ThS. Pham Tri Cao * Chuong 3 # OTCH

&2 CHUONG 3: )
CAC QUY LUAT PHAN PHOI
XAC SUAT THONG DUNG

Dung trong Kinh t& @

Trong cudc sdng cé nhitng “diéu/ cdi” tuan theo mot
quy ludt nao do, hodc khong c6 quy ludt. C6 quy luat
ching ta biét, nhung ciing c6 quy ludt ma chiing ta chua
bi€t. Nhitng cdi ma ta biét quy luat chi chi€m s6 lugng
nhd nhoi so véi v s6 nhitng c4i ma chiing ta chua biét.

Viy tinh yéu c6 quy luadt khdong? Nguoi noi co (cho
ring quy ludt mudn ddi cla tinh yéu 13 gian hon, dau
khd, bi ngin cidm,... ri méi dudc hanh phic. Y nhu
phim!), nguoi noi khéng (cho ring hé thdy thich nhau,
hop nhin..., va con vi di€u gi nita thi chi ctmb, 13 yéu.
Khong cin bi&t “sé ra sao ngay sau”. Thi du nhu c6 gdi
20 14y 6ng gia 60, hay chang trai 26 14y ba gia 62,
hay “chdt chit” gdp nhau trén mang,.... Y nhu kich!).

Céc quy ludt thong dung s€ hoc:

Pai lugng ngiu nhién i rac
Quy luét pp si€u boi
Quy luét pp nhi thic
Quy luét pp Poisson

Pai lugng ngiu nhién lién tuc
Quy luat pp chuin (chuin tic)
Quy luat pp Chi binh phuong (khong bai tdp)
Quy ludt pp Student (khong bai tdp)

I) QUY LUAT PHAN PHOI SIEU BOI

VD:

Hop c6 10 bi, trong d6 ¢6 4 bi T. L4y ngiu nhién 3
bi tir hop.

Tinh x4c suat 14y dugc 2 bi T?

Gidi:

Goi X =56 bi T 14y dugc (trong 3 bi 1dy ra).

P(X=2) =C(2,4)*C(1,6) / C(3,10)

Nhan xét gi tir thi du nay?
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Téng quat:
Ta c6 1 tdp hgp c6O N phan ti, , trong d6 ¢6 M phan

tl ¢6 tinh chat A quan tdim. LAy ngdu nhién n phan
tlr tir tap.

Tinh xdc sudt c6 k phin tir ¢6 tinh chit A trong n
phin ti 18y ra?

Giai:
Goi X= s6 phan tir ¢ tinh chit A trong n phin ti

14y ra.

P(X=k) = C(k,M)*C(n-k,N-M) / C(n,N)

Luc d6 X goi la c6 quy luat pp si€u boi.
Ky hi¢u X~H(N,M,n)

So @b

W

@oo

Tinh chat: X~H(N,M,n)
oE(X)= np , véi p= M/N
o Var(X)=npq (N-n)/(N-1)
(khéng cdn biét bing ppxs ciia X)
(N-n)/(N-1) goi la hé so hiéu chinh.

@: 3 VD trén thi N= 10, M= 4, tinh chat A quan tam la
lay dugc bi T. Véi n= 3, k= 2. X~H(10,4,3).

Cau héi:

1) Tinh s6 bi T 18y dugc trung binh?

2) Tinh phuong sai cda s& bi T 14y dugc?

Giai:

1) p= M/N=4/10

E(X)= np = 3(4/10) = 12/10

2) q= 1-p = 6/10

Var(X) = npq (N-n)/(N-1) = 3(4/10)(6/10) (10-3)/(10-1)

CuuDuongThanCong.com

VD: Hop c6 5 bi Tring, 4 bi Vang, 3 bi Do, 2
bi Cam. L&y ngiu nhién 6 bi tir hop. Tinh x4c
suat 18y dugc 4 bi T?

HD:

X=s6 bi T 14y dugc trong 6 bi 13y ra.
X~H(14.5.6)

P(X=4)= C(4,5).C(2,9) / C(6,14)
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PHAN PHOI SIEU BOI V61 EXCEL

CHUYEN KET QUA VE DANG PHAN SO

Chon céc 6 can chuyén. Chuot phdi. Chon Format Cells

A B C
1 0 | =HYPGEOMDIST(A1,4,6,10) | =HYPGEOM.DIST(A14,6,10,1)
20 0.00476 0.00476
3 1 0.11429 0.11905
4 2 0.42857 0.54762
503 0.38095 092857
6 4 0.07143 1
7k P(X=K) P(0<=X<=K)
3
3 X~H(10.6,4)
KET QUA DANG PHAN SO

A B C
1| 0 |=HYPGEOMDIST(A14,6.10) | =HYPGEOM.DIST(A1.4,6,10,1)
2 0 11210 11210
3 1 4/35 542
i 2 M 23142
503 821 13114
6 4 114 1
70k P(X=k) P(0<=Xe=k)
B
: X~H(10,64)

Vay quy ludt phdn phdi siéu béi la 1 cdi gi do rdt
gdn giii, thdn thuong vdi ching ta. P la bai
todn “béc bi tit hop”. O chiong 2, ta chiua biét
quy ludt pp siéu boi thi ta van lam “dang hoang”
ddy théi. Tuy nhién ta thdy né tudn theo 1 quy
Iudt ppxs nao dé, va ta cu thé né thanh quy ludt
siéu boi.

Do chinh la “Hay ddt tén cho em, hay cho em
moét danh phdn” (Thuyét “Chinh Danh” ciia
Khéng Ti).
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1) QUY LUAT PP NHI THUC

VDO:

Mot xa thi bin vao bia 3 lan. Xdc suit bidn
tring mdi 1an 12 0,7. K&t qua ciia cdc 1an bin 1a
ddc 1ap nhau.

Goi X= sd 1an bin tring bia

Lap bang ppxs cho X?

Gidi VDO:
Goi A; = bc 14an thit i bin tring, i= 1,3
p=P(A)=0,7 , q=1-p=P(A*) =03
P(X=0) = P(A *A,*A3*) = P(A*)P(A,*)P(As*)
=(0,3)(0,3)(0,3) = C(0,3) p°q**
P(X=1) = P(A)P(A2*)P(A3*)+ P(A, *)P(A,)P(As*)
+P(A%)P(A2*)P(A3)
= (0,7)(0,3)(0,3) + (0,3)(0,7)(0,3) + (0,3)(0,3)(0,7)
=3(0,7)(0,3)(0,3) = C(1,3) p'q*"
P(X=2) = P(A)P(A2)P(A5*)+ P(A|)P(Ay*)P(A3)
+ P(A%)P(A,)P(A;)
= (0,7)(0,7)(0,3)+ (0,7)(0,3)(0,7)+ (0,3)(0,7)(0,7)
=3(0,7)(0,7)(0,3) = C(2,3) p’q>~
P(X=3) = P(A)P(A,)P(As)
=(0,7)(0,7)(0,7) = C(3,3) p’q*”
Nhan xét gi?

II) QUY LUAT PP NHI THUC

VD1:

Tung 1 con xidc x4c 3 lan.

Goi X= s& 1an xuat hién mit 1 trong 3 1an tung
Lap bang ppxs cho X?

CuuDuongThanCong.com

Gidi VDI1:
Goi Ai = bc 14an tung thit i duge mat 1, i= 1,3
p=P(A)) =1/6 , q=1-p=P(Ai*) =5/6
P(X=0) = P(A1*A2*A3%) = P(A1*)P(A2%)P(A3*)
= (5/6)(5/6)(5/6) = C(0,3) p’q*°
P(X=1) = P(A1)P(A2%)P(A3*)+ P(A1*)P(A2)P(A3%)
+P(A1%)P(A2%)P(A3)
= (1/6)(5/6)(5/6) + (5/6)(1/6)(5/6) + (5/6)(5/6)(1/6)
= 3(1/6)(5/6)(5/6) = C(1,3)p'q*"
P(X=2) = P(A1)P(A2)P(A3*)+ P(A1)P(A2*)P(A3)
+ P(A1*%)P(A2)P(A3)
= (1/6)(1/6)(5/6)+ (1/6)(5/6)(1/6)+ (5/6)(1/6)(1/6)
= 3(1/6)(1/6)(5/6) = C(2,3)p°q>>
P(X=3) = P(A1)P(A2)P(A3)
= (1/6)(1/6)(1/6) = C(3,3) p’q**
Nhan xét gi?
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Nhan xét:

Ta thdy mdi 1an tung 1 con xic xic thi khd ning dudgc mit 1
1a p= 1/6, kha ning dudc cdc mit con lai la g= 5/6.

Ta tung 3 1an con xtic x4c.

* Mudn cho (X=0) trong 3 1an tung ta chon ra 0 1an dugc mit
1, tiic 12 chon C(0,3) 1an dudc mit 1 trong 3 1an tung. Xdc
suit dugc mit 1 trong mdi 14n tung 12 p. VAy xs khdng dugc
mit 1 trong 3 14n tung 12 P(X=0) = C(0,3) p’q”".

* Mudn cho (X=1) trong 3 lan tung ta chon ra 1 1an dugc mit
1, ¢c6 C(1,3) cach chon. Mdi cdch chon thi xs dugc mot 1an
mit 1 trong 3 14n tung 12 p'q>". Vay P(X=1) = C(1,3) p'q*".

* Tuong tu cho (X=2) , (X=3).

Liic d6 ta néi X c6 quy luat phan phdi nhi thifc.

Nhan xét:

Phép thit cia ta 1a tung 1 con xtic xic.

Ta thiy cdc l1an tung 12 déc ldp nhau, c6 nghia l1a ké&t
qud & cdc lan tung khdong dnh hudng 1in nhau.

& mdi 1an tung thi ta quan tam d&n viéc c6 dude mit
1 hay khong - bién c6’A quan tdm, va x4c suat clia A
12 khéng ddi qua cdc l1an tung va bing p.

Tong quit:
* Ta thyc hién phép thtt T n 1an, ky hiéu 1a T1, T2,...Tn.
MBbi lan thuc hién T ta quan tdm be A c6 xay ra hay khong.
* C4c T, T2,..Tn goi 1a déy phép thit djc ldp n€u két qud
x4y ra & cdc 1an thir khong dnh hudng ldn nhau.
* Xdc suatp=P(A) 13 cd'dinh qua cdc 1an thir.
Goi: X= 58 1an bién cd A x4y ra trong n 1an thi.
Thi X ¢6 quy ludt phan phdi nhi thic, ky hiéu X~B(n,p).
X4c sudt X nhan gid tri k (c6 k 14n bi€n c& A xdy ra trong n
1an thit) 1a:

P(X=k) = C(k,n) p*q"* , vdiq=1-p

CuuDuongThanCong.com

VD1: VGi VD § bai trén thi X~B(3, 1/6).

Tinh chit: X~B(n,p)
E(X)=np
Var(X)=npq
np-q < mod(X) < np+p
(khéng can biét bang pp ciia X)
VDI:
Xaéc dinh E(X), var(X), mod(X)?
Gidi VD1:
X~B(3, 1/6)
E(X)=3(1/6) =3/6 , var(X) =3(1/6)(5/6)
(3/6)-(5/6) < mod(X) < (3/6)+(1/6) — -2/6 < mod(X) < 4/6
> mod(X)=0 (Luuy X c¢6 cdc gid tri 0, 1, 2, 3)
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Luu ¥ quan trong:
Quy luit phan phoi nhi thic rdt d& 4p dung! nhung diéu
khién cho sinh vién thuong 1am sai 1a:

- Khong phin biét dugc 1a cac phép thir c6 doc 14p khong
- Khong biét P(A) ¢6 ¢6 dinh khong.

VD2:

Cé 3 mdy thudc 3 ddi (version) khdc nhau. Cho mdi may
san xudtra 1 san pham. Ty 1& sdn phdm St do titng mdy
san xuat 1an lugt 12 0,7 ; 0,8 ; 0,9.

Tinh x4c sudt trong 3 sin phdm sin xuit ra thi c6 2 sin
phim tt?

Giai VD2:

Ta khong thé 4p dung quy ludt pp nhi thic cho bai todn nay, tai
sa0? Cmkb!

N&u ta khong bi€t quy luat ppxs thi sao, khong 1& botay.com a!?
Ta hdy trd vé mot cdch 1am gin giii va cd ban nhit 1a: dit bi€n
c0, xdc dinh gia tri ciia X thong qua cdc bién cd.

Goi X=s6 san pham tot trong 3 sin phim.

Dit Ai= bc mdy i sn xuAt ra san phim tot.

P(X=2) = P(A1A2A3*1+P(A1A2*A3)+ P(A1A2A3)
=P(A1)P(A2)P(A3*)+ P(A1)P(A2*)P(A3)+P(A1*)P(A2)P(A3)
=(0,7)(0,8)(0,1) + (0,7)(0,2)(0,9) + (0,3)(0,8)(0,9)

VD3:

M4y tu dong san xuit ra san phdm, c 10 sidn phim
déng thanh 1 hop. Gid st mdi hop c6 9 sin pham tot
va 1 sdn phaim x&u. Mot khach hang 14y ngiu nhién
10 hop, ki€m tra mdi hop nhu sau: 14y ngiu nhién 3
san pham tir hop, n€u 3 sdn pham t5t hét thi mua hop
do.

1) Tinh xdc suét c¢6 2 hop dugc mua?

2) Tinh x4c suat c6 it nhat 3 hop dudc mua?

3) Tinh xdc suat c6 nhiéu nhit 3 hop dugc mua?

CuuDuongThanCong.com

Giai:

Xdc sudt @& 1 hop bat ky dugc mua 12

p=C(3,9) /C(3,10) = 84/120 = 0,7

Goi X = s8 hdp dugc mua trong 10 hdp

X~B(10 ; 0,7)

1) P(X=2) = C(2,10)(0,7)%(0,3)* = 0,0014

2) P(X>=3) = 1-[P(X=0)+P(X=1)+P(X=2)] = 0,9984

3) P(X<=3) = P(X=0)+P(X=1)+P(X=2)+P(X=3)
=0,0106
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Bai tap: Trong cic PLNN sau, PL nao c6 quy luit pp
nhi thitc (xdc dinh n, p), PL nao khong c6? Tai sao?

Tung mot dong xu sap ngita 3 1an.
Goi X= s8 1an dugc mit ngita.
Hop ¢c6 4 bi T, 3 bi B. L4y tir hop ra 3 bi.
Goi X=s0 bi b 1dy dudc. Xét cho 3 cach 1ay:
C1: LAy ngiu nhién 3 bi
C2: L4y 1an lugt 3 bi
C3: LAy c6 hoan lai 3 bi
Mot mdy sidn xudt ra san phim cé ty 1& ph€ phim la
2%. Cho mdy san xuit ra (1an lugt) 10 sidn phaim.
Goi X= s6 phé& pham c6 dudc.

Bai tip (tt): Trong cdc DLNN sau, DL nao c6 quy luat
pp nhi thidc (xdc dinh n, p), PL nao khong ¢6? Tai sao?

Mot xa thi ban 3 phdt dan vao bia. & 14n bdn sau sé
riit kinh nghiém céc lan bidn trudc nén xdc suit tring
cta ting phat lan lugt 1a: 0,7 ;0,8 ; 0,9.

Goi X= s0 phdt bin tring.

Mot ngudi 18y ldn lugt 4 vg. Do riit kinh nghiém & cic
lan 1ay truGc nén khd ndng ly di vg & cdc lan 14y lan
lugt 1a: 0,9 ;0,8 ;0,6 ; 0,5.

Goi X=s8 1an ly di vg.

Xdc sudt d€ mot chi€c du khong bung ra khi nhdy du
12 0,001. Chi€c du dudc ding 3 1dn (cd thé véi 3 nguoi
khdc nhau! Hic hic).

Goi X= sd 1an du khong bung.

VD4: Bé thi tric nghiém c6 50 ciu hdi. Mbi ciu c6 4 cédch trd
161, trong d6 chi ¢6 moét ddp dn ddng. Cdc ciu héi doc lap véi
nhau. Mdi ciu trd 15i ding dugc 0,2 diém. Mot ngudi di thi
khéng hoc bai nén trd 15i cdc ciu hdi bing cach “ddnh dai”
mot ciu tra 13i.
1) Tinh x4c suit dé ngudi nay duge 5 diém?
2) Tinh x4c suit d€ ngudi nay dat it nha't 5 diém?
Gidi:
Goi X= sd cau trd 16i ding trong 50 cau.
X~B(50, ¥4)
1) P(X=25) = C(25,50)(1/4)?3(3/4)°%% =0,00008
2) P(X>=25) = P(25<=X<=50) = P(X=25)+ ... +P(X=50)

= 1-P(0<=X<=24) =1-0,99988 =0,00012
Diing EXCEL d¢€ tinh k&t qua, tinh tay rat “chua™!

CuuDuongThanCong.com

VDS5: Bé thi tric nghiém c6 50 cau hdi. Mdi cau c6 4 cdch
trd 181, trong d6 chi ¢6 mét ddp dn ding. Cdc ciu hoi doc
lap v6i nhau. Mdi ciu trd 15i ding dudc 0,2 diém. Mot
ngudi trd 16i “chdc cii” 10 ciu hdi, cdc cau hdi con lai trd
161 bing cdch “ddnh dai” mot cau tra 15i.

1) Tinh x4c sudt d€ ngudi nay dugc 5 diém?

2) Tinh x4c suit dé ngudi nay dat it nha't 5 di€m?

Gidi:

Goi X= sd cau tra 13i ding trong 40 ciu con lai.

X~B(40, ¥4)

1) P(X=15) = C(15,40)(1/4)15(3/4)* = 0,02819

2) P(X>=15) = 1-P(0<=X<=14) = 1- 0,94556 = 0,05444
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VD6: Bé thi tric nghiém c6 50 cAu héi. Mdi ciu c6 4 cich
trd 131, trong d6 chi c6 mdt ddp dn ding. Cdc cAu hodi doc
lap vdi nhau. Mdi ciu tri 15i ding dugc 0,2 diém. Mot
ngudi tra 151 “chdc cii” k ciu hdi (k<25), cdc cau hdi con
lai trd 161 biing cdch “ddnh dai” mot cau tra 15i.

1) Tinh x4c sudt d€ ngudi nay dugc 5 diém?

2) Tinh x4c suit dé ngudi nay dat it nha't 5 di€m?

Giéi:

Goi X 12 s6 cau tr3 15i ding trong 50-k ciu con lai.
X~B(50-k, ¥4)

1) P(X= 25-k)

2) P(X>= 25-k) = 1- P(0 <=X<=25-k-1)

Béng k&t qué cho & 2 bang sau:

BANG KET QUA VGI CAC GIA TRI CUA K

A B C D 3
19 | =5 | BINODISTISA150A10250] | -BINONDISTIREALAS0A025/) | =101
) 0| B 000008 L9 000012
) 1| D017 L7 000025
4
5 0| 65 002819 T 005444
0 1| 00 L3t 008615
1 1] 3 D072 L8 013170
5 13| 1 008309 L6054 018402
o 1 | 1l 010780 LT 027485
0 15| 10 013175 L6 03768
1 16| 9 015057 L 048651
0 kB3 | 5kn Pk=12) pl0caKezt) Plkoz12)

BANG KET QUA VGI CAC GIA TRI CUA K
A B C D E
19 | =6A1 | =BINOMDISTI2S-AT 50-A1,0.250) | =BINOMDISTIZ6-ALL.50-A1025,1) | =101
) 1] 8 (15043 03938 060616
poB T 015460 0 07213
¢ 96 013527 017642 082356
50§ 010473 (It 090243
poa |t 006962 ( QR 095449
AN/ 003852 001668 098330
a2 001651 00Uz 09817
g A | 000489 0005 (99844
0 kel | 54 Pk Plocskest) B

I11) QUY LUAT PHAN PHOI POISSON

VDI:

Khdo sit s6 ngudi dén siéu thi trong 1 thing. Mot
thang c6 30 ngay.

Goi X= s6 ngudi dén siéu thi trong 1 ngay.

Ta thay: trong 1 ngay c6 thé c¢6 0, 1, 2, .... d€n siéu thi
nén Xcocacgidtrilao, 1, 2, ...

Ta khong dodn bi€t chinh xdc trong 1 ngdy nao d6 sé
¢6 bao nhiéu ngudi d€n. Nhung ta bi€t s6 ngudi trung
binh dé&n siéu thi trong mot ngay 1a A= 600 ngudi (theo
théng ko).

Luc d6 ta n6i X 1a BPLNN c6 quy luat pp Poisson.

CuuDuongThanCong.com
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VD2:

C6 mdt mién A, trong mién A c6 nhiéu viing Al,
A2,..Bédn 1 phat dan dai bac vao mién A. ta xét kha
niang c¢6 k manh dan roi vao vao vung Al.

Goi X= s6 mdnh dan roi vao viing Al.

Ta thi'y s6 manh dan c6 thé roi vao viing Al c6 thé
12 0,1,2,..

Ta bi€t s6 manh dan trung binh roi vao ving Al la
A= 2,5 (theo thong ké).
Lic dé ta n6i X la DPLNN c6 quy luat phian phdi

Trong thyc t€ ¢ nhiéu PLNN c6 phan phdi Poisson: S§ cudc goi
dén téng dai trong 1 ngay, S6 ngudi chét trong 1 nim, S khéch
du lich  Nhat  dén VN  trong 1 thdng,...
S6 1an chut chut nhau tru6c khi cu6i ctia 1 ddi uyén uong
Luu y: Trong thyc t€, mic du chin trén cia X khong bi€t nhung
khong phai 1a vo han. Thi du ngudi ta chi c6 thé chut nhau 7 1
ldly thita 1 t) 1an  trong cudc ddi ma  thoilll

Tdng quit:

X'1a PLNN rdirac c6 cdc gid trila k=0, 1, 2,... v6i gid
tri trung binh la A, va x4c suat tuong ung la:

P(X=k) = exp(-A). Ak / k!

Ta néi X c6 quy ludt pp Poisson. Ky hi¢u X~P(1L).

Tinh chdt: X~P(L)

E(X) =var(X) = A

A-1 <mod(X) <A

Poisson.
Dinh ly:
X~B(n,p)
N€u n di 16n (n—+0) va p dii nhd (p—0) sao cho
np—>A (hiing s8) thi:
Ak

1) — ] e
PX=k)=Cfphgnh mrnp0 e,
Hay néi cich khéc:
B(n,p)— P(})

Trong mdy tinh Casio fx-570VN Plus c¢6 chic ning
tinh ham exp(x) = e*

VDI:

Bi€t trung binh trong 1 ngay c6 600 ngudi dén siéu thi.
1) Tinh x4c suat trong ngay 1/1/2012 c6 700 ngudi dén
siéu thi?

2) Xdc dinh s6 ngudi tin chic nhit c6 thé dén siéu thi
trong ngay 1/1/2012?

Giai:

Goi X = s0 ngudi dén siéu thi trong ngay 1/1/2012

Ta c6 X~P(600)

1) PX=700) = exp(-600). 60079/700! = 0,0000056

2) 600-1 £ mod(X) < 600 — mod(X) =599 hoic 600

https://fb.com/tailieudientucntt
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VD2:

X~P(2,5)

vung Al1?

Al?

Ta bi€t trung binh c¢6 2,5 madnh dan roi vao viing Al
Goi X= s6 manh dan roi vao ving Al

1) Tinh x4c sudt c6 3 manh dan roi vao ving A1?
2) Xdc dinh s manh dan tin chic nhit c6 thé rdi vao

3) Tinh xac sudt c6 it nhat 5 manh dan roi vao ving

Gidi VD2:
1) P(X=3) = exp(-2,5). 2,5°/3! = 0,2138
2)2,5-1 <mod(X) < 2,5 — mod(X) =2
3) P(X>5) = 1-P(0<X<4)
=1- §P(X=k) =1- §exp(—2,5)(2,5)k / k!
k=0 k=0

=1-0,8912 =0,1088

Cau hdi:

Ggi y clia bai todn d€ c6 thé 4p dung quy
ludt pp Poisson la gi?

PHAN PH61 POISSON VGI EXCEL
A B C

1| 0 |=POISSON(A1150) | =POISSON(A1151)
) 0 022313 022313
3| 1 0.33470 055783
2| 2 025102 0.80885
5] 3 012551 093436
6 4 0.04707 098142
7k P(X=K) P(0<=X<=k)
8
9 X~P(1.5)

IV)PHAN PHOI CHUAN
Mot PLNN lién tuc ¢6 ham mat do nhu sau dugc goi 1a cé quy
luat pp chudn. Ky hiéu X~N(u,c%)

I ‘%{’%ﬂf
Ham mitdd: f(x)=——e
atdo @ f(x) T
Tinh chdt 1: X~N(p,6%)
E(X) =p
D(X) =¢"

mod(X) = med(X) = p

dic biét: néu pu=0 va o=1 thi X~N(0,1): goi 12 pp chudn tic. PP
chuén tic c6 ham mat do 12 ham mat do Gauss:

_ 1 1.2
(D(X)—ECXP( ix )

https://fb.com/tailieudientucntt
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Dinh I¥ chudn héa:

. X -
N&u X~N(w,62) thi ¥ = 2 —# N(0,1)
f(x) Py
U{GE] ss———————— lfﬁ
X~NO,1)
0 1 X 0 X

Phén phoi d6} xing qua duting thing x=p  Phén phoi d6i xing qua tryc tung

Tinh chdt 2: X~N(u0)
Pa<X<f)=gL -t gty

PX<a)=5 +¢( )

P(X>a)—l—P(X<a)—§—¢(a%'u)

P(X-pl<a)=2%)
P(XKka)=fE )+ f EH)

Vi g = [0yt
0

Luuy:
¢(x) 1a ham 1€, tdc la: ¢(-x)=-¢(x)

3 O(+0)=0,5

Ciéc gid tri ca ¢(x) dugc tinh sdn thanh bang, 12 bing F.

1,96

VD 4(1,96)= [ o(x)dr=0,475

P(x)

()0 qur) 9p Snid NA 0LS-XJ o1se) Sun(q

CACH TINH BANG F VA E
A B C

196 |=NORMSDIST(1.96)-0.5| =NORMDIST(1.96,0,1,0)
2 1% 04750 0.0564
3 0(1.96)=0 475 0(1,96)= 00264
4 BangF BangE
5
6169 04505 0.1023
7250 0.4949 0.0147

CuuDuongThanCong.com
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VD1: Chiéu dai ctia mdt loai chi ti€t mdy c6 quy ludt
phdn phéi chudn véi chiéu dai thi€t k& 1a u= 30cm,
d0 1éch (tiéu) chuan la o= 2cm.

1) Mot chi ti€t mdy dugc xem 1a dat yéu cAu khi sdn
xult ra c¢6 chiéu dai nim trong khodng 28 dén 31.
Chon NN 1 chi ti€t mdy, tinh xdc suat chi ti€t nay
dat yéu cau?

2) Mot chi ti€t mdy duge xem 12 “qud dai” khi chiéu
dai cia n6 16n hon 34,5cm. Chon NN 1 chi ti€t may,
tinh xdc sult chi ti€t nay “qud dai?

3) Mot chi ti€t mdy dudgc xem 1a “qud ngdn” khi
chiéu dai ciia n6 nh6 hon 20cm. Chon NN 1 chi tiét
mady, tinh x4dc sudt chi ti€t ndy “qud ngin”?

4) Chon NN 1 chi ti€t mdy, tinh xdc sudt chi ti€t nay;
c6 chieu dai bang 31 cm?

Gidi VDI:
Goi X 1a chiéu dai clia chi ti€t m4y sdn xudt ra.
X~N(p,6%)
Theo dé bai thi X~N(30cm , (2cm)?)
1) P(28<X<31)= ¢[(31-30)/2]-$[(28-30)/2]
= ¢(0,50)+¢(1,00)= 0,1915+0,3413

2) P(X>34,5)= 0,5-0[(34,5-30)/2]

= 0,5-0(2,25)= 0,5-0(2,25)= 0,5-0,4878
3) P(X<20)= 0,5+¢[(20-30)/2]= 0,5-¢(5,00) = 0,5-0,5 =0
4) P(X=31) =0

Cau héi:
Rit ra dudc cdch lam clia bai todn vé quy luat
phan phdi chuin chua?

VD2:

Céc vong bi do mot mdy ty dong sdn xuat ra dugc coi
la dat tiéu chuin n€u dudng kinh clia n6 sai 1éch so véi
dudng kinh thi€t k&€ khong qud 0,7mm.

Bié€t ring do sai 1éch nay 1a bi€n ngiu nhién phdn phoi
chudn véi p=0vaoc=04mm.

Tim ty 1& vong bi dat tiéu chuin cia may d6?

CuuDuongThanCong.com

Gidi VD2:

Ta thdy riing ty 1& vong bi dat tiéu chudn chinh 13 xdc suit dé
14y ngdu nhién mot vong bi thi dugc vong bi dat tiéu chun.

Goi X = do sai léch giita dudng kinh ciia vong bi dudc sin xuit
ra so véi dudng kinh thiét ké.

X~N(Omm ; (0,4mm)’)

Ta c6: P(IXI<0,7) = P(IX-0< 0,7)
=2¢(0,7/0,4)=2¢(1,75)=0,9198

Vay ty 18 vong bi dat tiéu chuin ctia mdy 12 91,98%.

Luu ¥: ¢6 thé 4p dung cdc cong thiic khic dé tinh P(1XI<0,7)

https://fb.com/tailieudientucntt
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PHAN PHOI CHUAN VGI EXCEL

A B C
1 =NORMDISTI3621) | =NORMDIST{1062}NORMDISTS621) | =I-NORMDIST86.2)
) 006 06687 01567
;P PIE<X<l) P
! XN
X~N(6,22)

P(X<3) = 0,5 + ¢([3-6]/2)= 0,5 - ¢(1,5)= 0,5-0,4332= 0,0668

P(5<X<10) = ¢([10-61/2) - d([5-61/2) = #(2) + ¢(0,5)
=0,4772+0,1915 = 0,6687

P(X>8) = 0,5 - $([8-61/2)= 0,5 - &(1)= 0,5-0,3413= 0,1587

P(IX-5I<3) = P(2<X<8)

P(IX-5>3) = P(IX-5I>=3) = 1-P(IX-5<3)

P(X>8)= 0,1587

P(X<3)= 0,0668

0 3 6 X

Phéin ph6i d6i xing qua dudng thing x=6 Phéin ph6i d6i xiing qua dudng thing x=6

P(5<X<10)= 0,6687

Phén phdi d6i xiing qua dung thing x=6

V) CAC CONG THUC XAP Xi

1) X c6 phan phdi siéu boi H(N,M,n)
Khin << N ta xap xi : X ~B(n, p) v6i p=M/N

2) X c6 phan phdi nhi thitc B(n,p)
a) Khi n 16n, p nhé gdn 0 (thuong p<0,09) thi ta xAp xi:
X~ P(np)
b) Khi n 16n (thuong n>=100) va p khong qud gin 0 va 1
(thuong 0,2<=p<=0,8) thi ta diing cong thiic x4p xi chudn:
X ~N(np, npq)

Pk <X <k y=d 27"
=Xk g

ki (ct tich phan Laplace)
- ct tich phan Laplace
Jnpq

CuuDuongThanCong.com

V) CAC CONG THUC XAP xi

May tinh tay Casio fx-570VN Plus chi tinh
dudc cdc gid tri tinh todn khong qua 16n.
Do d6 1 s6 phan phdi véi tham s& nhap
vao qud 16n thi mdy sé bdo 19i.

Cdc céng thitc xdp xi la can thiét khi lam
bai thi.

EXCEL thi khong bi gi6i han vé gid tri tinh
toan.

https://fb.com/tailieudientucntt
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1) Phéin phdi siéu bdi: 2) Phéan phoi nhi thifc:
X~H(4.10%, 3.10° 500

( ) * X~B(9.10%; 0,4)
P(X=300)= C(300,3.10%*C(200,1.10%) / C(500,4.10°)
— My bdo 16i P(X=4.10"") = M4y bdo 161

= RCf-570VNP.. — & ﬂ o RCf-570VNP.. — & ﬂ

casio

cAsio

* X~B(9.10'™; 0,4) = M4y bdo 161
* X~B(9.10™; 4.10%) = Mdy bdo 16i

NATURAL-VPAM.

A 109C300x105C2»

on

TURAL-LAPAM.

A
8 s
Math ERROR
[AC] iCancel
C41Cp1:GOLD

VDI: Mot 16 hang ¢6 1000 sin pham, trong d6 c6 600 Vbl . .
) o ) , PR So sdnh k€t qua lam tryc ti€p va tinh xap xi:
san pham loai I. Chon NN 10 san phim tr 10 hang. o - -
Tinh x4c sut trong 10 sp 14y ra c6 6 sp loai 1? siéu boi | nhi thite | sais6 |
Gidi VDI 0.252086| 0.250823| 0.001263|
idi VDI:
Goi X =sd sp loai I trong 10 sp ]f{y ra. L&\Z:/Né'u dé cho n khéng qud nhé so v6i N thi khdng
lam x&p xi dugc, vi sai s 16n. Phdi “cdn rdng” tinh try
X"’H(IOOO, 600, 10) t:lél:g')'('ap X1 0C, V1 841 SO 10n dal can rang unn truc
Ta thdy n= 10 << N=1000 nén ta xap xi: X~B(n,p) Thi du: Hop c6 10 bi, trong d6 ¢6 7 bi T. Liy NN 3 bi,
Vi p= 600/1000 = 0,6 tinh x4c sudt 1y dudc 2 bi T?
vay X~B(10; 0,6) siéu bdi | nhi thitc | sai sO
P(X=6) = C(6,10)(0,6)6(0,4)4: 0,2508 0.525000/| 0.441000| 0.084000

CuuDuongThanCong.com https://fb.comy/tailieudientucntt 1 4
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VDIbis: Hop ¢6 150 bi, trong d6 c6 110 bi T. Ly ngiu nhién
20 bi tir hop. Tinh xdc sudt 1dy dugc 15 bi T?

Gidi:

Goi X 1a s6 bi T 14y dudgc trong 20 bi 1dy ra. X~H(150, 110, 20)
P(X=15) = C(15,110).C(5,40)/ C(20,150) = 0,21305

Né&u xem n=20 << N=150 (ty 1& 2/15= 0,13333) thi xap xi:
X~B(20; 11/15)

P(X=15) = C(15,20)(11/15)15(4/15) = 0,19944

Sai s6 giffa 2 cach lam 13 0,21305-0,19944 = 0,01361

Sai s6 0,01361 c6 thé xem la nhé ma ciing c6 thé xem la Ion.
Né&u xem la I6n thi phdi tinh tay tryc tiép (rdt chua), con xem la
nhé thi tinh xdp xi. N&éu dé thi ré rang thi phdi c6 cau “Tinh
xdp xi két qud”. Con néu dé thi khéng ré rang thi khi lam bai
Ta sé phdi lam gi? Cau trd 13i ding ddn nha't 1a cau hdi ngite
“Thdy muén gi thi Em sé chiéu ??!!”

VD2: san pham do 1 mdy ty dong sin xudt ra. Ty 1¢ san phim
héng do mdy sdn xuit [z 1%. Khio sdt 100 sin phdm do mdy
sin xudt. Tinh x4c sudt c6 10 sp hong?

Gidi VD2:

Goi X= 56 sp hdng trong 100 sp do mdy sdn xuat.
X~B(100;0,01)

n=100 16n, p=0,01 nhd gan 0 nén ta x&p xi X~P(})

vdi A=np =100(0,01) =1

Vay X~P(1)

P(X=10)=exp(-1) 1"/10! = 0,0000001014

LUU Y XAP Xi TU NHI THUC QUA POISSON

VD3: Sidn phim do mdt mdy tu dong san xuat ra véi ty 1&
sdn phim tSt 14 0,95. Cho mdy sdn xuit 200 sdn phim.
Tinh x4c suit c6 it nha't 195 sin phdm tot.

Gidi:

Goi X= s0 sdn phdm x&u c6 trong 200 sin phdm sdn xuit
ra

X~B(200; 0,05) = P(10)

P(Y>=195)= P(X<=5)= P(X=0)+.+P(X=5)= 0,0671
Luuy:

Goi Y= s6 sdn pham tdt ¢6 trong 200 sin phdm sdn xuit ra
Y~B(200; 0,95) Khong xdp xi dugc

Y+X=200 va Y>=195 - X<=5

CuuDuongThanCong.com

XAP Xi NHI THUC QUA CHUAN

VD4:

San phim do mot may tu dong sidn xuit ra. Ty 1& ph&
phdm do mdy sin xuitra la 0,4. LAy 100 sidn pham do
may sin xuat ra d& ki€m tra.

1) Tinh x4c suit c6 it nha't 50 phé& phim?

2) Tinh xdc suét c6 nhiéu nhat 40 ph& phim?

https://fb.com/tailieudientucntt
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Gidi VD4:

Goi X = s6 ph& phim trong 100 sin phim ki€m tra

X~ B(100; 0,4)

Ta thay n=100 16n va p=0,4 khdng qud gan 0 va I nén ta xap xi:
X~N(np, npq) = N(100%0,4 , 100*0,4*0,6)

Vay X~N(40 ; 24)

(tra bing E)

1)

P(50 < X <100) = ¢(100_40j - ¢(50_40j — §(12,25) = 4(2,04)
—_ -_ \/Z @ 9 9

=0,5-0,4793 = 0,0207 (tra bang F)

40 — 40 0-40
2) P(0 <=X<=40) = ¢ N - ¢ T = $(0) + #(8,16)

=0+0,5=0,5

XAP Xi SIEU BOI QUA NHI THUC
XAP X{ NHI THUC QUA POISSON

VDS5:

Hop c6 20000 bi, trong d6 c6 200 bi T. LAy ngau
nhién 100 bi tir hop. Tinh x4c suat 14y dudc 5 bi T?
Gidi:

Goi X=s06 bi T 14y dudc trong 100 bi 13y ra
X~H(20000, 200, 100)

Do n=100 << N= 20000 nén xap xi X~B(100; 0,01)

Do n=100 16n va p=0,01 nhd gian 0 nén xap xi
X~P(1)
P(X=5) = exp(-1).15/ 5! = 0,0031

XAP Xi SIEU BOI QUA NHI THUC ; XAP Xi NHI THUC QUA CHUAN
VD6: Hop c¢6 20000 bi, trong d6 c¢6 8000 bi T. LAy ngiu
nhién 100 bi tir hop. Tinh xs 14y dugc it nhat 50 bi T?

Gidi:

Goi X=s0 bi T 18y dugc trong 100 bi 18y ra
X~H(20000, 8000, 100)

Do n=100 << N= 20000 nén xap xi X~B(100; 0,4)

Do n=100 16n va p=0,4 khong qua gan 0 va 1 nén xap
xi X~N(40; 24)

P50< X <100)=¢ #12,25) - 42,04)
5 HE )

=0,5-0,4793 = 0,0207 (tra bang F)

CuuDuongThanCong.com

CACPINHLY
X1, X, 1a 2 dai lugng ngdu nhién doc 1ap
1) X,~B(n,p) ,X;~B(n,p)

= Xi+X; ~ B(n+ny, p)

2) Xi~P(h),Xy~P(hy)
= X+X; ~ P(L+1y)

3) Xi~N(w, o). Xo~N(, 02)
= X1+X; ~ N+, 0'12+0'%)

https://fb.com/tailieudientucntt

13/03/2015

16


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

ThS. Pham Tri Cao * Chuong 3 # OTCH

VDI1:

Ngudi thit nhi't tung 1 con xic xic 10 1an.
Ngudi thit hai tung 1 con xiic xic 15 Ian.
Goi X= sd 1an dugc mit 1 trong 25 l1an tung
1) Tinh xéc sust P(X>=3)?

2) Xéc dinh E(X), var(X), mod(X)?

Giai:

Goi X1= sd 1an dugc mit 1 clia ngudi thi nha't
X1~B(10: 1/6)

Goi X2= sd 1an dugc mit 1 clia ngudi thd hai
X2~B(15: 1/6)

Ta c6 X= X1+X2 ~B(25; 1/6)

1) P(X>=3) = 1-P(X<=2) = 1-0,1887 = 0,8113

2) E(X)=25(1/6) ; var(X)=25(1/6)(5/6)

3,33 <= 25/6-(5/6)<= Mod(X) <= 25/6+(1/6) = 4,33
— mod(X) =4

VD2:

Mot tdng dai dién thoai c6 3 nhin vién truc, lam
viéc & 3 line doc lap nhau. S& cudc goi dén tirng
nhan vién c6 quy ludt phan phdi Poisson, v6i s& cudc
goi trung binh dén tirng nhan vién 1an lugt 1a 2, 4, 5
cudc/phiit.

1) Tinh x4c suat trong 1 phit c6 it nhat 3 cudc goi
dén tong dai?

2) X4c dinh s cudc goi tin chic nhit d&€n tdng dai
trong 1 phut?

Giai:

Goi Xi = s8 cudc goi d€n nhan vién thit i trong 1 phit
X1~P(2)

X2~P(4)

X3~P(5)

Goi X = s8 cudc goi d&n tdng dai trong 1 phit

X= X14X24X3 ~P(2+4+5) = P(11)

1) P(X>=3) = 1-P(X<=2) = 1-0,0012 = 0,9988
2) 11-1 <= mod(X) <= 11 — mod(X) = 10 hoic 11

CuuDuongThanCong.com
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—

2
1a

Q

VD3: :

Trai gia cAm nudi g va vit. X; = trong lugng ctia con ga thit i. X;~N(2kg; (0,4 kg)?)

Trong lugng ctia ga ¢6 quy ludt phan phdi Y, = trong lugng ctia con vit thd i. Y,~N(3 kg; (0,5 kg)?)

NG ke ; (0,6 kg)?). X = trong lugng cua 5 con nay

Trong lugng clia vit ¢6 quy luat phidn phdi X=X Xt Y +Yo4Y; 5 X-N12kg; (1,2124 ke)’)

N(2 kg ; (0,5 kg)?). E(X)= E(X|+X,+Y ,+Y,+Y;) = 2E(X)+3E(Y))
=2(3)+3(2) =12

Var(X) = var(X;+X,+Y +Y,+Y;) = 2var(X,)+3var(Y,)

=2(0,6)>+3(0,5)* = 1,47 = (1,2124)?

P(10 <X<16) = ¢([16-12]/ 1,2124) - ¢([10-12]/ 1,2124)

=¢(3,30) + ¢(1,65) = 0,4995+0,4505 = 0,95

LAy ngdu nhién 2 con ga va 3 con vit cla
trai.

Tinh x4c suit tdng trong lugng cda 5 con ndy
nim trong khodng (10 ; 16) kg?

VDQUY LUAT PP CHI BINH PHUCGNG
Gia st X; (i =1, .., n) 1a cdc PLNN do6c 1ap tuan theo quy luat
phan phdi chuin tic N(0,1). Pit:

PO THI CUA PP CHI BINH PHUONG VG 20 BAC TU DO

X2= Z Xlz Chi-Square Distribution
i=1 Degrees
thi % tuan theo quy luat Chi binh phudng véi n bac ty do, ky e
higu x* ~ x*(n). e |
Ham mat do xdc suat ctia PLNN x> xac dinh bdi: n=20 Value %
n] _x
f(x)= Cx2 e 2 x>0 —
0 ,x<0 0,05 Square | 31.410
» 1 400 - Value
véi : C=———+ ; T(a)= [ x% e ¥dx,a>0.
[(n/2).21/2 0
, ~, 2 2 ' S
Tinh chdt : x~ ~ y"(n)
5 5 31,410
E(X )=n, Var(x )=2n Chi Square Value
Luu y : B thi khéng cé phin 4m

CuuDuongThanCong.com https://fb.comy/tailieudientucntt 1 8
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PO THI CUA PP CHI BINH PHUONG VG 50 BAC TU DO
(GAN GIONG PO THI CUA PHAN PHOI CHUAN)

Chi-Square Distribution

Degrees

of 50
Freedom
Alpha
Value

3%

Chi-
Square | 67.505
Value

ChiSquare Value

PHAN PHOI CHI BINH PHUGNG VG1 EXCEL

A B
=CHIDIST(31.4105,20) =1-CHIDIST(31.4105,20)
0.05000 0.95000

P(X=31,4105)

P(X<31,4105)

s W R

X ~ 12(20)
PHAN PHOI KHONG CO GIA TRIAM

VIDPHAN PHOI T-STUDENT
Gia st hai DPLNN ddc 1ap X c¢6 phan ph&i chudn tic N(0,1) va Y
c6 phan phdi theo quy ludt Chi binh phuong véi n bac ty do
%*(n). Khi dé6 :
= X

VY /n
c6 phan phdi t-student vSi n bac tu do (Degrees of freedom), Ky

hiéu ¢ ~ #(n). HAim mat dd xac suidt cla z-student xac dinh bsi
biéu thdc:

_n+l il
f(x)=C.(1+ %) 2 wveéi C= 7\/%12(”32)
Tinh chdt: t ~ t(n)
-E()= 0, var(H)= n”j
-P6 thi phan phdi xdc sui't cia ¢ d6i xitng qua truc tung. Khi
bic tu do n ting 1&én thi phan phdi t-student x4p xi vé6i
phan phéi chudn tic N(0,1).
Luu y : Ta khong xét bai tap cho quy luat Student.

DO THI CUA PP STUDENT T VGI BAC TU DO 1

t distribution

| et dfictriDution esstjormal distribution

Degrees of Freedom

-~

v

Use the spinner to change
the degrees of freedom.
Observe how the shape of
the t distribution changes
with changes in the
degrees of freedom. Note
that for higher degrees of
freedom, the t distribution
more closely resembles
the normal distribution.

450 -350 250 150 -050 050 150 240

350

450
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t distribution

‘ wmnt distribution ssslormal distribution

PO THI CUA PP STUDENT T VGI BAC TU DO 6
(BAC TU DO CANG CAO THI PP T CANG TIEM CAN PP CHUAN TAC)

Degrees of Freedom

-l

Use the spinner to change
the degrees of freedom.
Observe how the shape of
the t distribution changes
with changes in the
degrees of freedom. Note
that for higher degrees of
freedom, the t distribution
more closely resembles
the normal distribution.

PHAN PHOI T VGI EXCEL

450 -350 -250 150 -050 050 150 250 350 450

A B C D
1| 1% | =DISTH%6204) | =TDISTHS6202) | =1TDISTH9620,)
)| 1% 003204 006408 0967%
: PC-1.96) POG1%) | POL98: 1P)61%)
: X~Ti20)
5
6 A% | =-TOISTA%6201) | PHANPHGIL | =TDIST{96201)
1 1% 096796 BOTXONG 003204
: POG1%) | QUATRUCTONG | P(X<19%)
: X-T(20)

IX) CAC MUC PHAN VI CUA Quy Luat PP

Phan vi mic o, a/2 ctia phan phdi chudn tic
Phin vi mifc o, o/2 clia phan phdi Student

Gid sit X la 1 phédn phoi lién tuc nao dé.
U, g0i la phéan vi mitc a/2 cia X néu
P(X > u,) = /2

u, goi la phdn vi mitc a ciia X néu
PX>uy,)=a

PHAN VI MUC o/2 CUA PP CHUAN TAC
Dung Casio fx-570 VN Plus dé tinh phén vi
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PHAN VI MUC o. CUA PP CHUAN TAC

PHAN VIMUC o/2 CUA PP STUDENT T ¢c6 (n-1)
bac tu do

/2 /2

v

twn(n-1) ton(n-1)

PHAN VI MUC o. CUA PP STUDENT T ¢6 (n-1)
bac tu do

P
>

v

0 tun-1)

TINH PHAN VI VGI EXCEL

A B c
1 a Phéan vi mirc /2 (ta/2 ) Phéan vi mitc a (ta )
2| 0.05 =NORMSINV(1-A1/2) =NORMSINV(1-A1)
3| 005 1.9600 1.6449

4 0.01 25758 2.3263

5 010 1.6449 1.2816

6

7 PHAN PHOI CHUAN TAC

8

9

10 a Phén vi mic /2 ( ta/2(20) ) Phén vi mic a { ta(20) )
11, 0.05 =TINV(A8,20) =TINV(2°A8,20)

12 005 2.0860 1.7247

13 0.01 2.8453 25280

14 010 1.7247 1.3253

15

PHAN PHOI STUDENT CO BAC T DO 20

=
o
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LUUY V]:i KY HIEU C A CPH AN VITRONG C A CT AI LIEU Trong sich on luyén thi Cao hoc, cdc gia tri phan vi dugc 14y 3 chif s6' thap phan

, Z~N(0,1). Ta ¢6 P(Z> Zn)= 0/2 Vi P(Z< z4p)= 1-0/2 va P(IZI< 74)= 1-0= 20(za)

SichBaitap XSTK  |Sichonluyénthi | Phin phoi O o7 e Bz e L

e 0?2 9 . 9 ~IN(U, 1), > Zy)= < Zg)= 1- < Zy)= 1-20= o,

va Bai giang cua Tui | Cao hoc cua Khoa (0.1). Ta €6 P(Z> za)= 0 va PZ< 2,)= 1-0va PIZi<2)= 120~ 24()

21 hOAC 14 an Chusn tic | 0.01 0020030041005 006]007]008 009 0.1

. y Chun e 74n|2.576(2.32612.170(2.054] 1.960 | 1.881|1.812| 1.751 [ 1.695 1.645
— 7, 12.32612.054]1.881(1.7511.6451.555(1.476|1.405|1.341]1.282

tyn(n) tu Student ¢ bac tif don

t,(n) t, Student c6 bic t don T~T(20). Ta c6 P(T> typ)= a/2 v P(T< tyn)= 1-0/2 vi P(TI< ty)= 1-a

2 N 2 ) IR 7 1A

Lo VA L 10p@) X0 VA Y 12 Chi binh phung ¢ bc twdon T~T(20). Ta ¢6 P(T> t,)= @ vi P(T< t,)= 1-0.vi P(TI t)= 1-2a

2 ) 2 .2 C1s J LA

Xal0) V2 Y 1o(n) ALY Chi binh phidng c6 bc t don o 1001 ]002] 003004005 0.06]007]0.08]009] 0.1

Hay dé cudc song ludn mudn mau mudn vé, dirng bop chét né biing 1 khudn phép tr|2.845(2.528/2.336[2.197/2.086 | 1.994| 1.914| 1.844|1.782 ] 1.725

nio do! t, 12.528(2.197/1.994| 1.844|1.725|1.624|1.537]1.459|1.389] 1.325

X) BAI TAP TONG HQP VD1:

Trong thuc hanh, nguoi ta it khi xét cic quy ludt pp
mot ciach « 1& loi mét minh », ngudi ta thudng « hgp
hon » 2 hodc 3 quy ludt v6i nhau trong 1 bai todn.

Mot sot cam c6 1000 trdi trong d6 c6 400 trdi hu.
LAy ngiu nhién ra 3 tréi.
1) Tinh xdc sudt 1dy dugc 2 trdi hu ?

Picu nay doi héi ngudi lam phdi biét : 2) Tinh x4c suit 15y dugc ft nhat 1 trdi hu ?
Phan bi€t cac quy ludt pp
Khi nao thi 4p dung ciac quy ludt pp nao dugc
va 4p dung nhu thé nao
Cudc « hgp hon » nay c6 hoan hdo hay khong 1a do ta
cO « khéo tay hay lam » khong!
Hay lam bai tdp nhiéu thi ban s& c¢6 mot «linh cdm
t0t» 11!
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Giai VD1:

Goi X 1 s0 trdi hu trong 3 trdi 14y ra.

X ~ H(1000, 400, 3)

Ta thdy n =3 << N = 1000 nén ta xap xi :

X ~ B(3: 0,4)

voi p = 400/1000 = 0,4

1) P(X = 2)= ¢ 04” 06 =0,2880

2) P(X >= 1) = 1-P(X=0)= 1-0,2160
=(0,7840

VD2:

Xéc suit d€ mot An cong lanh nghé sip 1Am mot
mau tu khi lam siach }a 0,002. :FinI} xdc suit dé
trong 2000 mau ty thi An cong sap lam:

1) Ping 1 miu ty

2) Ithon 5 miu tu

3) Khong 1am miu tv nio.

Giai VD2:

Goi X 12 s6 miu ty ma An cdng sip 1am trong
2000 mAu tu.

X~ B(2000; 0,002)

n = 2000 khd 16n va p = 0,002 kha bé

Ap dung cong thic gdn diing theo Poisson

Taco : X=P(4) v6i A =np=2000 x 0,002 =4

DPX =1)= 6‘1-41 ~0,0733

2) P(0 < X <4) = P(X=0)+..+(X=4)= 0,6288
3) P(X = 0)=0,0183

CuuDuongThanCong.com

VD3:
o] mot tong dai dién thoai, cdc cudc dién thoai goi d&n
xuat hién ngiu nhién, doc 1ap v6i nhau va cudng do
trung binh 2 cudc goi trong 1 phut .

Tim x4c suat dé:
1) C6 ding 5 cudc di€n thoai trong 2 phiit
2) Khong c6 cudc nao trong khodng thsi gian 30 gidy
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Gidi VD3:
1) X= s6 cudc dién thoai xuat hién trong khodng thdi

gian 2 phit. X ~P(4)
P(X=5) =e* 4%/5! =0,1560

2) X =50 cudc dién thoai xuat hién trong khodng thdi
gian 30 gidy . X ~ P(1)
P (X=0)=¢'!=0,3679

VD4:

Mot tram rita xe ty dong c6 cudng do xe dén rira
trung binh la 2 xe/phut.

1) Tinh x4c sult trong 5 phit ¢6 9 xe dén rira?

2) Tinh x4c sudt d€ trong vong a phiit ¢6 it nhat 1 xe
dén rira? Xdc dinh a dé x4c suit nay >=0,95?

Giai:

1) X= s6 xe dén rira trong thdi gian 5 phiit.
X~P(10)

P(X=9) =¢e10.10°/9! =0,1251

2) Y= s0 xe dén rita trong thdi gian a phiit
Y~P(2a)

P(Y>=1) = 1-P(Y=0) = 1- &2

P(Y>=1) >=0,95 - 1-e %2 >=0,95
—e22<=0,05 > a>=-In(0,05) /2 =1,4979

VDS:

San pham sau khi hoan tit dugc d6ng thanh kién, mdi
kién gém 10 sdn phim véi ty 1& thd phim 1a 20%.
Trudc khi mua hang, khdch haing mu6n ki€m tra biing
cdch tir mdi kién chon ngiu nhién 3 sin phim.

1) Tim luit ppxs clia s6 sp tdt trong 3 sp 14y ra? (xdc

dinh xem 1 hgp cé bao nhiéu sp t6t, bao nhiéu sp xdu)

2) Né&u cd 3 sp dudc 1y ra déu la sp tot thi khach

hang s& dong ¥ mua kién hang dé.

Tinh xdc suit d€ khi ki€m tra 100 kién thi c6 it nhat 60
kién dugc mua.
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Giai VD5:
1) X =50 sptot trong 3 san phim ldyra. X ~H(10, 8, 3)
p = P(mua ki€n hang) = P(X=3) = 0,4667

2) Y =0 kién dugc mua trong 100 kién
Y ~ B (100 ; 0,4667) ~ N(np, npq) = N(46,67 : 24,8891)

100—46,67 60— 46,67
PO0<Y <100) = | ——n |~

/24,8801 /24,8801
= #(10,69)— #(2,67)
=0,5-0,4962=0,0038 (tra bing Fy

VDe6:

Trong lugng cda 1 loai trdi cdy c6 quy ludt phan
phdi chudn véi trong lugng trung binh 1a 250g,
d6 1éch chuian vé trong lugng 13 S5g.
1) Mot ngudi 14y nglu nhién 1 trdi tir trong sot
trai cAy ra. Tinh xdc sudt ngudi nay ldy dugc
trai loai 1 (Quy udc: trdi loai 1 1a trdi c6 trong
lugng > 260 g )
2) Tir sot 14y ngiAu nhién ra 1 trdi. N&u lay
dugc trai loai 1 thi ngudi nay s€ mua sot do.
Ngudi nay ki€m tra 100 sot, tinh x4dc suadt miia
dudgc 6 sot.

Gidi:
1) X=trong lugng cta loai trai cay nay (g)
X ~ N (250g , (52)*)

P (X > 260)= 0,5-¢$([260-250]/5)
= 0,5—¢(2) = 0,0228

2) Y= s06 sot dudc mua.
Y ~B (100 ; 0,0228) ~ P (2.28)

~2.28
P(Y=6) = ¢ 6'2,28 6 _ 0.020

Nhéan xét cau 2 VD5 va cdu 2 VD6, xem c6 dang
giong nhau khong?
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