2.052 | 1.963 | 1.887 : 1.819 : 1.758 : 1.703 : 1.482 1.314
28 | 2.763 : 2467 : 2.286 . 2.154 : 2.048 : 1.960 | 1.884 : 1.817 : 1.756 : 1.701 : 1.480 1.313
29 | 2756 : 2462 : 2.282 : 2.150 i 2.045 : 1.957 : 1.881 : 1.814 i 1.754 : 1.699 : 1479 : 1311
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Vi du: Véi T ~ St(10), dé tim t, sao cho P(‘X‘ > ta) =0.05,
n0i dung bang g vé1 hang 10, cot 0.05 cho gia tri t = 2.228.
Cu thé: Biét y tim t’;_l: n=11,7y=0,95 > tifos =2,228

Biét t"' tim y: n=20, t"' =t =2,325 — y=0,97

Truong hgp tim t_ sao cho P(‘T‘ < ta) =y duoc khao sat gidng
nhu truong hop phan phédi Gauss
P(1>t,)=1-P(|T[<t,)=1-7.

Chit y: Khi T ~ St(n), véi n > 30, ta c6 thé

—  Dung bang phan phdi Student véi d6 ty do n = oo (hang
cudi), hay

- Xap xi phan phéi Student bang phan phdi Gauss, nghia 1a
X ~N(0,1).
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BANG 5:

TRUONG CAO PANG CNTT TPHCM

BO MON TOAN

PHAN PHOI CHI — BINH PHUONG
P(X27y2,)=0a khi X ~ x*(n)

Hang 1 : Gid tri cua a.

Cot 1 : Gia tri d6 tu do n.

2

Nogi dung bdng : Gia tri xfm . Fna
0.005 0.01 0.015 0.02 0.025 0.03 0.05 0.95 0.975 0.98 0.99 0.995
1 7.879 6.635 5916 5.412 5.024 4.709 3.841 0.004 0.001 0.001 0.000 0.000
2 10.597 9.210 8.399 7.824 7.378 7.013 5.991 0.103 0.051 0.040 0.020 0.010
3 12.838 11.345 10.465 9.837 9.348 8.947 7.815 0.352 0.216 0.185 0.115 0.072
4 14.860 13.277 12.339 11.668 11.143 10.712 9.488 0.711 0.484 0.429 0.297 0.207
5 16.750 15.086 14.098 13.388 12.832 12.375 11.070 1.145 0.831 0.752 0.554 0.412
6 18.548 16.812 15.777 15.033 14.449 13.968 12.592 1.635 1.237 1.134 0.872 0.676
7 20.278 18.475 17.398 16.622 16.013 15.509 14.067 2.167 1.690 1.564 1.239 0.989
8 21.955 20.090 18.974 18.168 17.535 17.011 15.507 2.733 2.180 2.032 1.647 1.344
9 23.589 21.666 20.512 19.679 19.023 18.480 16.919 3.325 2.700 2.532 2.088 1.735
10 25.188 23.209 22.021 21.161 20.483 19.922 18.307 3.940 3.247 3.059 2.558 2.156
11 26.757 24.725 23.503 22.618 21.920 21.342 19.675 4.575 3.816 3.609 3.053 2.603
12 28.300 26.217 24.963 24.054 23.337 22.742 21.026 5.226 4.404 4.178 3.571 3.074
13 29.819 27.688 26.403 25471 24.736 24.125 22.362 5.892 5.009 4.765 4.107 3.565
14 31.319 29.141 27.827 26.873 26.119 25.493 23.685 6.571 5.629 5.368 4.660 4.075
15 32.801 30.578 29.235 28.259 27.488 26.848 24.996 7.261 6.262 5.985 5.229 4.601
16 34.267 32.000 30.629 29.633 28.845 28.191 26.296 7.962 6.908 6.614 5.812 5.142
17 35.718 33.409 32.011 30.995 30.191 29.523 27.587 8.672 7.564 7.255 6.408 5.697
18 37.156 34.805 33.382 32.346 31.526 30.845 28.869 9.390 8.231 7.906 7.015 6.265
19 38.582 36.191 34.742 33.687 32.852 32.158 30.144 10.117 8.907 8.567 7.633 6.844
20 39.997 37.566 36.093 35.020 34.170 33.462 31.410 10.851 9.591 9.237 8.260 7.434
21 41.401 38.932 37.4B4 36.343 35.479 34.759 32.671 11.591 10.283 9.915 8.897 8.034
22 42.796 40.289 38.768 37.659 36.781 36.049 33.924 12.338 10.982 10.600 9.542 8.643
23 44.181 41.638 40.094 38.968 38.076 37.332 35.172 13.091 11.689 11.293 10.196 9.260
24 45.558 42.980 41.413 40.270 39.364 38.609 36.415 13.848 12.401 11.992 10.856 9.886
25 46.928 44314 42.725 41.566 40.646 39.880 37.652 14.611 13.120 12.697 11.524 10.520
26 48.290 45.642 44.031 42.856 41.923 41.146 38.885 15.379 13.844 13.409 12.198 11.160
27 49.645 46.963 45.331 44.140 43.195 42.407 40.113 16.151 14.573 14.125 12.878 11.808
28 50.994 48.278 46.626 45.419 44.461 43.662 41.337 16.928 15.308 14.847 13.565 12.461
29 52.335 49.588 47915 46.693 45.722 44.913 42.557 17.708 16.047 15.574 14.256 13.121
30 53.672 50.892 49.199 47.962 46.979 46.160 43.773 18.493 16.791 16.306 14.953 13.787
35 60.275 57.342 55.553 54.244 53.203 52.335 49.802 22.465 20.569 20.027 18.509 17.192
40 66.766 63.691 61.812 60.436 59.342 58.428 55.758 26.509 24.433 23.838 22.164 | 20.707
45 73.166 69.957 67.994 66.555 65.410 64.454 61.656 30.612 28.366 27.720 25.901 24.311

167




TRUONG CAO PANG CNTT TPHCM

BO MON TOAN

50 79.490 76.154 74.111 72.613 71.420 70.423 67.505 34.764 32.357 31.664 | 29.707 27.991
55 85.749 82.292 80.173 78.619 77.380 76.345 73.311 38.958 36.398 35.659 33.571 31.735
60 91.952 88.379 86.188 84.580 83.298 82.225 79.082 43.188 40.482 39.699 37.485 35.534
65 98.105 94.422 92.161 90.501 89.177 88.069 84.821 47.450 44.603 43.779 | 41.444 39.383
70 104.215 100.425 98.098 96.387 95.023 93.881 90.531 51.739 48.758 | 47.893 45.442 43.275
75 110.285 106.393 104.001 102.243 100.839 99.665 96.217 56.054 52.942 52.039 | 49.475 47.206
80 116.321 112.329 109.874 108.069 106.629 105.422 101.879 60.391 57.153 56.213 53.540 51.172
85 122.324 118.236 115.720 113.871 112.393 111.156 107.522 64.749 61.389 60.412 57.634 55.170
90 128.299 124.116 121.542 119.648 118.136 116.869 113.145 69.126 65.647 64.635 61.754 59.196
95 134.247 129.973 127.341 125.405 123.858 122.562 118.752 73.520 69.925 68.879 65.898 63.250
100 140.170 135.807 133.120 131.142 129.561 128.237 124.342 77.929 74.222 73.142 70.065 67.328

Vidu: Do P(X <a)=1-P(X>a)=1-P(X >a) nénde¢ gidi cac
bai toan ndy, ngudi ta tinh sin mot sd gid tri x sao cho
P(X2x)=0a, X~y*(n).

Véi X ~ %*(10), dé tim x sao cho P(X > x) = 0.025, tra bang tng
v6i hang 10, ¢t 0.025, ta duoc x = 20.483.

n=14, a=5%
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BANG 6:

Hang 1 : Gia tri ciia d6 tu do (tir s6) n. Cot 1 :

PHAN PHOI FISHER
P(X> fa(n,m)) = o khi X ~ F(n,m)

Gia tri d6 ty do (méu sd) m.

Ngi dung béng : Gia tri £ (n,m). fo(n, m)
Trwong hop : o. = 0.05

1 2 3 4 S 6 7 8 9 10 12 15 20 24 30 40 60 120 0
1 161 200( 216 225 230 234 237 239 241 242 244 246 248 249 250 251 252 253 254
2 18.51 19 19.16 19.25] 19.3] 19.33 19.35| 19.37| 19.38] 19.4 19.41| 19.43| 19.45] 19.45| 19.46| 19.47| 19.48| 19.49| 19.5
3 10.13[ 9.55[ 9.28 | 9.12 | 9.01] 8.94 | 8.89 | 8.85 8.81 8.79 8.74 [ 8.7 8.66 | 8.64 | 8.62 [ 8.59 8.57 | 8.5 8.53
4 7.71 6.94] 6.59 [ 6.39 | 6.26] 6.16 | 6.09 | 6.04 | 6 5.96] 5.91 586 | 5.8 577 | 5.75 572 | 5.69 | 5.66 | 5.63
5 6.61 5.79] 541 5.19 | 5.05 4.95 | 488 | 4.82 | 477 | 4.74] 4.68 | 4.62 | 456 | 453 | 45 446 | 443 | 44 437
6 599 | 5.14] 476 | 453 439 428 | 4.21 4.15 | 4.1 4.06| 4 394 | 3.87 | 3.84 | 3.81 377 | 3.74 | 37 3.67
7 559 | 4.74] 435 | 412 | 397 387 | 3.79 | 3.73 3.68 | 3.64] 3.57 | 3.51 344 | 341 3.38 334 | 33 3.27 | 3.23
8 532 | 4.46] 4.07 | 3.84 | 3.69] 3.58 3.5 344 | 3.39 | 3.35 3.28 322 | 3.15 3.12 | 3.08 3.04 [ 3.01 297 | 293
9 5.12 | 4.26] 3.86 | 3.63 348 3.37 | 3.29 | 3.23 3.18 | 3.14] 3.07 | 3.01 294 [ 29 2.86 [ 2.83 279 | 275 | 271
10 4.96 | 41| 3.71 3.48 | 3.33] 3.22 3.14 | 3.07 | 3.02 | 2.98 291 2.85 277 | 274 | 2.7 2.66 | 2.62 | 2.58 | 2.54
11 4.84 | 398 359 [ 336 | 32| 3.09 [ 3.01 295 | 29 2.85 2.79 | 2.72 | 2.65 [ 2.61 2.57 [ 2.53 249 | 245 | 24
12 4.75 3.89 349 [ 326 | 3.11) 3 291 2.85 | 2.8 275 2.69 | 2.62 | 2.54 [ 2.51 247 [ 243 238 | 234 | 23
13 4.67 | 3.81 3.41 3.18 | 3.03] 2.92 | 2.83 277 | 271 2.67| 2.6 2.53 246 | 242 | 238 | 234 | 23 225 | 221
14 4.6 3.74 334 | 3.11 296/ 2.85 | 276 | 2.7 265 | 2.6 | 2.53 | 246 | 239 | 235 2.31 227 | 222 | 2.18 | 2.13
15 4.54 | 3.68 329 [ 3.06 | 29| 2.79 [ 2.71 2,64 | 259 | 254 248 | 24 233 [ 229 | 225 | 22 2.16 | 2.11 2.07
16 4.49 | 3.63] 324 | 3.01 2.85 2.74 | 2.66 | 2.59 | 2.54 | 249 242 [ 235 228 | 224 | 2.19 [ 215 2.11 2.06 [ 2.01
17 4.45 3.59 3.2 296 | 2.81] 2.7 2.61 2.55 249 | 245 238 | 231 223 [ 219 | 215 | 2.1 2.06 | 2.01 1.96
18 4.41 3.55| 3.16 [ 2.93 2.77| 2.66 | 2.58 | 2.51 246 | 2.41] 234 | 227 | 2.19 | 2.15 2.11 2.06 | 2.02 1.97 1.92
19 438 | 3.52[ 3.13 | 29 274 263 | 254 | 248 | 242 | 238 231 | 223 | 2.16 | 2.11 | 2.07 | 2.03 1.98 | 1.93 1.88
20 435 | 349 3.1 2.87 | 2.71] 2.6 251 | 245 | 239 | 235 228 | 2.2 2.12 | 2.08 | 2.04 | 1.99 195 | 1.9 1.84
21 432 | 347 3.07 | 2.84 | 2.68 2.57 | 249 | 242 | 237 | 232 225 | 218 | 2.1 2.05 | 2.01 1.96 1.92 | 1.87 1.81
22 43 3.44] 3.05 | 2.82 | 2.66] 2.55 | 246 | 24 234 | 23] 223 | 215 | 207 | 2.03 | 198 1.94 1.80 | 1.84 | 1.78
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23 4.28 | 342 3.03 [ 2.8 2,64 2.53 | 244 | 237 | 232 | 227 22 2.13 | 2.05 | 2.01 1.96 1.91 1.86 1.81 1.76
24 4.26 | 34| 3.01 [ 2.78 | 2.62] 2.51 242 | 236 | 23 2250 2.18 | 2.11 2.03 1.98 1.94 1.89 1.84 1.79 1.73
25 4.24 | 339 299 | 2.76 | 26| 249 [ 24 234 | 228 | 2.24] 2.16 | 2.09 | 2.01 1.96 1.92 1.87 1.82 1.77 1.71
30 4.17 | 3.32) 292 | 2.69 | 2.53] 2.42 | 233 | 227 | 221 2.16] 2.09 | 2.01 1.93 1.89 1.84 1.79 1.74 1.68 1.62
40 4.08 | 3.23] 2.84 | 2.61 2450 234 | 225 | 2.18 | 2.12 | 2.08 2 1.92 1.84 1.79 1.74 1.69 1.64 1.58 1.51
60 4 3.15| 2.76 | 2.53 | 237 225 | 2.17 | 2.1 2.04 1.99] 1.92 1.84 1.75 1.7 1.65 1.59 1.53 1.47 1.39
120 | 3.92 | 3.07| 2.68 [ 245 | 229 2.18 [ 2.09 | 2.02 1.96 1.91] 1.83 1.75 1.66 1.61 1.55 1.5 1.43 1.35 1.25
0| 384 | 3 2.6 237 | 221 2.1 2.01 1.94 1.88 1.83] 1.75 1.67 1.57 1.52 1.46 1.39 1.32 1.22 1

Trwong hop: o = 0.01

1 (2 |3 |4 |s {6 [7 |8 |o 10|12 |15 2 [24]30 |40 |60 |120] 0
1| 4053 4999 5404 5624 5764 5859 5928 5981 6022 6056 6107 6157 6209 6234 6260 6284 6313 6340 636
2| 9850 99.00 99.14 99.2] 99.3( 99.3] 993 993 9934 994 99.4] 99.4] 99.4] 99.44 99.4] 99.4{ 99.44 9944 995
3| 3410 308] 2940 28.7| 282{ 279] 27.6] 2744 2734 2721 27.0] 2658] 26.6{ 26.6{ 26.5 264| 263] 262] 26.1
4 | 2120 180( 166{ 1591 155] 152| 1491 148 14.6( 14.5] 143] 142( 140] 139] 1384 137 136 135 135
5| 1624 132] 1200 11.3{ 109] 106] 1044 1024 10.14 10.0{ 9.89] 9.72| 9.55| 9.47| 9.38| 9.29| 9.20| 9.11| 9.02
6 | 137 109] 9.78| 9.15| 8.75| 8.47| 8.26| 8.10| 798 7.87| 7.72| 7.56] 7.40| 7.31| 7.23| 7.14| 7.06| 6.97| 6.88
7| 122] 955 85| 7.85| 7.46| 7.19] 6.99| 684 6.72| 6.62| 647 631 6.16| 6.07| 5.99| 591| 582| 574| 565
8 | 112( 865 7.59| 7.01| 6.63] 637| 6.18| 6.03| 591| 581| 5.67| 5.52| 536 528 520| 5.12| 5.03] 4.95| 4.86
9 | 1050 8.02] 6.99] 6.42| 6.06| 5.80| 5.61| 547| 535 526 5.11| 4.96| 4.81| 4.73| 4.65| 4.57| 4.48| 440| 431
10 | 100{ 7.56] 655 5.99| 564 539 520 5.06] 4.94| 4.85| 4.71| 4.56| 4.41] 433| 425| 417| 4.08| 4.00] 391
11| 9.65| 721] 622| 5.67| 532| 5.07| 489 474| 4.63| 4.54| 4.40| 425| 4.10| 4.02| 3.94] 386 378 3.69] 36
12 | 933] 6.93] 5.95| 541| 5.06| 482| 4.64] 4.50| 439| 4.30| 4.16| 4.01| 3.86| 3.78| 3.70| 3.62| 354 345 336
13 | 9.07] 6.70] 5.74] 521| 486| 4.62| 444 430| 4.19| 4.10] 3.96| 3.82| 3.66| 3.59| 3.51| 343| 334 325 3.17
14 | 8.86| 6.51] 5.56| 5.04 469| 446 428| 4.14] 4.03| 3.94| 3.80| 3.66] 3.51| 3.43] 3.35| 3.27| 3.18| 3.09] 3
15 | 8.68] 6.36| 542| 489| 456 432| 4.14] 4.00| 3.89| 3.80| 3.67| 3.52| 3.37| 3.29| 321| 3.13| 3.05| 26| 2.87
16 | 8.53| 6.23] 529| 477| 444| 420| 403| 3.89| 3.78| 3.60| 3.55| 3.41| 3.26| 3.18] 3.10| 3.02| 2.93| 284 275
17 | 840] 6.11] 5.19] 467| 434] 4.10] 393 3.79| 3.68] 3.59| 3.46| 3.31| 3.16] 3.08] 3.00| 2.92| 2.83| 2.75| 2.65
18 | 829] 6.01] 5.09] 458 425 401| 3.84] 3.71| 3.60| 3.51] 3.37| 3.23| 3.08] 3.00| 2.92| 284 2.75| 2.66 2.57
19 | 8.18] 5.93] 5.01] 450] 417| 394 377 3.63] 3.52] 3.43] 3.30] 3.15| 3.00] 2.92| 2.84| 2.76| 2.67| 2.58] 2.49
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20 | 8.10] 5.85| 4.94| 4.43] 4.10] 3.87| 3.70| 3.56| 3.46| 3.37| 3.23| 3.09| 2.94| 2.86] 2.78| 2.69| 2.61| 2.52| 2.42
21 8.02| 5.78] 4.87| 4.37| 4.04] 3.81| 3.64| 3.51] 3.40| 3.31| 3.17] 3.03| 2.88| 2.80| 2.72| 2.64| 2.55| 2.46| 2.36
22 | 7.95] 5.72| 4.82| 4.31] 3.99| 3.76] 3.59| 3.45| 3.35| 3.26| 3.12| 2.98| 2.83| 2.75| 2.67| 2.58| 2.50| 2.40| 2.31
23 | 7.88] 5.66] 4.76| 4.26] 3.94| 3.71| 3.54| 3.41| 3.30| 3.21| 3.07| 2.93| 2.78| 2.70| 2.62| 2.54| 2.45| 2.35| 2.26
24 | 7.82] 5.61| 4.72| 4.22] 3.90| 3.67| 3.50| 3.36| 3.26| 3.17| 3.03| 2.89| 2.74| 2.66| 2.58| 2.49| 2.40| 2.31| 2.21
25 | 7.77] 5.57| 4.68| 4.18] 3.85| 3.63| 3.46| 3.32| 3.22| 3.13] 2.99| 2.85| 2.70| 2.62| 2.54| 2.45| 2.36] 2.27| 2.17
30 | 7.56] 5.39| 4.51| 4.02] 3.70| 3.47| 3.30| 3.17| 3.07| 2.98| 2.84| 2.70| 2.55| 2.47| 2.39| 2.30| 2.21| 2.11| 2.01
40 | 7.31| 5.18]| 4.31| 3.83| 3.51| 3.29| 3.12| 2.99| 2.89| 2.80| 2.66| 2.52| 2.37| 2.29| 2.20| 2.11| 2.02] 1.92| 1.8

60 | 7.08] 4.98| 4.13| 3.65| 3.34| 3.12| 2.95| 2.82| 2.72| 2.63| 2.50| 2.35| 2.20| 2.12| 2.03| 1.94] 1.84| 1.73] 1.6

120 | 6.85] 4.79| 3.95| 3.48| 3.17| 2.96] 2.79| 2.66| 2.56| 2.47| 2.34| 2.19| 2.03| 1.95| 1.86| 1.76] 1.66] 1.53| 1.38
QO | 6.63] 4.61| 3.78| 3.32| 3.02] 2.80| 2.64| 2.51| 2.41| 2.32| 2.18]| 2.04] 1.88] 1.79] 1.70] 1.59| 1.47| 1.32| 1.00

Tuong ty nhu phan phdi chi-binh phuong, véi X ~ F(n,m), cic
gia tri x sao cho P(X >x)=oa dugc tinh san véi mot s6 o, m, n
cho trude.

Vi du: néu X ~ F(5,10), dé tim x sao cho P(X>x)=0.05, tatra
bang (Truong hop a =0,05), hang 10, c6t 5 va nhan dugc gia tri
cuaxla3.33

Dé tim x sao cho P(X>x)=0.01, tra bang (Truong hop
o =0,01), hang 10, ¢4t 5, ta dugc gia tri cuia x 1a 5.64
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~ PHU LUC 2 ' '
HUONG DAN DUNG CAC BANG PHAN PHOI XAC SUAT

Céc bang phan phdi xac suit quan trong gébm phan phdi Gauss,
Chi-Binh phuong, Student va Fisher. Céac gia tri xac suat dac biét
cua ching duogc tinh san va li¢t ké thanh bang nhu sau

BANG 1.  Phén phéi Gauss N(0,1)
Véi X ~ N(0,1), ta c6 hai bai todn xac suét quan trong :
- Tim P(a<X <b),véi a,be R, a<b cho trudc,

- Tim gia tri t, sao cho P(—ta SXsta):P(‘X‘ Stu) =7,

voi y cho trude.

I. Tim P(a <X <b)

1 2/9 13 1x N AA o NP L o
Do f(x) = ——e ™ '? 1a hAm mat d6 cta X nén tir tinh chat cua tich

J2n

phan, ta co

Pa<X<b)- | o = | " fodx - [ fooax
a 0 0

= (D(b) - q)(a)y

trong do ®(x) = j “f(t)dt = j o4t dugc goi 1a ham
0

1
Vardo
Laplace.

Cac gia tri cua ham Laplace dugc tinh san va liét ké thanh bang goi
1a bang phan phoi Gauss.

Ngoai ra, vi ®(x) la ham 1&: ®(-x) = —-d(x), Vx € R, nén ngudi ta
chi can liét ké céac gia tri cua @(x) véoi x > 0.

Bang phan phdi Gauss gém 400 gié trj cia ®(x), voi x thay doi tir
0.00, 0.01, 0.02, ..., 3.99 va duoc bd tri nhu sau
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- Céc hang trong bang, trir hang dau, duoc danh sd tix 0.0, 0.1,
dén 3.9.

— Cac cot trong bang, trir cot dau, duoc danh sb tir 0.00, 0.01
té1 0.09.

Khi d6, img v6i mdi gia tri x trong khoang tir 0.00 dén 3.99 véi hai
s6 1¢ thap phan dang x = a.be, gia tri ®(x) nam & hang danh s6 a.b
va ¢t danh sb 0.0c. Chéng han, véi x =1.52, ®(x) = ®(1.52) nam
¢ hang 1.5, ¢6t 0.02, nghia 1a ®(1.52) = 0.4357.

0.01 0.02 0.03
1.4 0.4207 | 0.4222 | 0.4236
1.5 0.4345 | 0.4357 | 0.4370
1.6 0.4463 | 0.4474 | 0.4484
1

Ngoai ra, vi ®(+o0) =

j e?dt = 0.5 nén d(x) =05, voi
J2r Jo

4 <x <40,
Tém lai, khi X ~ N(0,1) thi
P(a<X<b)=a(b) -0, (1)
v61 @©(x) duoc tinh nhu sau
- Khi 0 < x < 3.99, gia tri ®(x) duoc tim thay trong bang,
— Khi 4 < x < +o0, ®(x) =0.5,
— Khi x < 0, ta dung cong thuc O(-x) = -D(x).

Chii y: Cong thuc (1) van ding cho trudng hop a = —o va hay
b = 400 . Chang han

P(—oo <X < b) = ®(b) — D(—0) = D(b) + 0,5,

vi (D(_OO) = _(D(+OO) = _07 5 )
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P(a <X < +oo) = ®O(+0) — d(a) = 0,5 — D(a).

Hon nita, do tinh chét cua tich phan, ta co

Pla<X<b)=P(a<X<b)=P(a<X<b)=P(a<X<b).

II. Tim t, sao cho P(—ta <X< ta) = P(‘X‘ < ta) =y, véi y cho
truoéc

Xuét phat tr ding thic y =P(—tu SXSta) =2<D(ta), ta duoc
_Y
CD(ta)—2.

Do d6, ung véi gid tri y cho trudc, tinh @ (ta) = % va tim vi tri cua
s6 hang nay trong bang. By gio, t, chinh la tong cua sd chi hang

va sb chi cot. Chéng han, voi y=0.95, (D(ta) =%= 0.475. Tra

bang, ta thiy gia tri 0.475 nam & hang 1.9, ¢t 0.06, didu nay co
nghiala ©(1.96) = 0.475.Dod6 t, =1.96.

0.05 0.06 0.07

1.8 .. | 0.4678 | 0.4686 | 0.4693

1.9 .. | 0.4744 | 0.4750 | 0.4756
2.0 .. | 0.4798 | 0.4803 | 0.4808

Chui y: Ta con gap bai toan timt_ sao cho P(‘X‘ > tu) =a, VOl a
cho truge. Khi do6

P(‘X‘Sta)zl—P(‘X‘>ta):1_a:y
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va ta nhan trd lai bai toan vura khao sat. Thong thuong, y va a lan
lugt duoc goi 1a d6 tin cay va nguy co sai lam.

Hoic dung BANG 3 CHO DON GIAN.

BANG 4. Phin phéi Student St (n)

Do phén phéi Student thudng chi ding trong céc bai toan théng ké
nén véi T ~ St(n), ngudi ta chi c6 cac nhu cau

- Tim t_ sao cho P(‘T‘ < ta) =y,
- Tim t, sao cho P(‘T‘ > ta) =a.

Pé lam duwoc diéu nay, ngudi ta tinh sin P(‘T‘ > ta) =a,
T ~ St(n), voi mot sO gia tri cua (nguy co sai 1am) o va (d6 tu do)
n va liét ké trong bang goi 1a bang phan phdi Student.

Cu thé, cac hang cua bang, trir hang 1, dugc danh s6 theo do tu do
n, cac cot cua bang, trir cot 1, dugc danh s6 theo (nguy co sai 1am)
a . Khi do, ndi dung trong bang ung vo1 hang va cdt nhan duogc
chinh 1a gi4 tri t, can tim.

Vidy Voi T ~ St(10), dé tim t, sao cho P(‘X‘ > tu) =0.05, ndi

dung bang rng vé1 hang 10, cot 0.05 cho gia tri t = 2.228.

0.04 0.05 0.06

9 2398 | 2.262 | 2.150

10 2.359 | 2.228 | 2.120
11 2.328 | 2.201 | 2.096

Truong hop tim t, sao cho P(‘T‘ < ta) =y duoc khao sat gidng
nhu trudng hop phan phéi Gauss
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P(1>t,)=1-P(|T[<t,)=1-7.
Chiiy Khi T~ St(n), véi n > 30, ta c6 thé
—  Dung bang phéan phéi Student voi do ty do n = oo (hang
cuoi), hay

- Xép xi phan phdi Student bang phan phdi Gauss, nghia 1a
X ~N(0,1).

BANG 5. Phin phéi Chi-Binh phwong

Tuong tu phan phéi Student, phan phdi Chi-Binh phuong dugc
dung trong thong ké va ta gdp hai bai toan sau

= Tim a,b e R sao cho P(X<a):P(X>b):%,Véi(nguy
co sai 1am) o cho trudc (bai toan wdc luong),

= Tim C € R sao cho P(X > C) = o (bai toan kiém dinh).

Do P(X<a)=1-P(X>a)=1-P(X>a) nén d¢ gidi cdc bai
toan ndy, ngudi ta tinh san mot ) gia tri x sao cho P(X > x) =a,
X ~y*(n), tuvong tng véi cac gia tri cua o va n cho trude, va

duoc li¢t ké thanh bang. Cac hang, tror hang 1, dugc danh s6 theo
bac tu do n, cac cdt, trir cot 1, duge danh s6 theo cac gid tri cua o .

0.02 0.025 0.03
9 19.679 | 19.023 | 18.480
10 21.161 | 20.483 | 19.922
11 22.618 | 21.920 | 21.342
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Gia tri trong bang tuong tng vdi hang va cft tim dugc chinh 1a gia
tri x can tim. Chang han, v6i X ~ y? (10), dé tim x sao cho
P(X >x)=0.025, tra bang ung v&i hang 10, cot 0.025, ta dugc
x = 20.483.

BANG 6. Phén phéi Fisher F (n,m).

Tuong ty nhu phan phdi chi-binh phuong, véi X ~ F(n,m), cic
gia tri x sao cho P(X >x)=oa dugc tinh san véi mot s6 o, m, n
cho trudc.

Cu thé, nguoi ta chi xét hai gia tri ciia o 12 0.05 va 0.01, va céac gia
tri cua x dugc liét ké thanh hai bang :

Bang 1 ung voi o = 0.05 va bang 2 tmg véi o = 0.01.

Trong mdi bang, hang 1 liét ké cac gid tri ctia n. Cot 1 liét ké cac
gia tri cua m va gia tri trong bang la gia tri x can tim tuong tng.

Chang han, néu X ~ F(5,10), dé tim x sao cho P(X>x)=0.05,
ta tra bang 1, hang 10, ¢4t 5 va nhéan dugc gia tri cia x 1a 3.33

4 5 6
9 3.63 3.48 3.37
10 3.48 3.33 3.22
11 3.36 3.2 3.09

177



TRUONG CAO PANG CNTT TPHCM BO MON TOAN

Pé tim x sao cho P(X >x)=0.01, tra bang 2, hang 10, c6t 5, ta
duogc gia tri cua x 1a 5.64

4 5 6
9 6.42 6.06 5.80
10 5.99 5.64 5.39
11 5.67 5.32 5.07
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PHU LUC 3

HUONG DAN SU DUNG MAY TiNH

Trong phan nay, ta chi khao sat cic phép tinh théng ké trén ba loai
may: FX 500A, FX 500MS, 570MS va FX 500ES, 570ES.

I. Cac ky hiéu, ghi chu

— Céc phim bam trén may duoc ky hiéu boi cac biéu tugng dugc
déng khung’ Vi du : @7 m’ @7 @7 MRS E: B; @5 B; ’ 7
(sin), Cog), ...

— Céc phim miii tén nhu : @), @, &, @ 1a cac ‘jr)

phim trén nat Replay -

—  Chudi cac ky hiéu biéu tuong nhu “ 2> Bl » H-> I >

— [=)” nghia 1a bAm cac phim [2), (B), B, (1), (@), (Z) trén may
theo thur tu tir trai sang phai.

II. Cac budc trong tinh toin thong ké véi cac loai may

FX-5004, FX-500MS, FX-570MS

Dé nhan duoc cac két qua trong tinh toan thong ké mot bién, ta thyc
hién tuan tu cac budc sau

Budc 1: Vao ché d6 thong ké (SD).

Budc 2: X6a dir liéu théng ké cil.

Budc 3: Nhép s6 liéu thong ké moi.

Budc 4: Khai thac két qua tir s6 liéu thong ké vira nhap.
Budc 5: Thoat khoi ché d6 thong ké.

Cu thé, ta c6

Buwiéc 1: Vao ché dj thong ké
Méy FX—500A: -]
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May FX-500MS:  [w0g) —» [2)
May FX-570MS:  [wog) » (]

Buwéc 2: Xéa so ligu thong ké cii
Trong ché d6 SD, ta thuc hién nhu sau:
May FX—500A: [uo0e] — (0] — (wooe] — (]
May FX-500MS va FX-570MS:
— [0 » (1) > B -

Buwéc 3: Nhip s6 ligu thong ké méi

S0 ligu khong cé tan sé: Chiang han dé nhap diy sé liéu cua X

X|11]2|13[4|5

May FX-500A:
D- M- 2->W-E->M - E -0
— & - ] - [ag)

May FX-500MS va FX-570MS:
-2 M- E
— W) - [@ - M - (3 - W - ad

80 liéu co tan so: Chang han d¢ nhap day so6 li¢u cia X

X |1]213(4]5
Tansd |3 (24|52

May FX-500A: (1) - X - 3] b4
- [2)-> X > 2> ]
S>E->-X->E->M
>@->X->E->0
>E->X->E2-0
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— [AC]

May FX-500MS va FX-570MS:
@ - @ - G- E)-
-2 - 0- 2> W
S ) Y G P Y Y Y Y (T
— @) - A - 6)- E -
- B - 6F - 0] 2> W
— [ad

Buéc 4: Khai thdc két qua

Vé6i X chi trung binh mau;

o) chi phuong sai mau chua hiéu chinh;

n

6 chi phuong sai mau c6 hi¢u chinh;

E x, chi tong so liéu mau;

Z x? chi tong binh phuong céac so liéu mau

n chi ¢& mau.

Ta co

May FX-500A:
X: —
c : —
c - @
in : —[E
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fo (ee] — (@]
n: [A— (6]

May FX-500MS va FX-570MS:
X: G - 2> 1> =
c: H->E->0E->E3
c : F->@-EB-E3
in - D@23
n: A > D> B =

Buéc 5: Thodt khéi ché dj thong ké

May FX-500A: - [
May FX-500MS: -
May FX-570MS: -1

III. Cic buéc trong tinh todn théng ké véi cdc loai mdy:

FX-500ES, FX-570ES

Pé nhan duoc cac két qua trong tinh toan théng ké mot bién, ta thuc
hién tuan tu cac budc sau:

Budc 1: Vao ché d6 thong ké (STAT).

Budc 2: Vao ché do chinh sira dir liéu.
Budc 2.1: X6éa dit liéu théng ké cil.
Budc 2.2: Nhép s6 liéu thong ké moi.

Budc 3: Khai thac két qua tir s liéu thong ké vira nhép.
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Budc 4: Thoat khoi ché d6 thong ké.
Chu y: Chi co6 su khac biét gitia hai loai may nay trong budce 1.
Tét ca cac budc con lai 1a nhu nhau.

Cu thé, ta co:

Buwiéc 1: Vao ché dj thong ké
May FX—500ES: (wooe) » 2] > @) >
May FX—570ES: (wooe) » Bl > D >

Buwéc 2: Vo ché dp chinh siva dit ligu
Trong ché do STAT, ta thuc hién nhu sau:

) - D (2

Buwéc 2.1: Xéa so ligu thong ké cii

ELEANEAEIEAF]

Buéc 2.2: Nhip so ligu thong ké mdi

S6 liéu khéng c6 tan so: Chang han dé nhap day sd liéu cua X

X|1|12(3(4]5

N-E-2-EB-8->E->4E
->E-06E->=-Rd

80 liu co tan so: Chang han dé nhap day so licu cua X

X |1]213(4]5
Tiansd |3 (24|52

Néu trén man hinh khong c6 cot Freq (cot dé nhap tan sd) thi bAm
— [00g) > @ —» @ - [@
Nhip ditlisw: D->EF-2-E2-B-E-
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->E-8-E-
Nhip tinsé: @ > ®->EB->-EB-2->-E
-EB8-B-8-02-E-

Buwéc 3: Khai thdc két qua

Vé6i X chi trung binh mau;

G chi phuong sai mau chua hi¢u chinh;

O | chi phuong sai mau c6 hiéu chinh;
in chi téng s6 liéu mau;
Z x? chi tong binh phuong céc sd liéu mau
n chi c& mau.
Taco

X: BA-o0-06->2->32
o B-AD-EB-8-3
c  EB-D-E-0-E
n  BA-D-E-0-E3
in:eE]eE]—)E]AE]

Buéc 4: Thodt khéi ché dé thong ké
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TAI LIEU THAM KHAO

1. Xac suat théng ké ‘ )
GS. DPANG HAN — TRUONG DAI HQC KINH TE TPHCM, 1991

2.Bai tap x4c suét va Ehéng ké toan
Chu bién TS NGUYEN CAO VAN - TRUONQ DAI HOC KINH
TE QUOC DAN HA NOI, NXB GIAO DUC HA NOI, 2002

3. Ly thuyét xac sudt va thong ké toan ’
Thac st HOANG NGOC NHAM — TRUONG PAI HOC KINH TE
TPHCM, 2005

4. Bai tdp xac suat va thong ké toan '
Thac si LE KHANH LUAN — TRUONG PAI HQC KINH TE
TPHCM, 2005

5. Ly thuyét xac sut va thong ké toan hoc

LE TRUNG TUONG — TRUOGNG PAI HOC BACH KHOA
TPHCM
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