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§1. BIEN CO NGAU NHIEN

1.1. Hién twong ngau nhién
Nguoi ta chia cac Kin trong xay ra trongdoi song
hang nay thanh haido tat nhién vangau nhién.

» Nhitng hién twong ma khidugc thyc hién trong cun
mot diéu kién 5 cho a Kt qua nhe nhauduoc goi 1a
nhitng hién trong #t nhién.

Ching han, dun nréc o diéu kién binh throng dén
100°C thinudc s bdc hoi; mot nguai nhay ra khvi may
baydang bay thi ngoi d6 < roi xudng la &t nhién.

» Nhitng hién trong ma cho du khiugce thyc hién trong
cung ndt diéu kién vin cé tié 8 cho ra céac & qua
khac nhautuoc goi la nhitng hién twgng ndiu nhién.
Ching han, gieo nét hat lGa & diéu kién binh throng
thi hat lda c6 ti nay mam ding c6 tté khéng riy mam.
Hién trong ndiu nhiénchinh laddi teong khio séat @a
ly thuyét xac sit.

1.2. Phép thir va bién cb

» Dé quan sat cac ém trong ngﬁy nhién, ngoi ta chc
cac hén tuqng‘néy x@t hién nhiéuNIﬁn. Viéc thuc hiér]
mot quan sat & mot hién twgng ndiu nhién naato, dé
xem hén trong nay cé #y ra hay khéngiuoc goi la
mot phép thi (test).

» Khi thuc hién mot phép ttik, ta khong th du doanduoc
két qua xay ra. Tuy nhién, ta c6 éliét ké #t ca cac Kt
qua co the xay ra.

= Tap hop tit ca cac Kt qua co thé xay ra aia mt
phép thr duoc goi 1a khong gian niiu caa phép th
d6. Ky hisu 129,
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» Chwong 1. Xac suét cta Bién cé » Chwong 1. Xac suét cta Bién cé

= M&i phan tir w € Q dugc goi la mot bién cs sor cip. A=1{4;4,5;...;10}, B={0; 0,5;...; 3,5},...
= M&i tap A C Q dugc goi la mot bién co (events). 1A cac kin &b.
VD 1. Xét mot sinh vién thi Kt mén XSTK, thi hanl Céc bén o5 A, B ¢ thé duoc phét béu lai la:

dong aia sinh vién nay |a 61 phép tli.

= A: “sinh vién nay thidat mén XSTK”;
Tap hop tt ca cacdiém sb: B : “sinh vién nay thi hng mén XSTK".
Q={0; 0,5 1; 1,5;...; 9,5 10} + Trong not phép thir, bién o6 ma ctic chin € xay ra
ma sinh vién nay c6 é&fiat 1a khéng gian fu. dugc goi 1a bién cf chac chin. Ky higu 1aQ.
Céc phn tir Bién o khong tie xay radugc goi la bien @ rong.
W, =0€Q W, =05€Q,...,w, =100 Ky hidula .,

la cac bin & so cap. VD 2. Tit nhém c6 6 nam va 4dimta chon ng?u nhién|
, rab ngrm Khi dd, bien @ “chon duoc it nhit 1 nant
CAac §p con qa:

7

l& chic chin; bién & “chon duroc 5 ngeoi ni#” 1a réng.

1.3. Quan I giira cac bén cb
a) Quan k¢ twong dwong

b) Téng va tich aia hai bién co
» Tong a1a hai bén ad A va B 1a mdt bién o, bién o
Trong 1 phép tin, bién & A duoc goi 14 kéo theobién nay xiy ra khi A xay ra hayB xay ra trong not phep
cb B néu khi A xay ra thi B xay ra. Ky hBulaA C B. thir (it nhat mot trong hai bén o6 xay ra).
Hai bién o A va B duoc goi 1a twong dwong véi nhau Ky higula AU B hay A + B.

ntuAcC BvaBC A Kyhieulad=B. b Tich aia hai bén a5 4 va B 1a mt bién o5, bién o

VD 3. Quan sat 4 con ga mé trang trong 1 ngay. @ Fh?ry @/ ;%&Téjégify;ugg Xy ra trong nt phey
A1 “c6 i con ga made trang trong 1 ngay”j = 0, 4. ' T R
A “c6 3 haic 4 con 0a mate tring trona 1 naay” VD 4. Mt nguoi thg sin kin hai viéndan vaomot cor
e T ga maie 1 U g’ g Lngay. thd va con thuéchét néu né h trdng @ hai viéndan.
B: “c6 nhieu hon 2 con ga méié tring trong 1 ngay

Goi A, : "vién dan tht 7 tring con thd” { = 1, 2);
A “con tha b trangdan”; B : “con tha b chét”.

Khi do, tacd:A, C B, A, ¢ B,BC AvaA=DB.

» Chwong 1. Xac suét cta Bién cé » Chwong 1. Xac suét cta Bién cé

Khi do, ta c6:A = A UA, vaB = A NA,. c) Bién cb déi 1ap
VD 5. Xét phép tkr gieo hai ht IGa. Trong 1 phép tin, bién o6 A duoc goi Ia bién & déi |ap
Goi N, : “hat IGa thi i nay mam”; (hay bEn\o@ bU)A aia bin oﬁ\A néu vél_ ch _néu khiA
¢ , A . N i xay ra thi A khong >y ra va ngoc lai, khi A khénc¢
K, : “hat l0a thr i khong iy mam” (i = 1, 2); xay ra thi 4 xay ra.
A:“co 1 hat lGa my mam”. W ta cofd = 0\ A
Khi 46, khang gian A cia phép ti |a: VD 6. Tir 1 16 hang cha 12 chinh pim va 6phé pham,
Q= {K K,; N\K,; K;Ny; NN, }. nguoi ta ctpn ngau nhién ra 15 pham.
Céc bén o) tich sautay la cac Hin ¢ so cip: Goi 4, : “chon d_uo’cf chinh plam”, i = 9,10,11,12.
w, = K K,, w,=NK,, w,= KN, w, =NN,. Ta c6 khbng gian au la:
i ; Q=4U4,U4,UA,,
Bién 05 A khoéng phi la so cip vi A = N, K, UK N,. i

vad,, = Q\ A, = A UA UA,.
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1.4. H ddy du cac bién cb
a) Hai bién ¢b xung khic
Hai bién o6 A va B dugc goi la xung khic véi nhau
trong not phép thi néu A va B khdng cung &y ra.
VD 7. Hai sinh viénA va B cung thi mén XSTK.
Gi A : “sinh vién A thi d6™;

B : “chi ¢6 sinh viénB thi dd”;

C : “chi c6 1 sinh vién thdd”.
Khi d6,A va B la xung kfic; B vaC khéng xung khc.

Chuy
Trong VD 7,4 va B xung khic nhrng khéngddi lap.

Monday, January 03, 2011

b) Hé diy di cac bién cb L

Trong nét phép thr, ho gom n bién & {A}, i=1,n

duoc goi 1a e diy da khi va chi khi coduy nhét bién

o A iy €{1;2...; n} cia hp xay ra. Ngha la:
)ANA =2V i=jva2)A U4 U..U4 =Q.

VD 8. Trén Ian 4 bao lta vao nhadirbéc ra 1 at.
Goi A.: “hat lta bc duoc la aia bao i i*, i =1, 4.
Khido, he {4; Ay; A;; A,} laday du.

Cha y B

Trong 1 phép thn, hé {4; A} laday du véi A tay y.

§2. XAC SUAT CUA BIEN CO
Quan sat cac & o5 dbi voi mot phép thr, mic dc
khéng tté khing dinh mot bién 6 cé xiy ra hay khon
nhung ngroi ta co the phong doéan khi ning xiy ra aia
cac bén o nay la |t hay nféu. Kha nang xay ra khacl
quan @a nbt bién 65 duoc goi 1a xac suit (probability’
cua bén d do.
Xéac sit cia bén o A, ky hiéu 1a P(A), co tré dugc
dinh ngha king nhéu dang sau:
= dang & dién;
= dang thong keé;
= dang tiéndé Kolmogorov;
= dang hinh hc.

2.1.Pinh nghia xac stit dang ¢ dién

Xét mot phép thir voi khong gian mu Q = {w,;...;w, }
va bién o A C Q c6 k phan tir. Néu n bién o so cip
c6 cung kla ning xiy ra (dong khi nang) thixac suat
cua bén & A dugc dinh ngha la:

P(4) = S¢ truong hgp A xdyra _ k
S6’ truong hop ¢é thé xdyra n’
VD 1. Mot cong ty @n tuyén hai nhan vién. C6 4 ngi
nit va 2 ngroi nam rop don ngau nhién(kha nang trang
tuyén cia 6 ngroi la nhr nhau). Tinh xac sitide:
1) c hai ngroi trng tuyen déu la n;
2) cO it nkit mot ngudi nit trang tuyn.

» Chwong 1. Xac suét cta Bién cé

VD 2. Tir mot hop chra 6 &n phim tt va 4 plé phim
nguoi ta chon n@u nhién ra 5& phim.
Tinh xac sét dé co:

1) ca 5 san pham déu tét; 2) diing 2 plé pham.

VD 3. Tai mét bénhvién c6 50 ngoi dang chy két qua
kham ténh. Trongd6 c6 12 ngoi cho két qua noi soi,
15 ngroi cho két qua siéu am, 7 ngdi cho két qua ca
noi soi va siéu am. @ tén ndiu nhién ndt nguoi trong
50 ngroi nay, hay tinh xac s goi duoc ngroi danc
cho két qua noi soi haic siéu am

2.2.Pinh nghia xac sut dang théng ké
» Néu khi thrc hién mot phép thir naodo n 1an, thiy cé
k 1An bién 6 A xuét hien thi § 5 © duoc goi 2 tan
n
suit cia bién o A.
» Khi n thayddi, tan stit ciing thaydoi theonhung ludr

daodong quanh rit 5 ¢6 dinh p = lim E.

n—0o0 n
» S5 p ¢ dinh nayduoc goi 1a xac suit caa bén o5 A
theo nghia th‘mg ké

Trong thrc t, khin di lon thi P(A) ~

3|»
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VD 4.

b Pearsondd gieo nét dong tién can ddi, dong chit
12.000 din thiy c6 6019 hn xuit hién mat sip (tin
Suit 1a 0,5016); gieo 24.000in thiy c6 12012 hn
XUt hién mat sip (tn suit 14 0,5005)

» Laplacedd nghién ¢u ti 1¢ sinh trai —gai & London
Petecbua va Berlin trong 1Gm vadua ra fin suit
sinh bé gai la 21/4

r Cramerdd nghién au ti I¢ sinh trai —gai ¢ Thuy bién
trong rim 1935 va kt qui cd 42.591 b@ai dugc sint
ra trong dng $ 8€.273 té so sinh, &n siit 1a 0,482E
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» Chwong 1. Xac suét cta Bién cé
2.3.Pinh nghia xac suit dang hinh hoc (tham khio)

Cho mén Q. Goi dé do cua

la @ dai, di¢n tich thé tich
(tng Wi Q la duong cong,
mién phang, kibi). Xét diém

M roi ngau nhién vao nain . $
Q
Goi A: “diém M roi vao mén S ¢ Q”, ta co:
P(4) = do dOS'
do do 2

VD 5. Tim x&c sét ciadiém M roi vao hinh tron &i
tiép tam gidaiéu c6 canh 2cm.

Giai. Goi A: “diém M roi vao hinh tron i tiép”.

Dién tich dia tam giéc la:

22.\/5 _ \/g cm2. 2cem

di(Q) =
4 0
Ban kinh @a hinh tron la: y
123 3 '
r=—.——=-—cam
3 2 3

@] .

= di(S) = ’K[?

> Chwong 1. Xac suét cua Bién cé
VD 6. Hai ngroi ban hen gip nhau 4i 1 dia diém xac
dinh trong khang tr 7h dén 8h. Mbi nguoi dén (va
chic chin dén) diém hen mot cachdoc lap, néu khong
gap ngoi kia thi doi 30 phat héac dén 8 giy thi khon
doi nita. Tim xA&c sdt dé hai rguoi gap nhau

Gidi. Chon mbc thyi gian 7h 140, | x-y+05=0

Goi z, y (giv) la thyi gian ! /
0,5

trong ang aia Moi Nguoi
di dén diém hen, ta co: ’
0<2z<1,0<y<1.

Suy raf la hinh vuéng
¢6 anh la 1don vi. x-y-05

Tir diéu kién, ta c6
r—y <05 r—y—0,5<0
z—y>—0,5 r—y+0,5>0.
Suy ra, mén gip nhau gp nhau éa hai ngoi la S
0<z<10<y<lz—y—05<0,z—y+0,5>0}
vgypzwzézm%_
di(Q)) 4

2.4. Tinh chit clia xac stt

1) Néu A la bién o5 tuy y thio < P(4) <1;

2) P(@) =0; 3)P(QY) =1,

4) Néu A C B thi P(A) < P(B).

|a:y|§0,5<:>l

» Chwong 1. Xac suét cta Bién cé
§3. CONG THUC TINH XAC SUAT
3.1. Cong thirc 0dng xac sit
Xét mot phép thir, ta c6 cac cng thic cdng xac sét sat
» Néu A va B 14 hai bén o tuy y:
[P(AU B) = P(A)+ P(B)— P(AN B) |
» Néu A va B 1a hai bén o xung kHic thi:
[P(AU B) = P(A)+ P(B) |
» Néu hp {4} (i =1,...,n) xung kic ting doi thi:
P(AUAU..UA |=P(A)+P(4)+.+P(4,).
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» Chwong 1. Xac suét cta Bién cé » Chwong 1. Xac suét cta Bién cé
VD 1. M6t nhém ¢6 30 nh&au tr cac lai, trongdd cé

Chay
13 nhadau tr vang; 17 nhatau tr ching khoan va 1 — —
nhadau tr ca vang fin ching khoan. Mt ddi tac gip ANB=AUB; AUB=ANB.
Ngau nhién ndt nhadau tr trong nhomTim xac sét dé
ngudi d6 gap dugc nhadau tr vang hdc ching khoan

Dic biét VD 3. Trong ot vUng dang, tilé ngx(‘yi méc bénh tim
= = la 9%; mic beénh huyét ap la 12%; riic ca bénh tim vi
P(A) =1-P(4); P(4) = P(A.B) + P(AB). huyét &p 1a 7%. Cbn ndiu nhiénl ngroi trong vuing
d6. Tinh xéac sit dé nguoi nay khong ric benh im v2
VD 2. Mot hop phin c6 10 vién trongé c6 3 vién may khong nac benhhuyet ar?
d6. Lay ngdu nhién tr hop ra 3 vién phn.
Tinh xac st dé ldy dugc it nHit 1 vién ptin maudo.

3.2. XAC SUAT CO PIEU KIEN
» Xét phép th: 3 ngroi A, B va C thi tuyén vao not

» Chwong 1. Xac suét cta Bién cé

Lac nay, bén 65: “2 nguai thi db trongdd co A” 1a:

- —_— 2
cong ty. G AH ={ABC,ABC} vaP(AH) = .
A: *ngudi A thidd”, B: “ngudi B thi dd”, . o . .
C:*nguoi C thidd”, H: “c6 2 ngroi thi dd”. p Bay gi, ta xét phep Wla: 4, B, €' thi tuyen vao gt
Khi d6, khong gian B o cbng ty va kit thém thong tin c6 2 nghi thi do.
{ABC,ABC,ABC,ABC,ABC,ABC,ABC,ABC}. Khoéng gian riu tré thanhH va A tro thanhAH .

Tacé
A= {ABC,ABC,ABC, ABC} = P(4) =2,

Goi A|H: * A thi d? biét ring c6 2 ngai thi d8” thi ta

2 P(AH
duoc: P(A|H) = g — ]E(H))

H={ABC,ABC,ABC}= P(H) =

o | w

» Chwong 1. Xac suét cta Bién cé

3.2.1.Pinh nghiia xac sut co diéu kién Nhgn xét
Trong ot phép thr, xét hai bin o bat ky A va B véi Khi tinh P (4|B) véi diéu kien B da xay ra, ngha Ia ta
53(3)7 >r2.an((:: E@;EOGI;;.EIﬁnnOT;?aYOI (e gn § da han ché khong gian ru © xudng conB va han ché
xay radugc <y el v iDAr?B : A xubng conAN B.
P(A|B) _ PAnB) )
P(B) Tinh chat
VD 4. Mot nhém 10 sinh viéngn 3 nam va 7 itron 1)0< P(A|B) <L vAC,
d6 c6 2 nam 18 tii va 3 rir 18 twi. Chon ndiu nhién : ] .
sinh vién tr nhomdo. 2) réu A C C thi P(A]B) < P(C|B);
Qi A: “sinh viéndugc chon la nit”, ) _
B: “sinh viénduoc chon 12 18 téi" 3) P(4]B)=1-P(4|B)
Hay tinhP(A| B), P(B|A) ?
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» Chwong 1. Xac suét cta Bién cé

3.2.2. Coéng thirc nhan xac sit
a) Sr dgc lap cia hai bién cb
Trong ndt phép thr, hai bén o6 A va B duoc gi la

dgc ldp neu B co6 xay ra hay khongeiing khonganh
huéng dén khd nang xay ra A vanguoc lai.

Neu A va B doc lap voi nhau thi cacp bien oo
AvaB, AvaB, A vaB cungdoc lap véi nhat.

b) Cong thirc nhan )

» Néu A va B 1a hai bén &b khdng dac ldp thi:

P(ANB) = P(B)P(A|B) = P(4)P(B|A).

Néu A va B 1a hai bén o dgc lp thi:
[PANB) = P(A) P(B)]

P Néu n bién & A4, i = 1,...,n khdng dgc ldp thi:

P(44,.A)=P(A)P(4,|4).P(4]4.4_)

VD 5. M6t nguoi c6 5bongden trongdd cé 2 bong t
hong. Ngroi d6 thr ngau nhién &n ot ting béngder
(khéng hoandi) chodén khi chon duoc 1 béng ét.
Tinh xac sét dé nguoi d6 thr dén lan tha 2.

VD 6. Mot sinh vién foc hé nién ck duoc thi lai 1‘Ién
neu lan thi thr nhat bi rét (2 lan thi doc lap). Biet rang
xac sut dé sinh vién nay thiio lan 1 va &n 2 trong
ung la 60% va 80%. Tinh xac&wsinh vién nay thdo?

VD 7. C6 hai ngdi A va B cungdit lénh (doc lap) dé
mua & phiéu aia mbt cong ty \bi xac sut muadugc
trong tng la 0,8 va 0,7. Bt ring c6 ngoi muadugc,
Xac st dé nguoi A muadugc 6 phiéu nay la:
A. E; B.E; C.@; D.E.
47 19 47 19

VD 8. Trong dp tt, 6ng A dem ban 1 cay mabh va !
cay mai nb. Xac sit bandugc cay maién 1a 0,9. Nu
ban dugc cAy mai én thi xac sht bandugc cay me
nho & 0,7. Nu cay mai én khong bantuoc thi xa
Ssuit bandugc cay mai nh 1a 0,2. Bét ring 6ng A bar
dugc it nHit 1 cay mai, xac gt ¢ 6ng A banduoc c
hai cay mai la:

A. 0,642, B.0,6848

C. 0,479¢ D. 0,891

VD 9. Hai ngroi A va B cung cloi trd choi nhu sau:
Ca hai luan phiéndy mdi lan 1 vién bi & mot hop dung
2 bi ting va 4 biden (bidugc lay ra khéng ti lai hop).
Ngudi nao hy dugc bi tring tréc thi thing cuc.

Gia sir A lay truge, tinh xac sit A thing cuc %

3.2.3. Cong thirc x4c sut day di va Bayes.

a) Cong thirc xac sut day da

Xét hp n bién & {A} (i=12,...,n) diy di va B |3
mot bién o bat ky trong phép th, ta co:

P(B) = Z P(4)P(B|A]
i=1

= P(4)P(B|4,)+ ...+ P(A,)P(B

VD 10. Mét ctra hang ban hai & bong dén cung kic
c& gom: 70 bong mau dng wi ti 1é bong feng 1a 19
va 30 béng mau vangéi ti 1€ hong 2%. Mt khact
hang clon mua ndu nhién 1 béngeén ir cira hang nay
Tinh x&c sét dé nawdi nay muadugc béngdeén Bt

4,).

n

VD 11. Chudng tho 1 ¢ 3 con th tring va 4 con tb

» Chwong 1. Xac suét cta Bién cé
chay .
Trong tic nghém ta dung s d6 giai nhanh nir sau

< Nhanh 1: P@én 6t mau téng) = 0,7.0,9¢

Nhanh 2: P@én 6t mau vang) = 0,3.0,8
Suy ra:

P(@eén 6t) = thng xac sét caa2 nhanh = 0,98

den; chwng 2 c6 5 th tring va 3 tb den. Quan s
thiy c6 1 con th chay tir chwng 1 sang ching 2, sa
d6 c6 1 con th chay ra tr chubng 2. Tinh xac sat dé
con th chay ra tr chudng 2 1a tho tring 7
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» Chwong 1. Xac suét cta Bién cé

b) Céng thirc Bayes
Xét hp n bién & {A} (i=12,...,n) ddy du va B la

mot bién od bit ky trong phép th. Khi d6, xac sit dé
bién 0 A xay ra sau khiB da sy ra la:
]

) P(4)P(B|4)) P(4)P
iP(AZ,)P(B|Ai) P(B)

P(A B)=

(3

VD 12. Xét tiép VD 10. Gia sir khach hang afn muz
dugc bongden 6t. Tinh xac st d& nguoi nay mue
dugc bongdén mau vang

Phan biét cac bai toan ap dung céng thirc
Nhan - Pay du - Bayes
Trong 1 bai toan, ta xét 3 bién cé A, A, B.
1) Néu bai todn yéu cau tim xac suét cia A4 () B,
A, B thi day la bai toan céng thirc nhan.
Xac suét 1a xdc suét tich cua tirng nhanh.

2) Néu bai todn yéu cau tim xac suét cta B va
{A, A} day du thi day 1a bai toén 4p dung
cdng thirc day da. Xac suat bang téng 2 nhanh.

» Chwong 1. Xac suét cta Bién cé
3) Néu bai toan yéu cau tim xac suét ctia A, 4

va cho biét B d3 xdy ra, déng thoi he {4, A}

day du thi day |a bai todn ap dung céng thic

Bayes. Xac suét la ti s6 gitva nhdnh cén tim

v&i tong cda hai nhanh.
VD 13. Nha mayX c6 3 phan xong A, B, C tuong
rng gin xuit ra 20%, 30% va®% Hng sin phim cia
nha may. Gi s ti 1& sin prim hong do cac phanwéng
A, B, C twongtng gin xuit ra la 1%, 2% va 3%.
Chon ndiu nhién 1 8n plim do nha mayX san xuét ra.
1) Tinh x&c st (ti 18) sin prim nay 1a lbng ?

2) Tinh xéac sit san phim nay fong va do phanuwong
A sin xut ra *

» Chwong 1. Xac suét cta Bién cé

3) Biét ring sin phim duoc chon 1a hing, tinh xéc sit
san pham nay la do phanuwéng A san xuat ra ?

VD 14.Ti I¢ 6t6 ti, 6td con va xe magli quaduong X
c6 tam bom chu 14 5 : 2 : 13. Xa&c din dé otd @i, ote
con va xe mayli quaduong nay vao bm diu lan hrot
la 0,1; 0,2 va 0,15. Bi rang c6 1 xedi quadudong X
vao lom diu, tinh xac sit dé d6 la 6td con ?

11, g 10. c. 8. 7

. ’ . ’ . y D .
57 57 57 57

» Chwong 2. Bién ngéu nhién
§1. B&n ndiu nhién va ham mat d¢
§2. Ham phan plei xac swat
83. Tham $ dic trung cia bién ngiu nhién

§1. BIEN NGAU NHIEN VA HAM M AT PO
1.1. Khai niém bién ngiu nhién
» Xét mbt phép thir v6i khong gian mu Q. Gia sir, ing
véi mdi bién 6 so cip w € Q, ta lién Kt veoi 1 s thuc
X(w) € R, thi X dugc goi la mot bién ngdu nhién.
Tong quét, kin ngiu nhién (BNN) X cia mjt phéy
thir voi khdng gian mu € la mjt anh >
X:Q—-R
w— X(w)=z.
Gia ti z dugc goi la mot gia ti caa bén ngiu nhiénX .

» Néu X(Q) la 1 #ip hiru han {2,2,,...,2,} hay vo hn

» Chwong 2. Bién ngéu nhién

VD 1. Nguoi A mua ot loai ba}o hiém tai ran trong :
nam véi phi la 70 ngariong. Neu bi tai ran thi cong t
s¢ chi tra 3 trigu dong. Goi X la o tien ngroi A cc
dugc sau 1 am mua Ko hiém nay. Khido, ta ct

Phép tir 1a: “mua ko hiém tai man”.

Bien & 1a T': “ngudi A bi tai man”.

Khong gian rau 1aQ = {T, T'}.

Vay X(T) = 2,93 (triéu), X(T) = 0,07 (triéu).

dém dugc thi X dugc goi 1a bién ngdu nhién réi rac.
Dé cho @n, ta vétl1a X = {z,z,,....z,..}.
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» Néu X(Q) 1a 1 khaing aia R (hay @& R) thi X duoc 1.2. Hammitdg
goi la bién ngdu nhién lién tuc. a) Bien ngau nhién roi rac

Cho BNN pirac X :Q —- R, X ={z x

T N

Chuy s A z ,
Trong thrcrnghém, cac bén ndiu nhién throng 12 oi (?la Stz <z, <. <f” < ... V&I xac suaF tuong ung
rac. Khi bién ngiu nhién &i rac X c6 cac gia irdu 1a P_({“’ X =z})=PX =z)=p,i=12..
nhiéu trén 1 khang aia R, thi ta xemX la bén ngiu Tadinhngha )
nhién lién tc. Thec chit 1a, cac bin ndiu nhién liéi * Bang phan phoi xac stat caa X la
tuc duoc dung lam #p xi cho cac kin ngiu nhién bi Xy z, ...z
rac khi @ip gia ti cua bién ngau nhién &i rac du lon. P |p1 Dy o D, o
b Cho bén ngiu nhiénX va ham 8 y = o(z). « Ham mat d¢ caa X la
Khi d6, bén ndiu nhiénY = o(X) dugc goi la han p, khi =z,
cua bén ngiu nhiénX. fla)= 0 khi ¢ = z.,Vi.
?ﬂ\é o: Cli—19 VD 3. Mot xa thu c6 4 viéndan, kin lan lugt ting vién
P20 Y op=li=12. vao ndt muc tiéu mot cachdoc lap. Xac sdt tring nmuic
. R tiéu & moi 1an bin 1a 0,8. Bét raing, réu c6 1vién trang
"Neuw ¢ {z, 2,3, } I P(X = 2)=0. muc tiéu hdc hét dan thi dng. Goi X 1a $ vién dan
Pla< X <b) = Z xa thi da ban, haylap bhing phan pbi xac st cia X 7
n a p
a<z;<b
VD 2. Cho BNN bi rac X c6 hing phan phi xac stt: VD 4. Mot hop 63 vién plan tiing va 2 vién pin do.
Y[-1lo[ 1] 3] 5 Mot nguoi lay ngau nhién noi lan 1 vién khong té lai)
p | 3alal0l]|2al03 tor h@p,dc’g ra chodén khi Iﬁy duoc 2 vién plan do. Goi
1) Tima va tnhP(—1 < X < 3) : X la & lan ngroi d6 lay phan. Hay Bp bing phan ploi
) = Xac sut va ham mt do cua X 7
2) Lap bang fhan ploi xac sit cia hamy = X2,

» Chwong 2. Bién ngéu nhién » Chwong 2. Bién ngéu nhién
b) Bién ngiu nhién lién tuc Pl i “E p
Ham é f:R — R duoc goi la ham mit d§ cia bién il _a)_aimoff(x) v=
o

ngau nhién liéndc X néu:

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

b
P(angb):ff(x)dz,Va,beR. C Pla<X <t)= ]

Nhdn xét . .
- = Y nghia hinh lpc, xac sat Pla< X <b)= [ fl)de

-VmeRf()>Ovaff =1 aia bén ndiu nhiénX f

. A L2 _ ) nhan gia ti trong|a; 0]
» Khi f(z) lién tuc trén lan én ciadiém a, ta co:
ote bing din tich hinh thang f(z )
Plo—e< X < _ d cong gbi han bai
(a-esX<ate) ff(a:):r r=a,r=>by=flr)yvaOr a 0 b x
X&c suét - Théng ké DPai hoc 8
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» Chwong 2. Bién ngéu nhién

42,z €[0; 1]
0, z¢&[0; 1]
@a bén ndiu nhiénX va tinhP(0,5 < X < 3)?

VD 5. Ching © f(z) = 12 ham at do

VD 6. Cho bén nciu nhiénX cé ham mt do:
0, r <2
5 Tinh P(—-3 < X <5)?

_7$>

Monday, January 03, 2011

§2. HAM PHAN PHOI XAC SUAT
2.1. Pinh nghia. Ham phan pbi xac sit (hay han
phan pli tich liy) cia BNN X, ky hiéu F(z), 1a xa
Suit @& X nhan gia tri nhé hon z voi moi z € R.
Ngtia la: F(z)=P(X <), Vz € R|.
Nhdn xétl ; )
= Néu bién ndiu nhién X 1a i rac véi phan ploi
xac sét P(X =z )= p, thi:[F(z) =) p|
.7:7<.’t

= Néu bién ndiu nhiénX lalién tc vsi ham nit do

f(z) thi:|F(z) = ]f(t)dt,

» Chwong 2. Bién ngéu nhién
Nhdn xét2

» Gia st BNN roi rac X nhan cac gia trtrong[xz;; =, ] va
T, <7, <..<z,PX==z)=p (i=12,.,n).

Ta c6 ham phan phcaa X 1a:

0 khi r<m
Dy khi z <z<uz,

o) P+, khi z, <z <uw,
ptp,+..+p, , khiz , <z<=z
1 khi z <uz

> Gia sr BNN lién tuc X c6 ham nt do
@(z), z € [a; b]

f(z) = ,
0, z & [a; b].

Ta c6 ham phan phcua X 1a:
0 khi z<a
F(z) = f @(t)dt khia<z<b
1

khi b < z.

» Chwong 2. Bién ngéu nhién
> Gia sr BNN lién tuc X c6 ham nt do

0, r<a
fa) = o(z), z > a.
Ta c6 ham phan phcua X 1a:
0 khi z <a
F(z)

- fap(t)dt khi z > a.

VD 1. Cho BNN X c¢6 king phan phi xac stit la:

X|1=-2]1 3 4
P 10.1]02[0,2[0,5
Hay khp ham phan phi cia X va & do thi cua F(z)?

D thi coa F(z):
F(x)

1 -

0.1
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VD 2. Cho BNN X c6 ham mt dé la: VD 3. Cho BNN.X c6 ham nt do la:
‘o 0, z¢[0;1] 0, x<100
xTr) =

32%, z €[0; 1]. f(z) = 100 = >100

Tim ham phéan phi coa X va & d6 thi cia F(z)? o Afﬂz . 7
D6 thi cua F(z): Tim ham phan ph F(z) cia X ?
2e) 2.2. Tinh cHit cia ham phan plbi xac suit

1 , 1) HamF(z) xacdinh wi moi z € R.
2 2)0< F(z)<1VzeR; F(—o0) = 0; F(400) =1.

3) F(x) khdng gim va lién tic trai &i moi z € R.
4)P(a < X <b) = F(b)— F(a).

o 1 X
Dac biét VD 5. Cho BNN X c6 ham rat do
e Néu X |a BNN i rac thi: 1 (322 z€[-1; 3]
o, = Flo )~ F(z).vi) flo) =
D; i+l i/ 2810, =x¢[-1; 3]

» Néu X 1a BNN lién tc thi: Ham phan pbi xac sit cua X la:
Pla<X<b)=Pla<X<b)=Pla<X<Dbh)

=Pla< X <b)=F(b)— F(a).

0, <1 0, r<—1
L NIA 2 PN 2 ONA A N 3 3
Néu X la BNN lién t,1/c c6 ham rat d6 f(x) thi: A Fl)— T cp<3 B.Hz)— T cp<s
1, 3<=x 1, 3<.
VD 4. Tinh xac st P(X > 400) trong VD 3?
0, r<—1 0, z<— §3. THAM SO PAC TRUNG
A 1 A 1 CUABIEN NGAUNHIEN
C.Fly)=1—+—,—-1<z<3 D Ha)=1—+—,—-1<z<3 Nhitng théng tin c&dong phin anh trng phin vé bién
B B < B B ngau nhién gidp ta so sanhigi cacdai luong Wi nhat
L 3=z L 3<z duoc goi la cacddc trung s3. C6 3 lai dic trung $ 14
R A A, ‘. = CAcdic trung 9 cho xu hréng trung tam ¢a BNN:
VD 6. Cho BNN X c6 ham phan g xac sit: Trung Vi, Mode, Ky veng, ...
0, z <=2 = Cacdic treng $ chod phan tan ¢a BNN:
_ ] .3 s Phuwong sai Pg léch chuin, ...
F(z) = jaz” +2b, z € (=2 3]. = Cacdic trung $ cho ding phan phi xac sit.
L, z>3 3.1. TRUNG M va MODE
1) Tim cac ing $ a vab? 3.1.1. Trung v (tham khao) )
. o Trung v (median cia BNN X, ky hiéu MedX, la $
2T|nhP( 2<Y< )V|Y:\/X2 1. ~
) V2 < = V) v * thuc m thoa:[P(X <m)= P(X > m).
X&c suét - Théng ké DPai hoc 10
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VD 1. Cho BNN.X c¢6 hing phan pbi xac sut: 3.1.2. MODE

x| 0 1 > | 3 Mode @ia bén ngiu nhiénX, ky hiéu ModX , 1a gia ti
P 10,1250,3750,3750,125 z, € X thoa:
Ta co:MedX =m théal <m < 2.

» Chwong 2. Bién ngéu nhién

* P(X = z,) max néu X la i rac, va

. néu X lién tuc c6 ham rat do )
VD 2. Cho BNNX c¢6 ham at do: f(@,) max ' Lo f()
2 . Chiy , .
f(z)= 2|30 -, we(0;3] » ModX condugc goi la gia tri tin chac nhat cha X .
910, z ¢[0; 3].

= Bién ndiu nhiénX c6 thé c6 nhéu ModX .
VD 3. Cho BNN X c6 king phan phi xac stt:

127 ) 3 x| o[ 1] 2]4]| 5] 8
;»5:§f(3x—x )d:c:snge[o; 3] P |0,10] 0,20] 0,30| 0,05] 0,25] 0,10
0 Ta cé ModX = 2.

Tacé:P(X <m)=P(X >m)= MedX =m €[0; 3]

VD 4. Tim ModX, biét X c6 hing phan phi xac sit: = Néu X |a i rac v6i X&c st P(X = z,) = p, thi:
X 1 2 4 > 8 EX = pr
p|1-3p]|0,18] 0,07]| 0,25 » el

» Chwong 2. Bién ngéu nhién

VD 5. Tim ModX, biét X c6 ham rat do xac sét: = Néu X lalién tic c6 ham rat do f(x) thi:

+0o
EX = fzf(z)dx

fa) = %x2(47 z), z €[0; 4]
0, z & [0; 4].

Dac biét
. Néu bién ndiu nhién &i rac X = {z; z;...;z } vdi
3.2. KY VONG ¢ ' {2 2, )
3.2.1.Pinh nghia ) N

Ky vong (Expect\aﬂobn cua ben ngiu n’h|é.nX, ky hiéu |EX =2,p, + 3,0, + ot TP,
EX hay M(X), 1a mjt s thuyc dugc xacdinh nhr sau: :

Xac sut teonging lap,, p,...., p, thi:

» Chwong 2. Bién ngéu nhién

VD 6. Cho BNN X c6 bing phan pbi xac stit: Chuy
X| -1 0 2 3

= Néu X 1a BNN lién uc trén[a; b] thi EX € [a; b].
ploi] 02| o4 03 *Néu X = {z,....z,} thi:
Tinh i vong aia X ?

EX € [min{z,,...,z }; max{z,...,z }].
VD 7. Mot 6 hang ém 10 sin phim tt va 2 plé pham. VD 9. Cho BNNX c6 hing phan phi xac stit:
Lay ngau nhién 4 gn pham tir 16 hangdod, gi X l1a &

x|l 24| 5| 7
san pham tt trong 4 &n pham lay ra. plal0,2] b]0,2[0,1
Tim phan pli xac sit va tinh K vong ciaa X 7 Tim gia ti cia tham 8 a vab dé EX = 3,5?
VD 8, Tim ky vong aia BNN X c6 ham rat do: VD 10. Cho bén ndiu nhiénX c6 ham nat do:
3, £(z) az + ba?, z €[0; 1]
) . xr) =
flx) = 4(I +22), z€[0; 1) 0, z £[0; 1].
0, z ¢[0; 1]. Cho bt EX = 0,6. Hay tinhP(X < 0,5)?

X&c suét - Théng ké DPai hoc 11

CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

DH Co6ng nghiép Tp.HCM
dvntailieu.wordpress.com

3.2.2. Y nglia aia Ky vong

» Ky vong aia bén ndiu nhiénX la gia tri trung binh

(tinh theo x&c €it) ma X nhan dugc, no phin anh gi

tri trung tam phan g xac st coa X .

» Trong thrc # san xuét hay kinh doanh, khéin chon
phuong &n chaing suit haylei nhugn cao, ngoi ta
thuong chlon phrong an sao ch&y veng nang suat
hay ky vong lgi nhugn cao

VD 11. Mot théng ké cho bét ti 18 tai ran xe mays

thanh pld H 1& 0,001. Céng ty4m hiém A d& nghi bar

loai bao hiém tai ran xe may cho énd@ ¢ thanh pb H

trong 1 rim voi s tién chi tr 1a 10 (trBu ddng), ph

bao hiém 1a 0,1 (tréu dong). Hoi trung binh céng ty4

3i bao nhiéu khi bando hiém chodng B?

Monday, January 03, 2011

VD 12.Ong A tham gia mt trd choi do, den nhr sau:
Trong ot hop cé 4 bido va 6 biden. Mdi lan éng A
ldy ra 1 bi: u lado thi dugc theong 100 (n@nddong).
néu la den thi b mat 70 (nganddng). Hoi trung binl
mdi 1an lay bi 6ng A nhan dugc bao nhiéu tin?
VD 13. Nguoi tho chép tranh @i tuin chép hai lic
tranhdoc 1ap A va B véi xac sut hong trong tng 12
0,03 va 0,05. Bu thanh céng thi ngyi tho s& kiém o
tir birc tranh 4 1a 1,3 tréu ddng va B 1a 0,9 tréu dong.
nhung réu hong thi ki 15 do hic tranh A 14 0,8 triéu
ddng va doB 1a 0,6 tréu dong. Hoi trung binhnguoi
tho nhan dugc bao nhiéu &n chép tranh @i tuan?

A. 2,185 tréu dong; B. 2,148 tdu dong.

C. 2,116 tréu dong; D. 2,062 tréu dong.

VD 14. Mot dy an xay ang dugc vién C thiét ké chc
ca 2 bénA va B xét duyt mot cachdoc lap. Xac sit
(kha ning) & A va B chip nhin dr &n nay khi xe
duyét thiét ké 1a 70% va 80%. Bu chip nhin dy &n th
bén A phai tra cho C' 1a 400 tréu dong, con ngoc lai
thi phai tra 100 tréu dong. Néu chip nhan dy &n thi bé
B phai tra choC' 1a 1 1 dong, con ngoc lai thi phai tra
300 trigu dong. Biét chi phi cho thit ké coa C 1a 1 1
ddng va 10% thé doanh thu. i trung binh vén C' c¢
I4i bao nhiéu kit nhan thiét ké trér?

Hwéng din

Goi X (triéu ddng) la tén ai (@4 tnr thué) cua C'.
Tinh trong tr VD 13, tadugc EX = 53 (triéu ddng).

3.2.3. Ky vong ciia ham aia bién ngau nhién
Gia st Y = ¢(X) 1a ham éa bén ngiu nhiénX .
= Néu X 1a bién ndiu nhién bi rac thi:

EY =% y.p, =Y ¢x).p,
= Néu X 1a bién ndiu nhién lién gc thi:

EY = +j)cyf(a:)dx = T@(a:)f(x)dx

Chay
Khi bién ndgiu nhién X la wi rac thi ta néndp bing

phan pldi xac sit caa Y, rdi tinh EY .

VD 15.Cho BNN X c6 hing phan phi xac stt:
X|-1[ 0 1 2
r]10,1]0,3]0,35| 0,25
TinhEY v6i Y = X* —3 7

VD 16.Cho BNN X c6 ham nat do xac sit:

—, z€|l; 2

foy={g "€l 2
0, v ¢[1; 2]

TinhEYvéiY:Xt%?

» Chwong 2. Bién ngéu nhién

3.3. PHUONG SAl

3.3.1.Pinh nghia

Phrong sai {ariance hay Dispersion) caa bén ngiu
nhién X, ky hiéu VarX hay D(X), la mjt sd thuc
khéng amduoc xacdinh boi:

Varx = B(X — EX) = B(X?) — (EX)]

= Néu BNN X |a wi rac vaP(X = z,) = p, thi:

2

VarX = fo.pi —

X&c suét - Théng ké DPai hoc
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= Néu BNN X la lién tic va c6 ham at do f(z) thi:

VarX = 7‘0 2? f(x)ds — [T xf(x)d:v} .

VD 17. Cho BNN X c¢6 hing phan phi xac st:
x[ 1] 27 3
ploz2[o7]01
Ta co:VarX = (12.0,2 4+ 22.0,7 + 3%0,1)
—(1.0,2+2.0,7 + 3.0,1)* = 0,29.

VD 18. Tinh phrong sai @a X, biét ham nat do:

(z) = (" +22), z €

VD 19. Cho BNN X c6 ham nat do xac sit:
3 2
Zﬂ—x%|ﬂ§1
0, |I| > 1.

Tinh phuong saicia Y, cho bét ¥ = 2.X2.

f(w) =

3.3.2. Y nglia cia Phrong sai

* (X — EX)’ la binh plrong sai bét gitta gia ti cia X
S0 Wi trung binh éa nd. Va plrong sai 1a trung inh
cua sai bit nay, nén ptiong sai cho ta hinnh & si
phan tan cia cac 8 liéu: phrong sai cang nhthi sb
liéu cang dp trung xung quanh trung binhachun.

» Trong K thuat, phuong saidic treng chod¢ sai $ cia
thiét bi. Trong kinh doanh, plong saidic treng che
d6 rai ro dau tu.

» Do don vi do cia VarX bang binh plrong don vi do
cia X néndé so sanhiuogc V6i cac dic trung khac
nguoi ta dwa vao khai rim dp léch tiéu chuin

(standard deviatio) la: VVarX.

VD 20. Ning st (sin pham/phut) cua hai may tong
rng 1a cac BNNX vaY', cé king phan phi xac sit:
x|1 2 3 4 y|2 3 4 5
p|03010501 p|01o4o,4o,1
Tir bang phan phi xac sit, ta tinhduoc:
EX =24, VarX =1,04; EY =3,5; VarY = 0,65.
Vi EX < EY, VarX > VarY nén ru phai chon mug

mat tronghai loai may nay thi techon muamayY .
Chay

VarX <VarY VarX > VarY
thi ta khong th so sankiuoc.

EX <EY EX >FEY
Trong trong hop [ y[

Dé giai quyét van dé nay, trong tirc & nguoi ta dungti

S0 twong doi 2.100% (b la trung binh)ié so sanh
v

ondinh dia cac BNNX vay.
Ti s twong ddi cang nhs thi dé én dinh cang cao

VD 21. biém thi hét mén XSTK a@a lop 4 va B twong
tng la cac BNNX va Y. Tu bang Kt qua diém thi
nguoi ta tinhduoc:

EX =6,25; VarX =1,25; EY =5,75; VarY = 0,75.

(o)
=17,89%; —L-.100% = 15,06%.
. . EY
Vay lop B hoc déu (6n dinh) fon lop A.

3.4. Mgt sb dic trueng khac (tham khio)
Xét BNN X c0 ky vong, phrong sai lay vao’.
a) Hé sb déi xirng ocia X

7,(X) ZE(XU—;W~

Khi 7,(X) =0 thi phan phi cia X 1a d6i xing; lech
phii khi +,(X) > 0 va kch trai khiv, (X) < 0.
b) Hé sb nhon cia X

%(X)=E(Xg—:m4-

Khi ~,(X) cang én thi phan pbi cia X cang nbn.
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§1. Phan pbi Siéu boi
§2. Phan pbi Nhi thic
§3. Phan pléi Poisson

> Chwong 3. Phan phéi xac suét théng dung

» XAc st trongn phan tir chon ra c6k phan tir A |&:

§4. Phan plbi Chuin k m—k
CN CN—N
A AR RO =P(X=Fk)=—=2—4,
§1. PHAN PHOI SIEU BOI Py on
1.1.Pinh nghia -

Trongdo:

P Xét tip cO N phan tir gdm N, phan tir ¢6 tinh clit A 0<k<nvan—(N-N)<k<N
— — Al — — A"

va N — N, phan tir ¢6 tinh clit A. Tir tap do, ta chn

ran phan tir. o

P Goi X & < phan tir ¢6 tinh clit A 13n trongn phan tir VD 1. Mgt hop pran gom 10 vién, trongi6 c6 6viér
da clhon thi X c6 phén pbi Siéu i (Hypergeometri méq trElrng_.ALéy ngau nhién 3 vién pin tir hop n;}y Go|
distribution) véi 3 tham é N, N, n. X 12 $ vién ptin tring ly duoc. Lap bing phan phi
Ky hiéu la: X € H(N,N ,,n) hay X ~ H(N,N ,,n). xac sut cia X'?

> Chwong 3. Phan phéi xac suét théng dung

> Chwong 3. Phan phéi xac suét théng dung
Giai. Taco:X ={0; 1; 2; 3} va

1.2. Céac 8 dic trung cia X ~ H(N, Nj, n)

N=10, N, =6,n=3= X € H(10, 6, 3). N—n
Viy ta c6 ling phan phi xac stt cia X : EX = np; VarX =mnpq N1’
X 0 1 2 3 Trongdo:
[ [ac [Gor | o s L
Co | G | Ch | G N

VD 3. Tai médt cong trinh c6 100 ngi dang lam véc,
trong d6 c6 70 K sr. Chon ngiu nhién 40 ngoi tir
cong trinh nay. Gi X 1a  ky sr chon duoc.

1) Tinh xac sit chon dugc tir 27 dén 29 k s ?

2) Tinh trung binh & ki s chon dugc V& VarX ?

VD 2. Mgt cra hang ban 10 bondén, trongdd c6 3
bong fong. Mot nguoi chon mua ndu nhién 5 bong
dén ir cira hang nay. @ X la & béngden 6t nguoi d6
muaduoc. Tinh xac sét nguoi d6 muaduoc 3 hdic 4
bongden 6t?

§2. PHAN PHOI NHI THUC b) Cac $ dic trung aia X ~ B(p)

2.1. Phan plbi Bernoulli
a) binh nghia

[EX = p; VarX = pq/

Ry - ! : A VD 1. Mét cau ki tric nghiém cé 4 plrong an ta i,
I(:i’hr?g LZ?Z”X%;L—? r\Tf)tl g]ip t_l& ma ta chquan tar trongdd chi c6 1 phrong anding. Mot sinh vién chn
en2ben & Avad, véi P(4) = p. ngiu nhién 1 phong andé tra I6i cau foi do.
" Xétbien ngiu rlhlen. .o Goi A: “sinh vién nay t loi dung”.
1 khi A xudt hién,  — T L
= S .. PA)=1-p=q. Khi d6, viéc tra 1oi cu Wi cia sinh vién nay la &
0 khi A xudt hién,

phép thir Bernoulli vap = P(A) = 0,25, ¢ = 0,75.
Khi d6, ta n6iX c6 phan pbi Bernoulli wi tham $ p. ) 1 khi sinh vién nay tré loi ding,
Ky higula X € B(p) hayX ~ B(s). % ToTa Gol BNN X =10 khi sink vien nay trd loi sai,
Bang phan phi xac satcia X l&: [ p [q]p thi X € B(0,25) va EX = 0,25, VarX = 0,1875.
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2.2. Phan pléi Nhi thirc

a) binh nghia

o Xét dayn phép thir Bernoulli doc lap. Véi phép thi
thir 4, ta xét bén ngiu nhiénX, € B(p) (i = 1,...,n).

1 khi lan thiti A xudt hién,

0 khi ldn thiti A xudt hién.

» Goi X la £ 1an bién 05 A xut hién trongn phép tti.
Khi d6, X = X, +...+ X vatanoiX c6 phan pbi
Nh; thizc (Binomial distribution véi tham $ n, p.

Ky hi¢u 1a X € B(n, p) hay X ~ B(n, p).

Ngha la: X, =

> Chwong 3. Phan phéi xac suét théng dung
» XAc st trongn 1an thir c6 &k 1an A xuit hién la:

p,=P(X =k = C,:pkq"*k (k=0,1,...,n).

VD 2. Mot @& thi XSTK gdm 20 cau hi tric nghiém
nhu trong VD 1. Sinh viénB lam bai njt cachngiu
nhién. BEt rang, reu tra |6i dung 1 cau thi sinh vies
dugc 0,5diem ve‘xy reu tra loi sai 1 cau :[hi btrir 0,12°¢
diém. Tinh xac sit dé sinh viénB dat diem 5 *
b) Cac $ dic trung dia X ~ B(n, p)

EX =np; VarX = npq;
ModX =x;:np—q<zy<np—q+1.

VD 3. Ong B trong 100 cay fich dan Wi xac siit cly

chétla 0,02. Gi X 1a & cay lchdan clét.

1) Tinh xac Sét co ir 3dén 5 cay hchdan ctét ?

2) Tinh trung binh&cay lch dan clét va VarX ?

3) Hoi dng B can phai trong Hi thiéu may cay tach dar

dé xAc st co it nhit 1 cay ckét [on hon 10% *

VD 4. Mot nha won trong 126¢ay lan quy, Xac $iting
hoa @a nbi cay trong 1 am la 0,67.

1) Gia ban 1 cay lan quyrhoa la 2 tiéu dong. Gi s
nha won ban Kt nhiing cay lan & hoa thi ndi nam
nha won thuduoc chic chin nhit 1a bao nhiéu én?

2) Néu mudn trung binh i nam c6 nhéu hon 100c4y
lan quy @ hoa thi nha won phii trong ©i thiéu may
cay lan quy?

> Chwong 3. Phan phéi xac suét théng dung

VD 5. M6t nha tugn dung kiém tra kén thic 1an leot
cacing vién, xac sit dugc chon cia mbi ung viéndéu
bing 0,56. Bt xac sut dé nha tugn dung clhon duing ¢
rng vién & 0,0843.&nguoi can phai kiém tra la:

A. 9 nguoi; B. 10 ngroi;

C. 12 ngoi; D. 13 ngroi.

VD 6. Mot 16 hang clta 2 sin phim trongdé co 4 pk
pham. Chpn lién tép 3 Bn (c6 hoandi) tir 16 hang, i
lan chon ra 4 4n phim. Tinh xac sit dé trong 3 &n
chon coding 1 hn chon phai 2 phé pham.

> Chwong 3. Phan phéi xac suét théng dung

§3. PHAN PHOI POISSON
3.1. Bai toan din dén phan phdi Poisson
b Gia st cac w tai mn giao théngy ving A xay ra nbt
cach ngu nhién,doc lap voi nhau va trung binh
ngay cé\ vy tai mn. Gi X 1a $ vy tai mn giac
thdng »y ra trong 1 ngay vung A.
» Chia 24 gi trong ngay thanl khaing thi gian sa
cho ta co th coi rang trong mi khoang thoi gian d6
€6 nhEu nhat 1 vu tai mn xay rs, va khi nang xay ra)\
tai ran giao théng trong Bi khoang thyi gian bing =.

\ n
n, —|.
n

Khido, X € B

> Chwong 3. Phan phéi xac suét théng dung

P Ta co:P(X =k)=C" [A] | [1 _3]"'

n n

nl X 1 Al
= — J1—=
k!(nfk)! n' (n—X\)'n"

_ A n—1)..(n—k+1) [13]"
k! (n—\) ' '
Suy ra:
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> Chwong 3. Phan phéi xac suét théng dung > Chwong 3. Phan phéi xac suét théng dung
3.2.Pinh nghia phan phbi Poisson

=-DInt ) 3.3. C4c 6 dic trung aia X ~ P()
Bién ngiu nhién X duoc goi la cé phan phi Poissol

tham $ X\ > 0, ky hicu 1a X € P(\) hay X ~ P(\), [EX = VarX = % ModX =i X\ —1< 2 <)\
néu X nhin cac gia 0, 1, 2,....,n,... Véi X&c sut:
X\ k
e\ .
pp=PX =k)=——(k=01...n,.). VD 1. Quan satdi siéu th A thdy trung binh 5 phuec
— — e, 18 khachién mua hang.
Trongdo, A la trung binh & lan xuat hién bién 6 nac . L Ee 1A e P S
d6 mzta quan tan 1) ;Llinz éac sit dé trong 7 phat c6 2%khéachdén siét
Nhén xét =~ _ N ) 2) Tinh xac sét dé trong 2 phat céit 3 dén 5 khachién
» Phan ploi Poisson khong pii [a phan phi xac sut sieuth A ?
chinh xac.Tuy vay, phan phi Poisson &t thuin tién 3) Tinh $ khéach clic chin nhit s3 dén siéu th A trong
cho viec mo & va tinh toan. o 197
» Phan phi Poisson tirong gin voi yéu t thoi gian,
VD 2. Quan sét thy trung binh 1 phat c6 8t6di que §4. PHAN PHOI CHU AN
tram thu phi. Bét xac sit co it nhat 1 6t0di qua tam 4.1. Phan pléi Chuin don gian
thu phi trongt phut king 0,9. Gia trciat la: - B
A. 0,9082 pht; B. 0,8591 pht; a) binh nghia
C. (,8514 phq; D. Q,767¢ phtt.

Bién ndiu nhién lién 4c T duoc gi la c6 phan pbi
Chuan don gian (hay phan phi Gausgy, ky hicu 12
T eN(0; 1) hay T ~ N(0; 1), neu hammat do xac

VD 3. Quan sat thy trung binh 1 ngay (24 &) c6 12 suit caa T’ ¢6 cing:

chuyén tau vao éng A. Chon ndiu nhién lién &p 6 gio
trong 1 ngay. Tinh xac 8udé 2 trong 6 gb ay, mdi gid
codang 1 tau vaoiang A. f(t) =

L
2 teR

(Gia tii ham f(t) duoc cho trong bng phu luc A).

b) Cac $ dic trung cia T ~ N(O; 1) » Tinh chat cia ham Laplace
[ModT = ET =0, VarT —1] = Ham (x) dong ben rénkk;

" o(=z) = —p(z) (hamy(z) l€);
* p(—00) = —0,5; p(+00) = 0,5.

c) Xéc suit cua T ~ N(0; 1) « ConNg thirc tinh xac SLﬁt

e Ham Laplace

) Pla<T<b)= ff — ¢(a).

Ham(z) = ff(t)dt (t > 0) dugc goi la ham Laplace.
0

_Y
( <b)=0,54+90); P(T >a)=0,5—(a).
éu

(Gia tri hamo(z) dugc cho trong bng phu luc B). 2> 4 thi g(z) ~ 0,5.

*N
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> Chwong 3. Phan phéi xac suét théng dung > Chwong 3. Phan phéi xac suét théng dung
4.2. Phan pl$i Chuén c) Xac st cia X ~ N(u, 6%)

a) binh nghia
Bién ngiu nhién lién ¢c X duoc goi la c6 phan phi

NiU X € N o) thi T = 2% ¢ N(0; 1).
o

Chuén (Normal distributior) tham é . va o® (o > 0), Vay, ta cd cong tic tinh xac sét:
ky hiéu 1a X € N(; o°) hay X ~ N(p; o?), réu han Pla<X<b) = ’F_M]@[u]_
mat do xac sit cia X c6 ding: o o
(z—p)* . .
f(z) = L 7 LR VD 1. Téc do chuyén di ligu tir may chi cua ky tuc xi
o2r ’ ’ dén may tinh da sinh vién vao hii sang cli nhat c¢

phan pidi chuan véi trung binh 60Kbits/s vaio léch
chuan 4Kbits/s. Xac sit dé toc do chuyén di liéu lon
— — — hon 63Kbits/s la:

[ModX = EX =y VarX = o) A 0,226¢ B.0,214; C.01313  D.0,1060.

b) Cac $ dic trung cia X ~ N(p, 69

» Chwong 3. Phan phéi xac suét théng dung » Chwong 3. Phan phéi xac suét théng dung
VD 2. Mét ky thi dau vaos truong chuyénd quy dinh o
== TIOLEY U dat vaoo ong chuyend quy v VD 4. Cho BNN X c6 phan pbi chuan wi EX =10
diém do la tng $ diém cac mon thi khongugc thap —_ = inh < o
hon 15 diém. Gia sir tong diem cac mén thi wa hpc vaP(10 < X <20)=0,3. Tinh P(0 < X <15) °

sinh 1a bén ngiu nhién c6 phan gh chuan véi trung
binh 12diém. Biét ring ti 1¢ hoc sinh thidd 1a 25,14%.
Do léch chin la:

A. 4diém; B.4,5diém; C.5diém; D.5,5diém. VD 5. Tudi tho caa 1 laai may lanh A 1a BNN X (nam)

c6 phan phi N(10; 6,25). Khi ban 1 maydnh A thi 14

VD 3. Gia sir thoi gian khach phi cho dé duoc phuc w duoc 1,4 tréu dong nhung réu may hnh phii bao hanl
tai mot cira hang [a BNNX (phdt), X € N(4,5: 1,21). thi Io 1,8 trigu dong. Vay dé co ten lai trung binh kt
1) Tinh xéc sit khach phi cho tir 3,5 phiiidén 5 phit. bf}“ o may '@‘i":r‘] '&f‘c‘) f;]gym'ﬁg'g;fﬁg;;gg thi @n phii
2) Tinh thyi gian ©i thiéu ¢ néu xac sat khach phi cho quydi 9 ’

vuot quat la khéng qua 59

Phan b xac suit PPhan phéi Chi binh phuong ¥?(n) (tham khao)
PR, Neu X, € J\TZ(O; 1) (i =1,...,n) va cacX, doc lap thi
X =" X7 € x*(n) véi ham nit do xac sdt:
= 0, <0
13,6% 13,6% s n
1 g
flz)= - e 2x2 x>0
22.P["]
2
- +00
—30 =20 —0 p o 20 30 Trongdd: I(n) = [ e *a"'dz, '(n +1) = nl(n),
’ r[%] — T =1.
X&c suét - Théng ké DPai hoc 17
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» Chwong 3. Phan phéi xac suét théng dung » Chwong 4. Vector ngau nhién

Phan phoi Student St(n) (tham khao)
NéuT e N(O; 1) vay e x*(n) doc lap thi

X=T,= e St(n) v6i ham it do xac sit:

] rL+1
,z €R.

.[2

Trongdo, n dugc i la bac tr do va gia tr caa St(n)
dugc cho trong bng C'.

§1. Phan plbi xac suit ciia vector ndiu nhién rai rac
§2. Phan ploi xac suat cia vector ngiu nhién lién tuc

Khai niém vector ngiu nhién

P Mot bo 6 thr tu n bién ndiu nhién(X,

goi la mot vector ngu nhiénn chiéu.

* Vector ngu nhiénn chiéu la lién tic hay bi rac néu
cac bén ndiu nhién thanh pin 1a lién tic hay bi rac.
Ching han, mbt nha may #n xuit mot loai san pham,
néu xétdén kich thréc cia sin phim dugc do bing
chiéu dai X va chéu rong Y thi ta c6 vectomgiu
nhién hai chiu (X,Y). Con réu xét thém & chiéu cac
7 nira thi ta c6 vector g nhién ba cliu (X,Y, 7).

e Trong khuén kh cia chrong trinh ta chxét vecto

Xn) duoc

ngiu nhién hai chiu, throng duoc ky higu 1a(X,Y).

» Chwong 4. Vector ngéu nhién

1. PHAN PHOI XAC SUAT . " &
CUA V§ECTOR NGI_/-L?U NH(I:ESNUR()'I RAC Trongdo P(X = ;¥ =y )=, Va;;% =
1.1 Bang phan phbi xac stit dong thai caa (X, Y) o .
v A A 1.2. Phan pléi xac st thanh phan (phan phbi &)
X Y| Yo || ¥ || ¥ | TONG dONG Tir bang phan phi xac st dong thyi cua (X,Y) ta cé
T P | P |- [Py | o | P . « Bang phan phbi xac suit cia X
Zy Poy | Pog |-+ | Poj | oo | Pay Dys Xz, %, ...z,
: e e : PP Pou - Dy
T | Pa [P || Py || P Pia Trongdo p,, = p,; +p,, +--+ 1,
: I H R ' (tdng dong: caa ing phan pbi xac sit dong thoi).
T Pt [Pinz || Pmj| -+ [ Poan Pine Ky vong aia X la:
Tong &t Py [ Pes |-+ | Poj | oo | Pun 1 |EX =T,y T TPyt T, D,

» Chwong 4. Vector ngéu nhién

> Chwong 4. Vector ngéu nhién

« Bang phan phbi xac stat ciaa Y
Yy Y% --- Y,
P pol poQ pon
, Trongdo Poj = Py +,ij + + pw
(tong &t 5 ciia king phén pbi x4c sut dong thoi).
Ky vong aiaY la:
|EY - ylpol + y2p-2 +ot ynpnn'

VD 1. Phan phi xac st h Y1 1 2| 3
ddng thyi caa vector

n@? ahien(X.¥) 6 |0,10] 0,05] 0,15
ho i ba o 7 | 0,05|0,15] 0,10
Cho v bang: 8 | 0,10/ 0,20] 0,10

1) TinhP (X = 6) vaP(X >7,7 > 2).
2) Lap bang phan pbi xs thanh phn vé tinh EX, EY.
1) P(X =6)=0,1+0,05+0,15=0,3.
P(X >7,Y >2)= P{(7,2)}+ P{(7,3)}+ P{(8,2)}
+ P{(8,3)} = 0,15+ 0,1+ 0,2+ 0,1 = 0,55.

2) Bang phan phi cia X la:

X|6 7 8
P|0,30,30,4

EX =6.0,3+7.0,3+8.0,4="7,1.
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Bang phan phi caa Y la:
yvl1 2 3
P|0,250,40 0,35
EY =1.0,2542.0,4 4 3.0,35 = 2,1.

1.3. Phan ptéi xac suit co diéu kién
Tu cbng thirc xac sat cd dieu kién, ta co:
P(X=z, Y:y].) by
P(Y =y,) P, '
P(X=z,Y=y) p, _
P(Y:y.‘X:x.) :MZJ, j=1n.
T =) T h,

P(X:xi|yzyj):

Monday, January 03, 2011

» Chwong 4. Vector ngéu nhién

» Bang phan phi xac sit caa X véi diéu kien Y = v

X T Ty ... T,
P(X:x.|Y:y.) & & %
' O PN P

Ky vong dia X véi diéu kign Y = y, la:

1
EX = _(mlplj + m2p2j tot mmpmj)'

°J

p Bang phan phi xac st cua Y véi dicu kign X = z:
Y | Y | Y | _ | Y

P(Y:yj‘X:Ii) Pi / Dia|Pia /| Pia "'|pm / D

> Chwong 4. Vector ngéu nhién

Ky vong diaY véi diéu kien X = z. la:

1
EY =—(y,p; + YyPsp + -+ Y, D, )-

VD 2. Cho king phan phi xs dong thyi caa (X,Y):
Yla ] 21 3

6 | 0,10]/0,05]0,15

7 |0,05/0,15] 0,10

8 | 0,20]/0,10] 0,10

1) Lap bang phan phi xac sut cia X vai diéu kién
Y =2 vatinh K vong aia X. .

2) Lap bang phan phi xac sut ciaY véi dieu kién
X =8vatinhkK vongaiaY.

X

» Chwong 4. Vector ngéu nhién

Giai. 1) Ta c6:

P(X=6]Y =2)= 0,05 _1

0,05+0,15+0,1 6

P(X=7]Y =2)= 0,15 _1

0,05+0,15+0,1 2

P(Xx =8|y =2)= 0.1 _1

0,05+0,154+0,1 3

Bang phan phi xac sit cia X véi diéu kin Y = 2 1a:

X | 6 7 8
P(X—xi|Y_2)| 111
6 2 3

» Chwong 4. Vector ngéu nhién

EX=61y7iisl -2
6 2 3 6
2) Bang phan phi xac sit cia Y vai diéu kign X = 8:
Yy |1 2 3
P(y=y,| X:8)|o,5o 0,25 0,25

EY =1.0,5 +2.0,25 + 3.0,25 = 1, 75.

VD 3. Cho vector ngu nhién di rac (X,Y) c6 hing
phan pli xac sut ddng thyi nhu sau:
(X.Y)](0; 0)|(0; 1)|(L; O)|(L; 1)](2; 0)](2; 1)

1 i‘i‘i|£|i
18 18 18 18 18 18

1) Tinh xéc sit P(X —Y =1).

2) Tinh xac sit P(X >0|Y =1).
3) Tinh trung binhia X vayY.

4) Tinh trung binh¢aY khi X =1.

Giai. 1) Ta co:
P(X =Y =1) = PLOJ+P{2 D} = -+ =
2) P(X > 0|Y=1l)= P(X=1|Y=1)+ P(X=2|Y=1)
_P{AD} |, Pl _4
PY =1)

PY =1 17
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> Chwong 4. Vector ngéu nhién

3) Bang phan phi thanh plan cia X vaY la: VD 4. Chi phi qang caoX (tri¢u ddng) va doanh thu
y[o 1 Y (triéu dong) aia mbt cong ty c6 Bng phan phi
11 7 Xac sut dong thvi nhu sau:
Pl < 12 Pl = 500 700 900
18 18 18 18 18 ¢
1 . . 91 . x \J (400 — 600)| (600 — 800)| (800 — 1000
Vay FEX=0.—+1.—+2.—=—vaFkY =—.
W 18 18 18 18 18 30 0,10 0,05 0
4) Bang phan phi xac st ciaY” khi X =1 la: 50 015 0,20 0,05
Yy | o 1 80 0,05 0,05 0,35
Py=y |x=1)| 2 2 Néu doanh thu & 700 i dong thi chi phi géing céo
! 77 trung binh la: ‘
. 3 A. 60,5 treu dong; B. 48,3333 téu dong;
Vay EY = o @. 51,6667 tduddng; D. 76,25 tréu dong.

> Chwong 4. Vector ngéu nhién » Chwong 4. Vector ngéu nhién

§2. PHAN PHOI XAC SUAT 2.2. Ham it d thanh phan
CUA VECTOR NGAU NHIEN LIEN T UC e Ham néit do cua X 1a:
2.1. Ham mit d§ ddng thoi ciaa (X, i
- Ham mit dg ddng thiiciia (. Y) - f(@) = [ fay)dy
» Ham hai bén f(z,y) > 0 xacdinh trénR* duoc goi I3 e
ham mit d¢ cua vector ngu nhién(X,Y) néu: b Ham mit do cua Y 1&:
+00 +00 +0o0
[[ f@yyazdy = [ [ fz,y)dzdy =1 L) = [ @y
2 —00 —00 —20
. Cha y
» X4C sit cia vector(X,Y) trén p D C R? la: Khi tim hamf, (z), ta By tich phan hanf(z,y) theo
P{(X,Y)e D} = f f F(z,y)dzdy. bién y vadidu kien = phai doc lap dbi véi y.
D Tim hamf, (y), ta lam trong tr.

» Chwong 4. Vector ngéu nhién

Trung binh thanh phin 5 .
10 khi0<y<z<1
oo oo VD 1. Cho hamf(x,y):k O RN ESY=T=5
E{fe@}= [ aty@dz, B{f, )} = [ vfw)y. 0, noi khc.
—o0 —o0 1) Ching © vector(X,Y) c6 ham nat 46 1a f(z,y).
5 . .z 1
2.3. Ham mit d¢ codieéu kig¢n ) 2) Tinhxac sit P|Y > = X |.
e Ham it d6 codiéu kien cia X khi biét v = y 1a: 2
3) Tim ham rat d6 thanh pan cia X, Y.
I ( | ) _ flzy) ‘
X £ 4) Tim ham rat do cadieu kien f, (z | y), £, (y | ).
e Ham ndit d6 codiéu kién ciaY khi biet X = z la: 5) Tinh xéc xét P|V < 1 X _ 1]_
I (ym _ Sy 8 4
i fy(@)

X&c suét - Théng ké DPai hoc 20
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Giai
1)BétD:{(x,y)eR2:Ogygmgl}.
Chiu D 1én Oz, taduoc:
D:{nggl,ogygx}.

Suy ra:

+00 +00 |O 1 X

[ [ f@ydady = [[ f(z,y)dzdy
D

= ]‘512(11’] 2ydy = ]51’4(1&: =1m
0 0 0

Monday, January 03, 2011

Z)DétD—{(x,y):OSygxgl, yzg}
Chiéu D lén Oz, tadugc: y

D—{nggl,ggygx]».

!
P YZEX —jl;ff(x,y)dxdy o 1 x

xZ

1 ,
= {5x2da:f2ydy = %

T

2

3)KhiOgmgl,tacé:D:{nggl,Ogygx}.
Suy ra:

+o00 T
fy(@) = f fla,y)dy = f 102%ydy = 5a*.
7 g

528 khi 0< 2 <1
\A z) = ’ - =7
Y L) 0, noi khéc.

0, noi khac.

Tuong t, £, (y) =

4)TrénménD:{(x,y)€R2:Ogygxgl},tac():

oty = f@y) 327
Aty o) 1-¢
i _fy) 2
fy(lz) @) 2
322

A —— khi0<y<z <]
Vay: fy(zy) =11-4°

0, ndi khac.

» Chwong 4. Vector ngéu nhién
2y .
— khi (z,y) € D
fy(y | I) = 1172 7 ’

0, nai khac.

5) Tir cau 4, ta c6:

1
1 32y, khi 0 <y < =,
0, ndi khac.
1
1 1] 1
Vay PlY < = X = =|= [ 32ydy = ~.
Ay 5 4] [ vy =,

VD 2. Cho ham rat d dong thyi cua vector( X,Y) 1a:
6z, khi0<z<l;0<y<l—uz,
F@9) =10 i khie.
1) Tinh trung binh thanh phaia X, Y.
2) Tinh xac sét P(X > 0,3y = 0,5).

1) TinhE{f,(2)}, E{f,(4)}.
eDat D={0<z<1,0<y<1-—2z},tacd:

+00 1-2
fe@ = [ faypdy = [ 6ady
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=6x(l—-2),0<z<1 2)TrénD ={0<z<1,0<y<1—z},taco:
+00 1
1 fley) 22
E )= zf . (v)dr = | 2.62(1 —x)dx = —. Iy lz
{10} = [ aftoo = [ stott ~2)io = clv) = =
8z, khi 0 <z < 0,5
-BatD:{o<y<1,0<x<1—y},tacé: = fy (a]y=055) = 0, noi khac,

1-y

y) = fﬁxdl’:3(1*y)za O<y<l Vay P(X > 0,3|Y: 0,5): 0]5‘8mdx=0,64-

+0o0 1
1 VD 3. Tudi tho X (ndm) va thyi gian choi thé thaoY
= E{f (2)} = dy = | y.3(1—y)*dy = =~. Yo o. : \ 9 ©
{fy( )} jo;yfy(y) Y [y A-yydy 4 (gi®) c¢ ham nit do dong thyi dugc cho nhr sau
» Chudng 5. Dinh ly gi&i han trong xac suét
15 5 . §1. Mot sb loai hai tu trong x&c suiit va cacdinh ly
Flz,y) = Zx(l —y), khi 0<y<z<l, §2. CAc lai x4p xi phan phdi xac sut
7 0, ndi khdc. §1. MOT SO LOAI HOI TU TRONG XAC SUAT
Thoi gian chvi thé thao trung binh la: VA CAC PINH LY
A. 0,3125 gr; B. 0,5214 gj: (tham khio)
C.0,1432 gy, D. 0,4132 gb. 1.1. Hpi tu theo xac sét — Luat sb 1én

. Giai tom tat a) Dinh nghia
15 5 15 2\ » DAy cac bin ndiu nhién{X } (i =1,...,n,...) duoc goi
= 11—y )de =—(1- ,0<y<1 L A . ;
W) fx( y)de 8 =y =Y lahgi tu theo xac sdt dén bien ngaiu nhiénX néu:

= E|f(v) ?—Ejl Vydy = 0,3125 = A. Vo€ Q Ve >0: lim P(X, ()~ X(w)2 <) =0.
8 Ky higu: X, —X— X (n — ).

> Chuadng 5. Pinh ly giéi han trong xac suat

> Chuadng 5. Pinh ly giéi han trong xac suat

» D3y cac bin ngiu nhién{X } (i =1,...,n,...) dugc goi Chirng minh
la tuan thedugt 6 lén (dang Tchébyshev)éu: L Néu X 1 bién ngiu nhién bi rac, ta c6:
Ve>0: lim P lZXZ,—lZEXi|<a 258, o' = (x—n)’fa)
nmee || i= ni=1 e
o = > @—pf@+ Y, (@—p’flz)

b) Pinh |y (Bdt dang thirc Tchébyshey |o—p|<e |o—n[>e
Néu bién ndiu nhiénX c6 EX = p vaVarX = o thi: > 3 (o f(x)

2 ‘17;425

Ve>0:P(|X —pl>e|<—
(| | ) > e? Z flz)= €2P(|X - M| > a)
0-2 ‘mfu >
& P(|X—u| < e) > 178—2.
X&c suét - Théng ké DPai hoc 22
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> Chuadng 5. Pinh ly giéi han trong xac suat
» Néu X 1a bién ndiu nhién liéntc, ta co:

ot = T(x 1) f(@)de

= [ G-t [ @ @)

fo-uf<z e
> [ (- fa)de
fo-uf>e
> ¢’ f f(z)dz = *P (|X - u| > e).
fo-uf>e

Vay o> ZeQP(|Xu|2€)<:>P(|Xu|ZE)§Z—jI

Monday, January 03, 2011

> Chuadng 5. Pinh ly giéi han trong xac suat
Y nghia aia dinh ly

2
trong khang (i — €; pu +¢) it nhit phai bang 1 — 0—2.
IS

c)Pinh Iy luat sé I6n Tchébyshev
e Dinh ly

Néu day cac BNN(X } (i = 1,...,n,...) doc lap ting i
6 EX, hiru han vaVarX, < C (hing $) thi:

lZXz‘ _lzn:EXz'

niz1 nio

Ve >0: lim P

n—oo

>e|=0.

Vi moi s6 € > 0 cho tréc, xac sat ¢é X nhan gia ti

> Chuadng 5. Pinh ly giéi han trong xac suat

> Hé qua
Néu day cac BNNLX,} (i = 1,...,n,...) doc lap tirng dOi

COEX, =p vaVarX, = o thilZXZ, E—
’ ’ nio

b Y nghia ciia dinh ly

= Thé hién tinhén dinh asa trung binh cac BNNoc lap
cuing phan pbi va cé phrong sai fiu han.

= Dé do mot dai lugng Vat ly naodo, tado n lan va hy
trung binh cac & qua lam gia ti thyc cia dai luong
can do.

= Ap dung trong tlong ké 1a: da vao not miu kha nlo
dé két luan tng tré.

> Chuadng 5. Pinh ly giéi han trong xac suat
1.2. Hyi tu yéu —Binh ly giéi han trung tam
a) Pinh nghia
Day céc bin ndiu nhién{X } (i =1,...,n,...) duoc goi
la hgi tu yéu hayhgi tu theo phan plai d¢én bién ngiu
nhiénX néu lim F (z) = F(z),Vz € C(F).
Trongdo, C(F) la tip cacdiém lién e cia F(z).
Ky higu: X, —%— X hayF —’—F.
Chuy

Néux —"—Xxthix ——X.

> Chuadng 5. Pinh ly giéi han trong xac suat

b) Pinh Iy giéi han trung tam (dinh ly Liapounop
Cho day BNN{ X} (i = 1,...,n,...) doc lap tng doi.
Paty =% X, p=> EX,, 0" =) VarX,.

i=1 i=1 =1 .
) n ElX — EX.|“
Néu EX,, VarX, hiru han, lim S —— i —

N 9 n—»ooz. 0-3
thiY € N(u, o).

=1

b Y nghia aia dinh ly

= S dung dinh ly giéi han trung tdm Liapounopié
tinh Xap xi (gan dung) xac ski.

= Xac dinh cac phan gh xap xi dé giai quyét cac vin
dé caa ly thuyét usc lugng, kiém dinh, ...

> Chuadng 5. Pinh ly giéi han trong xac suat
§2. CAC LOAI XAP Xi PHAN PHOI XAC SUAT

2.1. Xap xi phan phéi Siéu bji béi Nhi thic
Xét BNN X c6 phan pbi Sieu i H(N; N ; n).
. . N
» Néu p ¢6 dinh, N — oo vé#—qozl—qthi:
k n—k
CNACNfN/1

n
CN

d

k k_n—k
Cnp q '

» Ung ding, réu N kha bbn van rit nho so \6i N thi:

N
X ~ B(n;p), p=—24.
(n;p), p N
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» Chudng 5. Pinh ly giéi han trong xac suét
Chuy
Khi ¢ miu n kha nt so Wi kich theéc N (khoing
5%N) cua ng thé thi viéc ldy méu c6 hoandi hay
khénghoan &i l1a nhr nhau

> Chudng 5. Pinh ly gi¢i han trong xac suéit
2.2. Xap xi phan phéi Nhi thirc béi Poisson
Xét bén ngiu nhiénX co6 phan pbi Nhj thirc B(n; p).
> Khi n — 00, éu p — 0 vanp — X thi:

Nk
bk ok d € N
Cnp q :

—_—

VD 1. Mot vuon lan ¢6 10000 cay &p n hoa, tronglé| | (g ding, dat x = np. Kt
€61.000 cay hoamds. Néu n di 16n vap gan bing 0 (hac gin bing 1) thi:
1) Tinh x&c sit dé khi chon ncau nhién 20 cay lan thi . X ~ P(N).
dugc 5 cay c6 hoa madb. M o L ——
2) Tinh xéc skt dé khi chon ngiu nhién 50 cay lan thy Xap xi trén § c6 héu qua khinp <5 hayng <5.

dugc 10 cay co hpa [nédé.
3) CO tfe tinh xAc st dé khi chon ngiu nhién 200 cay
lan th c¢ 50 cAyhoa maué dugc khéng

VD 2. Mét 16 hang tlit ¢ddng knh dong goi nlip khiu
c6 chra 0,4% b nhiém khuin. Tim xac st dé khi
chon ndiu nhién 1.000 gdi ihtlr 16 hang nay co:

1) khéng qua :goi bi nhiém khian;

> Chuadng 5. Pinh ly giéi han trong xac suat

> Chuadng 5. Pinh ly giéi han trong xac suat
2.3. Xap xi phan phéi Nhi thirc bai phan phéi Chuin
a) Pinh ly giéi han dia phwong Moivre — Laplace

2) dtng 3¢ g6i bi nhiém khan.
VD 3. Giai cau 3 trongVD 1.

) . o Xét bién ndiu nhiénX cé phan pbi Nhi thic B(n; p).
Tom tat cac loai xap xi roi rac b
N V6i k= 0,1,...,n bitky vaz = ——2 tacé:
., A
PN Jnpg.P (X = k) e
n . =
X € H(N, N,, n)| e—— X c B(n, p) lim YO 2 28
(n < 5%N) s n—00 1 67 z
n .
b V2T
A=A ng <95

b) Binh ly giéi han tich phan Moivre — Laplace
A=np Xét bén nciu nhiénX c6 phan pbi Nhj thirc B(n; p).
X e P(\)

V6imoi a, b € R vaa < b, ta co:

Sai sé rat lon

> Chuadng 5. Pinh ly giéi han trong xac suat

> Chuadng 5. Pinh ly giéi han trong xac suat

b—np
) T P(kISXSkQ):&pk2 ) hob
1imP(a,§X§b):—fe 2 dx. °
n—eo \/% Pt 4 (gi& ti duoc cho trong bng B véi o(—z) = —p(z)).
Jnpg Chua y.Khi k& = p, ta sr dung céng tkc hiéu chinh:
c) Ung dung xap xi

[P(X =k)~ Pk—05<X<k+0,5)|
VD 4. Trong ndt dot thi tuyén cong clrc & mot thant
S X o Nl o) véi 1 — 2 _ phd ¢6 1.000 ngoi dy thi voi ti 1¢ thi dat 1a 80%.

- :[hIX N(p; 0%) Vi p = np, 0~ = npq. Tinh xac sét do-
Khi do: 1) ¢6 172 ngoi khongdat;
1 ,[k—np 2) c6 khaing 170den 180nguoi khongdat.
PX =k)= ;-f T VD 5. Trong 10.000 & pham trén ndt day chugn sin
o — kuat co 2.000 s&n pham khéngduoc kiém tra chat luong.
(gia tri dugc cho trong bng A véi f(—z) = f(z)). Tim xac sét dé trong 400 sn pham sin xuit ra:

Cho X € B(n; p). Néu n kha bn, np >5vang>5

X&c suét - Théng ké DPai hoc 24
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> Chuadng 5. Pinh ly giéi han trong xac suat
1) c6 80 &n phim khéngdugc kiém tra;
2) ¢6 tir 70dén 100 4n pham khdngduoc kiém tre.
VD 6. Mot khach sn nhan dat chd caa 325 khach ha
cho 300 phong vao ngay 1/1 vi theo kinh @ghicia
nhitng im truéc cho thy c6 10% khackiit chd nhung
khdngdén. Biét mdi khachdat 1 phong, tinh xac 4t
1) c6 300 khackén vao ngay 1/1 va rh phong;
2) tt ca khachdén vao ngay 1/#éu nhin duoc phong
VD 7. Mét cira hang ban cé& g c6 20000 con cé lg
da ton trongdé dé 1an 4.000 con céa tra. M khéact
hang clkn ngiu nhién (1 4n) 1.000 contit 20.000 co
cé da ton dd. Tinh xac sit khach cln duoc tr 182
dén 230 con catra ?
A. 0,814 B. 0,913;

C. 0,942, D. 0,976%

Monday, January 03, 2011

> Chuadng 5. Pinh ly giéi han trong xac suat
Tém tat xap xi Chuan cho Nhi thic

X € B(n, p)
EX =np
VarX = npq

ng>>5
[ =np

X eN(p, o)
EX =pu
VarX = o°

O'2 = npq

:>P(X:k):§f

k—p
o

PHAN IIl. LY THUY ET THONG KE
(Statistical theory
Chwong VI. MAU THONG KE
VAUGC LUQNG THAM SO
§1. Ly thuyét miu
§2.Uéc lwong diém
§3.U'¢c lwgng khoing

§1. LY THUYET MAU
1.1. Miu va tong thé
P Tap hop tat ca phan tir Ia cacddi twong ma ta nghié
ciu duoc goi la tong the. S5 phan tir ciia ong the dugc
goi la kich thirdc cua ong tre (thuong rat 16n).

» Tr tong the ta clon ran phan tir thi n phan tir d6 duoc
goi la mot mdu co6 kich thedc n (cé mau).

» Mau dugc chon ndiu nhién ndt cach khach quatroc
goi la m@u ngau nhién.

» C6 hai cachdly mau:

= Mdu c6 hoan ki: phan tir vira quan sat xonduoc
tra lai cho Hng thé trugc khi quan satih sau.

= Mdu khéng hoan ki: PHin tir vira quan sat xor
khéngdugc tra lai cho Hng thé.

Khi mau co kich tlréc lon thi ta khéng phan & mau
¢6 hoailai hay khdng hoani.

» Chwong 6. Mau théng ké & Wéc lwgng tham sé
» Mdu dinh tinh 1a miu ma ta chquan tamién cac phn
tir cia né co tinh cht A naodé hay khong

» Mdu dinh lwgng |2 miu ma ta quan tamén cac ¥u t
ve lugng (nhr chieu dai, can @ng,...) aia cac phn tr
cc trong nau.

» Goi X, X,,...,X lanhing két qui quan sat. Txer
nhe d& quan samk lan, mbi lan tadugc mot bién ndiu
nhiénX. (i =1,...,n).

Do ta throng iy mau trong 6ng thé cé ft nhiéu phin
ter nén X, X,,..., X duoc xem ladoc lap va co cun
phan pldi x4c stit.

1.2. Sip xép méiu dya vao $ liéu thwc nghiém

a) Sip xép theo dang bang

VD 1. Kiém tra ngu nhién 50 sinh vién. Taigs xép
diem & X }hu dugc theo thir ty tang din va $ sinh
viénn cédiém twongiing vao lng nhr sau:

X (@iém)|2|4[ 5] 6] 7]8[9]10
n(dSV)|4]|6[20[10[5]2[2] 1

b) Sip xép theo cang khoang

VD 2. Po chiéu caoX (cm) aian = 100 thanh nién.
Vi chieu cao khac nhau néft tién viéc sip xep, ngroi
ta chia chéu cao thanh nhu khaing.
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» Chwong 6. Mu théng ké & Wéc lweng tham sé » Chwong 6. Mau théng ké & Wéc lweng tham sé

Céc thanh nién c6 chi cao trong cling 1 kling duoc 1.3. Cacdic trung mau
xem la cao nir nhau. Khido, ta c6 ng $ li¢u ¢ dang Xét mot miu ndiu nhién(X , X, ,..., X ), ta c6 caalic
khoang nhr sau: " S '
trung mau nhr sau
X | 148-152| 152-156| 156-160| 160-164| 164-168 R _
" 5 20 35 25 15 a) Trung binh mau
. . N | ——— 1 n
Khi can tinh toan, ngoi ta cton sa trung binh cua noi X, = _ZXr
khoang dé dua < liéu trén \& dang hing: ) _ n = |
x | 150 154 | 158 162| 166 Dé don gidn, ta dung ky Biu X = X .
nl| 5 [ 20| 35 25[ 15 b) Phwong sai miu
Cha v » Phrong sai nau: ,
Doi véi truong hop & lieu duoc cho drsi dang ligt ké 2 _ g _ 15y _ 3V
thi ta gip Xép lai & dang bang. s _Sn_n;( i ) :

» Chwong 6. Mau théng ké & Wéc lwgng tham sé

» Chwong 6. Mau théng ké & Wéc lweng tham sé
» Phrong sai nu hi¢u chinh:

0, néu phin ti khdng c6 tinh chat A
n _\9 i = ~ A o . ™
2 — 5721 _ 1 Z(X1 _ X) ' o 1, nel‘l phan t& cotlnI} chat A. )
n—157 Né&u miu cém phin tir c6 tinh ct A thi ti I¢ mau la:
» Trong tinh toanethé, ta sr dung cong thc: Fop o X+X+..+X, _m
5= (x| = s : . :
n—1 n—1

d) Lién h¢ giira dic trung cia miu va tong thé
Vo X2 — lin_ Cécdic trung miu X, 5%, F |a céc tibng ké dungié
nig nghién @u cacdic trung p, o°, p twong tng aia Hng

c) Ti lé¢ mau thé. Tir luat s 16n ta c6:

Xett. mau d;nh_tlnh Wi cac bén X, (i = 1,...,n) c6 pha Fop X —p 8% — o (theo x&c sit).
phoi Bernoulli B(1; p):

1.4. Phan pléi xac suit cia cacdic treng mau e L9 YT
(tham khio) Khi n < 30 vao” chua biet thi
1.4.1. Phan plbi xac st cia trung binh méu

» Chwong 6. Mau théng ké & Wéc lwgng tham sé
X—p

n € St(n—1)
(phan pldi Student i n —1 bac ty dc).

a) Truong hep tong thé X cé phan plbi chuan b) Trudng hgp X khong c6 phan pléi chuan
_ - o2 e Tir dinh ly gigi han trung tam, ta suy ra:
» DO EX =, VarX = — nén: X —n X
n

— 2

- —TenN(o; 1),%—>TEN(O; 1).
X €N\ z

o

éX_M\/ZGN(O; 1). Jn Jn

K ¢ » VV6i n > 30, ta cO cac phan phxap xi chuin nhr sau:
= Néu o® da biét thi:

x/ﬁeN(O; 1), X~N :>X_M\/;~N(O; 1).
o

b Vi mau cu thé kich thrge n du I6n, thi S? ~ o va:
S|, X-w
n

2
o

XeN|w b —
n

=

X&c suét - Théng ké DPai hoc 26
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» Chwong 6. Mu théng ké & Wéc lweng tham sé
= Néu o” chua biét thi:

Eil ;»)_(_“\/ZNN(O; 1).
n S

1.4.2. Phan pli xac suit cia phwong sai nfiu
Gia st mu X,..., X, c6 X, € N(u; 02),\ﬁ.

X~N

M

n—1
2
o
1.4.3. Phéan pli x4ac suat caa ti 1é mau F

Gia sr X, € B(1; p) (i = 1,...,n) van kha bn thi:
_Fop
F1-F)

Khi do: 5% ~ x2(n —1).

bq

FeN|p; —]éT— \/;EN(O;l).

n

Monday, January 03, 2011

SU'DUNG MAY TiNH B O TUI PE TiNH
CAC PAC TRUNG CUA MAU

1. S liéu don (khdng co &n sb)

VD 1. Cho ndu c6 @ mau lan = 5:
12;13; 11; 14; 11.

a) May fx 500 — 570 MS

» X6a b nhg: SHIFT — MODE — 3 — =— =

» VAo ct¥é dé thong ké nhip di liéu:

| MODE — 2 (chon SDddi véi fX500MS);

MODE —s MODE —s 1 (chon SDdbi véi ix570MS),
L Nhap cac $:

12 M+ 13 M+ 11 M+ 14 M+11 M+

» Xudt két qud:

-SHIFT -2 —>1— =

(két qua 7 latrung binh mdu).

- SHIFT -2 —»2— =

(két qua zon ladg léch chuin ciia mau 3).

- SHIFT -2 —»3— =

(zon —1 ladg léch chuin ciia mdu co hiéu chinh s).

b) May fx 500 — 570 ES

p X0a p nhd: SHIFT -9 —»3—=— =

» VA0 ché dp thong ké nhip dir lidu:

L SHIFT — MODE — dich chugn mii tén tim clon
muc Stat — 2 (ché do khong én ).

- MODE — 3 (stat)— 1 (1-var) — (nhap céc $):
12=13= 11= 14=11=—AC

0 Xudt két qud:

- SHIFT — 1 — 5(var) — 1 — =(n: c& mau)

- SHIFT — 1 — 5(var) —» 2 — =(7)

- SHIFT — 1 — 5(var) — 3 — = (zon = §).

- SHIFT — 1 — 5(var) - 4 — =(zon —1=y5s).

2. S ligu c6 tan sb
VD 2. Cho miu c6 & mau lan = 9 nhr sau:
X [12]11]15
n|3] 2] 4

Dung may tinh bé tii dé tinh d@3c trwng mau

a) May fx 500 — 570 MS

e X6a b nhg: SHIFT —-MODE — 3 —» =— =

» VA0 ché dp thong ké nhip dix lidu:

- MODE — 2 (chon SDdéi véi fX500MS);

MODE — MODE — 1 (chon SDdbi véi fx570MS).
L Nhap cac $:

12— SHIFT — , — 3 — M+

11— SHIFT —» ,— 2 — M+

15— SHIFT —» , — 4 — M+

e Xudt két qud, ta lam nhe 1a).

b) May fx 500 — 570 ES

p X0a p nhd: SHIFT -9 —»3—=— =

» VA0 ché dg thong ké nhip dir ligu:

- SHIFT — MODE (SETUP) dich chuyn mii tén
—+4—=1

- MODE — 3 (stat)— 1 (1-var)

L Nhap cAc gia ti va tan sb vao 2 @t trén man hinh:

X FREQ
12 3
11 2
15  4— AC

e Xudt két qud, 1am nhe 1b).

X&c suét - Théng ké DPai hoc

CuuDuongThanCong.com

https://fb.com/tailieudientucntt

27


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

DH Co6ng nghiép Tp.HCM

Monday, January 03, 2011
dvntailieu.wordpress.com

Dung may tinh bé tai dé tinh d3c trwng mau Dung may tinh bé tai dé tinh d3c trwng mau

Dung may tinh b tai dé tinh:
1) ti 1& dién tich lGa c6 @ng st thip;
2) ning st lGa trung binh, plong sai niu chra higu
chinhvadé léch chuin cia miu cé higu chinh.

VD 3. biéu tra ring st cia 100 ha lua trong ving, )  Gidi
ta c6 ing $ lidu sau: Bang $ liéu duoc vict lai:
Niang suit |3-[3,5(4-|4,5(5-|5,5|6-(6,5 Nang
(tﬁn/ha) 3,5|-4(4,5(-5|55|-6|6,5|-7 §Lﬁt 3,253,75|4,25(4,75|5,25|5,75|6,25(6,75
Dién tich(ha) 7 [12[18[27[20{ 8 [ 5 [ 3 (tan/ha)
Nhirng thra ruong c6 ring stt it hon 4,4 finfha 1a c6 ,Drl]ﬁkf]\ 7112018l 271201 8 | 5| 3
niang st thap. tich(ha)

m 7T4+12418
e
n 100

2)T = 4,75 §° = 0,685; s = 0,8318.

=37%.

KHAI NI EM CHUNG V E UGC LUQNG

» U'dc luong 1a pldng doan ndt gia tii chra biét caa Hng
thé dya vao quan sat trénam ldy ra tr tong thé do.
Théng throng, ta én uéc lwong v trung binh, it I,
phuong sai, |8 sd tuong quan aa Hng tHé.

» C06 hai hinh thc udc lugng:

= Udc lwong diém: két qua can udc leong duoc che
bai mot tri 5.

= Udc lwpng khaing: két qua cin wdc lwong duoc che
boi mot khoang.

» Uc hrong diém c6uu diém la cho ta rét gia ti cu

thé, c6 the dungdé tinh cac kt qua khac, nlang nhrgc

diém la khéng cho It sai $ cua uoc luong.

Udc lugng khding thi nargc lai.

§2.UGC LUQNG PIEM
(tham khzo)

Cho miu doc lap X,...,X, c6 ham nat do phu thudc
vao tham & 0 cin udc lugng (© co thé 1a trung bink
phuong sai, t1¢,...). Goi T = T'(X,,...., X, ) la thong ké
chi phu thupe vao X ..., X, khong plr thupe vao®.
2.1.U6c lwgng ding
P TandiT =T(X,,...,X ) lauéc luong ding (hayudc
lugng khéng cch) aia® néu ET = 6.
P Khi BT = 0, ta n6iT" lausc lugng khongding aia b:
= BT <0, ta néiude lugng thieu;
= ET > 0, ta néiude lugng thra.

» Chwong 6. Mu théng ké & Wéc lweng tham sé
2.2. So sanh caadérc lwong

a) Uéc lwong it phan tan
» Goi T}, T, la haiudc lugng dung aia 6.

Ta n6iT, it phan tan on 7, néu Vmﬁ(Tl) <Var(T)). v X, +2X, | - X, 4.+ X,
» Khi 7, it phan tan bn 7,,, ta n6i7; tét hon T, e e
Ngtia 13, khi dungl; dé uéc lugng 6 ta nHin duoc sa
s uéc luong it fon so0 \6i dung 7, = Panh giarsc lrong ding:
b) U'éc hwreng tét nhat E(T)=E(X) =,
» Dinh ngtia _ o ] X, +2X, 1 2
Théng ké T' dugc goi 1a uéc lugng 6t nhit caa 6 néu E(T)=E|l—/——=|= ghtge=m
T lawéc lwong ding va it phan tan at.

VD. Gia sir chiéu cao X cia ngroi Viét Nam c6 pha
phdi chuan N(u; 0®). Quan sat &u X,,..., X, dé udc
lwong chiu cao trung binl.. Xét cac thng ké sau:
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» Chwong 6. Mau théng ké & Wéc lwgng tham sé

X +.+X
n n
= Banh giado phan tan:
Var(T)) = Var(X,) = o2,
X, +2X
Var(T,) = Var | —+—2 2102 +£02 :EO'2,
9 9 9
X +..+X 24400 2
Var(Ty) = Var|— 2|0 +-¥0 O
n n? n
Vay khi n 16n thi 7, lawéc lugng 6t nhit.

Monday, January 03, 2011

» Bat dang thircc Rao — Cramer
Gia st bién ndiu nhién X cé ham nat d6 f(z,6) phu
thuoc vao tham & 6.
Goi tin luong Fisher @a X la:

I0)=F ﬁlnf(m,@)} .

00
Néu thong ke T' lauée leong dang @ia o thi:

VarT >

nI(0)

Vay T thoaVarT = lawéc hrong 6t nhét.

n.1(0)

§3.UGC LUQNG KHO ANG
3.1.Pinh nghia
P Xét thing k& 7' wéc lugng tham 8 6, khaing (6,; 6,)
dugc goi la khodng wéc lwgng néu véi xac st 1 — o
cho twéc thi P, <0 <0,) =1-a.
» XAc sut 1 — o duoc goi la dg tin cdy caaudse heong,
2e = 0, — 0, dugc goi la d6 dai aia khaing uéc lugng
vae dugc goi ladg chinh xaccaauéc luong.

» Bai todndi tim khaang uéc luong chob dugc i la
bai toal wéc lweng khaing.

3.2.U'éc lwgng khoang cho trung binh %ng thé
Gia sir tong thé X ¢6 trung binh chua biét.
V6i do tin cy 1 — a cho twde, tadi tim khoang udc
luong chop 1a (ju; 1) théa P(p, <p <p,)=1-a.
Trong thre hanh, ta cé6 4 ong hop sau
a) Truwong hep 1. Kich thugc mau n > 30 va
i plong sai éng thé o” da bit.
» TUr mau ta tinhz (trung binh mu).

. 1—a tra bang B
P Tu 1l —a éT:@(tu)%tu.

| = — o
» Khoang uée luong la: (a: —& +z—:), e=t,.—F.

Jn

P(=1,96 < T < 1,96) = 95%

|

P(|T] < t,, ) = 95%

~1,96 o 1,96 t
| | T

_ts% ts%

—_ O' —_
_t5%<T<t5%:>X—t5%.ﬁ<u<X

Tra bang B

~.
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b) Truong hep 2. Kich thréc mau n > 30 va
plong sai éng thé o” chua bit.
» TinhZ va s (d9 léch chuin mau d& hiéu chinh).

1— ,
'Tirl—oc:>—2a :kp(t&)—>tmbang3 -

» Khoang uace luong la: (:E —g T+ a), e = tu%.
n

Moi lién h¢ girado Iéch chidin mau d& héu chinh s vé
chura héu chinh s la:
2 A2

n \/ n .9
s = § =>s8=,]——5".
n—1 n—1

» Chwong 6. Mau théng ké & Wéc lweng tham sé

¢) Truong hep 3. Kich thréc miu n < 30, o® da biét vé
X ¢c6 phan ploi chuan thi ta lam nix truong hop 1.

d) Truong hep 4. Kich thréc miu n < 30, o® chua biét
va X c6 phan ploi chuan.
e Tir mau ta tinhz, s.

b Tl — o= o tra bang C tnfl

(nh¢ giam bac thanhn — 1 rdi mai tra bang!)
» Khoang uéc lugng 1a:

(f—a; f—i—a), aztgfl.

T

» Chwong 6. Mau théng ké & Wéc lwgng tham sé

CAC BAI TOAN VE USC LUONG KHOANG

Bai 1. Uéc luong khoang

Tuy theo bai todn thudc truong hop nao, ta s dung

truc tiép céng thire caa truong hop do.
Bai 2. Tim d¢ tin cay (ta khong xét TH4)

Giai phwong trinh:

o evn
e=t ——==1t = ;
Jn o

Hay
s evn
.

e=1 =1t =
O‘\/g «

Tra bang B, ta suy ra:

olt,) =52 = 1-a=2(1)

» Chwong 6. Mau théng ké & Wéc lweng tham sé

Bai 3. Tim c& mau (ta chi xét TH1 va TH2)
Ta c6 dinh s (hay o) dé tim c& mau N.

a) Néu ¢ > ¢ thi ta giai bat ding thuc:
2
s s
ta_>€/:>N< ta_/ :>Nmax'
v e

b) Néu £ < ¢ thi ta giai bat ding thuc:

t =< = N>

NI
VD 1. Lugng Vitamin c6 trong it trai cay 4 la bién
ngiu nhién X (mg) c6do léch chudn 3,98 mg.Phar
tich 250 trai cayA thi thuduoc lugng Vitamin trung

n

2
ta.i,] = N ..
13

binhla 20 mg.

Véi d6 tin cy 95%, hayrac lugng lwong Vitamintrung
bint cé trongmét trai cay A 7

VD 2. Biét chiéu cao con ngoi 1a bién ngiu nhién X
(cm) c6 phan pbi chudn N(p; 100).

Véi @6 tin ciy 95%, ru mudn udc lugng chBu cac

trung binh aa dan é co sai 6 khéng qua 1 cm ttphai

can do it nhét miy nguoi ?

VD 3. Kiém tra twi tho (tinh king giv) caa 50 bongién
do nha may4 sin xuit ra, naroi ta duoc bang $ liéu:
Tubi tho 3.300( 3.500( 3.600( 4.000

S bongden| 10 20 12 8

1) Hayuéc lwong twi tho trung binh @a loai bongdén
do nhi méy A sin xuit véi do tin ciy 97% ?

» Chwong 6. Mau théng ké & Wéc lwgng tham sé

2) Dya vao niu tréndé woc leong twi tho trung binh
cua loai bongdén do nha mayl sin xuit c6 do chint
xac 59,02 di thi dam bao d6 tin ciy 1a bao nhiéu ?

3) Dya vao rau trén, Bu muwn wéc huong twbi tho
trung binh éa laai bongdén do nha mayl san xuit
€06 do chinh xac nb hon 40 gy vé6i do tin ciy 98% thi
can phai kiém tre tdi thiéu bao nhiélbéngder nira ?

VD 4. Chiéu cao @a laai cay A la bién ngiu nhién ci
phan pli chuan. Ngroi ta do ndiu nhién 20 cay thi
thy chiéu cao trung binh 23,12 mad¢ léch chin aia
mau chra hiéu chinh 14 1,25 m.

Tim khaing uéc lwong chéu cao trung binttaa loai
cay A vai do tin cay 95%"
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VD 5. Bé nghién &u nhu éu Vé loai hang X ¢ phrong
A nguoi ta tién hanh kho sat 400 trong toandk4000
giadinh. Két qua khao sat la:

Nhu ciu (kg/thang)l 05 | 15| 25| 35
S6 giadinh 10| 35| 86| 132
Nhu ciu (kg/thang)| 45| 55| 65| 7,5
S6 giadinh 78 | 31| 18| 10

1) Hayudc hrong nhu @u trung binh @ loai hang X
cua toan b giadinh ¢ phuong A trong 1 Am Vi do
tin cdy 95%°?

2) V6i mau khao sét trén, éu uéc hrong nhu éu trung
binh \é loai hang X caa phrong A véi do chinh xac
l¢n hon 4,8 in/rim vado tin cy 99% thi én khio séat
t6i da bao nhiéu giainh trongphuong A ?

Monday, January 03, 2011

» Chwong 6. Mau théng ké & Wéc lweng tham sé

VD 6. bo duong kinh @a 100 toc may do 1 nha may

san xuit thi dugc bang $ liéu:

buong kinh (cm)| 9,75] 9,80| 9,85( 9,90

SH truc may 5 | 37| 42| 16

1) Hayudc lwong trung binhduong kinh @a tuc may
voi d6 tin cy 97% ?

2) Dya vao miu tréndé wdc hrong trung binhduong
kinh aia tuc may cdédé chinh xac 0,006cm thiam
bao d6 tin ciy la bao nhiéu ?

3) Dya vao niu trén, Bu mun uéc lrong trung binh
duong kinh @a tuc may cdédo chinh xac én hon
0,003cm i d6 tin cay 99% thi én phai do i da bao
nhiéu tuc may nira ?

VD 7. Tién hanh kko sét 420 trongong $ 3.000 giq
dinh & mot pheong thi thy c¢6 400 giadinh dung lai
san pham X do céng tyA san xuat véi bang $ liéu:
S6 lugng (kg/thang)0,75|1,251,75| 2,25/ 2,75/ 3,25
S6 giadinh 40| 70| 110 90| 60| 30
Hay uéc lugng trung binhdng khbi lwong sin pram X
do cbng ty A san xuat dugc tiéu thu ¢ pheong nay
trong ot thang i do tin ciy 95%7?
A. (5612,7kg; 6012,3kg);
C. (5307,3kg; 5763,9kg);

B. (5893,3kg; 6312,9Kd);
D. (5210,4kg; 5643,5Kkg).

3.3.U6c lrgng khoing cho  1¢ tong thé p

b Gia sir ti 18 p cac plan tr c6 tinh clit A cua 6ng thé
chura bit. Vai d6 tin cdy 1 — « cho trdc, khaing uéc
lwong p la(p;; p,) théa P(p, < p <p,)=1—a.

» Néu biét ti 18 mﬁuf:fn:% V6i n 1& o5 miu, m 1

sd phén tir ta quan tam thi khimg uoc hrgng chop la:
(f—e; f—l—a), = t&\/M.
n

Trongdo ¢_ tim duoc tir ¢(t, ) = 1_TOL (tra bing B).

VD 8. Tinh X c6 1.000.000 thanh niéNlguoi ta khio
s&t ngu nhién 20.000 thanh niéaatinh X vé& trinh do
hoc vin thi thiy c6 12.575 thanh niédd ©t nghip
PTTH. Hayudc luong ti 1& thanh niénda 6t nghiép
PTTH aia tinh X véi do tin ciy 95%? $ thanh niéni3
tét nghiép PTTH @a tinh X trong khang nao

VD 9. Bé uéc lugng & ca co trong it ho nguoi ta kit
Ién 10.000 condanh diu roi tha lai xuéng . Saumot
thoi gian, ki bét 1én 8.000 con ca fly 564 con cédant
dau. Véi d6 tin ciy 97%, hayrdc lugng ti 16 ca codant
diu va $ ca co trong & 7

VD 10. Nguoi ta chon ngiu nhién 500 clc tivi trong
mot kho chra TV thi thay c627 TV Say.

> Chwong 6. Mau théng ké & Uéc lwgng tham sb

1) Dya vao niu trén,dé uoc luong i 18 TV Sonytrong
kho c6do chinh xac l& = 0,0177 thi dam bao do tin
cay cuaudc luong la bao nhiéu?

2) Dya vao nmau trén, su mun cé do chinh xac ta
udc heong ti 1€ TV Sony ntd hon 0,01 \6i d6 tin cay
95% thi én chon thén it nhit bao nhiélTV nixa’

VD 11. Lay ngiu nhién 200 & phim trong kho hang!

thiy c6 21 pk pham.

1) Dya vao nau trén,dé uoc hugng ti 16 phé pham trong
kho A c6 dd chinh xac la& = 0,035 thi dam bao d6
tin cay ciaudc lugng |1a bao nhiéu?

P) Dya vao miu trén, Bu muwn c6dé chinh xac éa udc
lwong ti 1&6 phé phim nho hon 0,01 i d6 tin ciy 93%
thi cin kiém tra thér it nhit bao nhiéu & phim nia?
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» Chwong 6. Mau théng ké & Wéc lwgng tham sé

VD 12. Khao sét ring sut X (tin/ha) @ia 100 ha lGa
huyén A4, ta c6 lang $ liéu:

X |3,253,75/4,25[4,75[5,25(5,75|6,25|6,75
S(ha) 7 | 12| 18] 27[ 20 8 5 3
Nhiing thra rwng c6 ring stt Ida trén 5,54n/ha la
nhiing thra rung c6 ring suit cao. & dung hing khio
sat trén,dé udc luong i 1€ dién tich lba c6 ang suit
cao 6 huyen A c6 do chinh xac las =8,54% thi dam
bao d6 tin ciy la bao nhiéu?

A. 92%; B. 94%;

C. 96%; D. 98%.

Monday, January 03, 2011

3.4.U'6c lwong khoang cho phrong sai Hng thé ¢°

(Tham khao) ) i
Gia s tong the X c6 phan pbi chuan véi phuong sa
o? chra biét. V6i do tin ciy 1— « cho tude, khaing
u6c lwong choo® la (07 o)) thoa:

P(o! <o’ <o))=1-a.

Trong thwc hanh ta c6 hai twong hep sau
a) Truong hep 1. Trung binhéng thé 1 d& biét.
» Tir mau ta tinhn.s>.
b T l— o = <, tra king D ta timduoc:
2 (0%
5|

[0

2

2

2
;X

X, |1

» Chwong 6. Mau théng ké & Wéc lwgng tham sé

» Khoing uoc luong la(o?; o)), trongdé:

TL.§2 TL.§2
2 . 2 .
! « T «
2 2
XTL 1 -4 Xn o
2 2

b) Truong hep 2. Trung binh éng thé 1 chra bigt.
» Tir mau ta tinhz, s°.

'Tirlfaég#xn

2 172 XQ a
-1 2 7 An—1 2

2 2
b Suy ral(o?; o%), o° = (n—1s Lol = (n—1s” Vai d6 tin cy 95%, hayuée lugng phrong sai @a mic
S P 2 | hao phi nguyéndu trén trong 2 trong hop:
X277 Xo-1|g 1) biét EX = 20 gram b) chua biét EX .

VD 13. Khao séat 16 sinh viéndvdiém trung binh 6a
hoc ky 2 thi tinhduoc s =1,5 diém. Hay uéc hrong
phuong sai @ diém trung binh hc ky 2 aia sinh vién
vGi d6 tin cy 97%, bét rang diém trung binhX cua
sinh vién 1a bin ngiu nhién c6 phan @ chuan.
VD 14. Muc hao phi nguyéndi cho 1don vi sin prim
la bién nciu nhiénX (gram) c6 phan gh chuan. Quar
sat 28 $n phim nay naoi ta thuduoc bing $ liéu:
X (gram) ] 19,019,520,0(20,5
SSsainphim| 5 | 6 | 14] 3

> Chwong 7. Kiém dinh Gia thuy é Théng ké

§1. Khai nigm vé& kiém dinh gia thuyét thong ké
§2. Kiém dinh so sanhdic trung véi mét sé
§3. Kiém dinh so sanh haidic trung

§1. KHAI NI EM VE KI EM DINH
GIA THUYET THONG KE

1.1. Khéi niém chung
» M6 hinh Bng quat @a bai toan Kim dinh 1a: ta néu I
hai ménh dé trai ngroc nhau, mt ménh dé duoc goi la
gia thuyét H va ménh dé con hi dugc goi la nghich
thuyét (haydéi thuyét) H.
» Giai quyét mot bai toan kém dinh 1a: king cach da
vao quan séat Au, ta néu |&n Bt quy tic hanhdong, te
chip nhin gia thuyét H hay bac 6 gia thuyét H .

> Chwong 7. Kiém dinh Gia thuy &t Théng ké

» Khi ta chip nhin gia thuyét H, ngha |a ta tin #ng H
dung; khi bac b H, ngha la ta tin ing H sai. Do ch
dya trén ndt miu quan sat rigy nhién, nén ta kho
thé khing dinh chic chin diéu gi cho éng tré.

p Trong clrong nay, ta chxét loai kiém dinh tham 6
(so sanhdic trung Wi 1 , so sanh hatic trung aia
hai tong the).

1.2. CAc lai sai lam trong kiém dinh
Khi thuc hlen kiém dinh g thuyét ta dra vao qua
sat n@u nhién not s5 truong hyp i suy ©Ng ra ch
tong thé. Sy suy Kng nay cé khitting, c6 khi sai.
Thdng ké hoc phan bt 2 loai sai hm sat:
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> Chwong 7. Kiém dinh Gia thuy &t Théng ké

a) Sai hm loai |

» Sai Am loai 1 1a lcai sai Bm ma ta phm phai trong
viéc bac b gia thuyét H khi H dang.

» X4c sut cia viéc bac b H khi H dang la xac skt
cua sai im loai 1 vaduoc ky hiéu la o.

b) Sai hm loai Il

» Sai Bm loai 2 1& loai sai Bm ma ta phm phai trong
viéc chip nhan gia thuyét H khi H sai.

b XAC siit cua viéc chip nhin gia thuyét H khi H sd la
xac stt cua sai im loai 2 vadugc ky hiéu 1a3.

Monday, January 03, 2011

> Chwong 7. Kiém dinh Gia thuy &t Théng ké
c) Méi lién h¢ giira hai logi sai lam ,
e Khi thuc ‘hién kiém dinh, ta lubn man xé}c sat ph;m
phai sai lam cang it cangot. Tuy nhién, Bu ha thap o
thi 3 8 ting Ién va ngoc lai.

Trong thrc €, gitra hai lai sai bm nay, lai nao tac hi
hon thi ta nén tran

» Trong ttbng k&, ngoi ta quyudc ring sai im loai 1
tac hai hon loai 2 nén én tranh kn. Do dé, ta ch xé
cac phép Km dinh cé o khdng wot qua ndt gia ti
4n dinh tiréc, thong throng 1a 1%; 3%; 5%;...

Gia ti o condugc goi la mirc y ngtia caa kiém dinh.

1.3. Go s ly thuyét caa kiém dinh
» D¢ giai quyét bai toan kém dinh, ta quan sat &o ngiu
nhiénX,,..., X vadua ra gi thuyet H.

» Tir mau trén, ta chn thong k8 7' = f(X,....X,; 0,)
sao cho éu khi H dang thi phan phi xac st cia T
hoan toan xadinh.

> V6i mac y ngha o, ta timduoc khaing tin @y (hay
khaangudc lugng) [a; b] choT' ¢ d6 tin iy 1 — «.

Khi do: ) )
" néu ¢ € [g; ] thi ta clap nhan gia thuyét H ;
= néu t ¢ [a; b] thi ta bac b gia thuyét H.

» Néu ham nat do cua T ddi xang qua tac Oy thi te
chon khaing d6i xing[—¢_; t_], véi:
P(T<—t)=PT>t)= %
Vay, khi xét nra bén phi cia tuc Oy thi taduoc:
= néut < ¢ thita clip nhan gia thuyét A ;
= néu ¢ > t_thita bac b gia thuyét 4 .
» Néu ham nat do6 caa T khoéngddi xang qua tac Oy thi
ta chon khaing tin @y [0; C], véi P(T > C) = «.
* Néu t < C thi ta clip nhin gid thuyét H, va
= néu ¢t > C thi ta bac b gia thuyét H.

§2. KIEM PINH SO SANHPAC TRUNG
CUA TONG THE VOI M QT SO

2.1. Kiém dinh so sanh trung binh i mét sb
Vi sb po cho tiréc, tadat gia thuyét H :p = p,.

a) Truwong hep 1. V6i n > 30, o d& bit.

e Tir mirc y ngha o = 1_TOL =gt )—2—t .

. z—
 Tinh gid tf théng két — M\/Z .
o
» Néu ¢ < ¢_ thi ta clip nhin H, ngha lap = p;

néut >t thitabacb H, ngha lay = p,.

b) Truwong hop 2. Véi n > 30, o” chua biét.
Ta lam nbx truong hop 1 nheng thayo bang s.
¢) Trwong hgp 3. V6i n < 30, o° d& biét va
X c6 phan pl#i chudn, ta lam nlx traong hyp 1.
d) Truwong hop 4. Véi n < 30, gQ chua biét va
X c6 phan pl#i chudn.
» Tir 05 MU n va mic y nghia o — 74048 yn-1,

» Tinh gia ti thdng két = M\/E
S

» Néu ¢ < ¢~ thi ta clap nhin gia thuyét 4 ;
t > ¢"~" thi ta bac b gia thuyét H.
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Trong &t ca cac terong hyp bac b, ta so sanly vay,:
* Néu T >, thi ta kt luan p > .
* Néu T <, thi ta kt luan p < .

VD 1. S¢ Dién lyc A béo céoing: trung binh rt ho
hang thang ph tra 250 ngandong tién dién, véi do
léch chudn la 20 nganNguoi ta khao sat ndu nhiér
500 hp thi tinhdwoc trung binhhang thang @t ho tra
252 nganidng tién dién.

Trong kém dinh gi thuyét H: “trung binh mét ho
phai tr a hang thang 1a 250 ngardéng tién dién” voi
muc y nghia o = 1%, hay cho kit gia ti thong két va
két luan 7

VD 2. Nha Gido dc hoc B mudn nghiénciu xem $
gio tu hoc trung binhhang ngay a sinh vién cé the
d6i khdng so wi mic 1 giv/ngay cachtay 10 ram.
Ong B khao sat ndu nhién 120 sinh vién vanh dugc
trung binh 1& 0,82 gingay i § = 0,75 gio/ngay.

Véi muc y ngha 3%, hay cho bét két luan cia 6ngB?

VD 3. Trong ndt nha may go, trong rong déng bai
theo quydinh aia mjt bao go la 50 kg vado Iéch
chuin 1a 0,3 kg. Can 296 baogao cia nha may né
thi thiy trong lrong trung binh 1a 49,97 kg. & dinh
gia thuyét H: “tr ong lweng méi bao gao ciia nha may
nay la 50 kg co6 gia ti théng két va két luan la;

A. t =1,7205; chap ntin H véi mic y nghia 6%.
B. t =1,7205; bac B H, trong hrong thrc € cua
bao @o nhs hon 50 kg Wi mic y nghia 6%.
C.t=1,9732; chip nhin H véi mic y nghia 4%.
D. t =1,9732; bac b H, trong hrong thrc € caa
bao @o nhd hon 50 kg i muc y ngha 4%
VD 4. Mot cong ty cho kit mac luong trung binh aa
mot k§ sr & cong ty 1a 5,7 tdu ddng/thangvai do léch
chuin 0,5 tréu dong/thang. K sr A du dinh xin vac
lam ¢ cong ty nay vaid thim do 18 K su thi thiy
lwong trung binh 1a 5,45 thi dong/thang.
Ky sr A quyét dinh ring: réu mic lrong trung bin
bang Wi muc cong tydua ra thi vp don xin lam.
Vi mirc y nghia 2%, chobiét két luan cia ky sr 4 ?

VD 5. Nguoi ta kiém tra ngu nhién 38 ¢a hang 6a
cong ty A va c6 ling doanh thu trong 1 thang la:
X (triéu dong/thang)| 200 | 220 2401 260
S6 cira hang 8| 18] 14 2
Kiém dinh g thuyét H : “doanh thu trung binh hang
thang cia mdt cira hang céng ty 1a 230 tgu déng”,
muc y ngha i dadé gia thuyét H dugc chip nhan la:
A. 3,4%; B. 4,2%; C.5,6%; D. 78%.

VD 6. Piém trung binh mén Toanua sinh vién am
truge 1a 5,72. Nm nay, theo déi 100 S¥uroc S liéu:
Diém 34| 5[ 6] 7] 8 9

Sésinhviel 3 | 5 | 27| 43|12 | 6| 4

> Chwong 7. Kiém dinh Gia thuy &t Théng ké
Kiém dinh gh thuyét A : “diém trung binh mdn Toan

N O s < L L v la bén ndiu nhién c6 phan @nchuan Nauoi ta
cia sinh vién mim nay bing nam trwéc’, mac y uom
nghia 6i dadé H duoc chip nhin Ia: do ndiu nhién 25 cay gng nay va cédng $ liéu:

A. 13,94%; B. 13,62%; C.11,74%; D. 11,8 X(m)]0,8]09[10f{11[{12[13

VD 7. Thoi gian X (phut) gita hai chugn xe bustronc
mot thanh pld 1 bién ngiu nhién c6 phan i chuan.
Cong ty xe bus néiang: trung binhcir 5 pht hi ¢6 1
chuyén xe bus. Ngoi ta chon ndiu nhién8 thoi diém
va ghi ki thoi gian (phut) gira hai chugn xe bus |a:

53; 45, 4,8; 5,1, 43, 48; 4%7.
Véi mirc y nghia 5%, hay Km dinh bi n6i trén *

VD 8. Chiéu cao cay ging X (m) trong ndt vuom

Shcay| 1 | 2| 9f 7| 4| 2

Theo quydinh aia wron wom, khi nao cay caodm 1 m
thi dem ra tbng. Vi muc y ngha 5%, kém dinh g
thuyét H: “cay gibng cia viron wom cao 1 ni co gia
tri thong ké va Kt luan la:

A. t = 2,7984, khéng néntem cay ra ing.

B. t = 2,7984, néndem cay ra ting.

C.t =1,9984, khdng nértem cay ra ting.

D. t = 1,9984, néndem cay ra ting.
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2.2. Kiém dinh so sanh t ¢ véi mot sb VD 9. Mot béo cao cho Bt c6 58% ngoi tiéu dung

b /i 6 p, cho tudc, tadit gia thuybt H : p = Po- Viét Nam quan tat;den hang’Vét., Khao sa’E _ngu nhlgp

1.000 ngroi dan Viet Nam thiy c6 536ngudi duoc hoi

b TUr mirc y ngha o = 1-a _ ot )—2—t . la cé quan tandén hang Vét. Voi micc y nghia 5%
2 ¢ ¢ hay kiém dinhlai bao céo trér?

b Tir mau ou thé, ta tinh t16 mau £ = 7 va VD 10. Khao sat ngu nhién 400 sinh viéne mirc do

nghiém tac trong @i hoc thi tHy 13 sinh vién tfxa

_ ) |f _ p0| nhan c6 ngi trong g hoc. Trong kiém dinh gia thuyét

gia ti thong két¢ = _\/Z g =1—p, H:*cd 2% sinh vién ngi trong gio hec”, mirc y ngha
A Pody toi da la bao nhiédé H dugc chap nhin =

» Néu ¢ <t_ thictip nhin H, ngha lap = p,. VD 11. D¢ kiém tra nt loai sting ti¢ thao, ngi ta chc

. Néut> t thi bac b H, ngha lap = Po- ban 1.000 viéndan vao 1 4m bia thy c6 670 viér

tring muc tiéu. Saudo, ngroi ta i tién ky thuat va
kiém tra hi thi thay ti |& trinc caa suncldc nay la 70%

Khido: f > p, = p > py; f <p, = p <p,

Trong kém dinh g thuyet H: “ti I¢ ban trang cua 2.3. Kiém dinh so sanh plrong sai \6i mat sb
sung the thao nay la 7096, véi mac y ngha 3% cc (tham khio)
gia tii thong két va ket luan la: . ] ) . .
A. t =2,0702 va ai tién ky thuat |a tt. Gia s tong the c6 phan pbi chuan. Véi s o2 chc
B. ¢t = 2,0702 va ai tién ky thuat la chra ©t. truéc, ta thrc hién cac xéc sau
C.t=2,0176 va ai tién ky thuat |a tt. . .
D. t = 2,0176 va ci tién ky thuat 1a chra 6t. » Dt gia thuyet H : 0” = o).
VD 12. Cong ty A tuyén & ring c6 40%ngudi tiéu - o, (n—1)8
dungua thich &n phim cia minh. Kiio sat400 ngroi P T mau ta tinh tiong kéx” = o
tiéu dung thy c6 179nguoi ua thich an pham ais 0
cong_tyﬁA. Trong ’kEm"dmh Kga tijuyétA H: “c? 40?/( b Tir o = & trabang D Xer—l @ 7 Xer—l 191
nguoi tiéu dung thich sin pham cia cong tyA”, muac 2 2 2
y ngha i dadé H duoc chap nhin la;
A. 7,86% B. 6,48% C.5,24% D. 4,32%
> Chwong 7. Kiém dinh Gia thuy & Théng ké
A , , al . , §3. KIEM PINH SO SANH HAI PAC TRUNG
FNCUX, |5 | <X <X, |15 | thitaclap nhin A, CUA HAI T ONG THE
ngroc lai thi ta bac b H. 3.1. So sanh hai trung binh ita’ hai tong the X, Y
Trong trong hyp béac lo: Ta c6 4 trong hop va vic chap nhin hay bac b H
" néu s > o’ thi ta Kt luan o> > o tadéu lam nhr kiém dinh so sanh trung binkbvl $
= néu s* < o” thi ta Kt luan o® < o) (cd 4 trwong hpp tadeu dit gia thuyet H :p = My)-
) . a) Truong hop L.n, n, > 30 vao’, of/ da biét.
VD 13. Tién hanh 25 quan saghi tiéu X cia 1 lai ’ |f _y| ‘
san phim (phan phi chun), tinhduoc s* = 416,667. Ta tinh thng két = ———— va so sanhdi ¢_.
C6 tai ligu néi ring phrong sai @a ch tiéu X la 400 o a,
Véi mac y nghia 3%,haycho nkain xét \é tai lieu nay ? n*z + n
z Yy
X&c suét - Théng ké DPai hoc 35
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b) Truwong hop 2. n_, n, = 30 Vélc?c7 G?j chua biét.
Ta thay?, 02 bing s’, sj trong trdng hop 1.
c) Truong hpp 3.n, n, <30 vao?, 02 da biét

ddng thyi X, Y c6 phan plgi chudn.
Ta lam nhr truong hop 1.

d) Trwong hop 4.7, n, <30 vao?, oi chua biét

déng thyi X, Y c6 phan pléi chudn.
» Tinh phrong sai chungi@ 2 mu:

2 2
2 (nL — 1)5£ + (ny — 1)sy -

nx—l—ny—Z

Monday, January 03, 2011

> Chwong 7. Kiém dinh Gia thuy &t Théng ké

g -y
e Tinh gia ti thong két¢ = | |
1 1
S |—+—
n n
T y
> Tir QM»{’M”J va so sanhdi t.

VD 1. Ngudi ta tién hanh bén hai ko phan X, Y chc
cay ca chua. ¥ 60 cayduoc bén ph&nX thi thudugc
trung binh 32,2 guva do léch chuin 8,5 qu; 72 ca
dugc bon phany” thu dugc trung binh 28,4 guva do
léch chudn 9,3 qu. Vi mic y nghia 5%, hay cho bt
két luan vé hai lcai phan bon trén

VD 2. bé sosanh nic lwong trung binh @a nhan vié
n X (USD/giv) va namY (USD/giv) 6 mot cong ty
da qubc gia, ngroi ta tién hanh kko sat ngu nhién 10
nit va 75 nam thi coét qua:
T=723,s, =164 vay = 8,06,s, =1,85.

Vé6i mic y nghia 3%, kém dinh gh thuyét H: “mic
lwong trung binh cia nir va nam ¢ cong ty nay [
nhw nhau” c6 gia ti thong ké va Kt luan la:

A.t =4,0957, mac lwong dia nr va nam nix nhau.

B.t = 4,0957, mic lrong aia rir thip hon nam.

C.t = 3,0819, mic luong aia nit va nam nix nhau.

D. ¢ = 3,0819, mic lrong aia i thap hon nam.

VD 3. Tudi tho (nam) cua pin & bén ngiu nhién c

phan pli chuan. Mét céng ty én xuat tha nghiém 1C

chiéc pin laai X va 12 chéc pin laai Y thi c6 Kt qua:
T=48,5 =11vay =43,5 =0,3.

Véi muc y ngha 1%, ta c6 th két luan tudi tho cua

loai pin X cao tn loai pin' Y dugc khéng 7

VD 4. Tudi tho (thang)cua thét bi Ia bién ndiu nhiér
c6 phan phi chuin. Ngroi ta kiém tra ngu nhiéntudi
tho ciia 15 thét bi loai A, c6 Kt qua:
114; 78; 96; 137; 78; 103126; 86;
99; 114; 72; 104; 73; ;86117.
Kiém tra ti tho caa 17 thét bi loai B thiy c6 trun
binh 1284 thang vais léch chidn la 19 thang

Kiém dinh gi thuyét H: “tudi tho caa thiét bi loai A
va B l& nhe nhau v mirc y ngha 3%" c6 gia ti
thong ké va kt luan |a:

A. t = 2,1616; tudi tho cia hai lai thiét bi 1& nhr nhau.
B. t = 2,1616; tudi tho cua laai thiét bi A I6n hon.

C.t =2,4616; tudi tho caa hai lai thiét bi & nhr nhau.
D. ¢t = 2,4616; tudi tho caa loai thiét bi A 16n hon.

3.2. So séanh haiitl¢ cia hai tong thé X, Y
Ta thuc hién cac hréc sau:

» Dt gia thuyét H:p_ = p

y

\ x : _m, _ Yy _ y
r Tur 2 mau ta tinhf = ,fy——,po——.

> Chwong 7. Kiém dinh Gia thuy &t Théng ké

» Tinh gia ti thong két = ‘—

Doy

n,
b K&t luan:
*Neut <t thitachpnhinH = p =D,

-Néut>t&vafx<];th‘|tabéch =p, <D,
-Néut>t&vafx>];th‘|tabéch =P, > D,

VD 5. Tir hai tng th X vaY nguoi tatién hanhkiém
tra 2 miu c6 kich thge n, = 1000, n, = 1200 vé mot

tinh chit A thidugc f, = 0,27 va f,=0,3.

X&c suét - Théng ké DPai hoc

CuuDuongThanCong.com

https://fb.com/tailieudientucntt

36


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

DH Co6ng nghiép Tp.HCM
dvntailieu.wordpress.com

Vi mirc y nghia %, hay so san2 ti 1é cua 2 tong thé
VD 6. Kiém tra 120 &n phim ¢ kho | thdy c6 6 pl
phim; 200 gn phim ¢ kho Il thiy c6 24 pl pham.
Hoi chit lugng hangy hai kho cé khac nhau khongiv
1) mirc y ngha 5% 2) miac y ngha 1%
VD 7. Mot cong tydién tir tién hanhdiéu tra th truong
vé so thich xem tivi @a ar dan trong 1 thanh phbiéu
tra ngiu nhién 400 ngoi & quan X thiy c6 270 ngoi
xem tivi it nHit 1 gio trong 1 ngay; 600 ngi ¢ quan Y
c6 450 ngoi xem tivi it nkit 1 gio trong 1 ngay.
Trong kém dinh gia thuyét H: “ti I¢ cw dan xem tivi it
nhit 1 gio trong 1 ngay & quan X va Y nhu nhau’,
muc y ngha i dadé H dugc chip nhin la:
A. 0,96% B.2,84% C. 4,06%

D. 6,14%

Monday, January 03, 2011

> Chwong 7. Kiém dinh Gia thuy &t Théng ké

VD 8. Truéc bdu o, nguoi ta thim do 1000 @ tri thi
thdy c6 400 ngai ndi ring € bo phiéu cho 6ngA. Mot
tuin sau (dn chra biu ar), ngroi ta © chic 1 cuc
thim do khac va thy c6 680 trong & 1500 @ tri dugc
hoi s& bo phiéu cho 6ngA. Kiém dinh gi thuyét H: “ti
I& cir tri ung ho 6ng A & hai 1an & nhw nhau’, voi
muc y ngha 1% c6 gia irthéng ké va Kt luan |a:

A. t = 2,6356; cir tri ngay canging ho éng A.

B. ¢t = 2,6356; cir tri ung h dng A khéng thayddi.

C.t=2,1349; cu tri ngay canging ho 6ng A.

D. ¢t = 2,1349; cir tri ung b dng A khong thayddi.

3.3. So sanh hai plaong sai dia hai tong thé X, Y
(Tham khio)
Dt gia thuyét H : 0? = o”.

» Tinh gid ti kiém dinh g = S—.

S
Y

ERN)

X o ing B
b Tu a = 5 tra bang E

f:fg(nz—l, nyfl).

2
» Néu g < f thita clip nban H, réu g > f tabac b H.
Trong t[rdng hop bac b H:
" néu s’ >s thi két luan o >a§
2
y

2

2
» néu 57 < s thi két luan af

<o

VD 9. Gia & phiéu 1a bén ndiu nhén cé phan pi
chuan. Piéu tra ndu nhién gia é phiéu aia cong tyX
trong 25 ngay ngpi ta tinh dugc do léch tiéu chén
mau hiéu chinh la 7,5 ngariong; aia cong tyY trong
22 ngay la 6,2 ngaﬂong VGi micc y nghia 5%, hay s
sanh ¢ do rui ro ¢ phiéu cia hai cong ty tré 7

VD 10. Doanh $§ ban hangdon vi: triéu dong) aia
cong ty A la bién ndiu nhién cé phan i chuin. Cong
ty A cho ngroi theo ddi @anh $ ban hang trong
ngayé vung X thi tinhdugc phrong sai niu chra higu
chinh la 82,1;6 vung Y trong 6 ngay thi tinkiwoc
25,3.Vé6i mic y nghia 3%, hay so santb rai ro dau tu
cua cong tyA ¢ hai vung trén

3.4. So sanh hai trung binté dang vector (X, Y)
(Tham khao)

» Dt d =Y — X vagia thuyét H :p, = 0.

e @ ~ cul” duong
p Tinh thong két = —\/7 (n 1a $ cap co trong ru).
S

» TUy vaon va phrcyng saida bét hay chra biét, ta xe
céc tirong hpp gidng nhr so sanh trung binhsi/l <.

VD 11. Gia sir nguoi ta dung thdc A cho 10 ngoi. bo
nhip tim/phdt toéc va sau khi dung tle oaa tirng
ngudi, c6 hing kKt qua:

Tru6c: X | 70| 77| 787281 78| 73| 74[79] 80
SauY [76]|75|78|77|85[81]|76]|74[85]80

Vi mic y nghia 5%, thidc A c6 lam thayddi nhip tim
trude khi dung so i sau khi dung hay khéng

Gisi. Pat d =Y — X va gia thuyét H :p, = 0.

Do n = 10, phrong sai clra biét nén bai toan la TH4.
Tir bang $ liéu, ta tinhduoc: d = 2,5; s, = 2,8382.

Muc y nghaa =0 O5—>tOor = 2,262.
Thong két = | | \/_

5, 28382
Vit> tg% nénta bach H.
Vay thusc A d& lam thaydéi nhip tim.

10 = 2,7855.
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> Chwong 8. Bai toan twong quan & Hai quy
1. HE SO TUONG QUAN MAU

1.1.Pinh nghia

b H¢ 6 tirong quan miu 7 12 $ do mic d phu thuge
tuyen tinhgitta hai nu ngiu nhiéncung @ X va Y.
» Gia Sir ta cO ndu ngiu nhién & n vé vector ngu nhiér
(X,Y) la(z,y,); i =1; 2;...; n. Khi do, h¢ s twong
quan nau r dugc tinh theo cong trc:

my Ey oy = Z L.
5y

> Chwong 8. Bai toan twong quan & Hai quy
1.2. Tinh chat
1)-1<r<1.
2) Neu r = 0 thi X, Y khéng c6 quanéituyen tinh;
Néu r = +1 thi X, Y c6 quan B tuyén tinh tuyt di.
3) Néu r < 0 thi quan B giira X, Y la giam bién.
4) Néu r > 0 thi quan & gitta X, Y ladong bién.
VD 1. Két qu do leong do cholesterol Y) co trong ma
cta 10doi tugng namé do tudi (X) nhe sau:
X]20]52[30[57]|28]43[57(63]| 40|49
Y|1,9(4,0|2,6|4,5|2,9(3,8|4,1]|4,6|3,2[4,0
Tinh k& 5 trong qual mau gitta X vay .

=

> Chwong 8. Bai toan twong quan & Hai quy

Giai. Tur ) lidu ¢ bang trén, ta tinkiwoc:
— 20x1,94..4+49x4,0
Ty =

— 167,26:
10
r=13u =439; 5 13,5385
ni3 ’
;:lz:yi = 3,56; §, = 0,8333.
ni

ay - "”y_09729

§ .8
Ty

Vay r =

P. Pudng hoi quy trung binh tuy én tinh thyc nghigm
» TUr mau thuc nghém Vé vector ngu nhién(X, V), te
bidu dién cac @p diém (z,,y,) 1én mpzy. Khi do,
duong cong Wi cacdiém laduong cong ph thuoc cia
Y theoX ma ta én tim (xem hinha), b)).

« Puong thing laduwong hoi quy thuc nghém xip xi t6t
nhit cacdiém miu da cho, @ng 1a Xip xi duong cong
cin tim. Trong hinha) ta thy xip xi tét (phu thudc
tuyén tinh chit), hinhb) xap xi khéng 6t.

2.1. Phrong phép binh phrong bé nhit

« Khi cé sy phu thuse tuyén tinh trong di chat gitra ha
bién ngiu nhiénX vaY ta én tim béu thrc a + bX
xap xi Y 6t nhit theo nghe arc tiéu sai $ binf
phueong trung binhE(Y —a — bX) phrong phap na

dugc goi 1a binh phrong bé nht.
* V6i mdi cap diém (z,,y,) thi sai $ xap xi la:

e, =y, — (a+ bz;) (xem hinhc)).

» Chwong 8. Bai toan twong quan & Héi quy

Tadi tim cacudc luonga, b Y
n " y=a+bx
sao chod | &? dat cyc tiéu. I
=1 |
n a+ bx;
< o 2
batQ = Zsi
i o x; X
Hinhc

—Z[
Q/ _ na—i—bZ:ﬁ —Zy 1)
Q’{:O aZ:ﬁ +b2$ —ny

a—|—bz ] , ta co:
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» Chwong 8. Bai toan twong quan & Héi quy » Chwong 8. Bai toan twong quan & Héi quy
1 n 1 n I_ T
(1)@@:;2%—[).;2%:@—[).5. 'Vébe%,azg—b.f.
i=1 i=1 3

T

Thaya vao (2), taduoc: >  Duong hoi quy tuyén tinh @ia Y theo X 1a:

i=1 i=1 i=1
1 9 1 n 1 1 n . 7$y_f?7 = _
Sb|—> r—-z2.—) & =Y Ty —y.—) T P Tuong i b=———,a=72—-by.
[n; ) "¢:1 L] [n; zyz Y n; Z] 53
— — R >  Duong i quy tuyén tinh @ia X theoY 1a:
st -7) = -zg e p =TT

> Chwong 8. Bai toan twong quan & Hai quy

> Chwong 8. Bai toan twong quan & Hai quy

VD 2. Do chiéu cao(X: m) va kibi luong (Y: kg) caa 5 -y  82,45—1,55%53
toc sinh nam, ta co&k qua: b=—7—= v 60,0181;
X[ 1,45]1,601,50 1,65] 1,55 5 (0,0707)
Y| 50| 55| 45| 60 55 a =1y —br =53—-60,0181x1,55 = —40,0281.
1) Tim k¢ s6 twong quarr. Vay y = —40,0281 + 60,0181x.
2) Lap phrong trinh toi quy tuyen tinh @ia Y theoX. 3) Hoc sinh cao 1,62m thiang khaing:
3) Du doan reu mot hoc sinh cao 1,62m thiang khaing y = —40,0281 + 60,0181 x 1,62 = 57,2012 kg.
bao nhiéu kg? Lo
VD 3. S6 von dau tr Y
Gidi. 1) T = 1,55; § = 0,0707; § = 53; § = 5,099; (X: trigu dong) va bi |y 0,3|0,7(10
z Y nhuin thu dugc (Y 1 >0l 10
1y = 82,45 = = S22 LIS XD _ ) g309 trigu dong) trong gt 2 30| 10
0,0707 x 5,099 don vi thoi gian dia 3 01 20
100 quan sat |

1) Lap phrong trinh Wi tuyén tinh @a X theoY.

P) Dy doan réu mudn loi nhuan thuduoc 14 0,5 tréu
dong thi dén dau tr bao nhiéu

Gidi. 1) Ta c67 = 2 §, = 0,7746; § = 0,71;

VD 4. S5 thung bia ¥: thing) dugc ban ra ph thuoc
vao gia banX: triéu dong/ thung) bicu tra 100dai ly ve
1 loai bia trong ndt don vi thoi gian c6 lang $ liéu:

Y
3, = 0,2427; ay = 1,56. O\ |100[110]120
U — T 0,150 5 [ 15[ 30
TY — . 1,56 —0,71x 2 . :
== = 2,3768; 0,160 10| 25
5 (0,2427) 0.165 15

a=T—by=2—23768x0,71 = 0,3125.

R 1) Tinh ¢ s twong quarr.
Vay @ =0,3125 +2,3768y. 2; Lap phrong tr‘lr?hq@i tuyén tinh @ia X theoY.
2) Néu mubn loi nhuan thuduoc 1a 0,5 tréu thi én dau 3) Dy doan réu mudn banduoc 115 thung bia thi gia
tr khaang: ban ndi thing & bao nhiéu
z = 0,3125 42,3768 x 0,5 = 1,5009 tri¢u dong.
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> St dung may tinh b tdi tim dwéng héi quy
Gidi. 1) 7 = 0,1558; §, = 0,006; § = 110; §, = 7,746; 1. S liéu khdng c6 én sb
_ - : a) May tinh f,500MS,f,570MS
ry=171=r= 17,1-0,1558 <110 _ —0,8176. VD 1. Bai toan chay dang @p (z,y. )nhu sau:
0,006 x 7,746 E— ]
x[20|52|30[57|28[43|57|63[40]49
— - v|1,9402,64,92,93,94,14,8,440
2)b= aid AQI'y = 171 0’15582X110 = —0,0006; Tim k¢ 5 r, dwong i quy Y theoX: y = a + bz.
8 (7,746) Nhap s ligu:
a =71 —by =0,1558 40,0006 x 110 = 0,2218. MODE— REG — LIN
Vay z = 0,2218 — 0,0006y. X, Y= M
3) Néu mubn bandugc 115 thung bia thi gia bandin 20, 1.9— M~
thung khéng: ‘ 52,4.0— M
z = 0,2218 — 0,0006 x 115 = 0,1528 tri¢u dong. e
48,40 — M

> Str dung may tinh bé tdi tim dwéng héi quy > Str dung may tinh bé tdi tim dwéng héi quy
Xudt két qud: X Y
SHIFT — 2 — (dich chuyén miii tén phai 2 lan) 20 1.9
— 1 (A chinh laa trong phrong trinh) 52 4.0
— 2 (B chinh lab trong phrong trinh)
— 3(r chinh lar). 49 4.0
Pap : 7 = 0,9729; y = 0,9311 + 0,0599z. Xuat keét qua:

SHIFT —1 —7 — 1(A chinh laa trong phrong trinh
SHIFT —1 —7 — 2(B chinh l&b trong phrong trinh
SHIFT —1 —7 — 3(r chinh lar tron¢ pheong trint).

b) May tinh f,500ES f,570ES
Xét hi VD 1 6 trén.
Nhdp $ ligu:

SHIFT — MODE — dich chuyn mii tén tim cln 2. S liéu co tn sb
mc Stat — 2 (ché d6 khéng &n ) a) May tinh f,500MS,f,570MS
MODE — 3(stat)— 2 (A+Bx) — (nhap céc gié tr VD 2. Tim k¢ 6 r, duong hoi quy thac nghém Y thec
caa X, Yvao 2 6t) Xy = a+ bz véi bai toan chay dang kang nhr sau:
> St dung may tinh bé tui tim dwéng hai quy > St dung may tinh bé tui tim dwéng hai quy
X b) May tinh f,500ES,f,570ES
Y \[%}23]25 Xét hi VD 2 ¢ trén
312 Nhdp s liéu: )
4 [5]3 SHIFT — MODE — dich chugn mii tén tim clon
A 5 11 8 Mc Stat — 1 (ché do c6 &n )
Nhép Il\l/l'e(l;:DE Y MODE — 3 (stat)— 2 (A+Bx) — (nhap cac gia i
" = uaX, Y, tan  vao 3 ¢t)
X Y.n—>M
. X Y FREQ
21, 3; 2—» M 21 3 >
21, 4; 5> M 21 4 5
25 5 g M
g T 25 5 8
Xuat két qua: lam nhw 1a). FR A
o Xuat k a hw 1b).
Dap sb: r = 0,7326; y = ~2,6094 + 0,3145z. ke quiam e %
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