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CHUONG MO DAU

GIAI TiCH TO HOP




§1 - CAC KHAI NIEM CO BAN

1.1 — BAI TOAN CUA GIAI TiCH TO

HOP

Tu tap .

hop A =1{a,, a,,...,a } taldy ngau

nhién k |

bhan tU kém theo mOt diéu kién rang

buOc nao do.

Van dé dat ra la: Hay tinh sO céch chon ra k
phan tU d6

Pay 1a bai toan co bdn cla gidi tich tO hop



1.2 - NGUYEAN LYU CONG

Neau moat coang vieac Nodic chia thasnh k
trooeng hoip thoic hiean:

Trodeng hdip 1: cou n, cauch thdic hiegn
Trodeng hoip 2: cou n, cauch thoic hiegn

Trobeng hdip k: cou n, cauch thdic hiegn
Thi cong vieac d6 cé n,+ n, +...+ n, cach thoic
hiegn



1.3 - NGUYEN LY NHAN
Neau modt coang vieac Nodic chialasmk gia
foain fea thdic hiedn:
Giai fhoain 1: cou n, cauch thoic hiegn
Giai hoain 2: cou n, cauch thoic hiean

Giai foain k: cou n, cauch thoic hiean
Thi cong vieac d6 c6 n, n, ...n, cach thoic hiean



vi DU AP DUNG

Cho taap hoip: A =
{0,1,2,3,4,5}

Ng0b@i ta laap moat soa toi
nhiean cou 4 choo soa khauc
nhau noai moat_

a) Holi cou bao nhieau soa
Nnooic laap ?
b) Trong cauc soa Noodic laap

~An11 hars nhicadir ecn’a ~rharin han



GIAUI

a) Gial soU soa phaui laap cou daing x

= d;d,ds3d,

OU vo tri a, ta cou 5 cauch choin,
cogn 5 chod soa

OU vo tri a, ta cou 5 cauch choin,
cogn 4 choo soa

OU vo tri a, ta cou 4 cauch choin,
cogn 3 chood soa

OU) vo tri a. ta cotl 3 catich choin



b) Gial soU soa chaun phaui laap

cou daing
X =

a1a2a3a4

Trooeng hoip 1:

Soa chaun cou taan cugng lag soa O:
X = a,a,a50
OU vo tri a, ta cou 5 cauch choin,
cogn 4 chood soa
OU vo tri a, ta cou 4 cauch choin,

o ey ER N Y 4



Trooeng hoip 2:

Soa chaun cou taan cugng lag soa
khauc O:

X =

a1a2a3a4
OU vo tri a, ta cou 2 cauch choin,
cogn 5 chood soa
OU vo tri a, ta cou 4 cauch choin,
cogn 4 choo soa
OU vo tri a, ta cou 4 cauch choin,



Theo nguyean lyu coang ta cou
60 + 96 = 156 soa chaln Nooic
laap tholGa maodn nea bawgi

Do nou cou: 300 - 156 = 144
soa led thola maon nea bagi



§2 — CHINH HOP VA@ HOAUN

VO

2.1 - NONH NGHOA
Cho A lag taap h6ip cou n phaan
toa.

1) Moai cauch sap xép k phaan tod
cula A theo mo6t trinh tu nhat dinh
Nooic goii lag moat chinh hdéip chaap
k culla n phaan tod nou.

2) Moadi cauch sap xép n phaan tod
cula A theo mot trinh tu nhat dinh
NOoOIc goli lag moat hoaun vo culda n



2.2 - COANG THOUC

1) Neau ta goii A *lag soa cauc
chinh hoip chaap k culda n
phaan tél;\nktlgi tarlcou coang
thouc: (n—kﬂ

2) Neau ta goii P_lag soa cauc
hoaun vo cula n phaan tod thi
ta cou coang thouc:

P =nl



3 - Vi dui

Viduil
Moat Ioup hoic cou 30 sinh viean.
Ngobgi ta thagnh laap moat ban
caun sOi cou 3 ngodai, trong Nou
moat ngoowgi lagm I6up troddng,
moat ngodai lag I6up phou, moat
ngoogi lagm thul quyd mag
khoang cho ai kieam nhieam.

HoUi cou bao nhieau cauch



Giaui:
Moai cauch thagnh laap Ban caun
sOl tholUa maon nea bagi lag moat

chaenh hoip chaap 3 cula 30, do
nou ta cou A,,3 cauch thagnh

laap.

Cuithed [3:  _ 30.20.2827!

(30-3)! 27!
=30.29.28 = 24360




Vi dui 2

Trong moat buoai dai hoai, cou 5
chagng trai vag 5 coa gaui muoan
gheup noai moat cauch ngaau nhiean
fiea thagnh ladp nhodng caép khieau
vuo..HoUi cou bao nhieau cauch thagnh

I@%Uéaqc caép khieau vud nho vaay?
Moai cauch thagnh laap nhoong

caép khieau vuo chinh lag moat
hoaun vo cula 5 phaan tou. Do fou
ta cou:

5!'=5.4.3.2.1 = 120 cauch



§3 - TOA HOIP
3.1 - Nonh nghoa
Cho A lag taap h6ip cou n phaan
tol. Moai cauch thagnh laap moat
taap hoip cou k phaan tod culda A
nooic goii lag moat toa hoip chaap k
cula n phaan tod nou.
3.2 - Coang thouc
Neau ta goii C klag soa cauc toa

h6ip chadp k culia n ph@’aﬂJ;aﬁJ;m ta
col coang thouc: [n-k|Ik!



3 — Tinh chat cd ban
ci=c:*  (k=0,n—1)

Ck=c*? +cCcr* (k =0,n —1)

n n—l1 n—l1
0 — n __
C’=C" =
C. =n

Nhi thirc Newton
(a+b)" = Z Ca"™*b" =C’a"+Cla"'b+..+C'b"
=0

Suy ra
C +C +..+C"'=2"



3.3 - Vidui
Moat |6up hoic cou 30 sinh viean.
Ng066@i ta thagnh laap moat ban
caun sol cou 3 ngooai
Hodi cou bao nhieau cauch thagnh
laap?
Giaui
Moai cauch thagnh laap ban caun
(JSSO:I: ﬂh&ﬁ&m MIQOGO cath
chal3p=3 Blu(a BB:2Do folbta cou:



Chuong 1

CAC KHAI NIEM CO BAN CU?
LY THUYETXAC ¢







§1 - BIEN CO NGAU NHIEN

1.1 — Phép thur va bién co

1 — Dinh nghia

MOt thi nghiém dung d€ nghién clru moOt dai luong
hay mOt hién tugng nao dé dugc goi 1a phép thu.
Ky hi€u mOt phép thirla T

MOi phép th(r déu cho ta mOt két cuc. K&t cuc do

dugc goi la mOt bién cO ngau nhién. Ky hiéu bién
cO ngaunhiénla A, B, C .

2-Vidu

Tung mOt dOng tién dOng chat can dol la mOt phép
th(r. K&t cuc xay ra la: POng tién xuat hién



Mat sap (S) hodc xuat hién mat ngUa
(N).Ta c6: S va N 1a nhiing bién c6

Gieo mOt con xtic sac dOng chat can doi 1a
mOt phép thur. K&t cuc c6 thé xdy ra la: Con
xtic sac xuat hién mat mOt cham A, hai
cham A,, ba chdm A, bOn cham A,, ndm
cham A,, sducham A_. Tacé: A, A,, A, A,
A, A.1a nhimg bién c6



1.2 — Cac loai bién cd

1 — Bi€n cO so cap: La nhling bién co loai trir
nhau trong cung mOt phép thUr
Tap hop cac bién c6 so cap cUa mOt phep thUr con

g0i 1a khong gian cac bi€n cO so cap va ky hiéu 1a
Q

Vidu:
Tung mOt dOng tién dOng chat can doi ta thay
khong gian cadc BCSC cUa phép thU nay la:

Q= {N,S}

Tung mOt con xtic sac dong chat can doi ta thay
khong gian cdic BCSC cUa phép thUr nay la:
Q={A,A,A,A,A, A}



2 — Bi€n cO chac chan: La bién cd nhat dinh phai
xay ra khi phép th& dugc thuc hién. Ky hiéu la Q

3 — Bi€én c6 khong thé c6: La bién cO khong thé
xay ra khi phép th'r dugc thuc hién. Ky hiéu la &

4 — Bién c0 dong kha ning: La nhiing bién c0 c6
khd ning xuat hién ngang nhau khi thuc hién mot
phép thu



§2 - CAC PHEP TOAN VE BIEN cO

2.1 — TOng cua cac bién co

1- Dinh nghia

TOng cUa hai blen cO A va B trong ciing mOt phép
th(r1a mOt bién c6 C ky hiéula C = A + B. Blen cO
nay xdy ra khi va chi khi c6 it nhat mOt bi€n c6 A
hoac B xay ra khi phép th& duoc thuc hién

TOng clanbi€éncO A, A, ..., A, trong cing mOt
phép th(r1a mOt bién c6 C ky hiéu 1a

C=A,+A +...+A_.Bién c0 nay xdy ra khi va chi
khi ¢6 it nhat mOt bién cO A. ndo d6 xdy ra khi phép
thdr duoc thuc hién



2 — Tinh chat

Cho A, B, C 1a nh{ing bi€n c0 trong ctung phép thlr
ta co:
A+B=B+A
(A+B)+C=A+(B+C)
A+A=A
A+0O=A
3 — Ghi chu
MOt bién cO soO cap khong thé bi€u dién dugc
dudi dang tong cla cac bi€n cO khac



Vidu

Tung mOt con xic sac dong chat, can doi ta

thay:

A,A, A, A, A, A lanhUng bién c6 sO cap.

Ta thdy cac bi€n cO nay khéng bi€u dién dudc

thanh tOng cUa cac bi€n cO khéc

Goi C, L tuong Ung 1a cac bién cO con xtic sac

xudt hién mat chan hay 1é chdm. Ta cé:
C=A,+A,+A;L=A +A+A,

Nhu vay C va L khong phai la céc bién c0 so

cap



2.2 — Tich cUa cac bién cd

1 — Dinh nghia

Tich cUa hai bién c6 A va B trong ciing mOt phep

th(r1a mOt bién c6 C ky hiéula C = A B. Bién cb

nay xay ra khi va chi khi ca hai bién c0 A va B xay

ra khi phép thUr dugc thuc hién

TichclUanbiéncd A, A, ..., A trong cing mOt

phép th(r1a mOt bién c6 C ky hiéu 1a
C=AA,...A

Bién cO ndy xdy ra khi va chi khi tat cd cac bi€n cO

A. déu xay ra khi phép th(t dugc thuc hién



2 — Tinh chat

Cho A, B, C 1a nh{ing bi€n c0 trong ctng phép thlr
ta co:

AB=BA

(A B)C = A(B C)

AA=A;AD0=0;AQ=A

A(B+C) = AB + AC

A+BC = (A+B)(A+C)



Vidu

LGp hoc ¢6 30 sinh vién du thi mén XSTK;
GOoi A, 1a bi€n c0 sinh vién i thi dau; A 1a
bi€n cO cé it nhat mOt sinh vién dau, B 1a
bién cO tat cd sinh vién déu thi dau.

Ta co:

A=A +A+.. . +A,

B=AA,...A,



§3 - MOI QUAN HE GIUA CAC BIEN CO

3.1 — Quan hé kéo theo va quan hé bang nhau

Néu bién cO A xdy ra ludn ludn 1am cho bién cO B
xdy ra thi ta n6i bi€n cO A kéo theo bi€n cO B va ky
hiéu la AOB

Neu bién cO A kéo theo bién cO B va ngugc lai bién
cO B kéo theo bi€n cO A thi ta néi bi€n cO A bang
bién cO Bvaky hiGulaA =B

3.2 — Bi€n c6 xung khac

Hai bién cO A va B trong cung phép thU dugc goi la
xung khac vGi nhau n€u A va B khong dOng thoi xay
ra khi phép th&r duoc thuc hién. Ky hiéu AB =@



Cacbi€éncd A, A,, ..., A_trong cung phép thr dugc
g0i 1a xung khac nhau tUng doi mOt n€u bat ky hai
bién cO nao trong hé ciing xung khac vdi nhau

3.3 — Quan hé doi lap

Hai bi€én cO A va B trong cuing phép th& dugc goi 1a
doi 1ap v6i nhau néu ching 1a nhiing bi€n c6 xung
khac va khi thuc hién phép th(r chi xuat hién bién
cO A hoac bién c6 B. Ky hiéu 1a

Vay:



3.4 — Hé day du cac bién co
Hé cacbiéncd A, A,, ..., A_ trong cing mOt phép
thr dugc goi la mOt hé day du cac bién cO néu
ching 1a mOt hé xung khac vOi nhau tung d6i mot
va khi phép thr dugc thuc hién chi xuat hién mot
trong cac bién c0 A,
vay:

A,A,..., A lagnobhe@ay Nud
%]i;tj:Al.Aj =0 (Oi,j =1n
A + A+ +A =Q




3.5 — Tinh chat (Luat doi ngau Pomoocging)

A+B=AB

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

AB=A+B

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






§1— CAC PINH NGHIA XAC SUAT

1.1 — Pinh nghia xac suat theo 16i c® dién

Gia si mOt phép th’r T c6 n bién ¢ sO cap
dOng kha nang; A la bién CO trong cung phép
thUr va cé m bién c6 so cap co 1Qi cho A
(nghia 1a s6 khd nang xdy ra bién c6 A)

Ta goi ti sO m/n 1a x4c suat cla bién cO A va
ky hiéu 1a p(A)

SodBCSC coldi cho A
SodB CSC noag khalnaég

p(A) =



1.2 — Pinh nghia xac suat bang
thong ké
MOt phép thtr T dugc 1ap 1ai nhiéu 1an trong
nh(ing diéu kién gidng nhau. Néu trong n lan
thuc hién phép th( c6 k 1an xuat hién bién
cO A thiti s f (A) = k/n dugc goi 1a tan suat
xuat hién bién cO A trong n lan thU
Khi sO phép th(r n tang 1én v6 han thi f (A)
dao dOng xung quanh moOt gia tri On dinh. Ta
g0i gia tri d6 1a x4c suat cla bién cO A va ky
hiéu 13 p(A)



1.3 — Pinh nghia xac suat bang hinh hoc
Ta coi mOt hinh ch{t nhat 1a bién c6 chac
chan Q; moOi diém trong | hinh ch{r nhat duoc
coi 1 bi€én cO s0 cap; mOi mi€n con A cla
hinh ch{(f nhat dudc coi 1a bién cO ngau
nhién; tap hop @ dugc coi 1a bién c6 khong
thé cé.
Ta dinh nghia x4c suat clla bién cO A 1a ti sO
gi(ra dién tich clla mi€én con A va dién tich
cUa mién Q



1.4 — Cac tinh chat co ban cla xac suat

V3i moi bién cO A ta cé:

0< p(A) <1
p(Q) =1
p(@ =0



1.5 - Vi1 du minh hOa

Vidul
MOt binh dung 12 bi trong d6 c6 8 bi trang va 4 bi
dod. Lay ngau nhién tU trong binh ra 4 bi
a) Tinh xac suat d€ 4 bi duoc chon cé ding ba bi
trAng
b) Tinh xac suat dé 4 bi dugc chon cé it nhat ba bi
trang



.7.

Giai

a) GOi A 1a bién c0 4 bi dugc chon c6 ding 3 bi
trang ta co: p(A) = m/n

n 1a s6 BCSC dong kha ning. P6 chinh 1a s trudng
hop chon 4 bi tU 12 bi ma khong phan biét mau. Ta
co:n=C,,*=495

m 1a s BCSC c6 10i cho A. B6 chinh 14 s6 truGng
hop chon 4 bi tU 12 bi trong d6 c6 ding ba bi mau
trang. Ta c6: m = C23C,'= 224

Suy ra:
p(A) = m/n = 224/495 = 0,453 (45,3%)



b) Goi B 1a bién c0 c6 it nhat ba bi trang.Ta c6:
p(B) = m/n

n 1a s6 BCSC dong kha ning. D6 chinh 1a s trudng
hop chon 4 bi tU 12 bi ma khong phan biét mau. Ta
co:n=C,,*=495

m 1a s BCSC c6 1gi cho B. D6 chinh 1a sO trudng
hop chon 4 bi tU 12 bi trong doé c6 it nhat ba bi mau
trang. C6 2 truOng hop xdy ra:

TH1: 3 trang — 1 dé: Trudng hop nay c6 C,2C,! cach
chOn

TH2: 4 trang — 0 dé: Trudng hop nay c6 C,*C,° cach
chOn



Suy ra:

m=C2C,l+ CAC0 = 224 + 70 = 294

Vay p(B) = m/n = 294/495 = 59,4%

Vidu 2:

MOt tap hgp cé N phan tU, trong d6 c6 N,
phan tlr loai A. Ngu0i ta chon ngau nhién n
phan tU.

Tinh x4c suat sao cho trong n phan t chon ra
c6 dung k phan t loai A



2

Gial

Goi F 1a bién c6: “Trong n phan tU chon ra
c6 diing k phan tU loai A”. Ta c6:

M
F)=—
p(F)=—
= =Cy Cyy. 9 p(F) :C]’;Aciz‘_’;“
1 =Cy C

Nguoi ta thuong goi day 1a cong thlrc xac
suat lua chon



§2 - CAC CONG THUC XAC SUAT

2.1 — Cong thirc cOng xac suat

2.1.1 — Cong thuc

1 — Cac bi€n cd xung khac

Néu A va B 13 hai bién c6 xung khac véi nhau ta cé:
P(A+B) =p(A) + p(B)

NEuA, A, ..., A _1a nhiimg bi€n cO xung khac

nhau tung doi moOt ta co:

P(ATAF ..+A)=DP(A)+PA)T ... tp(A)



2 — Cac bién co bat ky
Cho A va B 1a nh{ing bién c6 bat ky ta cé:
P(A+B) = p(A) + p(B) — p(AB)
Cho A, B va C 1a nh{tng bién c0 bat ky ta c6:
p(A+B+C) =p(A) + p(B) + p(C ) — p(AB) —
P(AC) - p(BC) + p (ABC)



3-Vidu

Vi dui 1

Modit loa hagng cou 100 saitin phaam
trong fiou cou 5 pheda phaam. Loa
hagng nooic chaap nhadn neau choin
ngadu nhiedn ra 50 saiin phadm fiea
kiedam tra thi sod phea phadm
khodng quau 1.

Tim xauc suadt ned lod hagng nooic
chaap nhadn.

Giai



A, lag biedn cod trong 50 saiin
phaam khodng cou phed phaam
nago; A,lag biedn cod trong 50 saiin
phadm cou 1 phed phadm.

Khi fiou A,, A, lag hai biean coa xung

kp?ﬁf é/gc( zlioa +cjgt‘f 3 AP(:AO'A)O ++P1\A1)Suy ra:
_CIxCE L ClxCE

CSO CSO

100 100

0,18(18%)|



Vidu 2

Thaém doog 100 ngodogi trong modt
Cadu Laic Bod thaay cou 80 ngoogi
thich nhaic Vaen Cao, 70 ngoogi
thich nhaic Tronh Coang Son, 60
ngoowgi thich nhaic cutia cal hai
oang. Choin ngadu nhiean 1 ngdogi
trong sod nooic thaém thaem dog.
Tinh xauc suadt ied ngoo6gi nagy
thich nhaic cutia it nhaat 1 trong 2
nhaic so.



Giai
Goli: A, lag Biedn cod ngdbgi ndodic
choin thich nhaic Vaén Cao; A, lag
Biean coa ngo6o6gindéoic choin thich
nhaic Tronh Codng So6n; F lag Biedn
cod ngooginooic choin thich nhaic
culla it nhaat 1 trong 2 nhaic so.
Ta thaay A,, A, khoang phaui lag hai

biBgH) e@émag kﬁb@b\%@)%ﬁm%

A, 80 L 70 _60 _ 90 _, 4

100 100 100 100




2.2 — Cong thUrc nhan xac suat

2.2.1 — Xac suat cé diéu kién

1 — Pinh nghia

Cho AvaBla nhU‘ng b1en cO trong cung phep
th(r. Xac suat cla blen cO A khi bién co B xay

ra dugc goi 1a x4c sudt c6 di€u kién cUa A theo
B. Ky hiéu la p(A/B)

2-Vidu

Nam ngu’dl bat thim mua 3 mén hang cung
loai. HOi ngudi bat thim trudc hay sau c6 10i
thé hon?



Giai
Goi A. (i =1,..,5) 1a bién cO ngudi th(r i bat triing.
Ta thay xac sudt bat tring cla tUng ngudi nhU sau:

pA /A==

p(A):g p(Az/A):%

W | =

p(A,/AA,) P(A3/2A2)=p(A3/AIE):§

p[A/AR) =



2.2.2 — Cong thirc nhan xac suat thir nhat

Cho A va B 1a hai bién c6 bat ky trong cuing phép

thU ta c6: p(AB) = p(A)p(B/A) = p(B)p(A/B)

Cho A, A, ..., A _lanh(Ung bién c6 bat ky trong

cung phép thUr ta co:

P(A A, ... A) =p(ADP(A/ADP(AJAA,) ...
P(A. /A A,... A )



2.2.3 — Cong thlfc nhan xac suat thit hai

1 — Su dOc 1ap cUa cac bién co

Bién c6 A va B dugc goi 1a doc lap v6i nhau
néu viéc Xay ra hay khong Xay ra cUa bién cO
nay khong anh hu’dng den vi€c xay ra hay
khong xdy ra cla bién c6 kia

Cacbiéncd A, A, ..., A_dugc goila dOc
lap tung dbi néu mét cap hai bién cb bat ky
trong hé déu ddc lap vOi nhau



Cacbi€éncd A, A,, ..., A dudc goi la dOc 1ap toan
th€ néu viéc xdy ra hay khong xay ra cla mot
nhom k bién c6 bat ky trong hé khong dnh hudng
dén viéc xdy ra hay khong cUa cac bién cO khac
trong hé do
2 — Cong thUrc nhan xac suat th(t hai
Cho A va B 1a hai bién c6 dbc 1ap. Ta co:

P(AB) =p(A)p(B)
ChoA, A, ..., A 1a hé dOc lap toan thé ta co:

P(ALA, ... A))=pA)pA,) ...p(A,)



Vi DU AP DUNG

Vidu 1

Moat chagng trai vieat tho cho 3 coa
bain gaui, do

Naong tri nean anh ta bol thu vago
phong bi moat

cauch ngaau nhiean.

Tinh xauc suaat nea khoang coa nago
nhaan AOGIC Auung

tho culia minh.



Giai
Goll Al lag biedn cod cod théu i
nhadn nuung thod cuta
minh (i=1, 2, 3)
Goli F lag biedn cod khodng cod
nago nhadn noéoic nuung t(](’)’ Cufljl

mith=TPaol: O p(F)=p

= p4).p[ A2/ A).p[ A/ A Ae) =



Vidu 2

MOt thU kho c6 mOt chum chia khéa gbm 9
chiéc bé ngoai gibng hét nhau, trong dé chi
c6 2 chiéc m& dudc. Anh ta th(f ngau nhién
tUng chia, chi€c nao th( khong tring thi bd
ra.

Tinh xac suat d€ nguoi thU kho m& dugc &
lan m& th(r 3



Giai

GOi A, 1a bién ¢6 ngudi thU kho mé dugc &
lan m& th&ri (i = 1...9); F 1a bién c6 nguoi
thU kho m& dudgc cla G 1an thr 3.
Khi d6 ta c6 bi€u dién:
F=AAA O p[F)=p[AAA
=p|A|p|A/A|p(AIAA)

6 2
X
8 7

7 1
9 6



Vidu3

Lo hang ch(ra 20 sdn pham trong do c6 2 san
pham xau. Chon 1an luot khong hoan lai
mOi 1an mOt sdn pham cho dén khi thay du
2 sdn pham xau thi dUng.

Tinh cac suat d€ viéc chon dung lai & budc
chon thU 4




GlGa(;i F 1a bién c6 viéc chon dung lai & budc th(r 4
GOi X, 1a bién cO sdn phdm xau chon & budc th( i
(i=1...20) ta co:

F = X1Y2Y3X4 + Y1X2Y3X4 + Y1Y2X3X4

0 P(F) =P X,X2X3X ]| +P| X1X,XsX,|+P( X1 XX, X,

Tinh cac xac suat:

Al
<
>
S
2
o

P(X,)P[X2/X,|P( X,/ X,X2| P( X,/ X, X2 X5)

2 18 17 I 1
20 19 18 17 19()




P|X:X,XsX,| =P|X:| P X,/ X,| P[ X5/ X:X,| P| X,/ X1X, X

18 2 17 1 1
20 19 18 17 190

P Y1Y2X3X4):P(}1)P(Y2/Y1)P(X3/X1X2)P(X4/X1X2X3

_ 18 17 2 1 1
20 19 18 17 190

0 P(F)= Lol Lo g0 (1,6%)
190 190 190 190




Vidu 4

MOt xuOng c6 ba mdy lam viéc. Trong mOt ca may
thur nhat can sUa chUa v0i xac suat la 0,15; may thu
hai la 0,1; may thu ba la 0,12.

Tinh xdc sudt sao cho trong mot ca lam viéc c6 it
nhat mOt may can sUa chUa

Giai

GOi A, 1a bién ¢6 may th(ri can phdi slta chita
(i=1,2,3). Tathay A, A,, A, dOc lap

Goi F 1a bién cO c6 it nhdt mOt mdy can sta chlira
Khi do ta co:




F=A+A+A O F=A+A+A =AAAs

0 P|F|=P|A|P|A:|P|As

=f-P(A)

_P(Az)

-P(A)E

=(1-0,15) x(1-0,1) x(1-0,12)

=0,85 x 0,9 x 0,88=0,6732

0 P(F)=1-P|F|=1-0,6732=0,3268 (32,68%)



Vidu 5

MOt ngUdi c6 ba vién dan ban dbc 1ap vao mot
muc tiéu. X4c suat ban tring muc tiéu cUa moOi vién
déu bang nhau va bang 0,7.

Tinh xéac suat dé ba vién dan ban ra:
A) Khong c6 vién nao trung muc tieu
B) C6 mOt vién tring muc tiéu

C) Co hai vien trung muc tieu

D) Co ba vien trung muc tieu



Giadi
GOi A, 1a bién ¢0 vién th(' I tring muc
tiéu (i=1,2,3). Tathay A,, A,, A, dbc lap

Goi A, B, C, D 1an luot 1a bién c06 c6 0,
1, 2, 3 vien trung muc tieu. Ta co:

A=A A A
0 P(A] =P|A]P(A:)P|A

=0,3x0,3%x0,3=0,027



B :Z1A2 Z:s +A122 Z3 + A ZZAS
0 P(B)=P|A|P(A,)P|A)
+P(A)P(A:| P(As| +P| Al P A:| P(A,)

= 0,3%0,7x0,3+0,7x0,3%0,3
+0,3%0,3%0,7 =0,189



C=AAA+AAA +AAA,

p(C)=p(A)p(A,) p|As)

+p(A) p|A:| p(A) +pl A p(A,) p(A)

= 0,7x0,7%x0,3 + 0,7%x0,3%0,7
+ 0,3%0,7%x0,7=0,441



Tuong tu

D=AAA O p(D)=p(A)p(A)plA)
=0,7%0,7%0,7 = 0,343



Vidu 6

MOt ngudi cé 3 vién dan ban dbc 1ap vao
mOt muc tiéu; x4c sudt ban trung muc tieu
déu bang nhau va bang 0,6. Ngudi dé ban
theo nguyén tac: Néu ban tring muc tieu hay
ban hét dan thi dUng lai. Tinh x4c sudt dé
ngUdi dé ban ra:

1 vien
2 vien
3 vien



Gidi
GOi A. 14 bién c6 vién th( I triing muc tiéu
(i=1,2,3). Tathay A, A,, A, dOc lap
Goi A, B, C 1an lugt 1a bién c6 xa thd ban
ral, 2, 3. Ta co:
A=A 0 P(Aj=P(A)=0,6

B=AA 0 P(B)=P|A|P(A,)=0,4x0,6=0,24
=AAA+AAA =AA|A+A|=AA

n P(C) =P|AA,) =P|A]|P(A,]=0,4%0,4=0,16




2.3 — Cong thirc xac suat Becnuli

2.3.1 — Day phép thu Becnuli

MOt ddy n phép thtr duoc goi 1a ddy phép th(r
Becnuli néu thda man cic diéu kién sau:

Day cac phép thtr dugc ti€n hanh dbc 1ap vdi nhau
Trong qua trinh thuc hién phép thr chi xuat hién
bién cO A hodc bién c6 doi lap vdi bién cd A

Xéc suat xuat hién bi€n cO A (xdc suat thanh cong)
trong mOi 1an thr déu bang moOt hang sO p khong
doi



2.3.2 — Cong thuc xac suat Becnuli

Cho mOt day n phép th(f Becnuli vdi xac suat thanh
cong la p.

Khi d6 xac suat d€ bién cO A trong phép th dé xuat
hién ding k 1an dugc tinh theo cong thic:

P, (k| :anpk(l—p)n_k (0<k<n)

n



Bai toan vé cong thirc xac suat Becnuli

Vidu
M6t cudc tham do cho thay ti 1€ nhiimg ho
dan c6 sU dung loai san pham X trong thanh

phO 13 65%. Chon ngau nhién 12 hd dan
trong thanh pho. Tinh x4c suat d€ 12 h6 dan

nay:
A) C6 5 h0 sUr dung loai sdn pham X

B) C6 it nhat hai gia dinh s& dung loai san
pham X



.7.

Giai

MOi 1an ki€m tra mOt hO dan ta coi d6 1a mOt phép
thUr, ta c6 sO phép thtr1a n =12. Xac suat d€ mOt ho
c6 st dung loai sdn pham X trong mOi lan th(r1a p
=0,65. Vay viéc chon ki€m tra hO dan nhu trén 13
day phép th(r Becnuli v&i s6 1an thirla n = 12 va xac
suat thanh cong 1a 0,65

A)GOi A 1a bién c0 c6 ding 5 hd dan s dung san
pham X. Theo cong thUrc xac suat Becnuli ta c6

12-5

p(A) =p,(5)=C5(0,65)(1-0,65)"" =0,059(5,9%]



B) Goi B 1a bién c0 c6 it nhat hai h0 s dung san
pham X. Khi d6 bi€én c0O doi 1ap cla B 1a bién c0 c6
khong qua 1 hO sUr dung va ta c6:

P(B) = P (0) + py, (1)
=C?(0,65)° (1-0,65)
=0,001

0 p(B) =1-p| B| =1-0,001=0,999(99,9%)

12-0 12-1

+C},(0,65) (1-0,65)



Vidu 2

MOt xa thU ban dOc 1ap 100 phat dan vao
mOt muc tiéu; xac sudt ban trung muc tiéu
cUa mOi vién déu bang nhau va bang 0,8.
Tinh xac suat d€ 100 vién dan ma nguoi dé
ban ra c6 80 vién tring muc tiéu.

Gidi

MOi 1an ban ra mOt vién dan ta coi nhu 1a
mOt phép th, ta c6 s6 phép thtrla n = 100




X4ac sudt d€ moOt vién tring muc tiéu trong
moOi 1an th(r1a p = 0,8. Vay vi€c ban sing
nhu trén 1a ddy phép th(f Becnuli v6i sO 1an
th(r1a n = 100 va x4c sudt thanh cong la p =
0,8.
Goi A 1a bién c0 “c6 80 vién tring muc tiéu”.
Theo cong thUc Becnuli ta co:
p(A) = Pioo (80)

=c® (0,8)"(1-0,8)

100-80

=0,099(9,9%)



2.4 = Cong thirc xac suat day du - Cong
thU'c Bayes

1- Cong thUc xac suat day du

Cho A, A, ..., A lamolt hé day du c4c bién cO; F

1a mOt bién cO bat ky trong ciing phép thir. Khi d6
ta c6 cong thuc:

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

n

=S P(A)P(F/A)

=1



2 — Cong thirc Bayes

Cho A, A, ..., A lamolt hé day du cac bién cO; F
1a mOt bién c6 bat ky trong ctung phép thir. Khi d6 ta
c6 cong thuc:

PUAIP(EIA) () 4o
P(F) o

P(A, | F)=



Chutng minh

Vi A, A, ..., A lamobt hé day dd nén:
A+A +.+A =Q
0 FQ=F(A+A+..+A)
-~ F=FA +FA +..+FA
0 P(F)=P(FA)+P(FA,)+..+P(FA))
=P(A)P(F/A|+P(A)P(F/A,)
+..+P(A|P(F/A)






Cac bai toan vé cong thuic xac suat day du

Vidul

San pham X trén thi trudng 1a do ba c0 s§ san xuat
cung cap. CO sO I chiém 30% luong hang vai ti 1€
phé pham la 1%; C0o s II chiém 50% lugng hang
vQi ti 1€ phé pham la 3%; Co sO I1I chiém 20%
luong hang vadi ti 1€ phé pham 1a 5%

A) MOt ngudi mua mOt san phdm X trén thi trudng.
Tinh x4c suat d€ ngui d6 mua phai san pham phé
pham

B) MOt ngu0i mua moOt san _:)ﬁlam X trén thi truOng
va mua phai san pham phé _:)_1am Theo anh chij thi
san pham phe pham nay c6 kha ning 13 clla co s&
nao nhi€u nhat?




Giai

A) Goi F la bién c0 khach hang mua phai san

pham phé pham

GOi A, 1a bién cO sdn phdm X 1a clla cO'sG i san

xuat (i=1,2,3). Tathay A, A,, A, 1ap thanh mOt

hé day du cac bién co

Suy ra:

P(F| = P(A] P(E/A] + (4] P[F /4] +P[ 4] P[F/A)

= 0,3x0,01+0,5%x0,03+0,20x%0,05
=0,003+0,015+0,010 = 0,028/ 2,8%)

Vay xac suat dé khach hang mua phai san
pham phé pham la 2,8%



B) Theo cong thUc Bayes ta co:
P(A)P(F/A) _0,3x0,01 3

AR P(F) 0,028 28
p(a /Fy=PA)IPE/A) _0,5x0,03 _15
2 P(F) 0,028 28

P(A)P(F/A) _0,2x0,05 _10
P(F) 0,028 28

P(A,/F)=

Ta thay xac suat 15/28 I6n nhat. Do dé san
pham phé pham co6 kha nang la clia co s Il 1a
nhiéu nhat



Vidu 2

C6 hai binh dung bi: Binh th(t nhat ch(fa 12 bi trong
d6 c6 8 bi mau trang va 4 bi mau dod; Binh th(r hai
cha 12 bi trong d6 c6 9 bi mau trang va 3 bi mau
dd. Nguoi ta 1dy ngau nhién mot bi tU binh I bd vao
binh II, sau d6 1ay ngau nhién bon bi tU binh II ra
ngoai.

Tinh xac sudt d€ 4 bi 13y ra tU binh II c6 diing 2 bi
mau trang



Gilal
GOi A, 1a bién c0 bi 1ay ra tir binh I c6 mau trang;
GOi A, 1a bién c6 bi 1ay ra tU binh I ¢c6 mau do.
Tathay {A,, A,} 1ap thanh mOt hé day du
Goi F 1a bién 0 c6 ding 2 bi mau trang. Theo cong
thUc x4c suat day du ta co:
P(F)=P(A)P(F/A)+P(A)P(F/A)
8 C:C; 4 C;C; 8 45x3 4 36x6 1944
= + — + —
12 C., 12 C: 12 715 12 715 8580

=0,2265(22,65%)



Vidu 3
Trong mOt thing cam c6 42% cam Trung
QuOc, 24% cam Thai Lan, 26% cam
Campuchia va 8% cam Viét Nam.Trong sO d6
c6 mOt sO cam bi hu' gdm 20% cam TQ, 10%
cam TL, 12% cam CPC va 2% cam VN.
1) Tinh x4c sudt d€ mOt ngudi mua phai mot
trdi cam TQ bi hu
2) Tinh x4c suat d€ mOt ngu0i mua phai mot
trai cam bl hu



3) Biét mOt ngudi mua phdi moOt trdi cam
hu. Tinh xac suat d€ trai cam ay la cam cUa
CPC

4) Bi€t mOt ngudi mua phai moOt trdi cam
hu. Tinh xac sudt dé€ trai cam ay khong phai
la cam cla VN

Giai

GOiA, A, A, A,lanlugt1a bién cd cam
claTQ, TL, CPC, VN .Tathay A,, A,, A, A,
1ap thanh mOt hé day du cac bién cO



1) Goi A 1a bién cO trai cam hu'la cla TQ. F
1a bién cO trai cam bi hu. Ta co:

A =AFIp(A)=p(AF)=p(A)p(F/A,)
= 0,42x0,2 = 0,084 (8,4%)
2) p(F) = p(A)p(F/A,) + p(A,)p(F/A,)
+ P(Ag)p(F/Ay) + p(A)P(F/A,)
=0,42x0,2 + 0,24x0,1 + 0,26x0,12
+ 0,08x0,02
= 0,1408 (14,08%)



p(A) p(F/A) 0,26%0,12
p(F) ~0,1408

3)p(A/F) = =0,222(22,2%|

> |

4F)
F)

4)1!9(21/1”):]3(j

—

AF=(A+A+A|F=AF+AF+AF
Dp(X) p(AF +AF +AF) =p(AF)+p(AF)+p|AF)

=p(A)p(F/A)+p(A)p(F/A)+p(A)p(F/A)
=0,42%0,2+0,24%0,1+0,26%0,12 =0,1392

0,1392
0,1408

0 p|A,/F)= =0,9886(98,86%)



Cach khac

p|A,/F|=1- p(A,/F)

p(A)pP(F/A) _0,08x0,02

A,/ F) =
plA/E p(F) 0,1408

=0,0114

0 p|A,/F)=1- 0,0114 = 0,9856(98,86%)



PAI LUONG!I




§1 - PAI LUONG NGAU NHIEN

1.1 — Khai niém PLNN
1 — Dinh nghia
DLNN la mOt dai lugng bién thién, phu thuOc vao

nhiéu yeu t0 ngau nhien ma trong két qua cUa phép
th' né chi mang moOt gia tri c6 thé dugc

Nhu Vay DLNN la mOt quy tac cho tuong u‘ng m01
b1en cO sO cap trong khong gian cac bién cO sO cap
cla mOt phép thtr v4i mOt sO thuc duy nhat

Ky hiéu PLNN: X, Y, Z, ...
Gia tri cUa PLNN: x, v, z,



2 — Phan loai

Khi tap cac gia tri cia PLNN X 1a hGtu han
hodc v6 han dém dugc thi X duoc goi la
PLNN r0i rac va ky hiéu: (X =a), (X =b), ...
Khi DPLNN X 1ay mOt gi4 tri tiy v trong doan
[a,b] thi ta néi X la DPLNN lién tuc va ky hiéu:
(a#X#Db); (a <X<b); (X#D),



3 — Ghi chu

Khi c6 DPLNN (X = a) thi ta c6 th€ coi d6 1a
mOt bién cO xac suat ghi nhan hién tudng:
“Pai lugng ngau nhién X nhan gia tri a”
Néu X va Y 1a hai BPLNN Ung v6i hai phép
thUr khac nhau thi ta n6i X va Y la hai DPLNN
dbc lap va ta co:

p(X :a)(Y:b) :p(X :a)p(Y:b)



§2 - QUY LUAT PHAN PHOI XAC SUAT

2.1 — Quy luat PPXS cua PLNN r0i rac

2.1.1 - Bang PPXS

Cho X 1a mOt PLNN r0i rac v0i cac gia tri c6 thé
dugclax, x,, ..., x.. Pat p, = p(X=x,) (i=1...n)
Ta lap mOt bang liét ké tat ca cac gia tri clla X
ciing vOi cac xac suat clla nd va goi bang nay 1a
bang PPXS cla PLNN X:

X X | X |... |X

Px [P1 [Pz |-+ [Py




Ghi chu

Vix, X, ..., X la céc gia tri c6 thé cla X nén ching
1a nhirg s6 thuc khac nhau d6i mOt do d6 (X = x,);
(X =x,);...; (X =x.) 1ap thanh m&t hé day du cac
bién cO. Suy ra:
X=x)+(X=x)+...+(X=%x)=Q

Op(X =x)+p(X =x;) +... + p(X = X,) =p(L2)

Op, +p, +... +p, =1

Diéu nay th€ hién mot quy luadt cho tat cd DPLNN.
Ngu0i ta goi do 1a Quy ludt phdn phdi xdc suét



2.1.2 — Ham PPXS

1 — Dinh nghia
Ham sO F(x) x4c dinh trén R cho bdi cong thic:
F(x) = p(X<x) dugc goila ham PPXS cUa dai
lUong ngau nhién X

2 _ Dinh Iy

Cho X la mOt BPLNN r0i rac c6 cac gia tri:

X,< X,< ... <x_ vGibang PPXS la:

X Xy (X [ X,

Px |[P1 [Pz |- [Py




Khi d6 ham PPXS cUa X c6 dang:

) khi x < x,

2 khi x, <x<x,
F(x) _ %p1+ D, khi x, <x<x,

]..

%p1+p2+ +pn-1 khl Xn-l <X£Xn

il khix>x_



Bai tap lap bang phan phoi xac suat

Bai 1
MOt binh chtra 10 vién bi trong d6 c6 6 bi trang va 4

bi do. NgLrOl ta lay ngau nhién tU trong binh ra 3 bi.
GOi X la sO bi trang c6 trong ba bi dugc chon.

Hay tim quy luat PPXS cua X

Tim ham PPXS cua X

Gidi

Goi X 1a sO bi trang c6 trong ba bi dugc chon thi X
la PLNN c6 cacgiatrilao, 1, 2,3



Ta tinh cac xac suat

C’C: 4
p— X =0| = 6 74 —_
C:C: 36
= X =1]l=—b"4=""
P = ) c: 120
C:C: 60
= X =2|=—"4=-_"—
p: = | ) C: 120
C, 2
p=p(X=3) =5t = 2



Kiém tra ta dugc:

* Pt P, TP, TP =1
* Suy ra bang PPXS cUa X 1a:

X 0 1 2 3

o) 4/120 | 36/120 | 60/120 | 20/120




Ham PPXS cUa X la

[0 khi x<0
U 4

1
(120

B6+4
F(x)=0—-
5120
(B6+4+60
E 120
g khix >3

khi0<x<1

khil<x<?2

khi2<x<3

khi x<0

khio<x<1

khil<x<2

khi2<x<3

khi x> 3



Bagi 2

Moat xal thul baén noac laap 3
viean Naln vago moat bia, xauc
suaat truung culla moai viean nain
baeng nhau vag baeng 0,7. Goli X
lag soa viean nain truung bia (trong
3 viean nain baén).

Haody laap baldng PPXS cula X.
Giaui

Goli X lag nali 166ing ghi nhaan soa
viean nain baen truung muic tieau.

\ - &



Ta tinh cauc xauc suaat
Goii Ai lag viean nain thou i baén
truung bia (i=1,2,3).
Khi Aiou {A,, A,, A,} noac laap vag ta
G -aaa

0 P(X =0)= P(A)P(A2)P(As) = (1-0,7)(1-0,7)(1-0,7) = 0,027

(X =1) = AlA As + A A As + A A A,
0 P(X =1) =P(A)P(A,)P(As) +

+P(A)P(A>)P(As) + P(A)P(A:)P(A,)
=3x%0,3%0,7x0,3 = 0,189



(X :2) :A]AQZ?) +AlZ2A3 +Z1A2A3
0 P(X =2) =P(A)P(A,)P(As) +
+P(A)P(A:)P(A,)) +P(A)P(A)P(A,)
=3x0,7x0,7%x0,3=0,441
(X =3)=AAA 0 P(X =3) =P(A)P(A,)P(A)
=0,7x0,7%0,7 =0,343
Kieamtrap,+p, +p, +ps=1
Suy ra balng PPXS cula X lag

X 0 1 2 3
p, 10,027 0,189 | 0,441 | 0,343




2.2 — Quy ludt PPXS cua PLNN lién tuc

2.2.1 — Ham mat doO xac suat

1 — Dinh nghia

Cho X la mOt BPLNN lién tuc. Ham f(x) x4c dinh trén
R dugc goi 1a ham mat d0 xac suat cUa X néu thoa
man cac diéu ki€n nhu sau:

(1) f(x)>0(0xOR)
(2) +j_° f(x)dx =1

(3) pla< X <b) :j'f(x)dx



2 — Ghi chu;

Cho X 1a mOt BLNN lién tuc ¢6 ham mat d6 xac
suat 1a f(x). Khi d6 xac suat p(a<X<b) chinh 1a dién
tich hinh thang cong dugc gidi han bodi cac duong:
Xx=a,x=b,y=f(x)vay=0

2.2.2 — Ham PPXS cua PLNN lién tuc

1 — Pinh nghia

Ham sO F(x) xac dinh trén R cho bdi cong thic: F(x)
= p(X<x) dugc goi 1a ham PPXS cua BPLNN X



2 — Ghi chu
Khi X 1a mOt BDLNN lién tuc c6 ham mat do

xac suat 1a f(x) thi hAm PPXS cUa X c6 dang
la:

F (x| :_f f(t)dt



3 — Cac tinh chat co ban cta ham PPXS

(DIxOR:0<Fx)<1
(2) F(x) 1a ham khong gidm. Nghia 1a néu
X, <X, thi F(x,) < F(x,)
(3) Khix - +0thi F(x) - 1
Khix - -0thiF(x) - 0
(4) [Fx))” = 1(x)



Bai tap vé PLNN lién tuc

Vidul
Cho X 1a mOt BLNN lién tuc c6 ham mat d6 xac
suat la 7T 7T
6l COS xkhi _E <X SE
(%)= ,T

A) Tinh hé s6 a
B) Tim ham mat do F(x)
C) Tinh

pH——<X<—



2

Giai

A) Theo tinh chat cUa ham mat d0 xac suat ta c6

L
J'f dx le I dx+If dx 1
4243 2 142 43
0
2 1

—

acosxdx =1« asinx|?, =1« 2a=10 a=>
2

I\J|I:|% N



b) Theo tinh chat clla ham PPXS ta c6
F(x)= f f(t)dt

Khi XS—EI
2

Khi —E<x SE:
2 2

F(x) =J'f(t)dt Zj;



Khi x>g:F(x)

1

Fle)des  f| dt+jf

NN

1 costdt + [ Odt :lsint
2 ) 2
2

0

Suy ra ham PPXS cua X 1a:

D khi x< -1

4
= J' Odt +
5 0

5 2
F(x) E%(snnﬁl) khi —g<xsg
% khi x>2

2



C) Theo tinh chat cUla ham phan phoi xac
suat ta co:

] my _OanQ nD

PH E<X<—_—FH—D H 4_

1D a7 O 104, O mOo U4
Em—+1_ EEIHH_ Z+D+1H
[ ]
:1x\/§_1 | QZ:_Z 0,7 (70%)
2 2 2 ﬁ_ 2 B 2




Vidu 2
Cho X la BLNN lien tuc c6 ham PPXS:

) khi x<1

| ) .
F(x):]a(x—l) khi 1<x<4

H khi x> 4

A) Timhé sb a
B) Tinh p(2# X # 3)
Giai



A) Vi F(x) 1a ham lién tyc nén n6 lién tuc tai x = 4.
Khi do:
lim F(x] = lim F(x| = F(4] = a[4-1 =1 q=~

Xx-4 X—>4+ 9

B) Theo tinh chat clla ham PPXS ta cé:

p(2< X <3| =F(3)]-F(2 :%(3—1)2—5(2—1)2 :%:0,33(33%)



§3 - CAC PAC TRUNG CUA MOT PLNN

3.1 — Ky vong toan hoc
1 — Dinh nghia
(1) Cho X 1a BLNN ro0i rac c¢6 bang PPXS la:

X X, [X |... [X

n

Px [P [Pz |- Py

Ky vong toan hoc ctia BLNN X 1a mot s thuc
dugc cho bdi cong thuc:
E(X) = pX; + PX, + ... + P, X,



(2) Cho X 1a mOt BPLNN lién tuc c6 ham mat
dO xac suat 1a f(x). Ky vong toan hoc cUa
PLNN X 1a mOt sO thuc dudc cho bdi cong
thuc:

-

E(X) =+j'oxf(x)dx



V1du

Theo ddi thu nhap cUa nhan vién trong mot
cong ty c6 100 ngu®i nguoi ta thu dugc mot
bdng sO liéu nhu sau:

Muc thu nhap 3 5 7
(tri€u dong/thang)
15 35 10 30 10

SO ngudi

Néu goi X 1a mUc thu nhap trung binh cUa
mOt

ngUoi trong cong ty thi X 1a mOt DLNN ¢6
cac gia tri 2,4,5,6,7 va bang PPXS cuUa X 1a:



--
P 0,15 0,35 0,10 0,30 0,10

1 EX =0,15%3+0,35%4+0,1X5+0,3%6+0,1x7
_15%3+35%x4+10%5+30X6+10%7

=4,85
100

Nhu vay:

Ky vong clUa mOt DPLNN chinh 13 gi4 tri trung
binh theo xac sudt cUa cac gid tri clla DPLNN
do



2 — Tinh chat co ban cua ky vong

(1) E(C) = C (C 1a hang s0)

(2) E(CX) = CE(X) (C 1a hang s0)

(3) E(X+Y) = E(X) + E(Y)

(4) Néu X va 'Y doc lap thi
E(XY) = E(X)E(Y)



3.2 — Phuong sai va d0 1éch tiéu chuan

1 — Dinh nghia
(1) Phuong sai clia DLNN X 1a m0t s6 thuc dugc
dinh nghia bang cong thurc:

D(X) = E[X - E(X)?
(2) B0 1éch tiéu chuan clla BPLNN X 1a m6t s6 thuc
duoc dinh nghia theo cong thukc:

o=./D(X)



2 — Ghi chu

(1) Néu X 1a PLNN ro0i rac v4i bang PPXS

la:
X Xy (X, |... |X

n

Px P P2 |- [Py

Thi phuOng sai cUa X duagc tinh theo cong
hu
e D(X) :Z % —E(X)E p,

=1




(2) Néu X 1a mOt BLNN lién tuc c6 ham mat d0 xac
suat 1a f(x) thi phuong sai cla X dugc tinh theo
cong thuc:

D(X) = [[x=E(x)]" F[x) dx

—00



3 — Tinh chat co ban clla phuong sai

(1) Bi€u thUc khac clla phuong sai:
D(X) = E(X*) — [E(X)[’
(2) D(C) =0 (1a hang sO )
(3) D(CX) =C2D(X) (1a hang sO )
(4) Néu X va Y dbc lap thi
D(X+Y) = D(X) + D(Y)



V1du
Cho X 1a mOt BPLNN c¢6 bang PPXS nhu sau:

-.
P 0,15 0,35 0,10 0,30 0,10

Ta co:
D(X)=E(x*|-E(X)E

E(X2) =0,15%3%+0,35%x42 +0,1x52 +0,3%X62 +0,1x 7
= 26,75



Suy ra:

Phuong sai cUa X la:
D(X) =26,75-(4,85)" =3,2275
Pd 1éch tiéu chudn cla X 1a:

o =./D(X) =3,2275 =1,7965



3.3 - Mot
(1) Cho X la BLNN roi rac c6 bang PPXS la:

X X X |... X

n

Px P (P2 |- [Py

Néu xac suat p(X = x, ) I&n nhat thi ta ndi x, la mot
cUa X va ky hiéu la mod(X) = x,

(2) Cho X la BLNN lién tuc véi ham mat do xac suat
la f(x). Néu f(x) dat cuc dai tai x, thi ta ndi x, la mot
cUa X va ciing ky hiéu la mod(X) = x,



§4 ~MOT SO QUY LUAT PHAN PHOI
THONG DUNG

4.1 — Quy lu@t phan phoi siéu boi

1 — Pinh nghia

Cho X la m6t PLNN r0i rac vOi cac gia tri nguyén 0, 1,
..., 0. Tanéi X 1a BPLNN c6 quy luat phan phoi siéu
bOi vGi cac tham sO N, N,, n néu cong thlc xac sudt
cUa n6 dugc thuc hién theo cong thlc xac suat lua

Ch(_)n: k n—k
P(X =k) = CNAC’;N_NA
O

Ky hiéu X 0 H(N, N,, n)

(0<k<n|



2 — Cac dac trung cUa phan phoi siéu boi

Cho X 1a BPLNN c6 quy luat phan phoi siéu bdi
X 0H(N, N,, n). Khi dé X c6 cac dac trung nhu
sau:
(1) Ky vOng:

E(X)=np vGip =N,/N
(2) PhuoOng sai:

N N
D(X) =npq— = a=1-pz

—n
—1




4.2 = Quy lu@t phan phoi nhi thuic

1 — Dinh nghia

Cho X la mOt PLNN r0i rac v6i cac gla tri nguyén 0,
1,...,n. Tanoi X la DPLNN c6 quy luat phan ph01 nhi
thu’c VO'l cac tham sO 1a n va p néu cong thUc Xac sudt
cla n6 dugc thuc hién theo cong thlc x4c suat

B li:
(X =k) =Ctpt(1-p) " (0<k <n)

Ky hi€u X [ B(n,p)

2 - Ghi chu

Quy luat phan phoi nhj thifc gan lién v6i mot day
phép thU Becnuli v6i sO 1an thr 14 n va x4c suat thanh
cong la p



3 — Cac dac trung cUa phan phoi nhi thirc

Cho X 1a mOt BPLNN c6 quy luat phan phoi nhj thlc
X [ B(n,p). Khi do ta co:

(1) modX = k trong d6 k 1a mOt sO nguyén sao cho
np—q#k#np-q+1vliq=1-p

(2) Ky vong E(X) =np

(3) Phuong sai D(X) =npqvOiq=1-p



4-Vidu

X4ac suat d€ mOt may sdn xudt ra ph€ pham
la 0,02.

A) Tinh x4c sudt d€ trong 10 sdn pham do
mdy san xudt c6 khong qua mOt phé pham

B) MOt ngay may san suat dugc 250 san
pham. Tim sO san pham trung binh va sO phé
pham tin chac nhat clla may dé trong moOt
ngay



Giai

A) MOi lan may sdn sudt ra mOt ph€ pham ta
coi 1a mOt phép thr, do d6 sO phép th(rla n
=10. X4c suat d€ may sdn xudt ra ph€ pham
trong moOi 1an th(r1a p = 0,02, do d6 néu goi X
1a sO phé pham trong 10 sdn pham sdn xuat ra
thi X c6 phan phOi nhj thlc X 0 B(10; 0,02)
GOi A 1a bién cO c6 khong qua 1 phé pham.
Taco: A=00XID)=X=0)+(X=1)




Suy ra:

p(A) = p(X=0) + p(X=1)
= (C°%,(0,02)° (1 - 0,02)-0
+ C!,(0,02)! (1 - 0,02)!*1 = 0,983
B) Goi X 13 s sdn pham tin chac trong ngay
ta co X [ B(250; 0,02). Khi do:
E(X)=np=250x 0,02 =5

SO san pham tin chac trong ngay chinh 13
modX:



modX =ksaochonp—qlklnp—q+1
np —q = 250 x 0,02 — 0,98 = 4,02
np—q+1=5,02
14,020k05,020k=5

Vay sO ph€ pham tin chac nhat trong ngay
la 5



4.3 — Quy luat phan phoi Poisson

1-Pinhly
Cho biéu thic f(k) = Cx pk (1 - p)* ta co:

Néu np = a vdi a cO dinh va véi moi k cO
dinh ta co:

. . Kk n—k _e—aak
hmf(k) = lim %an (l—p) =

1o oo k!




2 — Pinh nghia
Cho X 1a mOt DPLNN rd&i rac c6 vo sO gia tri nguyén
0,1, 2, ...Tandirang X 1a BPLNN c6 quy luat phan
phOi Poisson vGi tham s6 a > 0 néu cac cong thlc
tinh x4c suat cla né c6 dang:

~a_k

e ‘a
P(X =k)= (k=0,1,...
k!

Ky hiéu X 1 P(a)



3 — Cac dac trung cUa phan phoi Poisson
Cho X 1a PLNN c6 quy luat phan phoi Poisson
X [ P(a). Ta co:
(1) Ky vong E(X) = a
(2) Phuong sai D(X) = a



4 - l]'ng dung

Do dinh 1y trén , phan phoi Poisson duQc ap
dung trong cac truong hop sau:

(1) Khi p kha nh® va n kha 16n thi xap xi v6i
phan phoi nhij thic B(n,p)

(2) Tinh x4c suat p (X = k) v6i X 1a PLNN
bi€u thi sO 1an xuat hién bién cO A nao dé
trong mOt khodng thoi gian nhat dinh



Vidu:

MOt cUra hang trung binh trong mOt gio ban
duoc 4 san pham. Tinh xac sudt dé trong
mOt gi® cla hang ban dugc nhi€u hon 5 san
pham.

Gidi

GOi X 1a sO sdn pham ma cUra hang ban duoc
trong mOt gio, ta c6: X 1 P(4)

Goi A 1a bién 0 trong mOt gid cUa hang ban
dugc nhiéu hon 5 san pham. Ta cé:



A=(X>50 A=(X >5)=(X <5)
=(X =1)+( X =2] +...+( X =5

0 p| A =p(X =1)+p(X =2) +..+ p[ X =5)
e—4 40 e—4 41 e—4 45
+ +... .+
or 1! 5!
0 p(A)=1-0,7851=0,2149(21,49%)

=0,7851



4.4 — Quy luat phan phdi chuan

1 — Dinh nghia

Cho X la mOt BPLNN lién tuc c6 ham mat do
xac suat la f(x). Ta noi rang X la DPLNN c6
quy luat phan phoi chuan véi cac tham s0 la
1 va 02 néu ham mat d xac suat cla no cé

daﬂg: | (x=p)?

f(X):J\/?T

2
e 20

Ky hiéu: X [ N(p; 0?)



Khi p=0vao?=1tacé6 phan phoi chudn
tac
X 0 N(0; 1) vOi ham pat d;O X4c suat:

$(x) = Tan®




2 — Cac dac trung cQa phan phoi chuan

Cho X 1a BLNN c6 phan phoi chuan X [ N(y; 0?)
Ta co:

(1) Ky vong E(X) = i

(2) Phuong sai D(X) = 0°

(3) mod(X) =



3 — Cong thurc tinh xac suat cia PLNN c6
quy luat phan phOi chudn

Dinh Iy

Cho X 1a PLNN c6 phan phoi chuan
XON(p; 02)

Ta c6 cong thuc:

pla<x <b) =gF—H g KL
o o

1 —

t2
e 2dt
N2IT

Trong Notign x) = I
0



Chutng minh

X

1
N|(u,o’ =
1) 1= e
°1
rla<x =[S
X“H x=to+ull dx =odt
o







Khi a=-cothi 1 X <b) =@

EIT@
Q| |
=



Ghi chu

Ham [(x) tren day duQc goi la ham tich phan
Laplace.

2

Ta co:

Ham nay 1a mOt ham 1é va dugc tinh san
trong bang F tU x = 0 dén x = 4,09.

S S |

li 2dt = [——e 2dt ==

Xir&!\/Zne !\/277 2

Ma 0(4,09) = 0,4999. Vi thé khi x > 5 thi ta

xap xi I(x) 0,5



Vi du: [(1,96) = 0,475; (2,34) = 0,490

1(5,96) = 0,5 ...

5 — Phan vi chud@n

Cho X 1a BPLNN c6 quy luat phan phOi chudn
X 0 N(y; 02). S6 thuc x_1a phan vi bac p cla X
néu thda man 2 diéu kién:

%Xl—p =% (O< p <1)

plx <) =[x, ]+




Vidu

Cho X c6 phan phoi chudn N(2100; 200?)

Tinh p(1700 < X < 2200)
Giai:

Db
1700< X < 2200
p| H_

_ ,(2200-2100(]
H ™ 200

Da,LlD
g

1700 — 2100 []

o2
E

200 []

=¢(0,5) — ¢ -2) :qp(O,S) +¢| 2)
=0,1915+0,4772 =0,6687 66,87%|



— Quy luat phan phéi chi binh phuong

1 - Dinh Iy
Cho X,, X,, ..., X_1a nhifng PLNN d0c
1ap c6 phan phoi chudn vdi cling trung binh
L va cung phuong sai 0.
Pat:
Y:%X -ud, X B ﬂi P ~H1]
n o o [

Khi d6X 1a mC)t PLNN c6 ham PPXS la:




f(x) =

NS
X
—
N | S

khi x<0

I_&_I LKI;H

Trong Aot (t) = [ x'~'e”"dx (HaenGanmre)

0



2 — Pinh nghia

Cho X 1a m6t BLNN lién tuc. Ta néi rang X
1a DPLNN c6 phan phoi chi binh phuong véi n
bac tu do ( n nguyén duong) va ky hiéu la X
] %2 néu ham mat d0 xac suat cUa no la:

1 n4 _X
T Xx* xe * khi x>0
flx) =22 %r

) khi x<0

NS




3 — Phan vi chi binh phuong

Cho X 1a BPLNN lién tuc c6 phan phoi chi
binh phuong X I %2 .

SO thuc x 1a phan vi bac p cla X néu thda
man 2 diéu kién:

X, >0

j —

jp( X < Xp) - P

Cac gia trl cua x, dugc trinh bay G bang I



4.5 — Quy luat phan phoi student

1 - Dinh Iy
Cho X va Y la cac BDPLNN lién tuc, dOc lap
vOi nhau, trong dé X c6 phan phoi chudn tac
X 0 N(0,1); Y c6 phan phoi chi binh phuong
YOy, .Dat x

T =

JY

Khi d6 T 1a mOt BPLNN lién tuc c6 ham mat
do x4c suat 1a







2 — Pinh nghia

Cho T 1d m6t BLNN lién tuc. Ta néi rang T
c6 phan phoi student n€éu T ¢6 ham mat do
xac suat la:

I—Dn+1|:| _ntl
‘| - — 2 M
f(x) = = D g+ 2" (xOR)
Jamxrel o BE
2 [

vakyhi€uTOT,



3 — Phan vi Student

Cho T 1a mOt PLNN c6 phan phoi Student T [
T, . Ta g0isO thuct 1a phan vibacpcla T
n€u thda man hai diéu kién:

=, =L, (O< p <1)

j —

ip(T < tp) - P

Céc gid tri t, trinh bay trong bang H




4.5—-MOT SO PINH LY QUAN TRONG

Pinhly 1
Cho X 1d m6t PLNN c6 quy luat phan phoi
nhj thUc B(n;p). Néun P 30, p qua bé gan 0
hodc khong qua 16n gan 1 thi ta c6 thé coi X
c6 phan phoi Poisson vdi tham sO a =np va ta
c6 cong thlc xap xi:

p(X:k):Cfpk(l—p)n_kze a (a:np)




Pinh Iy 2 (dinh Iy giGi han dia phuong)

Cho X 1a mOt DPLNN c6 quy luat phan phoi nhj thlc
B(n;p). Néun P 30, p khéng qua gan 0 va khong qua
gan 1,thi X duoc xap xi phan phoi chudn véi trung
binh p = np va phuOng sai 02 =npq . Va ta c6 cong
thUec:

n—k

1 k—-u
X =k)=Crp*(1- ~ __ =
p| ) =C,p"(1-p st




Ghi chu

Ham 1 _X

X) = e °
d(x) Tom
bugc goi la ham Gauss. Ham nay duQc tinh
san trong bang E tU x = 0 dén x = 4,09

Khi x > 4,09 thi ta xap xi
#(x)=0

V1 du:
$(0,15) = 0,3945; ¢(2,5) = 0,0175; ¢(5,5) = 0



Pinh Iy 3 (dinh Iy giGi han tich phan)

Cho X 1a m6t DPLNN c6 quy luat phan phoi nhj thilc
B(n;p). Néun P 30, p khéng qua gan 0 va khong qua
gan 1, thi X duoc xap xi phan phoi chuan vdi trung
binh p = np va phu0ng sai

2 =npq . Nghia 1a ta c6 cong thUc xap xi:




Vi dui

Nhag mauy X saln xuaat moat loaii
salin phaam cou soa salin phaam loaii
A chieam tee lea 66,87%

Choin ngadu nhiean 100 saln phaam
(trong raat nhieau salin phaam). Tinh
xauc suaat nea:

a) Trong 100 salin phaam cou fiuung 70
salin phaam loaii A.

b) Trong 100 salin phaam cou khoang
quau 60 salin phaam loaii A.



Giaui

" Moai laan kieam tra moat saln
phaam ta coi lag moat pheup thou.
Ta cou soa pheup thod lag n = 100.
Xauc suaat fea moat salin phaam
thuoac loali A trong moai laan thol
lag p = 0,6687.

Do nou neau goii X lag soa saln
phaam loaii A trong 100 salin phaam
thi X lag NLNN cou phaan phodi nho
thouc: X 0 B(100; 0,6687)



a) Goli A lag biean coa cou nuung 70
salin phaam loaii A.

Ta cou bieau diean A = (X = 70)
P(A) =P(X =70

100-70

=/ (0,6687)" (1-0,6687)
= 0,0681( 6,81%]



B) Goii B lag biean coa cou khoang
quau 60 salin phaam loaii A .
Ta cou bieau diedn: B = (0 < X < 60)

Vin =100 > 30, xauc suaat p =
0,6687 khoéng gquau gaan 0 vag

$199 19 Ayalk qa@@ylcp@éam@ ot M
O []

1 = np = 100.0,6687 = 66,87

6 = npq = \/100.0, 6687.(1 - 0,6687)

=4,7068




. P(B):(pgcso 66,87 L_ (pDO 66,87 L1
1 4,7008 D47068 B
= ¢ -1,46| - ¢(-14,21)

= ¢|14,21) - ¢(1,46

= 0,5-0,4279
=0,0721(7,21%




Bai tap ap dung
Viduil
Troing 160ing culia moat loaii salin phaam
NOOIc quan saut lag moat Aaii 166ing ngaau
nhiedn cou phaan phoai chuaan voui trung
binh 50kg vag phddng sai 100kg?
Nhoong salin phaam cou troing 166ing tog
45kg nean 70kg Nodic xeap vago loali A.
Choin ngaau nhiean 100 sa(in phaam (trong
raat nhieau salin phaam). Tinh xauc suaat
fea:
a) Trong 100 sa(in phaam cou fiuung 70
<afin nthadm loaii A



Giliaul

Troouc heat ta tinh t@ led satin phadm loaii

A:

Goii W lag troing |66ing culia loaii salin phaam

Nao cho,
chuaan:

athady W lag NLNN cou phaén phodi

Wi N(50; 100)

Goii F lag biedn cod salin phaam fiddic xedp

Vo)l o3 As te P For=(4oBEW # 70R Stiy-ra
-




(1770-5010 [WA5-5001
0 P(F) = o——x- 0 “= 0(2) - (-0, 5)
7 10 o O 10 [

=@(2) + ¢(0,5) =0,4772 + 0,1915 = 0, 6687

Suy ra xauc suadt fied moat salin phaam
thuoac loall
A lag p =0,6687



Ta tinh xauc suadt theo yedu caau culia bagi
toaun:

Modi |aan kieam tra moét salin phaam ta col
|ag moat pheup thod, ta cou n =100. Xauc
suadt fea moét salin phaam thuoac loaii A
trong moai 1aan thod lag p =0,6687.

Do ol nedu goii X |a@ so0d salin phaam lodi
A trong 100 salin phaam iad choin rathi X lag
NLNN couti phadn phod nho thduc: X 0 B(100;
0,0687)




a) Goli A lag biean coa cou nuung 70 saln
phaamloaii A. Tacou: A =(X =70)
0 P{A)=P(X =70
=/ (0,6687)" (1-0,6687
_ 1 Ck—-ul]

)100

Py ——

o) o []
U= np=100x0,6687 = 66,87

0 =./npq =+/100%0,6687 x (1-0,6687) = 4,7068




1P

- 4,7068 " H 4,7068

 4,7068
10,3209

A

o) H

1 ]70—66,87
¢—

1

¢(0,66)

 4,7068

=0,0681(6,81%|



b) Goii B |ag biean coa cou khoang quau 60
salin phaam loaii A tacol: B =(0# X #60)
5 P(B):P(OSXSGO)qu%b—HD i

00 0 00 O
60 - 66,870 [0 - 66,87 [

~PU747068 5 T2 4,7068 1

= ¢ -1,46| - ¢ -14,21) = @[ 14,21] - ¢|1,46)
=0,5-0,4297 = 0,0721(7,21%)




V1 dui 2

" Saiin phaam trong modit nhag matry fi6dic fnoting
thaonh tégng kiedin, modi kiedn goam 14 saiin phadm
trong fiou cou 8 saiin phadam loaii A vag 6 saiin
phadm loaii B. Khatuch hagng choin catich kieam tra
nho sau: té6@ modi kiedin lady ra 4 satin phaam; nedu
thady soda saiin phadm thuodc loaii A nhieau hon sod
saiin phaam thuodc loaii B thi méui nhadn kiedin fiou;
ngooic laii thi loaii boil. Kiedm tra 100 kiedin (trong
radt nhieau kiedin). Tinh xatc suadt fied

" cou 42 kiedin nooic nhadn.

" cou tog 40 nean 45 kiedn nooic nhadn.

" cou it nhaat 42 kiedn ndoic nhadn



Gial

" Troduc hegttatinh te led nhodng kiedn fié6ic nhadn
nghda |aa tim xalic suaét fea moét kiedn haang NOGic
nhaan

" Goii X lag sod salin phaam loaii A trong kiedn hagng
" Goii F lag biean coa kiean hagng nodic nhaan ta cou:

- F =(X =3) +(X =4)
" Suy ra:
P(F) =P(X =3) +P(X =4)
C?’C1 CiC?

84 5 + 876 =0,4056( 40, 56%)
C 14



Tinh cauc xauc suaat theo yeau caau

* Modi |aan kieam tra moét kiedn hagng ta col
hou lag moat pheup thol khi Hou soa pheup
tho( lag n =100. X alc suadt fiea moat kiedn
haging oI c nhaan trong Nmoai 1aan thol lag p
=0,4056.

" Do nou nedu goli X lag soa kiean hagng nodic
nhadn trong 100 kiedn haegng fodic kieemtra
thi X lag NLNN cou phaan phoai nho thouc X
0 B(n, p) voui n =100, p =0,4056



a) Goli A lag biean coa cou nuung 42 kiean
nodic nhaan. Ta cou:
A=(X =42
0 P{A] =P(X =42
=C2 (0,4056)" (1-0,4056) "~
=0,0779 (7,79%|
Vaady xauc suaat fea trong 100 kiean
choin ra cou Auung 42 kiean NOAIC
mua lag 7,79%



b) Goii B lag biean coa cou tog 40
nean 45 kiean nooic nhaan , ta cou:

B:(4OSXS45) N P(B) :P(40sXs45)

(A5 -p0 [40-pl
~ @3 - :
O 6 O 0O o [

L =np =100%0,4056 = 40,56

o =\npq =/100x0,4056 % (1-0,4056) = 4,9101



Suy ra:
p (B = A5 =40.561) (40— 40,561
= 49101 'O 4,9101

= @(0,90) — ¢(-0,11)
= ©(0,90) + ¢(0,11)
= 0,3159 + 0,0438 = 0,3597 = 35,97%

Vady xauc suaat fiea 100 kiean choin
ra cou tog 40 nean 45 kiean Nooic
nhaan lag 35,97%



c) Goili C lag biean coa cou it nhaat 42 kiean
NnooIc nhaan, ta cou:

C =(42< X <100

0 P(C) =P (425 X <100 A L el
0 0 O 00 [
(1100 - 40,560 042 - 40,56 0_

: - “= o(12) - (0, 29
05101 5 9D z0101 7 ALY @029

=0,50-0,1141 = 0, 3859 = 38, 59%.

Vady xauc suaat nea 100 kiedn choin ra cou it
nhaat 42 kiean nodic nhaan lag 38,59%



Chuong 3

PAI CUONG V
TOAN




$1— LY THUYET MAU

1.1 - PAM PONG

1- Khai niém dam dong

Pam déng 1a mOt tap hop cac phan tU cha
dung nhlng thong tin hay dau hiéu ma ta can
nghién cUu.

Ky hiéu mOt dam dong la Q

Dau hiéu clla mOt ddm déng ky hiéu 1a X*



2 — Ghi chu

Khi nghién cUtu mOt dam dong ta quan tam
dén dau hiéu X* cla ddm dong d6. Dau hiéu
X*c6 thé thay doOi tUr ca thé ndy sang c4 thé
khac .

Vi vay:

Ta c6 thé coi viéc nghién clu mOt dam

déng 1a nghién ctu mOt dai luong ngau
nhien X"



3- Cac khai niém lién quan

Kich thudc clla dam déng: 1a sO phan tU N
cUa dam doéng

Gia tri cUa dau hiéu X*: x,, X,,...,X,

TansO N, N,,...,.N, : sO phan t& mang dau
hiéu tuong Ung x,, X,,...,X,

Tan suat cUa cac phan ti mang dau hiéu
x. 14 ti sO p, = N/N



Ghi chu:

Taludon co: YN.=Nwva)p =1

Bang co cau ddm dong: Do ta coi X* nhu 13
mOt DPLNN nén ta g0i bang PPXS cUa no 1a
bdng cO cau ddm doéng:

XXy (X, ... |X

P |Ps [Pz |- [Py




4- Cac dac trung cua dam déng
1) Trung binh dam dong:
1 N k 1 k
H=— ) X hay H = X Py = — XiNi
V2 25PN 2
2) Phuong sai dam dong:
1 N
2 _ N2
O = N ; (Xi ,U)

k 1 k
hay:02 = Z(Xi _:u)zpi :NZ(Xi _/1)2Ni
(=1 i=1



3) DO 1éch chudn:
) DO l¢ . /02

4) Ti Ié dam déng: p = M/N (M la s6 phan tlr co
tinh chat ma ta quan tam)

5 — Ghi chu

Viéc nghién ctu mot dam déng thuong gap mot
sO kho khan nhu sau:

- Do kich thudc clia ddm doéng qua I&n nén ton
kém vat chat va thoi gian

- Khi 1am viéc véi quy mé 18n nguoi ta kho ki€m
soat dugc qua trinh nghién cu



- Néu dam dong bién dOng, cac phan tU thay doi
thuOng xuyén thi viéc nghién cu trén ca ddm dong
khé thuc hién dugc..

- Pé khac phUc duoc tmh trang nay ngu’dl ta tim cach

chon mau va nghlen cUu trén mau va tU két qua thu
duQc tren mau ta co ket luan cho ca dam dong

1.2 — CAC VAN DE VE MAU
1- Mau

- TU ddm dbng ta chon ra mOt tap hgp c6 n phén tlr va
nghién ctu dau hiéu X" trén chung. Tap hop nay
duoc goi 1a mOt mau



Ghi chu:

Khi nghién c(fu mOt mau ta quan tam dén ddu hiéu
X* cUa ddm dong trén mau nén ta coi mOt mau nhu
1a mOt PLNN

2 — Cac khai niém lién quan dén mau

- Kich thudc mau: 1a s phan t& cla tap hop mau

- Gid tri cla dau hiéu X*: x,, X, ... ,X,

- Tan s n, cla x.: sO phan tf mang gi4 tri x,
(i=1..K)

- Tan suat cla x, 1a ti s6: n/n (i=1..k)



3 — Cac dac trung clUa mau
Trung binh mau:
- 1 - 1¢
X=—) x. hay x=—" xn
] ]

Trung binh binh phu‘dng'

- k
x2: Zx hay —Z x’n
n =1

Phuong sai mau:



Phuong sai mau hi€u chinh:

Ta co:



4 — Cac phuong phap chon mau

1) Mau co hoc: Chia ddm dong thanh n tap nhd
sau d6 chon tUf moOi tap mOt phan t( lam dai dién
2) Mau dié€n hinh: Chia ddm déng thanh n tap
nho c6 tinh di€n hinh. Sau d6 chon tU moi tap moOt

phan tr lam dai dién
3) Mau diy: Chia dam dong thanh n diy sau dé
chon tU moOi ddy mOt phan tU 1am dai dién



5 — Cac phuong phap sap x€p s0 liéu
1) Sap x€p theo gia tri quan sat:

X

Xy

X,

Xy

N.

n,

N,

Ny

Ta goi bang nay

a bang tan s6 clla mau

2) Sap x€p so liéu dang khoang:

X

X1 _Xl

Xz_Xz

Xk_Xk

Nn.

N

N,

Ny

Khi dé dé 1ap bang tan so ta chon:
X = (X% +Xx7)/2




6 - Phuong phap tinh cac dac trung mau

Vidu:
Cho béng s0 liéu:

X. 4 5 I 9

n 10 15 13 12

Tinh trung binh mau va phuaong sai mau hiéu
chinh



Giai

Lap bang tinh:
X n. n.x Nn.X:
4 10 40 160
5 15 75 375
7 13 o1 637
9 12 108 972
Tong |50 (314 |2144




Suyra: — 1 [k D 1

X =— nx -=—X314=6,28
n= D 50
— k
2 =1 nx: _D 1 w0144 = 42,88
nif= 1 90

§2 = -(x) =42,88-(6,28)" =3,4416

[ S =4/3,4416 =1,8552

52 -—§2_—x3 4416 =3,5118
n—1 49

0 S =./3,5118 =1,8740




Phuong phap st dung may tinh bo tii F 570 MS

Budc 1: Vao chuong trinh thOng ké (SD)

Mod — SD — x6a d{t li€u ¢6 trong may — vao lai SD
Budc 2: Nhap so liéu

X.;n.—M*"(1=1...n)

Budc 3: Boc két qua

GOoi n; Y'x; Yx2: Bam shift — sum

Goi

0

x; S (xan); S (xan—l) Bam shift - var



Phuong phap sU dung may tinh bo tii F 570ES

Buodc 1:
Vao chuong trinh

Bam sift — mod — [(mili tén xudng) — chon 4 — chon
1 —mod —chon 3—-chon 1

M4y xuat hién 2 c6t dé nhap sO liéu:

X Freq

N




Budc 2:

Nhap s0 liéu theo cOt — nhap xong bam AC
Budc 3:

Poc két qua

Goi Yx; Yx2: Bam Sift — 1 — chon 4

GOi n; xon; xon-1: Bam Sift—1 —chon 5



§2 - LY THUYET UOGC LUONG

2.1 — Bai toan udc luong

1 - Pinh nghia

Cho mOt ddm déng c6 tham sO 0 chua biét ( 0 cé thé
la p; o hay p).

Ngu'(\ji ta chon ra mOt mau cé n quan sat cho dau
hieu
X"lax, X, ...,X

Van dé datra la: Can c vao mau quan sat hiy tim
mOt gid tri gan ding 6" cho 0

Bai toan nay dugc goi la Bai toan Udc lugng tham
SO

dam dong



2 - Phan loai bai toan udc luong

1)

2)

U'Gc lu’dng di€m: 1a loai udc lugng chi phuy
thuOc vao mau quan sat

U'Gc lugng khoang la loai uéc 1ugng phu thudc
vao mau quan sat va moOt xac suat cho trudc (con
g0i 1a dO tin cay)

2.2 — Phuong phap uéc luong di€m

1)

2)

Pé udc luong di€ém trung binh dam dong ta dung
trung binh mau dé udc lugng: u=x

Dé udc lugng di€m phuong sai dam dong ta
dung phuong sai mau hiéu chinh dé uGc lugng:
0‘2 ~ SZ




3) B§ udc luong diém ti 1€ dam dong ta dung ti 1€
mau dé udc lugng: p =f

2.3 — Udc luong khodng cho trung binh

2.3.1 - Bai toan:

- Cho mOt ddm d6ng c6 trung binh p chua biét.
Nguoi ta lay ra mOt mau c6 kich thudc 1a n, tinh
dugc trung binh mau va phuong sai mau hiéu
chinh.

- Van dé datrala: Can c( vao két qua tinh dugc
trén mau, vOi dO tin cay 1a 1 - a cho trudc hdy tim
khoang udc lugng cho trung binh cla dam déng



2.3.2 — Phuong phap gidi quyét

Ngudi ta chon mét khodng (y,, 1, ) sao cho:
P, #u# ) =1-«

2.3.3 — Cong thuc udc luong

Truong hop 1: Phuong sai cUa dam dong o? da

biét. Ta c6 cong thlc: _ o
M Hy = X+t
a \/E

Trong dé t_ dugc tinh nhu sau: Tu hé thuc
0(t) = (1 — a)/2 tra bang F ta tinh dugc t_



Truong hop 2:

Phuong sai clla ddm déng chua biét va kich thudc
mau 16n (n P 30) ta c¢6 cong thirc udc luong:

— S
My, Uy = X+, —=
Truong hop 3: vn
Phuong sai clla ddm déng chua biét va kich thudc

mau nhod (n < 30) ta ¢ cong thirc géc luong:
M My =X tg_lﬁ

Trong do6 t ™' dugc tra @ bang H



Ghi chu:

Na&s :tai;gztai hay & :t[’,"li

Jn Jn Jn

Tacolly,, 1, = x €

Va g0i € 13 d0 chinh xac cUa udc luong.



CAC VIDU

Vidu1l
Khao sat chi€u cao cUa 36 sinh vién nguoi
ta tinh duQc:

X = 66 inches ( linches = 2, 54cm)
Biét d0 1éch tiéu chudn clla mOt nguoi
trudng thanh 1a o = 3inches, hdy udc
luong chiéu cao trung binh clla mOt sinh
vién vGi do tin cay 1a 95%



Giai

Goi p 1a udc luong chi€u cao trung binh cUa
mOt sinh vién vGi dO tin cay 95%
Ta c6 cong thUc udc luong:

-_ 0
H, - =X+l —=
1 2 a \/E
Nhung
olt,) =170 =2 204750 ¢, =1,96

2 2



Suy ra:

3
, M, =X Ft, — =66 F1,96 —
M K = \/* \/%
3
£=1,96—— =0,98
J36

]ul 66—-0,98 = 65,02

1 65,02 < i <66,98(95%)
11, = 66+0,98 = 66,98

Vay chiéu cao trung binh clla mot sinh vién
nam trong khoang 65,02 inches dén 66,98
inches vai do tin cay 95%



Vidu 2

LAy ngau nhién 100 hop sita trong mot kho
sUa, can trong lugng va tinh duQc:

x =396g;S° =25¢g°
Hay udc lugng trong luong trung binh cUa
mOt hOp sUra trong kho vOi d0 tin cay la 96%



Giai

GOi p 1a uOc lugng trong lugng trung binh
cUa mOt hOp s{ra trong kho vOi dO tin cay 1a
96%. Do n =100 > 30 nén ta c6 cong thUc uOc
luong: S

M, 1, = ; ita ﬁ

Nhung:
1-a 0,96
(p( ta) = =

2 2

=0,4800 t, =2,05



5
Suy ra: M, 4, =396 F2,05%
s v J100

5

J100
14 =396 —1,025 =394, 975
=4, =396 +1,025 =397, 025

394,975 < 1 <397,025(96%)

£=2,05%

=1,025

Vay trong ludng trung binh cUa mOt hOp sra
trong kho vao khodng tU 394,975g dén
397,025g vOi d6 tin cay 96%



Vidu3

LAy ngau nhién 25 hop sfa trong mot kho
s(ra, can trong lugng va tinh duQc:

x =395g;S* = 24¢°

U Gc lugng trong luong trung binh cla mot
hOp sra trong kho vOi d0 tin cay 1la 95%



Giai

GOi p la uOc lugng trong lugng trung binh
cUa mOt hOp s{ra trong kho vOi dO tin cay 1a
95%. Do n = 25 < 30 nén ta c6 cong thUc uGc
luong:

ol =X F 8 7n
Nhung

a

tr =t = 2,0639



suyra: g 1 =395 F2,0639X 49

J25
4,9
£ =2,0639 X ——= = 2,02
J25

4, =395-2,02 =392,98
1, =395+2,02 =397, 02
[ 392,98 < 11 <397,02(95%|

[]

Vay trong luong trung binh cla mOt hOp sla
trong kho vao khodng tUr 392,98g dén 397,02g
v0i dO tin cay 95%



Vidu 4

LAy ngau nhién 100 hQp sa trong mdt kho sita, can
trong 1Uong va tinh dugc: x =396¢g;S’ =25¢g°

a) Muon udéc luong trong lugng trung binh ciia mot
hép sra trong kho dat dugc do chinh xac la 1gam va
dd tin cay 99% thi can diéu tra trén bao nhiéu hop?

b) Mudn udéc luong trong lugng trung binh clia mot
hép sra trong kho dat duoc do chinh xac la 1gam thi
do tin cay cua udc luong sé la bao nhiéu?



2

Giai

a) Theo cong thUc uGc luong trung binh dam dong ta
CO:

2
£=t .0 ¢ :(ta)zs—
n n
(t,)°S* (2,58)°x25
0 on=-t =i =166,410 n=166

Vay ta phai diéu tra it nhat la 166 hop



b) Theo cong thUc uGc luong trung binh ddm dong ta co:

S S? ne’ 100x1°
£:ta.ﬁD ezz(ta)ZTD(ta)Z:?: 4
O t,=20 ¢(t,) =¢(2) =0,4772

0 1-a =2¢|(t,) =0,9544(95,44%)

Vay do tin cay cua udc luong la 95,44%

Ghi chu:

Bai toan trong vi du 4 con goi la bai toan xac dinh cac
chi tiéu cua bai téan udc lugng trung binh dam déng



2.4 — Udc luvong khoang cho ti 1é

1 - Bai toan: Cho mOt dam dong c6 ti 1€ p chua biét.
Nguoi ta chon ra mOt mau co kich thudc 1a n, tinh
dugc tilé maulaf .

Van dé dat ra 1a: Cin c(r vao két qua trén mau, hiy
tim khoang udc luong cho ti 1é dam dong voi do tin
cay 1 — a cho trudGc

2 — Phuong phap gidi quyét: Ngudi ta tim mOt
khoang (p,, p,) sao cho:

p(p,#p#p,)=1-q



3 — Cong thuc udc luong
PP, =1, F ta\/
Ghi chi: Néu ta dat
gztann(l— f.)
n
Thi céng thuc udc lugng c6 dang:

pl’pZ = fn +&

f,(1-f,)

n

Ta goi € la d6 chinh xac cua udc luong



Vidul

L6 trai cdy cua mOt chu hang dugc déng thanh tung
sot mOi sot chra 100 trai. Ki€m tra 50 sot thay c6
450 trai khong dat tiéu chudn

a) U'Gc lugng ti 1€ trai cay khong dat tiéu chuan cla
16 hang v&i d0 tin cay 95%.

b) MuOn lugng ti 1€ trai cay khong dat tiéu chuan
v0i dO chinh x4c 1a 0,005 thi d0 tin cay la bao nhiéu
c) MuOn lugng ti 1€ trai cay khong dat tiéu chuan
vGi dO chinh x4c 1a 0,01 va dod tin cay la 99% thi can
ki€ém tra bao nhiéu sot



2

Giai

a) GOi p 1a uéc luong ti 1€ trdi cdy khong dat tiéu
chuan cUa 16 hang véi do tin cay 95% ta c6 cong
thUc udc luong:

_ 1=
mm=ﬁ+%J | )
n
Do: f, = 450 =0,09;1-a =95% 0 t, =1,96
50100

0,09(1-0,09)
5000

[ pppzzoxmq:L9aJ



Khi do

0,09(1—0,09)
£=1,96 =0,008
5000

b, =0,09 —0, 008 =0, 082
—p, =0,09 +0,008 =0, 098
0,082 < p =0,098(95%)

Vay ti 1é trai cay khéng dat chuan nam trong
khodng tu 8,2% dén 9,8% vdi do tin cay la 95%



b) Theo cong thUc udc luong ti 1€ ddm déng ta co:

ezta\/f”(l_ ) o e =(t,)’ ful1- 1)

n n

ne> _5000%(0,005)"
f.(1-f) 0,09(1-0,09)
0 1-a=2¢(t,) =2¢(1,24) =2x0,3925=0,785 (78,5%)

0 (t,) =

=1,5376 0 ¢, =1,24

Vay do tin cay dat dugc la 78,5%



c) Theo cong thUc udc luong ti 1é dam dong ta co:

g:ta\/fn(l— fu) - g2 =1 ) f.(1-f))

n n

A f)(t,)"  0,09(1-0,09](2,58|
£ (0,01)°
[ n =5452 trauhay 55 sot

=5451,59

Vay ta phai kiém tra it nhat la 55 sot



Vi du 2 (Bai toan dém ca)
Muoan bieat nooic soad cau trong modt hod
loun ngoowi ta baet lean 2000 con, naunh
daau xong laii thatl xuoang hoa. Sau riou
ngoowi ta baét lean 400 con vag thaay cou 80
con nooic naunh daau.
Voui nod tin cady 95% haoy 6ouc 160ing soa
cau trong hoa.
Giaui
Ta gou N |ag soa cau trong hoazew teelea

cau cou Naunh daau trong maae]%u—




Troduc hedt ta 6duc 160ing teelea p soa con cau Nad
haunh dadu trong hoa:

Theo coang thduc 6ouc 166ing teelea Raum Roang ta
cou:

_r — [LA=Tf)
Pi> Py — fn "'ta\/ n

f,=-=0,2; 1- a=95% [ 1, =1,96
400

0,2%(1-0,2)
400

0,2%(1-0,2]
£ =1,96 % =0,0392
400

P, P, =0,2F1,96 X\/




Suy ra:
p, =0,2-0,0392 =0,1608

0 0 0,1608< p <0,2392(95%)
ap, =0,2+0,0392 = 0,2392
Do p= 2000 S 2000
N p
1 1 1
0,1608< p<0,2392 0 <<

0,2392 p 0,1608
2000 2000 _ 2000
< <

B < <
0,392 p  0,1608

[] 8361(Con) < NK< 12438(Con)

V ady 6ouc 1606ing soa cau trong hoa cou khoaling tog
8361 con nean 12438 con voui Hoa tin cady |ag 98%




$3 - LY THUYET KIEM

DINH

3.1 - KIEM PINH GIA THIET THAM SO

3.1.1 - Ki€m dinh 2 phia
A - Bai toan ki€m dinh trung

binh

Cho mOt dam déng c6 trung binh p chua biét.
Pat mot gid thi€t H vé p : “p=p,”

Van dé dat ra 1a véi mUc y nghia
hdy ki€m tra gid thiét H, 1a diing

o cho trudc
nay sai

Bai ton nay dUdc goi 1a bai toan
gid thiét trung binh ddm dong

<iém dinh



Gidi quyét

Truong hop 1: Biét phuong sai o?
Budc 1:
Pat gid thiét khong H, : “p = p, “

Pat do6i thiét H, : “p s p,
Budc 2: ()—(_:uo)\/E

i

I'inh th6ng ke: .

-

I'nh t,




Buodc 3: Két luan

1) Néu | t |# t_thi ta chap nhan gid thiét H,
Va bac b H,

2) Néu | t| > t_thi ta bac bo gid thiét H,va
Chap nhan H,

Ghi chi: Khi gid thiét H, bi bac bo ta c6 két

GBhi: x> 1, O > g,

Khi:x<u, O p<py,



Truong hop 2: Biét phurong sai 02 va nll
30
Budc 1:

Pat gid thiét khong H, : “p = p, “

Pat doi thi€t H, : “pu sy,

Budc 2: (?_“,Uo)\/E
Tinhthéngké: '~

I'nh t,




Buodc 3: Két luan

1) Néu | t |# t_thi ta chap nhan gid thiét H,
Va bac b H,

2) Néu | t| > t_thi ta bac bo gid thiét H,va
Chap nhan H,

Ghi chi: Khi gid thiét H, bi bac bo ta c6 két

GBhi: x> 1, O > g,

Khi:x<u, O p<py,



Truong hop 3: Chua bi€t phuong sai o>
n <30

Budc 1:

Pat gid thi€ét khong H, : “p = p, “

Pat doi thi€t H, : “pu sy,
Budc 2: (?_“,Uo)\/E
Tinh th6ng ke: B 5

Tinh t™!




Buodc 3: Két luan

1) Néu | t |# t! thi ta chap nhan gia thiét

H, va bac bo H,
2) Néu | t| >t thi ta bac bo gid thiét H,va
Chap nhan H,
Ghi chi: Khi gid thiét H, bi bac bo ta c6 két
luan: Khi:;>,u0 O u>p,

Khi:x<pu, O pu<py,



Vi du ap dung
Vidul
Gidam d6c mOt xi nghiép cho biét luong trung binh
cUa mOt cong nhan 1a 2,5 triéu dong / thang
Chon ngau nhién 36 céng nhan thi thdy luong trung
binh 1a 2,3 tri€u dong / thang. Biét d6 1éch tiéu
chudn 1a 0,5 tri€u hay ki€m dinh tuyén b0 cla dng
giam dOc vdi mUc y nghia 5%.
Giai
GOi p 1a mUc luong trung binh cla mOt cong nhan.
Pat gid thiét H:”p = 2,5”. Ta ki€m dinh H, & mUc y
nghia 5%



Giai

GOi p 1a mUc luong trung binh cUa mOt cong

nhan.

Pat gid thi€t khong H,:”p = 2,5”.

Vi d6i thiét H,:”p S 2,5”.

Ta ki€ém dinh H, & mUc y nghia 5%

Tinh: _(X=#)Vn _(2,3-2,5)36 _

o) 0,5

a=0,050t, =1,960 [t| >,

b



Suy ra bac bd H,, chap nhan H,

L.Oi cla giam d6c khong tin cay duoc.
Thuc t& mUc luong trung binh clla mOt
cong nhan thap hon 2,5 triéu ddng/thang




Vidu 2

Trudc day trong luong thanh nién do tudi 20 cUa
ving A 1 45kg. Ndm nay ngu0i ta chon ngau nhién
100 thanh nién va xac dinh dugc trong lugng trung
binh 13 48kg; phuong sai mau hiéu chinh 1a 100kg?
V&i mUc v nghia 5% hay ki€m tra xem trong lugng
cUa thanh nién trong ving c6 thay doi hay khong?



Giai

GOi p 13 trong luong trung binh cUa thanh
nién trong vung hién nay
Pat gid thi€t khong H,:”pu = 45”
POi thi€t H,:”p S 45” va ki€ém dinh H, & mUc
y nghia 5%.
la Cét |x=m)Vn(a8-45) V100
S 10
a=0,050 ¢ =1,960]t|>t,




Suy ra bac bd H,, chap nhan H,

Két luan trong lugng cla thanh nién trong
vung co tang len.



Vidu 3

MOt cong ty sdn xudt pin tuyén bO rang pin cla ho
c6 tuli tho trung binh 1a 21,5 gio. MOt cO quan kiém
tra chat lugng ki€m tra ngau nhién 6 chiéc pin va
thu dugc két qud vé tudi tho cla 6 chi€c pin nay la:
19, 18, 22, 20, 16, 25.

Ki€m tra lai thong tin trén v&i mUc ¥ nghia 1a 5%
Giai

Goi p 1a tudi tho trung binh cUa loai pin do cong ty sdn
xuat. Dat gid thi€t H,:”p = 21,5” va ki€m dinh H, 6

mUtc y nghia 5%.



Tinh toan ta duQc

— 19+18+22+20+16+25
= =20
6
— > +18% +22% +20° +16° +25°
o 19°+18° +22° +20° +16° 425" _ o
6
0 — —\ 2 0
5° =x2—(x) =830 S2=—"1_8" =100 S =3,16
n-—1

x—t,|vn  (20-215)6

t:( 0) | )\/_:1,16
S 3.16

th =t =2,5710 |t <ty

a

Ta chap nhan H, & mlc y nghia a = 5%
Vay tuyén bo cla cong ty la ding



B — Bai toan ki€ém dinh ve ti 1&

Cho mOt dam doéng cé ti 1é p chua biét. Pat
mOt gid thi€t H vé p: “p =p,”

Van dé dat ra 1a véi mUc v nghia a cho
trudc hdy ki€m tra gid thiét H, 14 diing hay
sal

Bai todn ndy duoc goi 1a bai todn ki€m dinh
oid thiét ti 1& dam dong



Giai quyét

Budc 1:
Pat gid thi€ét khong H, : “p = p,

Pat doi thiétH, : “p s p,

Budc 2 (p—PO)\/E
Tinh thOng ké: (= Jr (1= 7))
0 0

Tinh t_(tra bang G)



Buodc 3: Két luan

1) Néu | t |# t_thi ta chap nhan gid thiét H,
va bac bo H,
2) Néu | t| > t_thi ta bac bo gid thiét H,va
Chap nhan H,
Ghi chi: Khi gid thiét H, bi bac bo ta c6 két
Ui f,> p, 0 p>p,

Khi: f, <, U p<p,



Vi du ap dung

Vidul

MOt tai liéu cii cho biét ti 1& hO dan thich xem
chuong trinh “Phim Viét” 1a 80%. Ki€m tra ngau
nhién 36 hO dan thi thay c6 25 hO thich xem chuong
trinh ndy. V&i mUc y nghia 5% c6 chap nhan tai liéu
nay hay khong?

Giai

Goi p la ti 1€ hd dan thich xem chuong trinh “Phim
Viét”.

Pat giad thiét H,: ”p = 0,8”, B6i thi€t H,: ’p s 0,8”
Ta kiém dinh H, & mUc ¥ nghia 5%



Ta co:

t:( f, _po) \/E
\/pO(l_po)
f :§:0,7 (]t = (0’7_0’8)\/£ —
36 J0,8(1-0,8)

t, =1,96 O [t|<t,

Vay ta chap nhan gia thiét H,; Bac bd H,
Nghta la thdng tin cho rang ti & 80% ngudi thich
chuaong trinh “Phim Viét” c6 thé tin cay dugc



Vidu 2

MOt ban bdo cdo noi rang 80% gia dinh trong thanh
phO c6 may vi tinh & nha. D€ ki€m tra ngudita
chon ngau nhién 80 gia dinh trong thanh phO va thay
c6 68 hO c6 may tinh ca nhan.

Ki€m dinh thong tin trén v&i mUc ¥ nghia o = 2%
Giai

Goi p la ti 1€ hd dan c¢6 mdy vi tinh & nha.

Pat gia thiét H,: ”p = 0,8”, B6i thi€ét H,: ’p s 0,8”
Ta kiém dinh H, & mUc y nghia 2%



Ta co

t:( fn_pO)\/E
\/pO(l_po)

2880 gse t_(0,85—0,8)\/%:2,5
80 J0,8(1-0,8)

=2%0 t, =2,340 [|t| >,

Ta bac bd gia thiét H,; chap nhan H,
Thuc té so6 gia dinh cé may tinh ca nhan ¢ nha
trong thanh pho cao hon



Vidu 3

Ti 1& phé pham cla m6t nha may trudc day
]a 5%. Nam nay nha may ap dung moOt bién
phap cdi tién ky thuat mdi. D€ nghién clu
tdc dung cUa bién phdap ky thuat mdi, nguoi
ta 14y ngau nhién mOt mau gdm 800 san
pham kiém tra thay c6 24 phé pham.

A) Cho biét két luan vé bién phap cai tién
ky thuat v&i mUc y nghia 1%



B) V&i mUc v nghia 5%, n€u nha may bdo céo
ti 1& phé pham sau khi 4p dung bién phap mai
la 2% thi co tin dugc khong

Gidi

Goi p 1a ti 1& phé pham sau khi 4p dung bién

phap cdi tién kY thuat mai.

Pat gia thiét H: ”p = 0,05”

Poi thiét H,:”p s 0,05”

Ta ki€ém dinh H, & mUc y nghia 1%



Ta co

t:( fn_pO)\/E
\/pO(l_po)

. :ﬁzo,om t:(0,03—0,05) /800 _ 556
800 J0,05(1-0,05)

a=1%0t,=2,580 |f>¢,
Vay bac bd H,, chap nhan H,

Suy ra bi€n phap ky thuat mai c6 tic dung
tOt do 1am gidm ti 1& phé pham



B) Goi p la ti 1& phé pham sau khi a4p dung
bién phép cdi ti€n kY thuat mdi.

Pat gid thiét H,: ”p = 0,02”

Poi thiét H,:”p s 0,02”

Ta ki€ém dinh H, & mUc y nghia 5%

Ta
o

f,-pu) v _(0,03-0,02) B30 _

- =2,02
\/po(l_Po) \/0»02(1—0,02)

a=5%0t,=1,960 |t|>¢,




Suy ra bac bd H,, chap nhan H,

Vay bdo cdo cla nha may ti 1& phé pham la
2% khong ding theo thuc té.



B - Bai toan ki€m dinh vé phuong sai

Cho mOt dam dong c6 phuong sai o chua
biét. Pat mot gid thi€t H vé 0 : “0 =0,”
Van dé dat ra 1a véi mUc v nghia a cho
trudc hdy ki€m tra gid thiét H, 14 diing hay
sal

Bai todn ndy duoc goi 1a bai todn ki€m dinh
oid thiét phuong sai ddm dong



Giai quyét

Budc 1:
Pat gia thiét khong H, : “0? = 0%,

Pat doi thiét H, :“0?%s 02 “
BuUoOc 2: _(n-1)s?

Tinh théng ké: X =

Tinh X, (n-1) ;)(12_g (n-1)

2 2



Budc 3: Két luan

1) Neu X (n —1) < x° S)(lz_a (n —1)
2 2
thi ta chap nhan gia thiét H,va bac bd H,

2) Néu

Xo(n=1)>x*0x°,(n-1) < x’
el 1-=

2 2

thi ta bac b gid thiét H,va chap nhan H,



Ghi chu:
Khi gid thiét H, bi bac bo ta ¢6 két luan:
Khi:S* >0, 0 0’ >0,

Khi:S*<o; 0 0’ <0;



Vi du ap dung

Néu may méc hoat dOng binh thuOng thi
kich thudc clla mOt loai sdn pham 1a mOt
PLNN c6 quy luat phan phoi chuan véi
phuong sai 0= 25cm? .

Nghi ngG may hoat dOng khong binh thuOng,
nguoi ta dé thr 20 sdn pham va tinh dugc S?
= 27,5 cm?

V&i mUc v nghia 2%, hay két ludn vé diéu
nghi ngO nay



Giai

GOi 02 1a phuong sai cUa kich thudc san
pham hién nay.

Pat gid thi€t khong H, : “02 = 25 “

Pat doi thiét H, : “0? s 25 “

Tinh:
, _(n-1)8° _19%27,5

A= o, 25

= 20,9




Tra bang I ta duQc:
Xa(n=1) = X500, (20-1) = X5, (19) =7,6327

2 y)

X a(n=1) = X 000 (20=1) = X9 (19) = 36,1908
2 2

u Xé(n—l) S)(2S)(12_g(n—1)

2 2

Vay chap nhan H, bac bd H,
Suy ra may hoat dOng binh thuOng



3.1.2 — Ki€m dinh mOt phia

1 — Ki€ém dinh trung binh
A) Phia phai
Gid thiét khong: H: “p = p,”

Gia thiét dbi: H,: “p > p,”
(1) Néun [ 30, biét o:

Tinh_[x— )V

o
- Tinh t,_



-Néu |t| 0 t,,: Chap nhan H, bic b6 H,
- Néu [t| > t,,: Bac bd H, chap nhan H,

Néu n [ 30, chua biét o: Ta thay o bang S va
lap luan nhu trén

(2) Néu n < 30, biét o:

Tinh X~ ) Jn
t = ; L,
o

Néutlt, : Chap nhan H,bic bo H,
Néut>t, : Bdc bd H, chap nhan H,

a



(2) Néu n < 30, khong biét o:

Tinh | x=p|vn
t = s S
Néu t[ t~1_: Chap nhan H, bac bo H,

Néut > tL, : Bac bd H, chap nhan H,




A) Phia trai

Gia thiét khéng: H,: “p = p,”

Gia thiét d6i: H,: “p < p,”
Ti€én hanh ki€m dinh nhu doi vi phia phai
chi luu y tinh t theo cong thUc




Vi du ap dung

MOt cong ty c6 mOt hé thOng mdy vi tinh c6
th€ x(r 1y 1200 héa don trong mOt gio. Cong
ty vUa cho nhap vé mOt hé théng may mdi.
Cho chay th(r 40 giO thi thay sO héa don xU
]Iy mOt gio trung binh 1a 1260 vOi d0 1€ch tiéu
chudn 1a 215

V&i mUc ¥ nghia 5% hay nhan xét hé thOng
ma&i c6 tOt hon hé thOng cii hay khong



Giai

GOi p 12 sO thoi gian xU 1y trung binh trong
mOt gio cla hé thOdng may vi tinh ma&i

Pat gid thi€t khong: H,: “p = 1200” (nghia 1a
HT mdi t6t bang HT cil)

Gia thiét doi: H,: “p > p,” (nghia 1a HT mdi
tot hon HT cti)

Ta tinh:



t_(Q—uo)ﬁ _ (1260-1200) V40 7
S - 215 o

Trabang F ta tinh: t,, = t, 5 s = t,

1-2a 1-0,1

=0,450 t,, =1,64
2 2

@ty

Suyrat>t, : Bicbd H, chap nhan H,
Vay hé thOng may mdi tOt hon hé thoOng



2 — Ki€m dinh ti 1&

A) Phia phai
Gia thiét khéng: H: “p = p,”

Gia thiét doi: H,: “p > p,”

Néutlt, : Chap nhan H,bic bo H,
Néut>t, : Bdc bd H, chap nhan H,



B) Phia trai

Gia thiét khéng: H: “p = p,”

Gia thiét d6i: H,: “p > p,”
Tinh t:(po_ fn)\/E
\/po(l_po)

; b

a

Néu t[ t, : Chap nhan H, bac bo H,
Néut>t, : Bidc bé H, chap nhan H,



C) Vidu

MOt bao céo néi rang ty 1€ gia dinh G TP HO
Chi Minh c¢6 mdy tinh ca nhan 1a 85%. MOt
mau ki€m tra gdm 80 hd dan cho thay c6 72
hd c6 may tinh & nha.

V0Oi mUc y nghia 2% hay xét xem ti 1é h6 dan
trong TP c6 mdy tinh ca nhan c6 cao hon ty 1&
chung hay khong?



Giadi
GoOi p 1a ty 1én h6 dan hién c6 may tinh ca
nhan & nha.
Pat gia thiét khéng: H.:“p = 0,85”
Gia thiét d6i: H,: “p > 0,85”

Tinh -
1n t:(fn pO)\/E;fn:7—2:O,9
Jp(-p,) " 80
: t:(0,9—0,80)@:2,236

\/0,80(1-0,80)



a=0,020 t,, =t,,,
1-0,04
O t) =0 to0s) = S =0,480 t,, =2,06

Suyrat>t, : Bidc bd H,chap nhan H,

Vay ty 1€ h dan c6 may tinh c4 nhan G nha
cao hon so vOi bao cdo



3 — Ki€ém dinh phuong sai

A) Phia phai
Pat gia thiét khong H, : “0? = 0%,

DPat doi thiét H, : “0%>> 0%, “

, . 2
Tinh: 42 = L 12)5 Xia (n=1)
O-O

N&y X > Xia(n =1
Thi bac bd H, chap nhan H,



B) Phia trai

Pat gia thiét khong H, : “0? = 0%, ©

Bét doi thiét H1 - 02 < (;20 ¢

Tinh: . (n-1)s°

Xa(n—=1)

g,
Néu X <Xaln-1)
Thi bac bd H, chap nhan H,



C) Vidu

Po duong kinh 12 san phdm cla mo6t day
chuy€n sdn xudt ngudi ta tinh dugc S = 0,3.
Biét rang n€u d0 bién dOng cUa cac sdn
pham 16n hon 0,2 thi day chuyén san xuat
phai dUmng lai d€ diéu chinh.

V6i mUc ¥ nghia 5%, nguoi ki€m tra c6 két
luan nhu thé nao?



Giai

Goi 1a d0 bién dOng cla duong kinh san

pham.

DPat gié thiét khong H, : “0% = (0,2)* = 0,04”

Dat dbéi thiét H, : “o? > 0,04”

Tinh:

(n-1)s* _(12-1)(0,3)
o, 0,04

X2 (n=1) = x2,4 (12 -1) = X2, (11) =19,6752

=24,75

X =



Suy ra
X <Xa(n-1
Vay bac bd gid thiét H, chap nhan H,

Do d6 day chuyén can phai diéu chinh vi d0
bién dOng 16n hon mUc cho phép



$4 - LY THUYET SO SANH

4.1 — So sanh hai trung binh
4.1.1 — Bai toan
Cho hai ddm d6ng c6 trung binh p,, p, chua biét.

Pat mot gid thiét H,: “p, = p,”

Van dé dat ra 1a véi mUc y nghia o cho truéc hay

ki€m tra gid th
4.1.2 — Phuon
Tu dam dong tl
thudc la n,; tin!

iét H, 1a ding hay sai
g phap
(' nhat chon ra mOt mau c6 kich

1 trung ]?Sinh mau va phuong sai
Y

mau hiéu chinl

nl? nl

1



TU dam déng th( nhat chon ra mOt mau c6 kich
thudc 14 n,; tinh trung binh mau va phuong sai

mau hiéu chinh Xa25 Sn»
Truong hop 1: Biét cac phuong sai 0,2 va 0,2

Budc 1:

Tinh t theo cong thic: ¢ = T 2
g Lo
nl n2

Tinh t,

Budc 2 : Két luan
1) Néu t # t_thi ta chap nhan gia thiét H,
2) Néu t > t_thi ta bac b gid thiét H,



Truong hop 2: Khong biét cdc phuong sai o2
va 0,
1) Néun,, n, P 30 ta ti€n hanh kiém dinh:

Tinh t theo cong thUc:
=

X 4 — X
SE,
nl
Tinht

So sanh t v&i t_va két luan

n2
2
Ss
n2

Néu t # t_thi ta chap nhan gid thiét H
Néu t > t_thi ta bac bd gid thiét H,



2) Néu n, hodc n, < 30 ta ti€n hanh ki€m dinh:

- Tinh t theo cong thuc:

an oy (M =18} +(n,~1)S;

Vol S2 =
\/52 S? n, +n, -2

Tinh ¢+ n2-2

So sanh t v@i t " *12-2 v3 két luan:
Néu t # t " *"2-2 thi ta chdp nhan gid thiét H,
Néu t >t " *12-2 thi ta bac bO gid thiét H,



Ghi chu:

Khi gid thi€t H,bi bac bo thi ta két luan p, # 1,0
mUc y nghia a.

Tuy nhien:

Néu x_, > x_,thi ta két luan p, >,

Néu x_, < x_,thi ta két ludn p, <,



Vi du ap dung

Vidul

TU ddm dong th( nhat ngudi ta 1dy mOt mau kich
thudc 1a 40; tinh dugc trung binh mau la 130. Tu
ddm dong th(r hai nguOi ta 1ay mOt mau kich thudc
1a 50; tinh dugc trung binh mau 1a 140. Biét phuong
sai cUa ddm dong th(r nhat 1a 80, clla ddm dong th(r
hai la 100.

So sanh trung binh cUa hai ddm déng v6i mUc
nghia a = 1%



Giai
Theo gid thiét cUa bai toan ta c6
n, =40; x_, =130; o =80
n, =50; x_, =140; o =100

\130 —140|
— =5

t =t

\/02 02 , 100

a=1% [t _2, 58

Vay gia thiét H, bi bac bd & mic y ng

nia o = 1%



nl < Xn2 lul < luZ

Vay trung binh clia dam déng th(r nhat nhd hon
trung binh cua dam doéng th( hai



Vidu 2

Ki€m tra chat lu’Ong cUa mOt loai san pham do hai
nha may san xuat ngU’Ol ta chOn ngau nhién tU moi
nha may mot mau gOm 225 san pham va xac dinh
cac khuyet tat cla moOi san pharn O nha mdy th(
nhat nguoi ta tinh so khuyet tat trung binh la 2,3
vOi )erdng sai mau hleu chinh 13 3,24. O nha may
th(r hai nguoi ta tinh sO khuyet tat trung binh l1a 2,5
vOi )hu‘dng sai mau hiéu chinh 1a 4,06.

So sanh s6 khuyét tat trung binh cla loai sén ph&m
do hai nha mdy san xuat v&i mUc y nghia 1a a = 5%




Giai

GOi p,, P, 1an 1ugt 1a s6 khuyét tat trung binh cla
loai sdn pham do hai nha may 1 va 2 san xuat. Bat
gid thi€t H:” p, = p,” va ki€ém dinh H, d mUc y
nghia o = 5%
TU gid thiét ta co:

n, =225;x  =2,3;S’ =3,24

n, =225;x , =2,5;S% =4,06




Do n, va n,> 30 nén ta tinh

S? S \/3,24 4,06 7,3 2,7
+ 2 +
n, n, 225 225

a=5%0t =190 t>t

Vay ta chap nhan gia thi€t H, d mic y nghia «
= 5%

Suy ra s6 khuyét tat trung binh cla loai san
pham do hai nha may la nhu nhau



Vidu 3

Hai cong ty cung san xuat mOt loai pin vién thong.
Ki€m ta cong ty A 10 chiéc thi thay tuli tho trung
binh 13 4,8 nam, vGi d0 1&ch tiéu chudn 1a 1,1 nam;
Ki€m ta céng ty B 12 chi€c thi thay tudi tho trung
binh 13 4,3 ndm, vGi d6 1&ch tiéu chudn 13 0,9 nam.

So sanh tu0i tho trung binh cla loai pin vién thong
do hai cong ty san xuat v4i mUc y nghia la o« = 5%



Giai
GOi y,, 1, 1an 1ugt 14 tudi tho trung binh cUa loai
pm do hai Cong ty A va B sdn xuat. Dat gid thiét

H,:” p, = p,” va kiém dinh H, 8 mUc y nghia o=
1%

T gid thiét ta co:

=10;x , = =4,8;S, =11

> *nl

n, _12,xn2‘4,3;5220,9
. (=187 +[n, -1 _ 9x(1,1)* +11x(0,9)° 0,95
n1+n2—2 10+12-2




Do n, va n, < 30 nén ta tinh:

X . —X

nl n2

- |4,8-4,3
S S \/0,99 0,99
— 4+ — -+
n n, 10 12

a=5%0 t;™ =t;, =2,845

t = =1,174

0 t<gn*m™

Vay ta chap nhan gia thiét H, 8 mlc y nghia o
= 5%

Suy ra soO tudi tho trung binh clia loai va B san
xuat l1a nhu nhau



4.2 — So sanh hai ti 1é

4.2.1 — Bai toan

Cho hai ddm dong c6 céc ti 1€ p,, p, chua biét.
Pat mot gid thiét H,: “p, =p,”

Van dé datrala: V&i mUc v nghia o cho truéc
hdy ki€m tra gid thiét H, 1 diing hay sai

Bai todn nay duQc goi 1a bai todn so sanh hai ti 1€
cUa hai dam doéng



4.2.2 — Phuong phap ki€m dinh
TU dam dong th(r nhat chon ra mOt mau cé kich
thudc 1a n,; tinh ti 1€ mau f |

TU dam déng th( hai chon ra mOt mau c6 kich
thudc 1a n,; tinh ti 1€ mau f
Tién hanh kiém dinh:

Tinh t theo cong thurc: O 01 1
n 1- fn T+ —
n
nl nl T nZ fnZ

V@i ti 1é mau chung: ?n =




Tinh t,
So sanh t v&i t_ va két luan:
Néu t # t_thi ta chap nhan gid thiét H,
Néu t > t_thi ta bic b gid thiét H
Ghi chu:
Khi gid thi€t H, bi bac bo thi ta két luan p, # p, &
mUtc ¥ nghia a. Tuy nhién:
Néuf >f thitakétluanp, > p,
Néuf <f thitakétluanp, <p,



Vi du ap dung

Cong ty nuéc gidi khat Coca — Cola ti€n hanh cai
tién cong thUc cho sdn pham clia minh. V4i cong
thUc cfi, khi cho 500 ngudi dung th( thi thay cé 120
ngUdi ua thich nd. V&i cong thUc mai, khi cho 1000
ngUoi dung th( thi thay cé 300 nguOi Ua thich né.
So sanh ty 1€ nhirng ngudi Ua thich Coca — Cola
theo hai cong thic cii va m&i va dua ra k€t ludn vé
cong thUc mOi & mUc ¥ nghia a = 2%



Giai
GOi p,, p, lan lugt 1a ti 1& nhiing ngu'di Ua thich
Coca — Cola theo cong thifc mdi va cil. Bat gia thiét
H,:” p, = p,” vakiém dinh H, d mUc y nghia o=
2%

TU gid thiét ta co:
300

n, =1000; m, =300 [ = =0,3
1 1 fnl 1000
120
n, =500;m, =120 [ =——=0,24
2 2 fn2 500

0 = Mfutnaf _1000x0,3+500%0,24 _ =
" n, +n, 1000 + 500 ’




Tinh céc test thOng ké

t fnl_fnZ _2,4
0 o1 10 D 1 1 0
-flpg—+—-< ,/0,28(1-0,28) +
\/fn(l fn)['n1 n2|-:| \/ ( BIOOO SOOD

a=2%0t =2340 t>t

Ta bac bé H, d muc y nghia a = 2%
Dof,>f_  nénp,>p,dododtilé nhitng nguai ua thich

Coca — Cola theo cong thirc mai cao hon. Vay cong
thirc maéi c6 hiéu qua tot



§5 — Vi du t6ng hop

Theo déi chat luong cia mOt loai sén phdm do mot
nhd mdy san sudt nguoi ta tién hanh do tap chat cé
trong san phdm dé. Ki€ém tra trén mot s6 san phdm

ta thu duoc két qua nhu sau:

Loding 0,5 |1 15 |2 2,5 |3 3,5
tap

chaat(%)

soa saln 100 |80 135 |40 |10 |15 |20

phaam




U'6c luong sO luong tap chét trung binh cé trong loai
san phédm trén vdi doé tin cdy la 98%

Nhiing san pham co luogng tap Chat du’dl 1% la
nhiing san pham loai A. Biét rang sO sdn pham do
nha may san sudt ra la 20000 san pham hay u’dc
Iu’dng sO san phdm loai A do nha mdy san sudt vOi
do tin cay 96%.

Khi udc luong trong lu’dng trung binh cUa loai san
pham do nha may san sudt cé do chinh xdc la 0,06 thi

do tin cay cua udc luong la bao nhiéu?

Tién hanh khdo sdt 600 san phdm cung loai do nha
mdy th(r hai sdn sudt ngu0i ta thdy c6 240 sdn pham
loai A. VOi mUc y nghia 2% co két luén duoc ti 1€
san phdm loai A cla hai nha mdy bang nhau duoc
hay khong?



Giaul
1) Tinh toaun treGn madu
Sau
n =—400; an.xi =552, 25; an.xf —1011, 25;
1 — 1

=— S nx, =1,38; x> =— S nx’ =2,53
S > L >

52 =2 —(>_<)2 —0, 620

et

a thu NOoI ¢ keat quall nho

X |

0

S =0, 788
s2 =" %2 _—_0g 623
n—1
S =0, 789
1
f = 80 _y 45

400



2) Giali quyedt cauc yeau caau culia bagi
toaun
a) Goi p 1a udc luong s6 lugng tap chat trung binh

c6 trong loai sdn pham trén v4i dO tin cay 1a 98% ta
thay: n = 400 > 30 nén ta c6 cong thlc udc luong:

Holly = X Ft, = ol p 72,3402
12172 a\/; 1> 172 ’ 5 \/m
0.789 _ 1 002
J400

- =1,38-0,092 = 1,288

(] 1,288 < p<1,472(98%)
Du2 =1,38+0,092 =1,472



b) Goi p 1a udc lugng ti 1€ nhitng sdn pham loai A ta
c6 cong thUc udc lugng:

P, D, = |, 1%\/ (1= 1) =0,45 12,06\/0’45(1_0’45)
n

400
£=2, 06\/ 0,451~0,45) _ 0,05
400

p, =0,45-0,05=0,4
0 0 [ 0,4< p<0,5(96%)
=p, =0,45+0,05=0,5

GOoi P 12 s0 sdn pham loai A ta c6 udc lugng:

0,4x20000 < P <0,5%20000 - 8000sp < P <10000sp(96%)



c) Theo cong thUc uGc luong trung binh dam dong ta
CO:

S » §°
e=t — 0 & =t | —
0=l
2 2
a (ta)2:n€2 :4()0)((0,06) :2’311
S 0,623

0 t,=1,520 ¢(t,) =¢(1,52) =0,4357
0 1-a =2¢|(t,] =2x0,4357 = 0,8714(87,14%)



d) Theo dé ra ta co:

1 24
= 400, f , SELUNT vagn, = 600, f., = 290 0.4

400 600

Goi p, vap, lan lugt la ty 1& sdn pham loai A cUa hai
nha may.

Pat gid thiét H_: “p, = p,” ta ki€m dinh gia thiét trén
vGi muc y nghia 1%



Ta co

- M futnf,, _400%0,45+600x0,4 0.4
n+n, 400+ 600 ’
fnl_ fn2 _0’40‘

= 1,569

- flp—t—= \/0,42(1—0,42 ﬁl p L
; an, n2'D 400 GOOD

0 =1%0 t, =2,580 t<t,

Vay ta chap nhan gia thiét H, v4i mlc y nghia 1%,
nghia la ty 1& san pham loai A cla hai nha may la nhu
nhau
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