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Chuong 1

Bién co6 ngau nhién va xac suat

Bai 1.1. Mot hop chia 3 bi trang, 7 bi dé va 15 bi xanh. Mot hop khéc chia 10 bi
trang, 6 bi dé va 9 bi xanh. LAy ngdu nhién tit mdi hop mot bi. Tim xac suat dé hai bi
rat ra cung mau.

Giai
Goi A 1a bién c6 hai bi rit ra cting mau, khi do6
310 7 6 159 207
P =555 " 3525 " 2595 625
Bai 1.2. Tim xéc suat ctia diém M roi vao hinh tron noi tiép tam giac déu canh a = 2cm.
Giai
Goi A la bién ¢6 diém M roi vao hinh tron noi tiép tam gidc déu canh a = 2cm. Goi h 1a

V3

duong cao trong tam gidc deu, khi d6 h = G'T =3

+ Ta c6 dién tich ctia tam giac déu da cho la
1
mes () = éah =3

+ Ta ¢6 dién tich hinh tron da cho la

1 T
A)=7m.R*= —ah*= -,
mes (A) =7 5" 3
Vay theo cong thiic x4c suat hinh hoc ta cé
A 3
pay= s T8 6os,

mes () /3

Bai 1.3. Gia stt A va B hen giap nhau trong khodng thoi gian [0;60] véi diéu kién nguoi
thit nhat t6i sé dgi ngudi kia trong 20 don vi thoi gian, sau d6 di khéi. Tinh xac suat dé
A va B gap nhau.



Giai

Gia stt x 14 thoi gian dén ctia A, y 1a thoi gian dén ctia B. Khi d6, khong gian cac bién
cb s0 cap tuong ing véi phép thit sé 1a tap hop 2 c¢6 dang

{(a,b) e R*: 0 <2 <60va0 <y < 60}.
Ki hiéu C' 14 bién c¢6 2 nguoi gap nhau, khi d6
C ={(z,y) € Y|z —y| < 20}.
Vay theo cong thiic xac suat hinh hoc ta c6

602 — (60 — 20)> 5
Plo)= (602 )25'

Bai 1.4. Tt mot hop chita 8 vién bi dé va 5 vién bi trang nguoi ta 1y ngau nhién 2 lan,
mbi lan 1 vién bi, khong hoan lai. Tinh xéc suat dé lay dugc:

a) 2 vién bi do6

b) 2 vién bi khac mau

¢) Viéen bi thit hai 1a bi trang.

Giai
Véi i € {1,2}, dt:
T;: "vién bi lay ra lan thi i 1a bi trang",
D;: "vién bi lay ra lan thi i 1a bi do".
a) Dat A: "lay dugce 2 vien bi d6", ching ta co:
57 _u

P(A) =P (D1D,) = P(D:).P(Dy/D,) = 575 =39

b) Dat B: "lay dugc hai vién bi khac mau", ching ta co:
P (B) = P(T\Dy + D\T) = P (T1Ds) + P (D1 Tp)

— P(Ty) P(D,/T1) + P (Dy) P (Ty/ D))

58 85
T2 1312
20
=39



5
¢) tuong tu ta c6 P(Ty) = L

Bai 1.5. Ba ngudi cing vao mot cita hang. Méi ngudi mudén mua ciing mot cai Tivi,
nhung cita hang chi con hai cai Tivi. Ngusi ban hang lam 3 1a tham, trong d6 c6 hai 1a
duge danh dau. M6i ngudi lan lugt rat mot 14 tham. Néu ai rat duge 14 c6 danh dau thi
duge mua Tivi. Chiing minh rang cdch lam trén 13 cong bang cho ci ba ngudi mua hang.

Gidi
V6ii € {1,2,3}, dat A;: "nguoi thit i rat duge 14 tham c6 danh dau", ching ta co:
d P(Al) = %7

[ ] A2 = A1A2 —I—A_lAQ, nén

P (Ay) = P(Ay).P(Ay/A) + P (A)) .P(As/A) =

Wl

wl N
N | —

® Ag = A_1A2A3 + AlA_QAg = P (Ag) =P (A_lAQAg) -+ P (AlA_QAg) = %
Vay céach lam trén 1a cong bang cho c& 3 ngudi mua hang.

Bai 1.6. C6 hai hop thuéc. Hop thit nhat dung 8 lo thube, trong d6 c¢6 3 lo kém chat
luong; hop thit hai dung 6 lo thudc, trong do6 co6 hai lo kém chat lugng.

a) Lay ngiu nhién tit mdi hop ra mot lo. Tinh xac suat dé duge 1 lo tét va 1 lo kém
chat luong.

b) Lay ngau nhien mot hop roi tir hop do6 lay ra mot lo thi duge lo kém chat lugng.
Tinh xéc suat dé lo kém chat lugng d6 thude hop 2.

Gidi
a) Lay ngau nhién moi hop ra mot lo:
V6i i € {1,2}, dit tén cac bién co:
T;: "Lo thudc lay ra tit hop thi i 1a lo tot",
K;: "Lo thubc 1ay ra tir lo thit i 1a lo kém chat lugng".
Khi d6 ta c6

A == KlTQ + T1K2
= P(A) == P<K1T2 + TlKQ) == P<K1T2> -+ P(TlKQ)

= P(K) P (To) + P(T) P (o) = o



b) Lay ngdu nhien mot hop roi tir hop do 1ay ra mot lo:
Dat H;: "lay duge hop thi i" (i = 1,2) va B: "lay dugc lo kém chat lugng".
Ching ta co:
B == HlB + HQB
P(Hy) = P(H,) = 3;
P(B/H)) = §;
P(B/H>) =

N ool

Vay xac suat can tim 13

P (H,).P(B/Hy)
P (B)
P (H,).P (B/H,)
P(Hy).P(B/Hy)+ P (H3).P(B/H>)
8

17

P (H/B)

Bai 1.7. C6 hai hop dung bi: hop I ¢6 5 bi trang va 7 bi den; hop II ¢6 6 bi trang va 4
bi den. Lay ngau nhién 1 bi tit hop I bo sang hop I1, roi tit hop II 1ay ngau nhién ra 1 bi.
Tinh xac suat:

a) Bilay tit hop II 1a bi tréng.
b) Bi lay tit hop I sang hop II 1a bi trang, biét rang bi 1y tit hop II 1a bi trang.
Giai
Goi T;: "bién co bi lay tit hop thit i 1a bi trang", i = 1, 2.
a) Ta can tinh P(Ty). Ta c¢6 {T},Ti} 1a hé day du va xung khic.
ap dung CTXSTP:
P(T;) = P(Th).P(Ty/Ty)+ P (Ty) .P (T2/Th)

57 76 7
= STt T3y = 13~ 05883,

b) Ta can tinh:

P(Ty/Ty) = P;T(lT'zT;) = P(lej'ngz/Tl) — 15—1 ~ 0, 4545.

Bai 1.8. Dieu tra veé gi6i tinh ctia sinh vién 6 mot truong hoc, ngudi ta thay rang c6 65%
nam va 35% nit. Trong do, ty 1& hoc sinh nit va nam thich choi game tuong tng 1a 20%
va 25%. Chon ngau nhién mot sinh vién clia trudng nay, tinh xac suat:
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a) Sinh vién dugce chon thich choi game.
b) Sinh vién duge chon 1a nam, biét rang sinh vién nay thich choi game.
Giai

a) Goi A 1a bién c¢6 chon dugc sinh vién thich choi game; A; 1a bién ¢6 chon dugc sinh
vién nit; A, 1a bién ¢6 chon dugce sinh vién nam.

Ta c6 P(A;) = 35%; P(As) = 65% va {A;, Ao} 1a he day du
ap dung CTXSTP:

P(A) = P(A).P(AJA) + P (A3) P (A]As) = 35%.20% + 65%.25% = 0.2325.
b) Ta can tinh:

P (A2 A) _ P(A;) P(A/A,)

PO =50 = Py

=0, 69809.

Bai 1.9. Mot nha may c6 hai phan xudng. San luong clia phan xudng I gap 3 lan san
lugng ctia phan xuéng II. Ty lé phé pham ciia phan xudng I va IT lan lugt 1a 3% va 5%.
Chon ngau nhién 1 san pham ctia nha may, tinh xac suét:

a) Chon dugc san pham t6t do phan xudng I san xuat.
b) Chon dugc 1 phé pham.

c¢) Gia sit chon dugc san pham t6t, tinh x4c suat dé san pham nay do phan xudng I
sdn xuat.

Giai

Goi A 1a bién ¢b chon dugc san pham tot; A; 1a bién ¢d chon dude san pham do phan
xudng thit i san xuat, i = 1, 2.

a) Ta can tinh:

P(A-A1> =P (Al) P (A/A1> =

=1 w

(1 —3%) = 0,7275
b) Ta can tinh: P(A). Ta c6: {A;, Ao} 1a he day du
ap dung CTXSTP:
~ - - 3 1
P (A) = P (A1) P (A/ A1) + P (Ay) P (A/Az) = 7.8% + 1.5% = 0.035.

b}



¢) Ta can tinh:
P(ALA) _ P(A) . P(A/A)

P =00 = Py

ap dung CTXSTP ta cé:

3 1
P(A) = P (41).P (A[ A1) + P (42) .P (A] Ay) = T.97% + 7.95% = 0,965.
3.97%
Khi d6, P (A;/A) = 4 R~ .
ido, P(A1/A) 0,965 0, 7539

Bai 1.10. Cho 3 hop linh kién méay tinh ma kha nang lya chon ctia moi hop 1a nhu nhau.
Hop thit nhat c6 30 linh kién, trong d6 c6 20 linh kién t6t va 10 linh kién xau. Hop thi
hai ¢6 30 linh kién déu t6t. Hop thit ba c6 30 linh kién, trong c6 15 linh kién tét va 15
linh kién xau. Chon ngau nhién mot hop va tit d6 lay ngau nhién 1 linh kien.

a) Tinh xac suat linh kién lay ra 1a linh kién t6t.
b) Gié st linh kién 1ay ra la t6t. Tim xac suat dé linh kién d6 1a ctia hop tht 3.
Gidi
a) Goi A 1a bién c6 lay ra 1a t6t va B; 1a bién ¢6 linh kien 1ay ra tit hop thi ;¢ = 1,2, 3.
Dé thay B, By, Bs lap thanh mot hée day du cic bién c6. Theo cong thitc xac suat day

du, ta co:

P(A) = P(Bi).P(A/By)+ P(By).P(A/By) + P(Bs).P(A/Bs)
RN TS CANISE
~ 3\30 30 30/ 18
b) Xac suat dé linh kien t6t lay ra la ctia hop thit 3:

P (Bs).P(A/Bs)
P (A)

P (Bs/A) = = 0,23.

Bai 1.11. Trong mot bénh vién, ti 1@ bénh nhan cac tinh nhu sau: tinh A ¢6 25%, tinh
B ¢6 35%, tinh C c¢6 40%. Biét rang ti 1é bénh nhan 1a gido vieén cac tinh la: tinh A c6
2%, tinh B ¢6 3% va tinh C ¢6 3,5%. Chon ngau nhién mot bénh nhan, tinh xac suat dé
bénh nhan dé la gido vién.

Giai
Goi X,Y, Z lan luot 1a bién c¢6 bénh nhan dude chon thuoc tinh A, B, C. Cac bién ¢ nay
tao thanh nhom bién c¢d day du véi xac suat:
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1 7 2

P(X)=—P(Y)= —:P(Z) ==
(X) = 3 P(Y) =55 P(Z) = ¢
Goi U 1a bién c6 bénh nhan dugc chon 1 gido vien, khi d6 ta co
P(U/X) = — PUY) = — P(U)Z) = —
~ 100’ ~ 100’ ~ 200

Theo cong thiic xac suat day du, ta co
PU)=P(X).P(U/X)+P(Y).PUY)+P(Z).PU/Z)=0,0295.

Bai 1.12. Nhan vién mot cong ty A nhan vé 3 kién hang dé ban trong mot cita hang
trung bay san pham. Mai kien hang gom 10 san pham, trong d6 gdm cé san pham loai
I va san pham loai II. Kién hang thi nhat c6 6 san pham loai I, kién hang tht hai c6 8
san pham loai I va kien hang tht ba c6 9 san pham loai I. Nhan vién ban hang chon ngau
nhién mot kién va tir kien dé chon ngdu nhién 2 san pham dé trung bay.

a. Tinh x4c suat dé 2 san pham trung bay la 2 san pham loai 1.

b. Gia sit da chon 2 san pham dé trung bay 1a san pham loai I. Tinh x4c suat dé 2 san
pham loai I nay thudc kién hang thi ba.

Giadi

a) + Goi A 1a bién ¢b 2 san pham trung bay la 2 san pham loai I.
A; 1a bién ¢6 2 san pham nay thuoc kien hang thi i, i € {1,2,3}.
Ta c6 he {Ay, Ay, A3} 1a he day du céc bién co.
+ Ap dung cong thic x4c sudt day du ta co

P(4) = izilP(Ai)P(A/A»
— P(A)PAJA) + P(As) P(A/As) + P (As) P(A)Ay)

1cg+1082+103_79
3C%  3C3, 303 135

b) Ap dung cong thiic Bayes, ta c6 xac suit can tim

12
_ P(A3)P(A/A3)  3°C% 36
135

Bai 1.13. C6 hai hop san pham, mdi hop chita 8 chinh pham va 2 phé pham. Ngudi ta
chuyén 1 san pham tit hop I sang hop II, sau dé chuyén tra lai 1 san pham tit hop II vé
hop I. Cubi ciing ngusi dé 1dy ¢ méi hop ra 1 san pham. Tinh xéac suat dé ca 2 san pham
lay ra déu la chinh pham.



Gliai
+ Goi A la bién ¢b ca hai san pham lay ra déu la chinh pham;
H, 1a bién c6 chuyén 1CP tit hop I sang hop II va chuyén 1CP tit hop II sang hop I;
H, 1a bién cb chuyén 1PP tit hop I sang hop II va chuyén 1PP tit hop II sang hop I;
Hj 1a bién ¢6 chuyén 1CP tit hop I sang hop II va chuyén 1PP tit hop II sang hop I;

H, 1a bién c6 chuyén 1PP tit hop I sang hop II va chuyén 1CP tit hop 11 sang hop I;

+ Ta co < 9 -
P(Hy) == = =i
10711 110

2 3 6
P(H) =22 — —_.
() 1011 110’

8 2 16
P(H3) = —.— = —
10711 110

2 8 16
P(H)="—> 2" - .
(Hy) 1011 110°

+ Xac suat can tim

P(A)=>_ P(H;)P(A/H;)~0,6371

i=1

Bai 1.14. Ba ngudi mdi ngudi ban mot vien dan vao ciing mot muc tieu véi xac suat ban
trang lan lugt 1a 0,7; 0,8 va 0,9. Biét rang c6 it nhat mot vien tring dich, tinh xic suat
dé ngusi tht nhat ban tring.

Giai

+ Goi A 1a bién c6 c6 it nhat mot vien trang dich; A; 1a bién c6 ngusi thit i ban trang,
i€ {1,2,3).

+ Ta co6
P(A)=1-P(A)=1-P(44,4;) =1-0,3.0,2.0,1 = 0,994

+ Xac suat can tim

P (AIA) P (A1A2A3 + A1A2A3 —+ A1A2A3 —+ A1A2A3)
P(A/A) = = ~ 42
(A1/A) P (A) B (A) 0,70

Bai 1.15. Mot hop dung 15 qua bong ban trong d6 c¢d 9 qua con méi va 6 qua da su
dung. Lan dau ngusi ta lay ngdu nhién 3 qua trong 15 qua dé thi dau, sau d6 lai tra vao
hop. Lan thit hai 1ay ngdu nhien 3 qua. Tim xéac suit dé ca 3 qua lay ra lan sau déu méi.
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Giai
+ Goi A la bién ¢6 3 qua bong lay ra lan sau déu méi.
A; 1a bién ¢6 3 qua bong lay ra lan dau c6 i qua bong méi, i € {0,1,2,3}.
Ta c6 he {Ag, A1, As, A3} 14 he day du céc bién cb.
+ Ap dung cong thitc xac suit day du ta co

P(4) = i}P(A»P(A/Ai)
= P(Ag) P(AJA)) + P (A1) P (AJAy) + P (Ay) P (A]Ay) + P (Ag) P (A As)

o e WYe te e Qe (o e BNL: Ic P
Ci; Cfs  Cf Cf 0 O O O O

Bai 1.16. C6 hai chuong nuodi ga cuing kich thuée dat canh nhau; chuong thit I ¢6 5 con
mai va 9 con tréng; chudng thi II ¢6 4 con mai va 6 con trong. Dé can doi s6 luong ga
trong moi chuong, nguoi ta chon ngau nhién 2 con ga tit chuong I cho vao chuong II. Sau
d6 chon ngau nhién 2 con ga tit chudng II dé lam thit. Tinh x4c suat dé

a. Hai con ga chon ra la ga trong.
b. Hai con ga chon ra gom mot con trong va mot con mai.
Giai
a) + Goi A 1a bién ¢b 2 con ga chon ra la ga trong.
A; 1a bién ¢6 2 con ga tit chuodng I vao chuong IT ¢6 ¢ con ga trong, i € {0,1,2}.
Ta c6 he {Ap, A1, Ay} 1a he day du cac bién cb.
+ Ap dung cong thiic xac suit day du ta c6

P(4) = z P(A;) P (A)A)
— P (Ay) P(A/Ag)+ P (A) P (A/A) + P (A3) P (A]Ay)

cz c2 clol ¢z 2 oC2
= e+ —.—~ 0,35
ey o oy ey

b) + Goi B la bién ¢6 2 con ga chon ra gom 1 ga trong va 1 ga mai.
A; 1a bién ¢6 2 con ga tit chuodng I vao chuong IT ¢6 i con ga trong, 7 € {0, 1,2}.
Ta c6 he {Ag, Ay, Ao} 1a he day du cac bién co.
+ Ap dung cong thiic xac suat day du ta c6

P(B) = i:z”%P(A»mB/Ai)
= P(A) P (B/Ao) + P (A) P (B/A) + P (A2) P (B/A)

_ O GG GG GG Gy CiGy ~ 0,51
Ct, Ch  Ch  Ch O O

9



Bai 1.17. Gieo 100 hat dau tuong. Xac suat ndy mam ctia mdi hat 14 0,9. Tinh x4c suat
dé trong 100 hat:

a) C6 85 hat ndy mam.
b) C6 it nhat 99 hat ndy mam.
Giai
a) Goi A 1a bién ¢6 ¢6 85 hat ndy mam, khi do ta c6
P (A) = Py (85) = C(0,9)*°(0,1)"* = 0,0327

b) Goi B la bién ¢6 ¢6 it nhat 99 hat ndy mam. Ta can tinh P(B). Goi C' la bién ¢b ¢6
99 hat ndy mam va D 1a bién ¢ ¢6 100 hat ndy mam.

Ta c6 B=C+ D (C va D xung khic)

= P(B) = P(C)+P(D)
— PlOO (99) + PIOO (100)
= Cfgo(()’ 9)99(07 1)1 + 01188<O’ 9)100(07 1)0

= 0,0003.

Bai 1.18. Ngan hang dé thi mon Xac Suat Thong Ké c6 500 cau héi. Thay Hung chon
ngau nhién 20 cau hoéi dé lam dé thi cubi ky. Mbi cau hdi c6 4 phuong an tra 15i trong
d6 chi c6 mot phuong an ding. Mai cau tra 16i ding dat 0,5 diém. Ban Hau lam bai thi
bang cach chon hi hoa mot phuong 4n cho mdi cau hoéi. Tinh xac suat dé ban Hau dat 8
diém.

Giai
Goi A 1a bién ¢6 ban Hau dat 8 diém.
Theo dé bai ta cé lude do Bernoulli véi:
+ S6 phép thit : n = 20.
+ Xé&c suat dé ban Hau tra 16i ding 1 cau hoi: p = 0, 25.

Ta co
P (A) = Py (16) = C18(0,25)"°(0,75)* = 0,357.107¢
Bai 1.19. Ti l¢ san xuét ra phé pham clia mot may 1a 8%. Xem mot 16 hang gom 75 san

2 2 2 2 A
pham do may do6 san xuat ra.
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a) Tinh x4c suat dé trong 16 hang c¢6 10 phé pham.
b) Tinh x4c suat dé c6 it nhat mot phé pham?
Giai

Néu xem viéc may san xuit ra mot san pham 1a mot phép thit Bernoulli, v6i xac suat cho
"thanh cong" 1a p = 0,08, thi khi may d6 san xuat 75 san pham, né da thuc hien qua
trinh B(75;0, 08).

a) X4c suat phai tinh:
Pr5 (10) = C1(0,08)".(0,92)% ~ 0,03941
b) Goi B la bién ¢ c6 it nhat 1 phé pham
PB)=1—(1-p)"=1-(1-0,08)" ~0,998

Bai 1.20. Nguoi ta muén lay ngau nhién mot s6 hat tit mot 16 hat giéng c6 ti 1é hat 1ép
12 3% dé nghien ctu. Héi phai lay it nhat bao nhiéu hat sao cho xac suat dé cé it nhat
mot hat 1ép khong bé hon 95%.

Giai

Goi n 1a s6 hat phai lay, ching ta c6 B(n;0.03). Xac suat dé c6 it nhat mot hat 1ép la
1 —(1-0,03)" =1 — (0,97)".

Theo gia thiét, ching ta co6:
1—(0,97)" > 0,95 < (0,97)" < 0,05 < n > 98,3523

Vay, phai lay it nhat 99 hat giéng.
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Chuong 2
Bién ngau nhién

Bai 2.1. Lo hang I ¢6 10 san pham t6t va 2 phé pham, 16 hang II c6 14 san pham
t6t va 5 phé pham. Chon ngau nhién tit 16 hang I ra 1 sdn pham va bd vao 16 hang I1.
Sau do, tit 16 hang II chon ngau nhién ra 3 sdn pham. Goi X la s6 san pham tot trong 3
san pham lay ra tit 16 hang II.

a) Lap bang phan phdi xac suat ctia X.
b) Tinh P(1 < X <4).
Giai
a) Lap bang PPXS cua X:
Ta co: X =0,1,2,3.
Goi A 1a bién c¢b san pham lay tir 16 hang I b vao 16 hang II 1a san pham tot.
= {A, A} 1a he day du, do d6 ap dung cong thic xac suat toan phan ta c6
P(X=k) = P(A).P(X=Fk/A)+P(A).P(X=Fk/A)

10 Cp.e* 2 op.cgt _

= . } k=20,3
127 3 12 g ’

Vay bang phan phéi xac suat cia X la:

X1 0 1 2 3

_7_ | 8 | 1057 | 2639

P | 684 | 57 | 2280 | 6840

b) Dya vao bang phan phdi xac suat, ta co:
581
P(1<X S4) = P(X=2)+ P(X =3) = 2 ~ 0,804,
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Bai 2.2. Kién hang I ¢6 12 san pham trong dé c6 3 phé pham, kien hang II ¢6 15 san
pham trong dé ¢6 5 phé pham. Chon ngau nhién tit mdi kien hang ra 1 san pham. Goi X
1 s6 san pham t6t chon duge. Lap bang phan phdi xac suat ctia X.

Giai
Taco X =0,1,2.
Goi A; 1a bién cb san pham lay ra tit kien hang I 1a san pham tot, i = 1, 2.
= {A, A} 1a he doc lap.

ap dung cong thitic nhan:
P(X=0)=P (A A4) =P (&) .P (&) =55 =1

12715 122

P(X =2) = P(A1.A) = P(A) .P(A) = .30 = 3,

12°15
PX=1)=1-P(X=0)-P(X=2)=23.
Vay bang PPXS cua X la:

X
p

D= DN

Sl —

0
L
12

Bai 2.3. Mot xa thit ¢6 4 vien dan, ban lan lugt ting vién vao mot muc tiéu mot cach
doc lap. Xac suat tring muc tiéu ¢ mdi lan ban 1a 0,7. Néu ¢6 1 vién tring muc tiéu hodc
hét dan thi ditng. Goi X 1a s6 vién dan da ban.

a) Lap bang phan phdi xac suat clia X.
b) Tinh P(2 < X < 4).
Gidi
a) Lap bang PPXS cua X:
Taco X = 1,4.
Goi A; 1a bién cb vién dan thi i trang muc tiéu, i = 1, 4.

Theo gia thiét, {A;, As, Az} 1a he doc lap toan phan.

Ta tinh cac xac suat:
P(X: 1) :P(Al) =0,7,;

P(X =2)=P(4.4) = P(Ay) .P(Ay) =0,3.0,7=0,2;
P (X =3)= P (A4;.A5.43) = P (A;) .P (A;) .P (43) = 0,3.0,3.0,7 = 0, 063;

P(X=4)=1-P(X=1)—P(X=2)—P(X =3)=0,027.



Vay bang PPXS cia X la:

X |1 2 3 4
p | 0,710,211 | 0,063 | 0,027

b) Dyta vao bang PPXS: P(2 < X < 4) = P(X =2) + P(X = 3) = 0, 273.

Bai 2.4. Cho X la BNN rdi rac ¢6 bang phan phoi xac suat 1a

X|-210 1 2 3
p|{01]02)01]05]|0.1

a) Tim ham phan phdi xac suat ctia X.
b) Tinh cac x4c suat P(0 < X < 3); P(-2< X <3).

Giai

(0 néu x> =2

0,1 néu -2<2<0
0,3 néu O<az<1
0,4 néu l<zx <2
0,9 néu 2<2<3

1 nétu >3

b) Dua vao bang PPXS:

PO<X<3)=P(X=0+P(X=1)+P(X=2)=0,8;
P(-2<X<3)=P(X=0+P(X=1)+P(X=2)+P(X=3)=0,09.

Bai 2.5. C6 20 chi tiét may, trong dé c6 15 chi tiét may tot. LAy ngdu nhién dong thoi 4
chi tiét may. Goi X 1a s6 chi tiét may tot trong s6 4 chi tiét may dugc lay ra.

a) Xéc dinh quy luat phan phoi xac suat cia X.
b) Tinh xac suat dé lay duge 3 chi tiét may tot.
c¢) Tinh trung binh s6 chi tiét may t6t duge 1ay ra va phuong sai cia X.
Giai
a) X tuan theo phan phéi sieu boi X ~ H(20,15,4).

b) Ta ¢6
k 4—k
P(X =k = —015'6;5
Cao

14



Do do,
C3..CY 455

P(X =3)= 1575 - """ ~,4696.
( ) C 969 ’

¢) Trung binh s6 chi tiét tot duge lay ra: E(X) = np = 4.32 = 3.

N —n 15 5 16
=4 ———~= 1
N -1 20 20 19 0,6316

Phuong sai: D(X) = npq

Bai 2.6. Mot dé thi c6 10 cau héi, mdi cau c6 4 phuong an tra 1i trong dé chi c¢6 1
phuong an diung. Sinh vién A tra 10i mot cach ngau nhién tat ca cac cau hoi. Goi X 1a s6
cau tra loi ding trong 10 cau.

a) Xéc dinh quy luat phan phoi ctia X.
b) Tinh xac suat dé sinh vien A tra 16i ding tit 2 dén 3 cau hoi.
¢) Tinh x4c suat dé sinh vien A tra 15i ding it nhat mot cau hoi.
d) Tinh trung binh s6 cau hdi duge tra 161 dung va phuong sai ciia X.
e) Tinh s6 cau hoi ma sinh vien A ¢6 kha nang tra 10i ding 16n nhat.
Giai
a) X tuan theo phan phéi nhi thic: X ~ B(10;0,25).

b) Ta ¢6
PR<X<3)=P(X=2)+P(X=3)

= C%(0,25)%(0,75)° + C3,(0,25)*(0,75)" ~ 0, 531.
c) Ta ¢
P(X>1)=1-P(X<1)=1-P(X =0)~0,943.
d)Ky vong va phuong sai

E(X)=np=10.0,25=2,5;
D (X) = npg = 10.0,25.0,75 = 1, 875.

e) S6 cau hoi ma sinh vién ¢6 khé nang tra 101 dung nhat chinh 1a Mod(X), ta ¢6
np—q< Mod(X)<np+p< 1,75 < Mod (X) < 2,75

Vay Mod(X) = 2.

Bai 2.7. mot ngusi nuoi 160 con ga mai ciing loai. Xac suat dé 1 con ga dé tring trong

ngay 1a 0,8.Gia sit moi tring ban duge 2200 dong, tien cho mdi con ga an trong ngay 1a

1000 dong, tinh s6 tién lai trung binh thu duge trong ngay.
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Giai

a) Goi X la s6 triing thu duge trong ngay, khi d6 X ~ B(160;0,8). Goi Y 1a s6 tién thu
dugc trong ngay. Ta can tinh E(Y).

Ta c6 Y = 2200.X — 1000.160 = 2200X — 160000. T day suy ra

E(Y) = 2200.E(X) — 160000 = 2200.160.0, 8 — 160000 = 121600 déng.

Bai 2.8. Tai mot bén cang, trung binh mdi ngay c6 5 tau cap bén. Tinh xac suat deé
trong mot ngay:

a) C6 3 tau cap bén.
b) C6 it nhat 4 tau cap bén.
c) Co6 ding 5 tau cap bén.
d) Co6 tur 3 dén 7 tau cap bén.
Giai

Goi X la sb tau cap bén trong mot ngay thi X ~ P(5). Do dé,

e~ 5 5k
PX=k) = (k=0,12.)
Ta co:
55 05192
a) P(X =3) = - ¢ 5%0,1404

555 75,625
¢) P(X=5)=" . = L~ 0175,

d) PB<X<T=P(X=3)+.+P(X=7)=0,742.

Bai 2.9. Tai mot siéu thi, trung binh cit 5 phit thi ¢6 10 khach dén quay tinh tién.
a) Tinh xac suat dé trong 1 phiit c6 3 khach dén quay tinh tién.
b) Tinh x4c suat dé trong 1 phit 6 tit 1 dén 3 khach dén quay tinh tién.
c) Tinh s6 khach c6 kha nang dén quay tinh tién 16n nhat trong 1 gio.
Giai

16



a) Goi X 1a s6 khach dén quay tinh tién trong 1 phut thi X ~ P()\;) v6i A\; 1a trung binh

. . N N 1.10
so khach dén quay tinh tien trong 1 phat: A\; = - = 2. Ta co:

“M(N)? e228
P(X=3)=¢ 3(‘” :€3| ~ 0, 18044

b) Ta c6
PA<X<3)=P(X=1)+P(X=2)+P(X =3) ~0.722
¢) Goi Y 1a s6 khach dén quay tinh tién trong 1 gio thi Y ~ P();) véi Ay 1a trung binh

. . R R 60.10
so khach den quay tinh tién trong 1 gio: Ay = 5 = 120.

S6 khéach ¢6 kha nang dén quay tinh tién 16n nhat trong 1 gid chinh 1a Mod(Y).
Ta c6:
N — 1< Mod(Y) < My 119 < Mod (Y) < 120
Vay Mod(Y) = 119 hodc 120.
Bai 2.10. Mot ngusi ¢6 4 xe 6t6 cho thué. Hang ngay, chi phi cho méi xe 1a 10usd (cho
du xe ¢6 duge thué hay khong). Gid cho thué mdi xe 1a 70usd. Gid st yéu cau thué xe

modi ngay 1a BNN c6 phan phdi Poisson v6i tham s6 A = 2,8 . Tinh s6 tién trung binh
ngudi nay thu duge trong mot ngay.

Giai
Goi X 1a s6 yéu cau thué xe mdi ngay.
Theo gia thiét, X ~ P(2,8) nen E(X) = 2,8.
Goi Y la s6 tien thu dugc trong mot ngay, ta co
Y =70X —104 =70X — 40
Vay s6 tieén trung binh nguoi nay thu dude trong mot ngay la
E(Y)=T70E(X)—40=170.2,8 —40 = 156

Bai 2.11. Mot cita hang trong mot khu phé nhap vé mdi ngay 34kg loai thuc pham nay
v6i gia 2500 dong/kg va ban ra vé6i gia 4000 dong/kg. Néu bi é thi cudi cung clta hang
phéi ban ha gia con 15000 dong/kg mdéi hét hang. Tinh tién 18i trung binh ctia clta hang
nay vé loai thuc pham néi tren trong mot ngay. Cho biét nhu cau hing ngay clia nguoi
dan ¢ mot khu phd vé mot loai thie pham tuoi séng 1a BNN X c¢6 bang phan phoi xéc
suat nhu sau:

X(kg)| 31 | 32 | 33 | 34
p 1015]0.25]045]0.15
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Giai
Goi Y 1a s6 tien 10i clta hang thu duge trong mot ngay.
Ta ¢6 Y = 40000X + 15000(34 — X)) — 25000.34 = 25000X — 340000.
Tu day ta suy ra
E(Y) = E(25000X — 340000) = 25000 E(X) — 340000.

Theo gia thiét bai toan ta c6
1
E(X) =3 aop = 52,6 (ko)
i—1

Vay E(Y) = 25000.32,6 — 340000 = 475000 (dong).

Bai 2.12. Theo s6 liéu thong ké 6 mot clta hang dau tuong, ngudi ta thay luong dau ban
ra la BNN X c6 bang phan phoi xac suat nhu sau:

X(kg) | 10 |13 ] 16 | 19 | 22
p |015]02(035]02]0.1

Gia stt gia dau nhap vao 1a 10000 dong/kg thi cita hang sé 1ai 5000 dong/kg; néu dén cudi
ngay khong ban duge sé 16 8000 dong/kg. Vay mdi ngay cita hang nén nhap bao nhiéu kg
dau dé thu dugc tién lai trung binh nhiéu nhat?

Giai

Goi Y 1a tién 1ai ctia hang thu duge trong mot ngay; Z 1a khéi luong dau ma ciia hang
nén nhap vao moéi ngay. Ta di tim Z sao cho E(Y') nhiéu nhat.

Ta nhan thiy rang Z nhan mot trong cac gia tri: 10,13,16,19,22.

Ta cb
Y = 5000X — 8000 (Z — X)

= 13000X — 80002
= E(Y) = 13000X — 80007

Theo gia thiét ta co
4
E(X)=> aup; =157 (kg)
i=1
Suy ra E(Y) = 13000.15,7 — 80002 = 204100 — 8000~ .
Ta lap bang:
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X(kg) | 10 13 16 19 22
E(Y) | 124100 | 108100 | 76100 | 52100 | 28100

Vay ctta hang nén nhap 10 (kg) dau tuong moi ngay.

Bai 2.13. Chicu cao ciia mot loai cay lay go 1a dai luong ngau nhién tuan theo quy luat
phan phéi chuan véi chiéu cao trung binh 1a 20m va do léch chuan la 2,5m. Cay dat tieu
chuan khai thac la cay c6 chiéu cao to6i thidu l1a 15m. Tinh t¥ 1é cay dat tiéu chuan khai
thac.

Giai
Goi X la chiéu cao clia cay. Ta c6 X ~ N(u,0?) v6i pu = 20m;o = 2,5m
Ty lé cay dat tieu chuan khai thac chinh biang P(X > 15), ta c6

15 — 20
2,5

P(X >15)=0,5— 9, ( ) =0,5—Py(—2)=0,5+0,4772 = 0,9772.

Bai 2.14. Chiéu cao clia céc sinh vien ¢ mot truong dai hoc 1a BNN ¢6 phan phéi chuan
v6i chiéu cao trung binh la 158cm va do léch chuan 1a 7,5cm. Néu chon ra 10% sinh vien
c6 chiéu cao cao nhat thi chiéu cao t6i thiéu ciia sinh vién trong nhom nay 1a bao nhieu?

Giai
Goi X la chiéu cao ciia sinh vien thi X ~ N(u,0?) v6i p = 158;0 = 7,5. Goi a la

chiéu cao t6i thiéu trong nhom sinh vién cé chiéu cao cao nhat. Ta can tim a sao cho
P(X > a) = 10% = 0, 1.

Ta co:
a — 158 a — 158
P(X >a)=0,1 - & =0,1<d =0,4
( _CL) O, <:>O,5 0( 7,5 ) 0, <~ ()( 775 ) 0,
Ta suy ra:
a;1558—1,29<:>a—167,675.

Bai 2.15. Diém thi Toeic clia sinh vién nam cudi ¢ mot truong dai hoc 14 BNN X c¢6
phan phéi chuan véi gia tri trung binh 1a 560 diém va do léch chuan la 78 diém. Tinh:

a) Ty lé sinh vién c6 diém tit 600 dén 700 diém.
b) Ty l¢ sinh vién c6 diém thi trén 500 diém.

c¢) Gia st nha truong mudn xac dinh diém Toeic t6i thicu dé sinh vien c6 thé ra truong
véi ty 1e 80%, tinh diém Toeic t6i thiéu nay.

Giai
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Goi X la diém thi Toeic ctia sinh vien. Ta c6 X ~ N(u,0?) véi p = 560;0 = 78.

a) Ty 1é sinh vién c6 diém tit 600 dén 700 diém la:

700 — 600 —
P (600 < X < 700) = @0( “)—cpo( - “)

g

700 — 560 600 — 560
() (PR

= By (1,79) — Dg (1,28)

= 0,4633 —0,3997 = 0, 0636.

b) Ty 1é sinh vién c6 diém thi trén 500 diém la:

o

I (5007—8560)

= 0,5— ®y(—0,77)

P(X >500) = 0,5— (500_’”‘)

= 0,5+0,2794 = 0, 7794.

¢) Goi a 1a mic diém t6i thiéu ma sinh vién can dat duge. Ta can tim a sao cho P(X >
a) =0,8, ta co

P(X>a)=0,8 & 0,5- (“_“) ~0,8

o

a — 560
& 0,6—9 =0,8
) 0( 78 ) )

560 — a
) =
0( 78 > 073

= 0,85 < a=493,7

Ta suy ra:
260 — a

78
Bai 2.16. Cho BNN X lién tuc ¢6 ham mat do xéac suat xac dinh béi:

_Je(l=2%) néu zel-1,1]
fle) = { 0 néu z ¢ [—1,1]

a) Xéc dinh héng s6 c.
b) Tinh xac suat P(—0,5 < X <0,8)
Giai
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+oo
a) Theo gia thiét, f(z) 1a ham mat do xac suat nén ta ¢6 [ f(z)dz = 1.

—00

Mac khac ta co

Tf(:c)dxjc(1x2)dx2/c(1x2)dx {20<x_%3)};_%

-1 0
Ta o6

a CoO A¢ R 3
p— C = —
3 4

b) Ta co:
0,8 0,8

3
P(-0,5< X <0,8) = / f(z)dx = 1 (1 —2?) dz = 0,81575.

—0,5 —0,5

Bai 2.17. Gia st tudi tho ctia mot thiét bi dien ti 1a BNN lien tuc X ¢6 ham mat do
xac suat 1a )
o=

a) Xéc dinh héng sb c.

b) Tinh xac suat P(X < 10).

¢) Néu P(X < 10) = ; thi gid tri ctia ¢ 1a bao nhieu?

Gidi

a) Ta nhan thay f(z) > 0,Vz

Maic khac ta co
“+oo

+0o0
/ f(z)dz = / ce”“dr = lim [—e_cﬂg =1

a—r0o0
0
Vay ham s6 da cho 13 ham mat do xac suat véi moi gia tri clia c.

b)

10

10
P(X <10) = / f(x)de = /ce_c’”dx = [—e_cﬂéo =1—e 10

0

c¢) Ta co:



Bai 2.18. BNN X c6 ham phan phdi xac suat

0 ntu <0
F(z)=¢ ma®—-322+22 néu 0<ax<1
1 néu rz>1
a) Tim ham mat do xac suat.
b) Tim hé s6 m.
Giai

a) Ham mat do xac suat cia X 1a

f(x):{3mx2—()6x+2 1;1; z € [0,1]
i x¢10,1]

b) Xéc dinh m, ta c¢6

—+o00 1
/f(x)dx:14:)/(3m:n2—6$+2)dx:1(:>m:2
—00 0

Bai 2.19. Gid st X 14 mot BNN lién tuc ¢6 ham mat do

f(x):{ K(l—z) néu z€[0,1]

0 néu z ¢ [0,1]
Tim hang s6 K, k¥ vong, median va phuong sai clia X.
Giai
Dé thay bang tinh toan truyc tiép

+foof(ﬂc’)d%Z1<:>f1f<'(1—a:)d:c:1<:>K:2;

0

E(X) :+fooxf(x)dx:2jx(l—x)dx: 3;

Bai 2.20. Xac dinh hing s6 a dé ham

Asin2x néu z € (0,
f ) - { o ol
0 néu z ¢ (0,

[STERSTE
SN—

La ham mat do cua X.
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a) Xéc dinh he s6 A?
b) Tinh ki vong va phuong sai ctia X7
¢) Tmh P(0 < X < 7).
Giai
a) T tinh chat chuan hoé ctia ham mat do, ta c6

w/2
/Asiandx: leA=1

0
b) Tinh ki vong va phuong sai

/2
E (X f xsin 2xdx = i

7r/2
D(X)= [ x281n2xdx—(}1)2:%2—3.
0

w/4

P(O<X< /f /sma:d:l:—l—\/?§
Bai 2.21. BNN X c6 ham mat do xac suat
kx? (4—=x) khi z€][0,4
@) = ey
0 khi z ¢ [0, 4]
a) Xac dinh k7
b) Tinh P(X < 2)
Giai
a) Xac dinh k, ta c6

4

+00
/f(:E)dm:1@//{:m2(4—x)dw:1@k:634,

0



Bai 2.22. Thoi gian hoc ranh nghé sita tivi ctia mot ngudi 1a BNN X (ndm) ¢6 ham mat

do xéc suat 1a

9 , 1
f ) = 0% s khi z € (0,2)
0 khi x ¢ (0,2)

a) Tinh x4c suat dé mot ngudi hoc ranh nghé sta tivi truéc mot nam rudi.
b) Tinh E(13X +5) va B(X?)
¢) Tim phuong sai cia X.

Giai

a) Xac suat dé mot ngudi hoc ranh nghé stta tivi trude 1 nam rudi:

1,5 1,5
9 1
P(0< X <1,5) :/f(x)dx: / (Exz—i—g) dx =~ 0,553125
0 0
b) Ta ¢c6 E(13X +5) = 13E(X) + 5.
Ma
+oo 2 9 1
E X = = — 2 - :1 .
(X) /:cf(x)d:c /a:<40x +5)d:c .3
—00 0
Suy ra E(13X +5) = 21,9.
+ Ta co
+o00 2 9 1
E(X?) = / 22 f (v)dx = /x2 (4—Oa;2 + 5) dr ~1,9733.
—00 0
c¢) Phuong sai cia BNN X
+o00 2 1
D(X) = / 22 () dz — [E (X)) = /gf (%:ﬁ + 5) de — (1,3)? ~ 0, 2833,
% 0

Bai 2.23. Tudi tho ctia mot loai san pham 1a BNN ¢6 phan phéi chuan véi trung binh 1a
11 nam va do léch chuan 1a 2 nam.

a) Néu quy dinh thoi gian bdo hanh 13 10 nam thi ty 1& san pham phai bao hanh Ia
bao nhiéu?

b) Néu muén ty lé san pham phai bao hanh 13 10% thi phai quy dinh thai gian bao
hanh 1a bao nhiéu?
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Giai
Goi X (nam) la tudi tho clia loai sdn pham nay. Ta c6 X ~ N(11,4).

a) Ti l¢ san pham phai bdo hanh

10 — 11 0—11
P(0§X§10):®0( )—@0(7):0,3085.

2

b) Goi a la thoi gian bao hanh. Ta can tim a sao cho P(0 < X < a) = 10%. Ta c¢6

—11 —11
—11
o c1>0<a2 )+0,5:o,1

11
o c1>0<“ ):—0,4

2

11 —
o <1>0< > C‘)20,4=<1>0(1,29)

11 —a
2

& oa=28,42

=

=1,29

Bai 2.24. Mot loai chi tiét may duge goi l1a dat tieu chuan néu duong kinh ctia no sai
lech khong qua 0,33mm vé gia tri tuyét doi so v6i dusng kinh thiét ké. Cho biét duong
kinh ctia loai chi tiét may nay la BNN phan phdi theo quy luat chuan, véi do lech tieu
chuan 1a 0,3mm.

a) Tim xac suat dé san xuat duge mot chi tiét may dat tiéu chuan.
b) Tim trung binh s6 chi tiét may dat tieu chuan khi san xuat 100 chi tiét.
Giai
Goi X la duong kinh ctia chi tiét may. Theo gid thiét ta c6 X ~ N(u,0?) v6i o = 0, 3.

a) Xac suat dé san xuat dugc 1 chi tiét may dat tieu chuan la

P(|X —p| <0,33) =29, (%) — 20, (1,1) = 0, 7286.

b) Goi Y 1a s6 chi tiét dat tieu chuan khi san xuat 100 chi tiét. Khi d6 Y ~ B(n,p) véi
n = 100 va p = 0,7286. Trung binh s6 chi tiét dat titu chuan khi san xuat 100 chi tiét 1a

E(X) = np = 100.0, 7286 = 72, 86.

Bai 2.25. Duong kinh ctia mot loai chi tiét méay c6 quy luat phan phéi chuan véi dusng
kinh trung binh 1 200mm, phuong sai 1a 25 mm?. Chon ngau nhién mot chi tiét may
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a) Tinh x4c suat dé chon dugc chi tiét c6 duong kinh > 205, 25mm.

b) Tinh xac suat dé chon dugc chi tiét c6 duong kinh tit 205mm dén 210mm.
Giai

Goi X 1a bién ngau nhién chi chiéu dai duong kinh ctia mot loai chi tiét may. Khi do6 ta
c6 X ~ N(200;52).

a) Xac suat dé chon dugc chi tiét c6 duong kinh > 205, 25mm

1 205.25 — 200 1 1

b) Xéc suat dé chon dugc chi tiét c6 dusng kinh tit 205mm dén 210mm

210 — 200 205 — 200
P (205 < X < 210) = @, (—> _, <—

= ®p (2)—Dp (1) = 0.1359
. 20 — 00220 1)

Bai 2.26. Trong luong ctia mot loai san pham do mot méy tu dong san suat 1la DLNN
tuan theo luat phan phdéi chuan véi u = 25kg, 0? = 0, 16kg>.

a) Hoi ty 1é san pham c6 trong lugng > 24, 5kg 1a bao nhieu?

b) Chon ngiu nhién 120 san pham do may nay san xuat. Tinh x4c suat dé chon dudc
it nhat 100 san pham c6 trong lugng > 24, 5kg.

a) Goi X la bién ngau nhién chi trong lugng ctia sén pham. Khi dé X ~ N(25;0.42).

1 24.5 — 25 1
P(X>245)==-—Pg| ————— | == — Py (—1.25) = 0.8944
(X 2245) = 5 0(0.4)2 0(—1.25) = 0.89
b) Goi Y la bién ngdu nhién chi s6 san pham c6 trong lugng > 24, 5kg. Theo gia thiét
ta co
n =120

= Y ~ B(120;0.8944)
p = 0.8944

Theo dieu kién xap xi thi

Y ~ B (120;0.8944)
n =120 > 30

np = 107.328
n(l—p)=12.672

=Y ~ N (107.328;3.367%)
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Vay

120 — 107.328 100 — 107.328
P(100 <Y <120) = &, <—> — B, <—)

3.367 3.367

= 0.49992 + 0.4854 = 0.98532

Bai 2.27. Tudi tho ctia mot loai san pham la bién ngdu nhién c6 phan phdi chuan véi
trung binh 1a 4 nam va do léch chuan 1& 0.5 nam.

a) Tinh ty 1é san pham bi héng truée 3.5 nam.
b) Tinh xac suat trong 3 san pham c6 it nhat 1 sdn pham sau 5 nam van chua bi hong.
Gidi

a) Goi X 1a bnn chi tudi tho ctia sdn pham. Theo gia thiét thi X ~ N(4;0.5%). Khi d6
ty 1& san pham bi héng truée 3.5 nam la

35—4 1 1
P(X <35) =0 —=®;(-1)+==0.1
(X < 3.5) 0( 0 >+2 o )+2 0.1587

b) Ty lé san pham sau 5 nam van chua bi héng

1 5—4 1

Goi Y la bién ngau nhién chi s6 san pham sau 5 nam van chua bi héng trong 3 san
pham lay ra. Theo gia thiét ta c6 Y ~ B(3;0.0228). Khi d6 x4c suat trong 3 san
pham c6 it nhat 1 san pham sau 5 nam van chua bi héng 1a

PY>1)=1-P( =0)=1—(1-0.0228)> = 0.0669

Bai 2.28. Chiéu dai X va chiéu rong Y ciia mot chi tiét dugc gia cong mot cach doc lap
va la céc bién ngau nhién c6 phan phdi chuan véi ox = 0,4cm va oy = 0,2cm. Chi tiét
dugce coi la dat tieu chuan néu cac kich thuée ciia né sai léch so véi kich thuée trung binh

khong qua 0,1cm.
a) Tinh ty lé chi tiét dat tiéu chuan.
b) Tinh x4c suat dé khi gia cong 3 chi tiét thi co it nhat 1 chi tiét dat tieu chuan.
Giai
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) ) £
a) Ap dung cong thic tinh xac suat P (| X — p| < e) = 29, <—>, ta co:
o
+ Chi tiét dat tiéu chuan vé chicéu dai

0.1
P (X — px| < 0.1) = 20, (0—4) = 2, (0.25) = 2.0.0987 = 0.1974

+ Chi tiét dat tieu chuan vé chiéu rong

0.1
P (X — py| < 0.1) = 20, <0—2> = 2P, (0.5) = 2.0.1915 = 0.383

Ty 1é chi tiét dat tieu chuan: P (|X — pux| < 0.1) P (|X — py| < 0.1) = 0.0756.

b) Goi Y la bién ngau nhién chi s6 chi tiét may dat tiéu chuan, theo gia thiét ta co
Y ~ B(3;0.0756). Khi d6 xac suat dé gia cong 3 chi tiét thi c6 it nhat 1 chi tiét dat
tieu chuan 1a

PY>1)=1-P(Y =0)=1-(1-0.0756)* = 0.21
Bai 2.29. C6 hai hop san pham: hop tht nhat c6 7 chinh pham va 3 phén pham; hop

thit hai ¢6 6 chinh pham va 4 phé pham. Ngudi ta lay ra 3 sdn pham: hop thi nhat 1 san
pham va hop thtt hai 2 san pham.

a) Tinh x4c suat dé sé6 phé pham trong hai hop bang nhau.
b) Tinh s6 chinh pham trung binh dugc lay ra.
Giai

a) Goi X la s6 chinh pham dugc ra tit hop thit nhat, Y 14 s6 chinh pham duge lay ra
tit hop thi hai. Khi dé ta c6

+ Bang phan phoi xac suat cia X

0] 1
p| 3L
10 1 10
+ Bang phan phoi xac suat ciia Y
X110 |12
2
p| 2812
15115115

Xéc suat dé sé6 phé pham trong hai hop bing nhau
3 2 7 8 31
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b) Goi Z la s6 chinh pham trung binh dugc lay ra, khi d6 Z = X + Y. Vay s6 chinh
pham trung binh dugc lay ra la

E(Z):E(X+Y):E(X)+E(Y):% 221.9

Bai 2.30. Mot nguoi tham gia dau thau 6 dir an nhé véi xac suat thing thau méi dy an
1a 0,4. Néu thang thau méi dy an ngudi dé thu duge 200 USD. Chi phi dé chuan bi ca 6
dy an la 300USD.

a) S6 dy an trung binh ma ngudi dé sé thang la bao nhieu?
b) Lgi nhuan k¥ vong 1a bao nhiéu?
¢) Tim xac suat dé ngusi do c6 1ai khi dy thau.

Giai

a) Goi X la bién ngau nhien chi s6 du an thang thau, theo gia thiét thi X ~ B(6;0.4).
Khi d6 s6 dit 4n trung binh sé thiang 1

E(X)=6.0,4=2,4

b) Goi Y la bién ngau nhién chi 1¢i nhuan thu duge, khi d6 Y = 200X — 300. Nhu vay
lgi nhuan ky vong la

E(Y) = E(200X — 300) = 200E(X) — 300 = 200.2, 4 — 300 = 180
¢) Xac suat dé ngudi do co 1ai khi dy thau
P(Y >0) = P (200X —300>0)=P(X >1,5)
= 1-P(X=0-P(X=1)
= 1—-(1-0,4)°—C0,4'(1—0,4)

= 0,76672
Bai 2.31. C6 3 kien hang: kién tht nhat chita 10 san pham tét va 4 phé pham, kién thi
hai chita 9 san pham t6t va 5 phé pham, kién thit ba chita 7 san pham t6t va 7 phé pham.

Céc san pham gidéng hét nhau vé kich thuée va trong lugng. Chon ngau nhién mot kien
hang, 16i tit d6 lay ra 3 san pham. Goi X 14 s6 phé pham trong 3 sdn pham lay ra.

a) Lap ham phan phdi xac suat ctia X.

b) Tim Mod(X), Med(X), E(2X +2014) va D(3X + 2015).
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a) Goi B; 1a bién ¢6 chon dugc i phé pham trong 3 san pham lay ra (i = 0,3) va A; la
bién c6 chon duge kien hang thtt j (i = 1,3). Ta c¢6 {A;, As, A3} 1a mot he day du cac
bién cb.

Ap dung cong thic xéac suat day da, ta co:

POX=0) = P(By) = X P(A)P(Bo/A)
= P (A1) P(Bo/A1) + P (As) P (Bo/As) + P (A3) P (Bo/As)

1C3  1C3 103 239
3C3, ' 3C3, ' 3C3, 1092

3

P(X=1) = (31)22 (A)P (B1/A;)
= P (A1) P(B1/A1) + P(Ag) P (Bi1/As) + P (A3) P (B1/As3)

1CiCy, | 1Cics  1Cckc? 507
308, 30, 3C5, 1092

P(X=2) = P(B)=Y P(4)P(B:/Ay)
— P(A)P(BsJA) + P (As) P (Bs)As) + P (As) P (By/As)

1030, [ 1C3Cy | 1C3C) 297
308, 305, 305 1092

PX=3) = P(B) = X P(A)P(By/A)
= P (A1) P(Bs/A1) + P(Ag) P(Bs/As) + P (A3) P (B3/As)

1Cc3 1032 108 49
3C3, 303, 303, 1092
Ta c¢6 thé tinh theo cach khac 1a

Bang phan phoi xac suat ciia bién ngau nhién X 1a

X 0 1 2 3
239 | 507 | 297 49

1092 | 1092 | 1092 | 1092
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Ham phan phdi xac suat ctia bién ngau nhien X 1a
(0 khi 2<0
239
1092
746
F(x) = - i <

(2) 1092 khi 1<x<2
1043

1092
1 khi >3

khi 0<zx <1

khi 2<2<3

b) Ta c¢6 cac dac trung

Mod (X) =1
Med (X) =1
14114
E(2X +2014) = 2E(X)+2014:2.%+2014:T
414 3726
(3X +2015) 9D (X) 9637 637

Bai 2.32. Mot truong hoc gom 10000 sinh vién, trong d6 c6 1000 sinh vién hoc kém.
Chon ngau nhién 100 sinh vién dé kiém tra. Diing cong thiic xap xi hay cho biét xac sut
dé chon duoc tit 10 dén 60 sinh vién hoc kém 14 bao nhieu?

Giai
Goi X la bién ngau nhien chi s6 sinh vien hoc kém, khi d6 X ~ H(10000; 1000; 100).

Ta co
X ~ H (10000; 1000; 100)
= X ~ B (100;0,1)
n =100 < 0,05N = 500

)

X ~ B (100;0,1)

n = 100 > 30
= X ~ N (10;3?)
np=10>5

n(l—p)=90>5 )

Vay xac suat dé chon duge tit 10 dén 60 sinh vien hoc kém la

60 — 10 10 — 10 50
P(10§X§60):(I>0< >—<I>o< 3 >=<I>o(—)—<1>o(0)=0,5

3
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Bai 2.33. C6 hai chuong nuoi ga cung kich thuée dat canh nhau; chuong thi I ¢6 5 con
mai va 11 con tréng; chuong thit II ¢6 4 con mai va 6 con tréng. Dé can doi s6 luong ga
trong moi chuong, ngudi ta chon ngau nhién 3 con ga tit chuong I cho vao chuong II. Sau
dé chon ngau nhién 3 con ga tit chuong II dé lam thit. Goi X 1a bién ngau nhién chi s6
ga trong ducgc lay ra tit chuong II.

a) Lap ham phan phdi xac suat ctia X.
b) Tim Mod(X), Med(X), E(2X 4 2014) va D(3X + 2015).
Giai
a) Goi B; 1a bién ¢d chon duge i con ga trong trong 3 con lay ra ti chuong IT (i = 0, 3)

va A; 1a bién c¢6 chon dugde j con ga trong tut [ sang I (i = 0,3). Ta c6 {Ag, A1, Ag, A3}
14 mot he day du cac bién co.

Ap dung cong thic xac sudt day da, ta co:

3

P(X =0)=P(By) = P(A;) P (Bo/4;)

7=0

= P (Ag) P (Bo/Ao) + P (A1) P (Bo/ A1) + P (A2) P (Bo/Az) + P (As) P (Bo/As)

_ GG GhGE G ChG €5 O O
OGOy Oy O Cf o RO
296

~ 16016

3

P(X=1)=P(B )ZZ (4;) P (B1/4;)

=0
= P(A) P (Bl/A0)+P( 1) P (Bi/A) + P (As) P(B1/As) + P (As) P (By/As)
_ GGG LG GrCs  ChGs GyC5 O GoC
SO O O G Oy Ol G O
4372

16016
P(X =2)=P(By) = 3. P(A;) P(Bs/Ay)

= P (Ay) P (B2/Ao) + P (A1) P (B2/ A1) + P (Ag) P (Ba/Az) + P (Az) P (B2/ As)

_ GGG | CLCECiCs | GG GECs  CF G50y
i Oy Cf Oy Cfy Cfy O Ol

T
16016
3331
P(X=3)=1-P(X=0)—-P(X=1)-P(X=2)= ——,
(X =3) (X=0-PX=1)-PX=2=

Bang phan phéi xac suat ctia bién ngdu nhién X 1a
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X 0 1 2 3

596 4372
16016 | 16016

v
16016

3331
16016

Ham phan phdi xac suat ctia bién ngau nhien X 1a

b) Ta ¢6 cac ddc trung

(

0 khi =z <0

0% khi
16016

Fr)={ 2908
16016
12685

—— khi
16016

1 khi

0<zx<1

l<ax <2

2<x <3

>3

Mod (X) = 2
Med (X) = 2
387
E(2X +2014) = 2E(X)+2014 = 2.50 + 2014 ~ 2017, 72

D (3X +2015) =

208
9D (X) ~ 9.0,61 = 5,49

Bai 2.34. Trong lugng clia nhiing dia tré so sinh 1a bién ngau nhién X c6 phan phoi
chuan véi trong lugng trung binh 1a 3kg, do léch chuan 0,2kg. Ngusi ta mudn co ché do
cham séc dic biet cho 10% tong sb tré nhe can nhat. Tinh trong luong t6i da nhiing dia
tré duge cham séc dic biet. Gia sit tré em sinh ra c6 trong lugng t6i thiéu la 1,5kg.

Theo gia thiét ta c6 X ~ N(3;0,2%). Goi m la trong lugng t6i da nhiing dita tré dugc
cham s6c dic bigt. Ta can tim m sao cho

P(l,5<X <m)=0,1

m—3 1,5—3
(:’%(0—2)_@0( 0.2 >=°v1

~3
¢M%(%ﬁf)—®ﬂ—1®:0J

-3
< D (TTI(I)—Q) =—-0,4

m—3
s — — ~—1.28
0,2 ’

e m~ 2,744 (kg)
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Bai 2.35. Mot hop ¢6 20 qua béng ban, trong do ¢6 12 qua méi va 8 qua da qua sit dung

, lan dau nguoi ta lay ngau nhien 4 qua béng trong 20 qua dé thi dau sau dé tra lai vao

hop. Lan thit hai lay ngiu nhién 3 qua bong. Goi X 13 bién ngau nhién chi s6 béng mdéi

trong 3 qua béng lay ra.

a) Lap ham phan phdi xac suat ctia X.

b) Tim Mod(X), Med(X), E(2X + 2014) va D(3X + 2015).

a) Goi B; 1a bién ¢6 chon duge i qua béng méi trong 3 qua lay ra lan thit hai (i = 0, 3)

va A; 1a bién ¢6 chon duge j qua bong mdi trong 4 qué 1ay ra lan dau (i =
{Ao, Al, AQ, Ag, A4} la mot hé déy du cac blén Cé.

Ap dung cong thic xéac suat day di, ta co:

P(X

0) = P(Bo):z: P (4,) P(By/A,)

,4). Ta c6

= P(A) P(Bo/Ao) + P (A1) P(Bo/ A1) + P (Az) P (Bo/Aa)

+P (A3) P (Bo/As) + P (A4) P (Bo/ As)

Cs CF | CLCECS | CHCOFCy, | CHO5C | Ch (Y

— 0,1234
P(B) =3 P(4) P (Bi/A)
P (Ao) P (B1/Ag) + P (A1) P(B1/ A1) + P (A) P (By1/Ay)

+P (A3) P(By/A3) + P (Ay) P(B1/Ay)

Cy CL,08  CLCCLCY | CHLCECLCT, | CHC C3CY
a7 3 + 4 3 + 4 3 + 4 3
Cy Oy Cy Oy Cyp Oy Cy Oy
0,408
4
P(B) =3 PA) P(Ba/4)
]:
P (Ag) P (By/Ag) + P (A1) P(By/ A1) + P (Az) P (Ba/As)
+P (A3) P (By/As) + P (A4) P (By/Ay)

Cs ChCs | CLCEChCy | ChCE CiCly | ChHCs C5CH

Ch C Cih Ch Clh  C3 Clh  C3
0,3738

34
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Cly C5Cy
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C(20 CZO
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P(X=3)=1-P(X=0)—P(X=1)—P(X =2) =0,0948.

Bang phan phoi xac suat ctia bién ngau nhien X 1a

X 0 1 2 3
P | 0,1234 | 0,408 | 0,3738 | 0,0948

Ham phan phdi xac suat ctia bién ngau nhien X 1a

(0 khi <0
0,1234 khi 0 <z <1
F(z)=1{ 0,5314 khi 1<z <2

0,9052 khi 2<2x<3

1 khi x> 3
b) Ta ¢6 cac dac trung

Mod (X) =1

Med (X) =1

E(2X +2014) = 2E(X)+ 2014 = 2.1,44 + 2014 ~ 2016, 88

D (3X +2015) = 9D (X) ~ 9.0,6828 = 6, 1452
Bai 2.36. Mot cong ty ban 3 loai hang A, B, C véi gia ban mot don vi tuong tng 1a 21,2;
21,35; 21,5 (USD). Goi X7; X»; X3 tuong ting 14 s6 don vi ban clia cic loai hang A, B, C
trong mot tuan. Ta c6

Xi ~ N (1000;100%) ; X5 ~ N (500; 80%) ; X3 ~ N (300;50°)
Tinh x4c suat dé trong mot tuan cong ty c6 doanh thu vuot 45000 (USD).

Giai
Goi Y 1a bién ngau nhién chi doanh thu ctia cong ty. Khi do
Y = 21,2X, +21,35X, + 21,5X;
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Ta cb
E(Y) = FE(21,2X; +21,35X5 + 21,5X3)

= 21,2E(X1) +21,35E (X5) + 21,5E (X3)
= 21,2.1000 + 21,35.500 + 21, 5.300
— 38225
D(Y) = D(21,2X; + 21,35X5 + 21,5X3)
= 21,22D (X;) + 21,352D (X3) + 21,52D (X;)
= 21,22.100% + 21, 352.80% + 21, 52.50°

= 8567289
Suy ra Y ~ N(38325;8567289).

Vay xac suat dé trong mot tuan cong ty c6 doanh thu vugt 45000 (USD) la

P (Y > 45000) = % — @, (45008()5g72239’25> ~ L gy 2,28) = 0,0113

2
Bai 2.37. C6 3 hop: méi hop dung 20 vién bi, trong d6 hop thit nhat c6 7 vién bi trang,
hop thi hai c¢6 5 vién bi trang, hop thit ba c6 3 vién bi trang. Chon ngau nhién mot hop,
roi tit hop d6 lay ngau nhién dong thoi 3 vien bi. Goi X 1a s6 vien bi trang trong 3 vien
bi lay ra.

a) Lap ham phan phdi x4c suat ctia X.
b) Tim Mod(X), Med(X), E(2X + 2014) va D(3X + 2015).
Giai

a) Goi B; la bién ¢6 chon dugc i bi trang trong 3 bi lay ra (i = 0, 3) va A4; la bién ¢6 chon
duge hop thtt j (i = 1,3). Ta c¢6 {A;, Ay, A3} 1a mot he day di cac bién cb.

Ap dung cong thic xac sudt day da, ta co:

P(X=0) = P(B)) =3 P(A)P(B/A)
— P(A) P(Bo/A) + P (As) P(Bo/As) + P (As) P (Bo/As)

1C3  1C% 107, 1421
3C3, 303 303 3420
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P(X=3)=1-P(X=0)-P(X=1)—P(X =2)

P(B) = 32 P(A)P (Bi/A)

P (A1) P (B1/A1) + P (Ag) P(B1/Az) + P (A3) P (B1/A3)

1CiCY,  1CIC%  1CiCE 1479
3C3 3 C3 3 C3 @ 3420

P(By) = 32 P(A)P (Baf )
P (A1) P(By/A1) + P (Az) P(Ba/Az) + P (Az) P (B2/ As)

1C2CY,  1C2CL;  1C3CE, 474
3C3 3 C3 3 C3 @ 3420

46
T 3420°

Bang phan phoi xac suat ctia bién ngau nhien X 1a

X 0 1 2 3
P 1421 | 1479 | 474 46

3420 | 3420 | 3420 | 3420

Ham phan phdi xac suat ctia bién ngau nhien X 1a

b) Ta c¢6 cac dac trung

(0 khi z <0
1421
3420
F(z) = %% khi 1<z<?2
3374

3420
1 khi >3

khi 0<z<1

khi 2<2<3

Mod (X) =1

Med (X) =1

3
E(2X +2014) = 2E(X)+2014 =27 +201d = ——

D(3X 4+2015) = 9D (X) =09

4031

829 7461
71520 1520

Bai 2.38. Mot doanh nghiép can mua mot loai truc méy c6 duong kinh tir 1,18cm dén

1,22cm. ¢6 hai nha may ban loai truc may nay va dusng kinh ctia cac loai truc may duge

san xuat ra la bién ngdu nhién c6 phan phdi chuan véi cac sé dac trung cho trong bang:
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Duong kinh trung binh (cm) | Do léch chuéan Gi4 béan

Nha may 1 1,2 0,01 3 trieu/1 hop,/ 100 chiée

Nha may 2 1,2 0,015 2,7 trieu/1 hop/ 100 chiéc

Vay doanh nghiép nén mua truc may ctia nha may nao?
Gial

Goi X1; X, lan luot 1a duong kinh truc do nha may thid nhat va thit hai san xuat. Ty lé
truc may ctia nha may san xuat ra théa man yéu cau doanh nghiép la

1,22 — 1,2 1,18 — 1,2
Y ’)—(Po(’ Y

P(1.18 < X;<1.22) =&
(11§ < X, < 1,22) °< 0,01 0,01

> = 28, (2) = 0,9544

P(1,18 < X, <1,22) = (%) — Py (%) =20 (1,33) =0,8164
Xét nha may thi nhat,ta c6
+ S6 truc may st dung duge 100.0,9544 = 95, 44
3000000

+ S6 tieén chi cho 1 truc may sit dung dugce 1a ~ 31433 (dong)

95, 44
Xét nha may thit haita ¢6

+ S6 truc may st dung duge 100.0, 8164 = 81, 64

2700000

+ S6 tien chi cho 1 truc may st dung dudc 1 161

~ 33072 (dong)

Do 31433 < 33072 suy ra doanh nghiép nén mua san pham ctia nha may thit nhat.
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Chuong 3

Vector ngau nhién

Bai 3.1. Cho véc to ngau nhien X = (X1, X5) ¢6 ham mat do dong thoi fx duge cho
bdi
%a IS {17273}7 Zo € {172}
0,  noi khéc

fx(z1,22) = {

Tinh P(X; = 3), P(Xy = 2) va ham mat do bién f, fo tuong tng cta X, Xo.
Giai.
P(X;=3)=fx(3,1)+ fx(3,2) =

| W

P, =2) = fx(2 1)+ fx(22) + fx(3,2) = 2.

Ham mat do bién f; cia X; xac dinh bdi:

2
T+ X9 21‘1 +3
= , T1 € {1,2,3},
’ noi khac
Tuong tu
3
T1 + X9 3%’2 +6
= , L2 S {1727 }7
fols) = ; 21 21
0, noi khac

Bai 3.2. Cho véc to ngiu nhien X = (X, X5) c6 ham phan phdi dong thoi Fx duge cho
béi
1 —e™@ —e™® f e~ (@+22)  y6i (11, 19) € R
Fx(x1,29) = ’ +
x(1,72) { 0, noi khac
(a) Tim ham phan phéi bien cia X;.
(b) Tim ham mat do dong thoi ctia X1, Xo.

(¢) Tim ham mat do bién cia X;.
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Giai.
(a) Ham phan phéi bien Fy ciia X duge xac dinh v6i moi x € R béi:

F1(5U1) = mlifiloo Fx(fl, 5B2) =

1—e™ véiz; >0
0, noi khac

(b) Ham mat do dong thoi ctia X, X5 duge xac dinh bdi:

82}7 *($1+12) 6 c RQ’
fX(.fEl,.’ﬂQ) = M — € Vv 1 (1'1/, ﬂfg) 1
0102 0, noi khac

(c) Ham mat do bien f; cia X; duge xac dinh véi moi = € R bdi:

+o00
+o0 —(@14a2) Jp, — o~ 71 43
e Ty =€ véix; >0
fi(z1) = fx (@1, z9)dws = /0 ’

- 0, vii z < 0.

Bai 3.3. Cho véc to ngau nhien rdi rac X = (X;, X») ¢6 phan phdi x4c suat duge cho

trong bang sau:

Xo
1] 2] 3
0]0,150,13 0,16
0,07 | 0,09 | 0,12
51]0,05]0,10|0,13

Xy

a) Tim luat phan phéi bién clia bién ngau nhien X; va X,?
b) Tinh cac xac suat P(X; = 0; Xy < 3), P(X; < 4; X, < 3)?
Giai. a) Ta tinh cdc xdc suat sau:

fi0) = P(Xy =0) = Y P(Xy=0;X; =)

= 0,15+0,13+0,16 = 0,44.

Tuong tu cing dé dang tinh duoc

£1(3)=P(X; =3)=0,07+0,09+0,12 = 0,28

va
fi(5) = P(X;=5)=0,05+0,1040,13 = 0, 28.

Luat phan phéi bién ctia bién ngau nhién X, dudc cho trong bang sau:
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Xlle‘ 0 3 5
filw) 044 028 028

Dé tim phan phdi xéc suat bién clia X, ta tinh céc xac suat sau:
fo(1) = P(Xy = 1) = 0,15+ 0,07 + 0,05 = 0,27
f2(2) = P(Xy = 2) = 0,13+ 0,09 + 0,10 = 0, 32
f2(3) =P(Xy=3)=0,16+0,12+0,13 = 0,41.
Luat phan phéi bién ctia X, duge cho trong bang:

X2:132‘ 1 2 3
falws) 027 032 041

b) Tinh cac xac suat P(X; = 0; X5 < 3)

P(X;=0;X,<3) = Y P(X1=0;X; =15)
r2<3
= 0,1540,13 =0, 28.

Tinh x4c suat P(X; < 4; X, < 3)

P(X; <4 X3<3) = > Y P(Xy=m; Xy = 1)

r1<4 x2<3
= P(X;=0:Xy=1) 4 P(X; =0, X, =2) + P(X; = 0; X5 = 3)
FP(X, =3 Xy =1)+ P(X; =3; X5 = 2) + P(X; = 3; X, = 3)
= 0,154 0,13+ 0,16 + 0,07 + 0,09 + 0,12 = 0, 72.

Bai 3.4. Cho bang phan phéi xac suat clia véc to ngau nhien X = (X, X5) sau

Xy
1] 2] 3
1]0,15]0,20 0,15
310,10]0,15 [ 0,25

Xy

a) Xéc dinh phan phoi xac suat dong thoi ciia hai bién ngdu nhien X; va X,.
b) Kiém tra tinh doc lap ciia X; va Xo.
c) Tinh xac suat P(X; = 1|X, = 3).

Giai. a) Ham phan phdi dong thoi ciia vée to X duge cho béi

Fx(l'l,l’g) = P(X1 < $1,X2 < 1'2) = Z Z P(Xl = Ul,XQ = Ug).

w1 <T1 U2<T2

Két qua tinh dudc cho trong bang sau:
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Xo
To<1|1<z9<22<29<3]|29>3
r <1 0 0 0 0
1<z <3| 0 0,15 0,35 0,5
X x> 3 0 0,25 0,50 1

b) Tu bang phan phoi xac suat cia X ta c6 P(X; = 1, Xy = 2) = 0,20. Mat khac ta
ciing tinh dugc
P(X,=1)=0,15+0,20+0,15=0,5

P(Xy =2) = 0,20 + 0,15 = 0, 35.
Tu do ta co
P(Xl:1)P(X2:2):O,5X0,357£P(X1:1,X2:2)

Vay hai bién ngau nhién X; va X, phu thuoc.
c¢) Tinh x4c suat P(X; = 1|X, = 3)

P(X;1=1,X,=3) 0,15
P(X,=3) 0,4

P(X;=1|X;=3) = — 0,375.
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Chuong 4

Uéc luong tham sé

Bai 4.1. Gia sit chiéu cao clia cac ban nit sinh vien Truong Dai hoc Tai chinh -
Marketing tuan theo luat phan phéi chuan véi do leéch chuan la 5 cm. Chon ngau nhién
64 ban sinh vién ni, nguoi ta tinh dugce chiéu cao trung binh 13 160cm. Vé6i do tin cay
95% , hay udc lugng chiéu cao trung binh ctia cdc ban sinh vién nit Truong Dai hoc Tai
chinh - Marketing.

Hudng dan gidi

Budc 1. Bai toan thuoc truong hop 1 (n > 30 va biét o?).
Budc 2. Trén mau cu thé ta ¢6 T = 160cm va o = 5em
Buéc 3. Do chinh xac cia ude lugng

o

=1,225cm

™

I
I\
w2

%

5)
1,96 ——
V64
Bu6c 4. Khoang tin cay 95% cho chiéu cao trung binh
(T —e; T+e) = (158,775 cm; 161,225 cm)

Bai 4.2. Trong mot dgt khao sat vé chiéu cao (don vi m) ctia cdc ban sinh vien Truong
Dai hoc Tai chinh - Marketing. Ngudi ta chon ngau nhién 100 ban sinh vién va nhan dugc
két qua cho trong bang sau

Chiéu cao | S6 sinh vién
(1,4:1,5] 10
(1,5:1, 6] 25
(1,6;1,7] 40
(1,7:1,8] 15
(1,8:1,9] 10

Hay u6c lugng chiéu cao trung binh ciia sinh vien Truong Dai hoc Tai chinh - Marketing
v6i do tin cay 95% 7.
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Hudng dan gidi

Budc 1. Bai toan thuoc truong hop 2 (n > 30 va chua biét o?).
Buéc 2. Trén mau cu thé ta c6 T = 1,64m va s = 0, 1096m
Buéce 3. Do chinh xac cia wée lugng

s 0, 1096

e=21.—— =1,96.
2 /n V100

Bu6c 4. Khoang tin cay 95% cho chiéu cao trung binh

=0,0215m

(T—¢e;T+¢)=(1,6185m; 1,6615m)

Bai 4.3. Mot hang san xuat béng den da dua vao thit nghiem dé xac dinh tudi tho trung
binh. Chon mot mau gom 20 bong den cling loai dé thyc nghiem. Tudi tho cia 20 bong
den dugce cho trong bang sau (don vi nghin gis)

Thoi gian | S6 bong den
(5:5,5] 3
(5,5: 6] 6
(6:6.5] 7
(6.5; 7] 4

Gia st tudi tho bong deén tuan theo luat phan phdi chuan, hay uée lugng tudi tho trung
binh ctia béng den véi do tin cay 95% 7.

Hudng dan gidi

Buéc 1. Bai toan thudc trusng hop 3 (n < 30, chua biét 02 vi X c¢6 phan phdi chuan).
Buéc 2. Trén mau cu thé ta c6 7 = 6,05 va s = 0,497
Buéc 3. Do chinh xac cta ude lugng

S 0,497

=ty (n—1).—= =2093. 22 — 0,232
ST VI

Buéc 4. Khoang uéc lugng cho trung binh véi do tin cay 95%
(T — ;7 +¢) = (5,817; 6,283) nghin giv

Bai 4.4. Truéc ngay bau cit tong théng, mot cuoe tham do du luan da tién hanh. Nguoi
ta chon ngau nhién 100 ngusi dé héi ¥ kién thi ¢6 60 ngudi noéi ring ho sé bé phiéu cho
ong A. Hay udc lugng (khodng doi xing) ty 1& cit tri bo phiéu cho ong A véi do tin cay
95%.

Hudng dan gidi
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+ Ta nhan thay
n =100 > 30

nf=60>5
n(l—f)=40>5

+ D06 chinh xac cia ude lugng

£ = 21a M:Lg@ w

= - 100 = 0,096
+ Khoang ué6c lugng ty le
(f —e& f+¢e)=(0,504; 0,696) .

Bai 4.5. Trudc ngay bau cit tong théng, mot cudc tham do du luan da tién hanh. Nguoi
ta chon ngau nhién 100 ngusi dé héi ¥ kién thi c6 60 ngudi néi rang ho sé b phiéu cho
ong A. Dé uéc luong ty 1é ngusi dan boé phiéu cho ong A véi do tin cay 95% va sai s
khong viugt qua 2% thi can phai diéu tra thém it nhat bao nhiéu nguoi nita.

Hudng dan gidi

+ D6 chinh xéc cta ude lugng duge xac dinh

1_
N Ay )]
2 n
+ Theo gia thiét ta c6
€ <0,02
1— 1 —
& Z1-a MSO,OQ@TLZZ%,Q“—ZJC)
2 n0604 = 0,02
& n > (1,96)° 5 < n > 2304,96
(0,02)

+ Vay can phai diéu tra thém it nhat 13 2205 nguoi.

Bai 4.6. Mot viing ¢6 2000 ho gia dinh. Dé diéu tra nhu cau tieu diing mot loai hang héa
tai viing d6 ngudi ta nghién citu ngau nhién 100 gia dinh va thay c6 74 gia dinh c¢6 nhu
cau vé loai hang hoa trén. Véi do tin cay 95% hiy uéc luong khodng tin cay déi xing s
gia dinh trong viing c¢6 nhu cau vé loai hang héa do.

Hudng dan gidi

+ Goi M 1a s6 gia dinh trong viing c¢6 nhu cau vé loai hang héa doé, suy ra p = 000"

+ Ta nhan thay
n =100 > 30

nf=74>5
n(l—f)=26>5
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+ Do chinh xac ctia uée lugng

[f(1— 4.(1-0,74
€= Zl-a u:1,96.\/0’7 ( 0’7):0,086
3 n 100

+ Khoang wéc lugng ty 1é

(f —&; f+e) = (0,654; 0,826) .

+ Vay s6 gia dinh trong ving c6 nhu cau vé loai hang héa nao dé nam trong khodng
(1308; 1652)

Bai 4.7. Dé uéc lugng ty 16 ngusi dan ¢6 miic thu nhap trén 10 trieu dong ¢ TP. Ho Chi
Minh véi do tin cay 95%, sai s6 khong vugt qua 2% thi can phai diéu tra s6 lugng bao
nhiéu nguoi, biét rang ti le thyc nghiem 14 0,8.

Hudng dan gidi

+ Do chinh xac ctia uée lugng duge xéc dinh

N Ay
2 n
+ Theo gia thiét ta c6
€ <0,02
fQa=f) , SA-=1F)
a2 <0,02 % A
& Zla no 80_20,0 (:Hz_zT 0,022
& n > (1,96)° 2 < n > 1536,64
(0,02)

+ Vay can phai diéu tra it nhat 1a 1537 ngudi.

Bai 4.8. Kiém tra ngau nhién 400 san pham do mot may san xuat thay c6 20 phé pham.
Véi do tin cay 95%,

a) Hay udc lugng ty 1é phé pham t6i da clia may do.
b) Hay uéc luong ty lé phé pham t6i thiéu ciia may doé.

Hudng dan gidi

20
Taco f =— =0,05
+ Ta co f 200 ,
1— .
£ = 205 u u:1’645_ Mzo’mm
’ n 400

a. Khodng tin cay toi dap < f +& = 0,0679

b. Khoang tin cay tdi thicu p > f —e = 0,0321
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Chuong 5

Kiem dinh gia thiét théng ké

Bai 5.1. Do chiéu cao (don vi cm) clia 24 tré em 2 tuoi tai 1 huyen ta co s6 lieu:
84,4; 89,9; 89,0; 91,9; 87,0; 78,5; 84,5; 86,3; 80,6; 80,0; 81,3; 86,8; 83,4; 89,8; 85,4; 80,6;
85,0; 82,5; 80,7; 84,3; 95,4; 85,0; 85,5; 81,6
Biét chiéu cao ciia tré em hai thang tudi chung ctia dat nudc la bién ngdu nhien c6 phan
phdi chuan N(86,5;9,67) . Hoi v6i miic ¥ nghia 1% c6 sy khac bigt dang ké vé chiéu cao
trung binh ctia tré em huyén nay so véi chiéu cao trung binh chung ctia dat nuée khong?

Hudng dan gidi

Day la bai toan kiém dinh véi phuong sai da biét va n = 24 < 30.
Buéc 1. Chon gia thiét Hy : u = pg = 86,5; Hy : pu # po.
Buéc 2. Mién bac bd

W, = (—oo; —ZQ) U (ZlfTa; +oo>

2

= (—00; —20495) U (20495; +00)
= (—o0; —2,575) U (2,575; +00)
Buéce 3. Gia tri quan sat

qs — - - T4

o V9,67

Buée 4. Két luan

Ta nhan thay z, ¢ W,, nén chap nhan gia thiét. Vay chiéu cao trung binh dia tré 2
thang tuoi ¢ huyén nay khong c6 su khac biét so v6i chiéu cao trung binh chung tré em
2 thang tudi ctia dat nude.

Bai 5.2. Mot trai chan nuoi ga da nuoi thi nghiem bang khau phan thitc &n cé bo sung
khang sinh. Kiém tra 81 con ga ta c6 so lieu:
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a)

b)

Trong lugng (kg) | 3,8 3,9 4,0 | 4,1 4,2 43|44 (45|46 |47
S6 ga 5! 7 9 |12 | 15110 9 6 5) 3

Trai chian nuoi bao céo trong lugng trung binh ctia nhitng con ga nudi thi nghiém
sau 8 tuan nuoi 1a 4,3 kg thi c6 dang khong vé6i do tin cay 95%7

Gia stt nhitng con ga c6 trong luong 16n hon 4,3 kg duge xép loai I va trong hugng
ctia n6 c6 phan phoi chuan. véi mic ¥ nghia 5%, chiing ta c6 thé két luan trong
lugng trung binh ctia nhitng con ga loai I 16n hon 4,5 kg duge khong?

Hudng dan gidi

Day la bai toan kiém dinh véi phuong sai chua biét va n = 81 > 30.
Budc 1. Chon gia thiét Hy : u = po = 4,3(gam); Hy : pu # po (gam).
Buée 2. Mién bac bo

W, = <—oo; —21;a> U (sza; +oo>

2
= (—00; —20475) U (20,475; +00)
= (—o0; —1,96) U (1,96; +00)
Buéce 3. Gia tri quan sat

7 - 4,212 — 4,3) /81
sy = T )V (4 HVEL g s5ss
s 0, 2358

Buéc 4. Két luan
Ta nhan thay z,s € W, nén bac bo gia thiét. Vay véi do tin cay 95%, bao cao clia
trai chan nuoi la khong ding.

Day 1a bai toan kiém dinh v6i phuong sai chua biét, n = 23 < 30 va bién dang xét
c6 phan phéi chuan.

Budc 1. Chon gia thiét Hy : u = po = 4,5(gam); Hy : pu > po (gam).

Buéc 2. Mién bac bo

Wy = (ta(n —1);4+00) = (t905(22)) = (1, 717; +00)
Budéce 3. Gia tri quan sat

(T — o) v (4,5087 — 4,3) /23
tes = ; = 0% = 0,3853

Buée 4. Két luan
Ta nhan thay t,s ¢ W,, nén chap nhan gia thiét. Vay véi mic y nghia 5%, béo céo
cua trai chan nudi la khéong ding.
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Bai 5.3. 6 mot nude, mot dang chinh tri tuyén boé rang 45% ctt tri sé bé phiéu bau cho
ong A 1a tng cit vién ctia ho. Chon ngau nhién 200 ngudi héi ¥ kién c¢6 80 ngudi sé bau
cho 6ng A. véi mtc ¥ nghia 5% hay cho nhan xét vé tuyén bo tren.

Hudng dan gidi

npg =90 > 5

n(l—py)=110>5

Buéc 1. Chon gia thiét Hy : p = py = 0,45; Hy : p # po.
Bué6c 2. Mién bac bd

Ta nhan thay {

W, = (—oo; —Zl—Toz> U (zl—Ta; —|—oo>
= (—00; —2pa75) U (20,475; +00)
= (—o0; —1,96) U (1,96; +00)

Buéce 3. Gia tri quan sat

— 4—0,45)v2
Zgs = (f pO) \/ﬁ _ (07 Oa 5) 00 _ _1’4213

Vo —py) /0,45 (1—0,4p)

Buée 4. Két luan
Ta nhan thay z,s ¢ W, nén chap nhan gia thiét. Vay véi miic y nghia 5% chua c6 co s6
dé bac bo tuyen bo trén.

Bai 5.4. Gia stt mot huyén nam trude ¢é ty 1é tré em bi suy dinh dudng 1a 10%, nam
nay huyén thiic hién nhiéu chinh sidch nham lam gidm ty lé nay xuéng. chon 400 dia tré,
kiém tra ta thay c6 32 dita tré vAn con bi suy dinh dudng. véi mitc ¥ nghia 1% hay cho
két luan vé viec gidm ty 1é tré em suy dinh dudng ctia huyén nay.

Hudng dan gidi

npg =40 > 5

n(1—po) =360 >5

Bué6c 1. Chon gid thiét Hy : p =po = 0,1; H; : p < po.
Bué6c 2. Mién bac bd

Ta nhan thay {

Wo = (—00; —205-a) = (—00; —20,49) = (—00; =2, 33)
Budéce 3. Gia tri quan sat

(f —po)v/n (0,08 —0,1)+/400 4

qu_\/po(l—po)_ \/071(1_0’1) B g

Buée 4. Két luan
Ta nhan thay z,s ¢ W, nén chap nhan gia thiét. Vay véi mic ¥ nghia 1% bao céo clia
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huyén vé viéc gidm ty 1é tré em bi suy dinh dudng l1a chua chap nhan duge.

Bai 5.5. So sanh mic thu nhap theo tuan gitta nam va nit tai mot cong ty lién doanh ta
¢6 sb lieu mau nhu sau:

e Nii: chon mdot mau 40 ngudi, tinh duge thu nhap trung binh .
e Nam: chon mot mau 50 nguoi, tinh duge thu nhap trung binh .

Biét rang phuong sai thu nhap theo tuan ciia nit 1a 80 va ctia nam 1a 100. V6i miic ¥ nghia
1%, c6 thé két luan thu nhap trung binh clia nit thap hon nam dugc khong?

Hudng dan gidi

Day 1a bai toan so sinh hai trung binh, trudng hop phuong sai da biét.

Goi X; 1a thu nhap theo tuan cta ntt, E(X;) = py; Xo la thu nhap theo tuan ctia nam,
E(X3) = po.

Bu6c 1. Chon gia thiét Hy : g = po va doi thiét Hy @ gy < po.

Bude 2. Mién bac bo

Wy = (—OO; _20,5704) = (—OO; —20,49) = (—OO; —2,33)

Buédce 3. Gia tri quan sat

T] — Ty 130 — 140
qu = = =

2 2
o 9 80 100
T ona 20 T 50

Buéc 4. Két luan
Ta nhan thiy z,, € W, nén ta bac bd gia thiét. Vay véi mitc § nghia 1%, ta c6 thé xem
miic thu nhap clia nit 14 thap hon clia nam.

Bai 5.6. Khao sat chiéu cao ( don vi cm ) ctia hoc sinh nit tai hai truong pho thong trung
hoc huyén A va huyén B ta c6 s6 lieu:

Chiéu cao | S6 hoc sinh nit cia huyén A | S6 hoc sinh nit ciia huyén B
(150 — 152] 3 5
(152 — 154] 5 10
(154 — 156] 7 14
(156 — 158] 15 18
(158 — 160] 26 22
(160 — 162] 25 11
(162 — 164] 12 9
(164 — 166] 13 5
(166 — 168] 10 4
(168 — 170] 5 2
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a)

b)

V6i miic ¥ nghia 1% c6 thé xem chiéu cao trung binh hoc sinh trung hoc nit ctia
huyén A cao hon huyén B dugce khong?

Nhitng hoc sinh ¢6 chiéu cao tit 154 cm tré xuéng duge xem 1a nhom thap. gid st
chiéu cao hoc sinh nhém thap & hai huyén 1a bién ngau nhién c6 phan phdi chuan
c6 phuong sai xap xi bang nhau. Mot ngudi néi chiéu cao trung binh hoc sinh nhém
thap ctia hai huyén 134 nhu nhau thi ¢6 ding khong véi do tin cay 1a 95%.

Hudng dan gidi

Day 1a bai toan so sanh hai trung binh, truong hgp phuong sai chua biét va kich
thuéc mau 16n (ng + ny — 2 = 121 + 100 — 2 > 30)

Goi X 1a chiéu cao clia hoc sinh nit huyén A, F(X;) = u1; X» 1a chiéu cao ctia hoc
sinh nit huyén B, E(X5) = po.

Bué6c 1. Chon gid thiét Hy : g = o va doi thiét Hy @ gy > jo.

Bude 2. Mién bac bo

Weo = (205—a; +00) = (20,49; +00) = (2, 33; +00)

Budéce 3. Gia tri quan sat
T1—T3  160,6 — 158,48

Zgs = = 3,713
51 + 55 42162 | 4,232°
ni no 121 100

Buéc 4. Két luan
Ta nhan thiy z,, € W, nén ta bac bd gia thiét. Vay véi mic ¥ nghia 1%, ta c6 the
xem chiéu cao trung binh ctia hoc sinh nit huyén A cao hon huyén B..

Day 1a bai toan so sanh hai trung binh, truong hgp phuong sai chua biét va kich
thuéc mau nhé (ny +ney —2 =8+ 15 — 2 < 30)

Goi X la chiéu cao clia hoc sinh nit nhém thap huyen A, F(X;) = u1; X» 1a chiéu
cao clia hoc sinh nit nhém thap huyén B, E(X,) = us.

Bude 1. Chon gia thiét Hy : gy = po va doi thiét Hy : gy # po.

Bude 2. Mién bac bo

Wo = (oo 450 B (3 (0 5 2409
= (—00; —to,025 (21)) U (to,025 (21) ; +00)

= (—o0; —2,08) U (2,08;+00).
Buéce 3. Gia tri quan sat

2 (i —1)st+ (2 —1)s3 _ (8 —1)1,035% + (15 — 1) 0, 9762 _ 0,9921
n1+n2—2 21

T 152,25 — 152,33
to= 1= % 9% 20— _0,1835

qs
(2 + 1) V0.9921 (£ + L)
ni no

o1




Buée 4. Két luan
Ta nhan thay t,s ¢ W,, nén ta chap nhan gia thiét. Vay véi mic y nghia 1%, chiéu
cao trung binh ctia hoc sinh nit thuoc nhém thap ¢ huyén A bang huyén B.

Bai 5.7. Kiém tra 100 dita tré ctia ving I phat hien 42 dia tré bi sau rang, viing II ¢6
92 dtta tré bi sau rang khi kiém tra 200 dita tré. V6i mitc ¥ nghia 5% c6 thé xem ty 1 tré
bi sau rang ¢ 2 ving bang nhau dugc khong?

Hudng dan gidi

Day 1a bai toan so sanh hai ty lé.

Goi p1, po 1an luot 1a ty 1é tré bi sau rang ctia ving I va vung II.
Budc 1. Chon gia thiét Hy : p; = p, va doi thiét Hy : p; # po.
Budc 2. Mién bac bo

W, = (—oo;—21—7a> U (tha;—l—oo)

2
= (—00; —20475) U (20,475; +00)
= (—o00;—1,96) U (1,96; +00)

Buée 3. Gia tri quan sat

100.0, 42 4 200.0, 46
f:n1f1+n2f2: , 42 + 48 0 a7

h—f 3 0,42 — 0,46
\/f(l—f) (%ﬂ%) \/0,447.0, 553. (2 + 5L)

Buée 4. Két luan
Ta nhan thay z,s ¢ W,, nén chap nhan gia thiét. Vay véi mic y nghia 5%, ty lé nhing

= —0,6569

Zqs =

dita tré bi sdu rang ctia hai ving la nhu nhau.

Bai 5.8. Kiém tra chat luong san pham vé mot loai hang do hai nha may A va B san
xuat cho két qua : trong 500 san pham ctia A c6 50 phé pham va trong 400 san pham ctia
B c6 60 phé pham. v6i miic ¥ nghia 5%, hay xem chat lugng san pham ctia A c6 t6t hon
B khong 7

Hudng dan gidi

Day 1a bai toan so sanh hai ty lé.

Goi p1, ps 1an lugt 1a ty lé phé pham clia A va B.

Bué6c 1. Chon gia thiét Hy : p1 = py va dbi thiét H; : py < po.
Bude 2. Mién bac bo

Wo = (—00; —205-a) = (—00; —2045) = (—00; —1,645)
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Budéce 3. Gia tri quan sat
~mifi+mnaefy  500.0,1+400.0,15 11

ny+ny 500 + 400 90
L= [y B 0,1-0,15

Jra-n(res) Vi -8 Ghr

Buée 4. Két luan
Ta nhan thay z,, € W,, nén bac bd gia thiét. Vay véi miic ¥ nghia 5%, chat lugng sén
pham ciia A t6t hon B.

— 22756

Zgs =

Bai 5.9. S6 lieu thong ké vé doanh sb ban (trieu dong/ngay) clia mot siéu thi nhu sau:

Doanh s6 | 20-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100 | 100-110 | 110-130
Sé ngay | 5 10 | 20 | 25 | 25 | 15 10 8 3

a) Nhitng ngay c6 doanh s6 ban hang trén 90 trieu dong la nhitng ngay ban dat hang.
Hay u6c luong ty 1é nhitng ngay ban dat hang & siéu thi nay véi do tin cay 95%.

b) Uéc lugng doanh s6 ban trung binh ciia mot ngay & siéu thi véi do tin cay 90%, gia
st doanh s6 ban hang ctia nhitng ngdy ban 13 dai lugng ngau nhién c6 phan phoi
chuan.

¢) Néu mudn sai s6 uéc lugng trung binh ctia mot ngay ban hang & sieu thi khong vugt
qua 3 trieu dong/ngay, ¢ do tin cay 99% thi can quan sat thém it nhat bao nhieu
ngay nua.

d) Truéc day doanh s6 ban hang trung binh 1a 65 trieu dong/ngay. S6 lieu & tren dugc
thu thap sau khi siéu thi 4p dung phuong phap ban hang mdi. Hay cho nhan xét vé
phuong phap ban hang nay vdéi mic ¥ nghia 5%.

a) Udc lugng ty le

+ Diéu kién
(n =121 > 30

Fo121 22 Zo1s5
=R T

21
- f=121(1-="2) =1
n(l-f) ( 121) 00 > 5

\

+ Do chinh xac ctia uée lugng

21 ( - 21)

1—

FA=0) _ g | 22 21 1,96.0,0344 = 0,0675
n ’ 121

™

Il
N

W2
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+ Khoang wée lugng ty 1é

b) Udc lugng trung binh

(f —& f+¢)=(0,1061;0,2411)

+ Bai toan thuoc truong hop 2 (khong biét o va n > 30).

+ Cac dac trung mau

T =71,281; s= 19,7329

+ D6 chinh xéac ctia ude lugng

E =

+ Khoang u6c luong

yAed
2

c¢) Xac dinh kich thuéc mau

€§3<=>Z%

S s 19, 7329
= 20u5——= = 1,645— = 2,951
Jn 0,45\/5 o1
(T —e;T+¢) = (68,33;74,232)
, 9 52 219,73292
<3 n > 259 = 2,575 ———— = 286, 8757
7 32 32

n'

Vay can phai quan sit thém it nhat 287 — 121 = 166 ngay nita.

d) Kiém dinh trung binh

+ Mién bac bo

+ Gia tri quan sat

zZ,

(T — o) V0

(71,281 — 65)

qs

S

19, 7329

+ Ta ¢6 z,5 ¢ W, nén suy ra chua c6 cd s6 bac bé Hy.

= 0,3183

Wa = (=003 =23 ) U (233 +00) = (—00; 1,96) U (1,96; +ox)
2 2

Vay phuong phap ban hang méi chua lam thay déi doanh sé ban hang.

Bai 5.10. Khéo sat chiéu cao ctia 100 sinh vien 6 mot Truong Dai hoc (chon mau ngau
nhién) ta duge bang s6 lieu sau

Chiéu cao (m)

1,54-1,58

1,58-1,62

1,62-1,66

1,66-1,70

1,70-1,74

1,74-1,78

1,78-1,82

S6 sinh vién

25

15

30

14

10

4

2

o4




a) Hay udc lugng chiéu cao trung binh ctia sinh vién véi do tin cay 95%.
b) V6i do tin cay 90%, hay udc lugng ty lé sinh vién c¢6 chiéu cao tit 1,7m trd di.

c) V6i 6 lieu thong ké trén, néu mudn ude lugng chiéu cao trung binh clia sinh vien
dat do tin cay 99% va do chinh xac 0,01m thi can diéu tra thém bao nhiéu sinh vién
nita?

d) Mot ngudi khang dinh ring chiéu cao trung binh ctia sinh vién trudng nay 1a 1,67m.
Hay két luan vé 1oi khing dinh d6 véi mic ¥ nghia 5%.

a) Udc lugng trung binh

+ Bai toan thugc truong hop 2 (khong biét o va n > 30).
+ Cac dac trung mau

T =1,6356; s =0,0617
+ D6 chinh xéac ctia uée lugng

S . i—1960’0617
- 0,475\/5_ ’ \/m

€=2z =0,0012

9

+ Khoang wéc lugng

(T —e;T+¢)=(1,6344; 1,6368)

b) Udc lugng ty le

+ Dieéu kien

(n =100 > 30
16
=100.— =16 > 5
nf 00 7
16
1—f)=100(1—— | =84>5
[ nd=J) ( 100)
+ Do chinh xéac cua uée lugng
16 ( 16)
1—
ce gL F) Zoas\| 00 o0 100/ _ 1 645.0,0367 = 0,0604
2 n ’

+ Khoang wée lugng ty 1é

(f —&; f +¢) = (0,0996; 0, 2204)
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c¢) Xac dinh kich thuéc mau

2 2
s , 9 C ,0,0617=
<0,0len > 20,39 00z 2,575 0.012 252, 4206

€§3<:>Z%

Ey

Y

Vay can phai quan sat theém it nhat 253 — 100 = 153 ngay nita.

d) Kiém dinh trung binh

+ Dit gid thiét Hy : = po = 67; Hy : ju # po.
+ Mién bac bd
W, = (—oo; —z%) U (z%; —|—oo) = (—00;—1,96) U (1,96; 4+00)

+ Gia tri quan sat

(T —po) v (1,6356 — 1,67)
.= - — —0,5575
“ s 0,0617

+ Ta ¢6 245 ¢ W, nén suy ra chua c6 c¢d s6 bac bé Hy.

Vay 10i khang dinh ctia ngudi dé 1a ding su that véi mic ¥ nghia 5%..

Bai 5.11. Diéu tra thu nhap ctia 100 ho gia dinh & tinh A thay c6 13 ho thuoc dien
ngheo.

a) Uéc lugng s6 ho ngheo 6 tinh A vé6i do tin cay 95%, biét rang tinh A c¢6 15.000 ho.

b) Ty lé ho ngheo ciia tinh B 1a 10%, v6i mic ¥ nghia 5% c6 thé cho ring ty lé ho
ngheo ctia tinh A cao hon tinh B hay khong?

a) Udc lugng ty le

. M
i M la s6 ho ngheo 6 tinh A = —.
+ Goi a s0 ho ngheo ¢ tin , suy ra p 15000
+ Diéu kien
(n =100 > 30
13
=100.— =13 >5
nf 100
13
1-f/)=1001—— ) =87>5
L n-n =0 (1- )

o6



+ Do chinh xac ctia uée lugng

1— 13(1-0,1
e=4 y = Z0,475\/0’ ; (100 0,13) =1,96.0,0336 = 0,0659

w2

+ Khoang wée lugng ty 1é
(f —& f+¢e)=1(0,0641;0,1959)
+ Vay véi do tin cay 95%, M € (961.5;2938.5).

b) Kiém dinh ty l&

+ Dat gia thiét Hy: p =po = 0,1; Hy : p > po.

5

(f—Po)\/ﬁ

po (1 = po)

+ Mién béc bd W, = (Z e +oo> — (1,645; +00)

+ Gia tri quan sat z4s = =1.

+ Ta ¢6 245 ¢ w, nén suy ra chua c¢6 co sé bac bo H.
Vay chua c6 co s6 cho riang ty 1é ho ngheo 6 tinh A cao hon tinh B.

Bai 5.12. Dé kiém tra chat lugng ctia mot 16 16n cac man hinh may tinh xuat khau nguoi
ta lay ngau nhién 100 man hinh dé kiém tra va thay 6 man hinh c6 khuyét tat.

a) V6i do tin cay 95% hay udc lugng s6 man hinh ¢6 khuyét tat t6i da néu 16 hang do
¢6 10.000 man hinh.

b) Nha nhap khau chi chdp nhan 16 man hinh dé néu ty 1& cdc man hinh c6 khuyét tat
t6i da 1a 7%. Hoi 16 hang d6 c6 thé chap nhan duge khong?

a) Udc lugng ty le

£ £ o M
+ Goi M la s0 man hinh khuyét tat cta 16 hang, suy ra p = ——.
10000
+ Diéu kien
([ n =100 > 30
f =100 0 6>5
n — — =
\ 100
(=) =100(1--2)—94>5
n(l—f)= —— ) =
\ 100

o7



+ Do chinh xac ctia uéc lugng

[f(1— 0,06 (1 — 0,06
e=24,1 M:Zo45\/ 06 ( ’ ):1,645.0,0237:(),039
T2 n ’ 100

+ Khoang uéc lugng t6i da

(—o0; f 4+ ¢) = (—00;0,099)
+ Vay véi do tin cay 95%, M < 990.

b) Kiém dinh ty l&

+ Dat gia thiét Hy : p = po = 0,07; Hy : p > po.

+ Midn béc bd W, = (ZV,%; +oo) = (1,645; +-00)

(f—Po)\/ﬁ

+ Gia tri quan sat zys = ~———=== = —0,3919.
po (1 = po)

+ Ta ¢6 245 ¢ w, nén suy ra chua c¢6 co sé bac bé H,.
Vay 16 hang dugce chap nhan.

Bai 5.13. Khéo sat ning suat ciia mot giong lia méi khi thu hoach 6 41 diém tai ving
A, ta thu dudce két qua sau

Ning suat (ta/ha) | 37 | 38 | 39 | 40 | 41
S6 diém 5181011 7

a) Udc lugng nang suat trung binh t6i thiéu clia gidng lda nay tai ving A véi do tin
cay 95%.

b) Gidng lia méi duge coi la dat yéu cau néu dat nang suat 39,5 ta/ha. Véi mic §
nghia 5% c6 thé cho rang giéng lda trén dat yeu cau hay khong?

a) Udc lugng trung binh t6i thiéu

+ Bai toan thuoc truong hop 2 (khong biét o va n > 30).
+ Céc dac trung mau
T =239,1707; s =1,2826
+ Do chinh xac ctia uée lugng
S s 1, 2826

= = — =1,645—"—— =0, 3295
y—1 \/ﬁ 20,45\/5 ) \/ﬂ )
58




+ Khoang udc lugng tbi thicu

(T — &;4+00) = (38,8412; +00)

b) Kiém dinh trung binh mot phia

+ Dit gid thiét Hy : p = po = 39,5; Hy : 1 < po.
+ Mién béc bd W, = (—oo; —Z%%) — (—o0; —1,645:)

+ Gia tri quan sat

Zgs = @~ o) Vn = —1,6439

g

+ Ta ¢6 245 ¢ W, nén suy ra chua c6 co s6 bac bé Hy.
Vay giéng lia dat tiéu chuan.

Bai 5.14. Theo do6i doanh thu clia mot dai 1y ban xing dau qua mot sé ngay thu duge
két qua:

Doanh thu (trieu dong) | 11 | 12 | 13 | 14 | 15
S6 ngay 317110 71| 4

a) Udc lugng doanh thu trung binh téi thiéu ctia dai Iy trén véi do tin cay 95%.

b) Nam trude theo doi doanh thu qua 36 ngay tinh duge doanh thu trung binh hang
ngay 1a 12,5 triéu dong va do léch chuan 13 500 ngan dong, véi mitc ¥ nghia 5% co6
thé cho rang doanh thu hing ngay da thay do6i? (biét ring doanh thu I bién ngau
nhién c¢6 phan phéi chuan)

a) Udc lugng trung binh t6i thiéu

+ Bai toan thuoc truong hop 2 (khong biét o va ny > 30).
+ Cac dac trung mau

T, = 13,0645; s, = 1,1814
+ Do chinh xac ctia uée lugng

s $1 1,1814

= 1,645
V31

E=Z

77%\/71_1 220’45\/71_1

+ Khoang uéc lugng to6i thicu

= 0,349

(T1 — &;+00) = (12, 7155; +00)
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b) So sanh hai trung binh

Goi 15 po 1an lugt 14 doanh thu ciia dai Iy nam nay va nam trude. Theo gid thiét

ta co ng = 36; Ty = 12,5 va s9 = 1/ 1/ 05 0,5071.

+ Dat gid thiet Hy : pu1 = po; Hy @ pn # plo.

+ Mién béc bé
W, = (—oo; —21> U <21; —|—oo> = (—00;—1,96) U (1,96; 4+00)
2 2

+ Gia tri quan sat

T — T 13,0645 — 12

s = T T _ 3,06 5) ,5 _ 274716
st s \/ 1,1814% 0,50712
44+ 2 +
ny  ne 31 36

+ Ta c6 z4s € w, nén suy ra bac bé H.
Vay doanh thu hing ngay ctia dai ly da thay doi.

Bai 5.15. Khao sat vé thu nhap X (trieu dong/thang) clia mot s6 cong nhan tai mot
cong ty may mic ngudi ta c6 bang so lieu sau:

Thu nhap | 2-3 | 3-4 | 4-5| 56 | 6-7 | 7-9
S6 ngudi | 5 9 130 25|10 | 6

a) Tinh trung binh mau, do léch chuan mau.

b) Hay ude lugng thu nhap trung binh ctia mot ngudi trong mot thang véi do tinh cay
95%?7?

¢) Gia sit cong ty bao céo rang "mitc thu nhap trung binh ciia mot ngudi la 5000000
dong/thang" , v6i mitc ¥ nghia 5% c6 thé chap nhan duge bao cdo trén hay khong?

d) Nhitng ngudi c6 thu nhap khong qua 4000000 dong/théang la nhing ngudi c¢6 miic
thu nhap thap. Hay u6c lugng nhitng ngudi c6 mitc thu nhap thap véi do tin cay
96%"?

e) Gia sit cong ty bao cdo rang "Ty 1¢ nhitng ngudi ¢6 mitc thu nhap thap clia cong ty
12 10%", v6i mitc ¥ nghia 7%, bao cédo nay c6 chap nhan dugc khong?

Dap s6

a) T = 5.0529; s = 1.2979.

b) (4.777; 5.3288) tan.
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c¢) Cong ty bao cao "miic thu nhap trung binh ctia mot ngusi 1a 5000000 dong/thang"
1a chap nhan dugc.

d) (0.0821; 0.2473).

e) Cong ty bao céo rang "Ty l¢ nhitng ngudi c6 mitc thu nhap thap cia cong ty 1a
10%" 1a khong chap nhan dugc.

Bai 5.16. Diéu tra nang suat ctia mot giong lta trén 100 ha, ta c6 bang so6 lieu

Ning suat (tan/ha) | 8 | 85| 9 | 9.5 |10 | 11
S6 ha 6|14 1 20] 35|20 5

a) Hay udéc lugng nang suat lta trung binh trén mdi hecta véi do tin cay 99%.

b) Nhitng thita ruong c6 nang suat tit 9 tan/ha trd len duge goi la dat tieu chuan. Hay
uée luong ty 1é cac thita ruong dat tieu chuan véi do tin cay 95%7

¢) Mudn do chinh xac khi u6c lugng ning suat lda trung binh khong qua 0,1 véi do
tin cay 95% thi can quan sat thém it nhat bao nhiéu hecta ntta?

d) Theo mot tai lieu thong ké cho biét ndang suit lta trung binh ciia giéng laa trén 1a
10 (tan/ha). Hay cho biét bang s6 li¢u trén c6 phit hgp vdéi tai lieu nay khong véi
mtic ¥ nghia 5%?7

Déip s6: 7 = 9.345; s = 0.6842.
a) (9.1688:9.5212) tén/ha.
b) (0.7216; 0.8784)
¢) quan sat them it nhat 80 hecta nita.

d) bang 6 ligu trén chua phu hgp véi tai lieu nay.

Bai 5.17. Dé nghién ctu nhu cau ctia mot loai hang, ngudi ta khao sat nhu cau ctia miit
hang nay ¢ 500 ho gia dinh. Ta dugce bang s6 lieu sau:

Nhu cau (kg/thang) | 0-2 | 2-4 | 4-6 | 6-8 | 8-10
S6 gia dinh 70 | 110 | 180 | 100 | 40

a) Hay udc lugng nhu cau vé mat hang nay cia toan khu vyc trong mot thang véi do
tin cay 95%. Gia st khu vue d6 ¢6 5000 ho gia dinh.

b) Nhing gia dinh ¢6 nhu cau vé mit hang nay 16n hon 6kg/thang 1a nhitng gia dinh

c6 nhu cau cao. Hay udc luong ty lé gia dinh c6 nhu cau cao trong mot thang vdi
do tin cay 97%.
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¢) Néu cho riang ty ¢ gia dinh ¢6 nhu cau cao trong mot thang 1a 30% thi c¢6 chap
nhan dugce hay khéng (v6i mic y nghia oo = 0,03)7

d) Néu cho rang nhu cau trung binh vé mit hang nay ctia toan khu vie 1a 27 tan/thang
thi ¢6 chap nhan duge hay khong (v6i miic ¥ nghia 5%)?

:x =4.72; s = 2.2654.

On

bap s

a) (22.6; 24.6) tan.

b) (0.2364; 0.3236)

¢) ty le gia dinh ¢6 nhu cau cao trong mot thang 1a 30% thi chap nhan duge.
)

d) nhu cau trung binh vé mat hang nay ctia toan khu vyc 1a 27 tan/thang thi khong
chap nhan dudc.

Bai 5.18. Theo dbi miic nguyén ligu (don vi gr) dude sit dung dé san suit ra mot don vi
san pham ctia mot nha may. Ngudi ta thu dude céc sb liéu quan sat sau:

20 22 21 20 22 21 20 19 20 21 22 19
22 21 19 20 20 21 21 19 20 19 22 22

a) Tim khoang wéc lugng vé so tién trung binh diing dé mua loai nguyén li¢u nay trong
ting quy ctia nha may véi do tin cay 98%7 (Biét gia loai nguyen lieu nay 1a 900
ngan dong/kg va san lugng ctia nha méy trong mot quy 1a 20000 san pham)

b) Trudc day, mitc nguyen lieu duge st dung dé san xuat mot san pham trung binh la
22 gr/sén pham. S6 lidu ctia mau trén duge thu thap sau khi ap dung cong nghée
san xuat mé6i. Hay cho nhan xét vé cong nghé san xuat méi v6i mitc ¥ nghia 4%?

c¢) Néu muén uéc lugng s6 tien trung binh dé mua nguyén liéu nay trong titng quy clia
nha may dat do tin cay 99% va do chinh x4c 1& 5 trieu dong thi can kich thuéc mau
bao nhiéu san pham?

Dap s6: T = 20.5417; s = 1.1025.

a) (359624; 379877) ngan déng.

b) cong nghé san xuiat méi c6 miic nguyén licu trung binh duge stt dung dé san xuat
ra mot don vi san pham thap hon cong ngheé cii.

c) 129 san pham.

Bai 5.19. Mot cong ty du dinh mé mot siéu thi ¢ khu dan cu. Dé danh gia kha nang
mua hang ctia dan cu trong khu vyc ngudi ta tién hanh diéu tra vé thu nhap (trieu
dong/ngudi/thang) ctia 100 ho chon ngau nhién trong khu viyc va thu duge bang s6 licu
sau:
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Thu nhap binh quan [ 25 (35| 5 [ 65| 9
S6 ho 9 |20 [36] 20 |15

a) Hay uéc lugng khoang thu nhap binh quan ctia cac ho trong mot thang véi do tin
cay 95%7

b) Theo bo phan tiép thi thi sieu thi chi hoat dong hi¢u qua tai khu vyc nay néu thu
nhap binh quan hang thang ctia cac ho téi thiéu 1a 5 triéu dong/ngudi. Vay qua két
qua diéu tra trén , cong ty c6 nén quyét dinh mé siéu thi tai khu dan cu nay khong
(v6i mite ¥ nghia 5%)?

Dép s6: T = 5.375; s = 1.9389.

a) (4.995; 5.755) trieu dong/ngudi/thang.
b) cong ty nén quyét dinh md sieu thi tai khu dan cu nay.

Bai 5.20. Tit mot 16 hang gdm 5000 san pham, ngusi ta chon ngdu nhién ra 500 san
pham dé kiém tra thi thay c6 450 san pham loai A.

a) Hay u6c lugng s6 san pham loai A c6 trong 16 hang véi do tin cay 95%?

b) Néu mudn uée lugng s6 san pham loai A clia 16 hang dat do chinh x4c nhu cau a)
va do tin cay 99% thi can kiém tra thém bao nhiéu san pham nita?

c) Néu mudn udc lugng ty 1é san pham loai A ctia 16 hang dat do chinh xac € = 2, 5%
thi do tin cay 1a bao nhieu %?

a) (4369; 4632) san pham.
b) can phai diéu tra 364 san pham nita.
¢) do tin cay 1a 93.72%.

Bai 5.21. Diéu tra vé doanh s6 ban (trieu dong /ngay) ctia mot siéu thi trong 100 ngay,
ta c6 bang s6 lieu sau (gid sit doanh s6 béan ctia sieéu thi 14 dai lugng ngdu nhien ¢6 phan
phdi chuan):

Doanh s6 (trieu dong/ngay) | 50-60 | 60-70 | 70-80 | 80-90 | 90-100 | 100-110 | 110-120

S6 ngay ) 15 20 25 13 15 7

a) Nhiing ngay c¢6 doanh s6 ban trén 90 trieu dong la nhitng ngay ban dat hang. Hay
u6e luong ty lé nhitng ngay ban dat hang & siéu thi nay véi do tin cay 96%?
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b) Hay udc lugng doanh s6 ban trung binh ctia mot ngdy ban dit hang & siéu thi nay
v6i do tin cay 95%7

c¢) Néu siéu thi bao cdo ty 1@ ngay ban dit hang cta sieu thi nay 14 50% thi c6 chap
nhan duge hay khong (v6i miic § nghia o = 5%)?

Dap s6

a) (25.2%; 44.8%).
b) (100.811; 105.7604) tri¢u dong.
c¢) bao céo trén cla siéu thi 1a khong chap nhan duge.

Bai 5.22. Khdio sat vé thoi gian ti hoc trong mot tuan clia mot s6 sinh vién § mot truong
dai hoc trong thdi gian gan day, ngudi ta thu dude bang sb lieu sau:

Thoi gian ty hoc (gio/tuan) | 2-4 | 4-6 | 6-8 | 8-10 | 10-12 | 12-14 | 14-16
S6 sinh vien 18 125 | 30 | 22 15 12 8

a) Udc lugng gio tu hoc trung binh clia sinh vién truong nay véi do tin cay 95%.

b) Truée day gio tu hoc ciia sinh vién truong nay la 10 gio/tuan. Hay cho nhan xét ve
tinh hinh ty hoc ctia sinh vién truong nay trong thoi gian gan day véi mic ¥ nghia
5%7?

¢) Nhiing sinh vién c6 gio tu hoc tit 10 gio/tuan trd len la nhing sinh vién cham hoc.
Hay udce lugng sb sinh vien cham hoc ctia truong nay véi do tin cay 98% (biét truong

¢6 10000 sinh vien)?

Dap s6: T = 7.8462; s = 3.3491.

a) (7.3; 8.4) git/ tuan.
b) gio tu hoc trung binh trong mot tuan ciia sinh vién trudng nay trong thoi gian gan
day da giam sit.
c) (1787; 3597) sinh viéen.
Bai 5.23. Néu may déng bao hoat dong binh thuong thi trong luong clia mot loai san
pham la dai lugng ngau nhién tuan theo phan phéi chuan véi trong lugng trung binh la

80gr. Kiém tra trong lugng ctia mot s6 san pham do méy san xuat, ta duge két qua (don
vi: gram)

Trong lugng | 75 | 78 | 80 | 82 | 85
Sésénpham | 2 | 6 | 9 | 5| 3
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a) May dong bao duge xem 1a hoat dong binh thuong néu né sdn xuat ra nhitng san
pham c6 trong lugng ding nhu quy dinh (80 gr). Véi miic ¥ nghia 5% hay cho biét
may dong bao nay hoat dong ¢6 binh thusng hay khong?

b) Uéc lugng trong lugng trung binh ciia loai san pham nay véi do tin cay 98%.

Dap s6: T = 80.12; s = 2.6508.

a) (7.3; 8.4) git/ tuan.
b) may déng bao hoat dong binh thudng.
c) (78.8; 81.4) san pham.

Bai 5.24. Khio sat vé trong luong clia mot loai trai cay, ta thu duge bang so lieu sau:

Trong lugng (gr) | 200-300 | 300-400 | 400-500 | 500-600 | 600-700 | 700-800
SO trai 40 130 110 80 30 10

a) Nhing trai cay c6 trong lugng trén 500 gr la tréi loai I. Hay ude lugng trong huong
trung binh cta trai loai I v6i do tin cay 95%7

b) Néu cho rang ty lé trai loai I 1a 40% thi c6 chap nhan duge khong (v6i mite ¥ nghia
5%)7?

¢) Néu cho rang trong lugng trung binh ctia mot trai 1a 500 gr thi ¢6 chap nhan duge
khong (v6i miic ¥ nghia 2%)?

Dap s6: T = 440; s = 120.1503
a) (580.2; 603.2) gr.
b) ty le trai loai I 1a 40% thi khong chap nhan dugc.

c) trong lugng trung binh ctia mot trai 1a 500 gr thi khong chap nhan duge.
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PHU LUC: BANG TRA THONG KE

Bang 1: Bang gia tri ham Gauss (ham mat do Gauss)

22

f(ﬂ:)=\/%6 :

x 0 1 2 3 4 ) 6 7 8 9

0,0 | 0,3989 | 3989 | 3989 | 3986 | 3986 | 3984 | 3982 | 3980 | 3977 | 3973
0,1 ] 3970 | 3965 | 3961 | 3956 | 3951 | 3945 | 3939 | 3932 | 3925 | 3918
0,2 | 3910 | 3902 | 3894 | 3885 | 3876 | 3867 | 3857 | 3847 | 3836 | 3825
0,3 3814 | 3802 | 3790 | 3778 | 3765 | 3752 | 3739 | 3726 | 3712 | 3697
0,4 | 3683 | 3668 | 9653 | 3637 | 3621 | 3605 | 3589 | 3572 | 3555 | 3538
0,5 3521 | 3503 | 3485 | 3467 | 3448 | 3429 | 3410 | 3391 | 3372 | 3352
0,6 | 3332 | 3312 | 3292 | 3271 | 3251 | 3230 | 3209 | 3187 | 3166 | 3144
0,71 3123 | 3101 | 3079 | 3056 | 3034 | 3011 | 2989 | 2966 | 2943 | 2920
0,8 | 2897 | 2874 | 2850 | 2827 | 2803 | 2780 | 2756 | 2732 | 2709 | 2685
0,9 | 2661 | 2637 | 2613 | 2589 | 2565 | 2541 | 2516 | 2492 | 2468 | 2444
1,0 | 2420 | 2396 | 2371 | 2347 | 2323 | 2299 | 2275 | 2251 | 2227 | 2203
1,1 | 2179 | 2155 | 2131 | 2107 | 2083 | 2059 | 2036 | 2012 | 1989 | 1965
1,2 | 1942 | 1919 | 1895 | 1872 | 1849 | 1826 | 1804 | 1781 | 1758 | 1736
1,3 1714 | 1691 | 1669 | 1647 | 1626 | 1604 | 1582 | 1561 | 1539 | 1518
1,4 | 1497 | 1476 | 1456 | 1435 | 1415 | 1394 | 1374 | 1354 | 1334 | 1315
1,6 | 1295 | 1276 | 1257 | 1238 | 1219 | 1200 | 1182 | 1163 | 1145 | 1127
1,6 | 1109 | 1092 | 1074 | 1057 | 1040 | 1023 | 1006 | 0989 | 0973 | 0957
1,71 0940 | 0925 | 0909 | 0893 | 0878 | 0863 | 0848 | 0833 | 0818 | 0804
1,8 | 0790 | 0775 | 0761 | 0748 | 0734 | 0721 | 0707 | 0694 | 0681 | 0669
1,9 | 0656 | 0644 | 0632 | 0620 | 0608 | 0596 | 0584 | 0573 | 0562 | 0551
2,0 | 0540 | 0529 | 0519 | 0508 | 0498 | 0488 | 0478 | 0468 | 0459 | 0449
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Bang 1: Bang gia tri ham Gauss (tiép theo)

22

[ 2

2.1
2,2
2.3
2.4
2.5
2,6
2.7
2.8
2.9
3,0
3,1
3,2
3,3
3.4
3,5
3,6
3,7
3,8
3,9

0440
0355
0283
0224
0175
0136
0104
0079
0060
0044
0033
0024
0017
0012
0009
0006
0004
0003
0002

0431
0347
0277
0219
0171
0132
0101
0077
0058
0043
0031
0023
0017
0012
0008
0006
0004
0003
0002

0422
0339
0270
0213
0167
0129
0099
0075
0056
0042
0031
0022
0016
0012
0008
0006
0004
0003
0002

0388
0310
0246
0194
0151
0116
0088
0067
0050
0037
0027
0020
0014
0010
0007
0005
0003
0002
0002

0379
0303
0241
0189
0147
0113
0086
0065
0048
0036
0026
0019
0014
0010
0007
0005
0003
0002
0002

0371
0297
0235
0184
0143
0110
0084
0063
0047
0035
0025
0018
0013
0009
0007
0005
0003
0002
0001

0363
0290
0229
0180
0139
0107
0081
0061
0046
0034
0025
0018
0013
0009
0006
0004
0003
0002
0001
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Bang 2: Bang gia tri tich phan Laplace (ham phan phéi xac suat Gauss)

o)~ [ (<2

x| 00| 01| 02 03] 04 05 06 07 08 09
0 | 0,000 | 0,004 | 0,008 | 0,012 | 0,016 | 0,0199 | 0,0239 | 0,0279 | 0,0319 | 0,0359
0,1 | 0389 | 0438 | 0478 | 0517 | 0557 | 0396 | 0636 | 0675 | 0714 | 0753
0,2 | 0793 | 0832 | 0871 | 0910 | 0948 | 0987 | 1026 | 1064 | 1103 | 1141
0,3 1179 | 1217 | 1255 | 1293 | 1331 | 1368 | 1406 | 1443 | 1480 | 1517
0,4 | 1554 | 1591 | 1628 | 1664 | 1700 | 1736 | 1772 | 1808 | 1844 | 1879
0,5| 1915 | 1950 | 1985 | 2019 | 2054 | 2088 | 2123 | 2157 | 2190 | 2224
0,6 | 2257 | 2291 | 2324 | 2357 | 2389 | 2422 | 2454 | 2486 | 2517 | 2549
0,7 | 2580 | 2611 | 2642 | 2673 | 2703 | 2734 | 2764 | 2794 | 2823 | 2852
0,8 | 2881 | 2910 | 2939 | 2967 | 2995 | 3023 | 3051 | 3078 | 3106 | 3133
0,9 | 3159 | 3186 | 3212 | 3238 | 3264 | 3289 | 3315| 3340 | 3365| 3389
1 | 3413 | 3438 | 3461 | 3485 | 3508 | 3531 | 3554 | 3577 | 3599 | 3621
1,1 | 3643 | 3665 | 3686 | 3708 | 3729 | 3749 | 3770 | 3790 | 3810 | 3830
1,2 | 3849 | 3869 | 3888 | 3907 | 3925 | 3944 | 3962 | 3980 | 3997 | 4015
1,3 | 4032 | 4049 | 4066 | 4082 | 4099 | 4115 | 4131 | 4147 | 4162 | 4177
14| 4192 | 4207 | 4222 | 4236 | 4251 | 4265 | 4279 | 4292 | 4306 | 4319
1,5 | 4332 | 4345 | 4357 | 4370 | 4382 | 4394 | 4406 | 4418 | 4429 | 4441
1,6 | 4452 | 4463 | 4474 | 4484 | 4495 | 4505 | 4515 | 4525 | 4535 | 4545
1,7 | 4554 | 4564 | 4573 | 4582 | 4501 | 4599 | 4608 | 4616 | 4625 | 4633
1,8 | 4641 | 4649 | 4656 | 4664 | 4671 | 4678 | 4686 | 4693 | 4699 | 4706
1,9 | 4713 | 4719 | 4726 | 4732 | 4738 | 4744 | 4750 | 4756 | 4761 | 4767
2 | 4772 | 4778 | 4783 | 4788 | 4793 | 4793 | 4803 | 4808 | 4812 | 4817
2,1 | 4821 | 4826 | 4830 | 4834 | 4838 | 4838 | 4846 | 4850 | 4854 | 4857
2.2 | 4861 | 4864 | 4868 | 4871 | 4875 | 4875 | 4881 | 4884 | 4887 | 4890
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Bang 2: Bang gia tri tich phan Laplace (tiép theo)

01

02

03

04

05

06

07

08

2.3
2.4
2.5
2,6
2.7
2.8
2.9

3,1
3,2
3,3
3.4
3,5
3,6
3,7
3.8
3.9

4893
4918
4938
4953
4962
4974
4981
49865
49903
49931
49952
49966
49977
49984
49989
49993
49995

4896
4920
4940
4955
4966
4975
4982
49869
49906
49934
49953
49967
49978
49985
49990
49993
49995

4898
4922
4941
4956
4967
4976
4982
49874
49909
49936
49955
49969
49978
49985
49990
49993
49996

4901
4925
4943
4957
4968
4977
4983
49878
49912
49938
49957
49970
49979
49986
49990
49994
49996

4904
4927
4945
4959
4969
4977
4984
49882
49915
49940
49958
49971
49980
49986
49991
49994
49996

4904
4927
4945
4959
4969
4977
4984
49882
49915
49940
49958
49971
49980
49986
49991
49994
49996

4909
4931
4948
4961
4971
4979
4985
49889
49921
49924
49961
49973
49982
49987
49992
49994
49996

4911
4932
4949
4962
4972
4979
4985
49893
49924
49946
49962
49974
49982
49988
49992
49995
49996

4913
4934
4951
4963
4973
4980
4986
49897
49926
49948
49964
49975
49983
49988
49992
49995
49997

4916
4936
4952
4964
4974
4981
4986
49900
49929
49950
49965
49976
49984
49989
49993
49995
49997
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Bang 3: Bang phan vi chuan tic U,

0.50
0.51
0,52
0.53
0.54
0.55
0.56
0.57
0.58
0.59
0.60
0.61
0.62
0.63
0.64
0.65
0.66
0.67
0.68
0.69
0.70

0.000
0.025
0.030
0.075
0.100
0.126
0.151
0.176
0.202
0.228
0.253
0.279
0.305
0.332
0.358
0.385
0.412
0.440
0.468
0.496
0.524

2.054
2.075
2.097
2.120
2.144
2.170
2.197
2.226
2.257
2.290
2.326
2.366
2.409
2.457
2.512
2.576
2.652
2.748
2.878
2.090
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Bang 4: Bang phan vi Student ¢,(n)

bac tu do n — 1, mic xac suat «
P(T>ty(n—1))=avéi T ~ St(n).

n—1; a| 0.10 | 0.05 | 0.025 | 0.01 0.005 | 0.001
1 3.078 | 6.314 | 12.706 | 31.821 | 63.675 | 66.619
2 1.886 | 2.920 | 4.303 | 6.965 | 9.925 | 22.326
3 1.638 | 2.353 | 3.182 | 4.541 | 5.841 | 10.213
4 1.533 | 2.132 | 2.776 | 3.747 | 4.604 | 7.173
) 1.476 | 2.015 | 2.571 | 3.365 | 4.032 | 5.893
6 1.440 | 1.943 | 2.447 | 3.143 | 3.707 | 5.208
7 1.415 | 1.895 | 2.365 | 2.998 | 3.499 | 4.785
8 1.397 | 1.860 | 2.306 | 2.896 | 3.355 | 4.501
9 1.383 | 1.833 | 2.262 | 2.821 | 3.250 | 4.297
10 1.372 | 1.812 | 2.228 | 2.764 | 3.169 | 4.144
11 1.363 | 1.796 | 2.201 | 2.718 | 3.106 | 4.025
12 1.356 | 1.782 | 2.179 | 2.861 | 3.055 | 3.930
13 1.350 | 1.771 | 2.160 | 2.650 | 3.012 | 3.852
14 1.345 | 1.761 | 2.145 | 2.624 | 2.977 | 3.787
15 1.341 | 1.753 | 2.131 | 2.602 | 2.947 | 3.733
16 1.337 | 1.746 | 2.120 | 2.583 | 2.921 | 3.686
17 1.333 | 1.740 | 2.110 | 2.567 | 2.898 | 3.646
18 1.330 | 1.734 | 2.101 | 2.552 | 2.878 | 3.610
19 1.328 | 1.719 | 2.093 | 2.539 | 2.861 | 3.579
20 1.325 | 1.725 | 2.086 | 2.528 | 2.845 | 3.552
21 1.323 | 1.721 | 2.080 | 2.518 | 2.831 | 3.527
22 1.321 | 1.717 | 2.074 | 2.508 | 2.819 | 3.505
23 1.319 | 1.714 | 2.069 | 2.500 | 2.807 | 3.485
24 1.318 | 1.711 | 2.064 | 2.492 | 2.797 | 3.467
25 1.316 | 1.708 | 2.060 | 2.485 | 2.787 | 3.450
26 1.315 | 1.706 | 2.056 | 2.479 | 2.779 | 3.435
27 1.314 | 1.703 | 2.052 | 2473 | 2.771 | 3.421
28 1.313 | 1.701 | 2.048 | 2.467 | 2.763 | 3.408
29 1.311 | 1.699 | 2.045 | 2.462 | 2.756 | 3.396
30 1.310 | 1.697 | 2.042 | 2.457 | 2.750 | 3.385
40 1.303 | 1.684 | 2.021 | 2.423 | 2.704 | 3.307
60 1.296 | 1.671 | 2.000 | 2.390 | 2.660 | 3.232

120 1.289 | 1.658 | 1.980 | 2.358 | 2.617 | 3.160
+00 1.282 | 1.645 | 1.960 | 2.326 | 2.576 | 3.090
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Bang 4: Bang phan vi Khi binh phuong bac tw do n miic xac suat o

nya | 0,995 | 0,99 | 0,975 | 0,95 | 005 | 0,025 | 0,01 | 0,005
1 | 0,000 | 0,000 | 0,001 | 0,004 | 3,841 | 5,024 | 6,635 | 7,879
2 | 0,010 | 0,020 |0,0151 | 0,103 | 5911 | 7,378 | 9,210 | 10,597
3 | 0,072 | 0,115 | 0216 | 0,352 | 7,815 | 9,348 | 11,345 | 12,838
4 | 0,207 | 0,297 | 0,484 | 0,711 | 9,488 | 11,143 | 13,277 | 14,860
5 | 0,412 | 0,554 | 0,831 | 1,145 | 10,070 | 12,832 | 15,086 | 16,750
6 | 0,676 | 0,872 | 1,237 | 1,635 | 12,592 | 14,449 | 16,812 | 18,548
7 1 0,989 | 1,239 | 1,690 | 2,167 | 14,067 | 16,013 | 18,475 | 20,278
8 | 1,314 | 1,646 | 2,180 | 2,733 | 15,507 | 17,535 | 20,090 | 21,995
9 | 1,735 | 2,088 | 2,700 | 3,322 | 16,919 | 19,023 | 21,666 | 23,589
10 | 2,156 | 2,558 | 3,247 | 3,940 | 18,307 | 20,483 | 23,209 | 25,188
11 | 2,603 | 3,053 | 3,816 | 4,575 | 19,675 | 21,920 | 24,725 | 26,757
12 | 3,074 | 3,571 | 4,404 | 5,226 | 21,026 | 23,337 | 26,217 | 28,300
13 | 3,565 | 4,107 | 5,009 | 5,982 | 22,362 | 24,736 | 27,688 | 29,819
14 | 4,075 | 4,660 | 5,629 | 6,571 | 23,685 | 26,119 | 29,141 | 31,319
15 | 4,601 | 5229 | 5,262 | 7,261 | 24,996 | 27,488 | 30,758 | 32,801
16 | 5,142 | 5812 | 6,908 | 7,962 | 26,296 | 28,845 | 32,000 | 34,267
17 | 5,697 | 6,408 | 7,564 | 8,672 | 27,587 | 30,191 | 33,409 | 35,718
18 | 6,265 | 7,015 | 8,231 | 9,390 | 28,869 | 31,526 | 34,805 | 37,156
19 | 6,844 | 7,633 | 8,907 | 10,117 | 30,144 | 32,852 | 36,191 | 38,582
20 | 7,343 | 8,260 | 9,591 | 10,851 | 31,410 | 34,170 | 37,566 | 39,997
21 | 8,034 | 8,897 | 10,283 | 11,591 | 32,671 | 35,479 | 38,932 | 41,401
22 | 8,543 | 9,542 | 10,982 | 12,388 | 33,924 | 36,781 | 40,289 | 42,796
23 | 9,260 | 10,196 | 11,689 | 13,091 | 35,172 | 38,076 | 41,638 | 44,181
24 | 9,886 | 10,856 | 12,401 | 13,848 | 36,415 | 39,364 | 42,980 | 45,558
925 | 10,520 | 11,524 | 13,120 | 14,611 | 37,652 | 40,646 | 44,314 | 46,928
26 | 11,160 | 12,198 | 13,844 | 15,379 | 38,885 | 41,923 | 45,642 | 48,290
27 | 11,808 | 12,879 | 14,573 | 16,151 | 40,113 | 43,194 | 46,963 | 49,645
28 | 12,461 | 13,565 | 15,308 | 16,928 | 41,337 | 44,461 | 48,278 | 50,993
29 | 13,121 | 14,256 | 16,047 | 17,708 | 42,557 | 45,722 | 49,588 | 52,336
30 | 13,787 | 14,930 | 16,791 | 18,493 | 43,773 | 46,979 | 50,892 | 63,672
40 | 20,707 | 22,164 | 24,433 | 26,509 | 55,578 | 5,342 | 63,691 | 66,766
50 | 27,991 | 29,707 | 32,307 | 24,754 | 67,505 | 71,420 | 76,154 | 79,490
100 | 67,328 | 70,065 | 74,222 | 77,929 | 124,34 | 129,56 | 135,80 | 140,16
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Bang 5: Bang phan phbi Fisher véi o = 0.01

N Bac tu do (df) cha t& s6 (n)

Dfmau (m) | 2 3 4 5 6 7 8 9 10
1 4052 | 4999 | 5404 | 5624 | 5764 | 5859 | 5928 | 5981 | 6022 | 6056
2 98,50 | 99,00 | 99,16 | 99,25 | 99,30 | 99,33 | 99,36 | 99,38 | 99,39 | 99,40
3 34,12 | 30,82 | 29,46 | 28,71 | 28,24 | 27,91 | 27,67 | 27,49 | 27,34 | 27,23
4 21,20 | 18,00 | 16,69 | 15,98 | 15,52 | 15,21 | 14,98 | 14,80 | 14,66 | 14,55
5 16,26 | 13,27 | 12,06 | 11,39 | 10,97 | 10,67 | 10,46 | 10,29 | 10,16 | 10,05
6 13,75 | 10,02 | 9,78 | 9,15 | 8,75 | 847 | 8,26 | 810 | 7,98 | 7,87
7 12,25 | 9,55 | 8,45 | 7.85 | 7.46 | 7,19 | 6,99 | 6,84 | 6,72 | 6,62
8 11,26 | 8,65 | 7,59 | 7,01 | 6,63 | 6,37 | 6,18 | 6,03 | 591 | 5,81
9 10,56 | 8,02 | 6,99 | 6,42 | 6,06 | 580 | 5,61 | 547 | 535 | 5,26
10 10,04 | 7,56 | 6,55 | 5,99 | 5,64 | 539 | 520 | 5,06 | 4,94 | 4,85
11 965 | 7,21 | 6,22 | 567 | 532 | 5,07 | 4,89 | 4,74 | 4,63 | 4,54
12 9,33 | 6,93 | 595 | 541 | 506 | 4,82 | 4,64 | 4,50 | 4,39 | 4,30
13 9,07 | 6,70 | 574 | 521 | 4,86 | 4,62 | 444 | 4,30 | 4,19 | 4,10
14 8,86 | 6,51 | 5,56 | 5,04 | 4,60 | 4,46 | 4,28 | 4,14 | 4,03 | 3,94
15 8,68 | 6,36 | 542 | 4,80 | 4,56 | 4,32 | 4,14 | 4,00 | 3,89 | 3,80
16 8,53 | 6,23 | 5,20 | 4,77 | 4,44 | 4,20 | 4,03 | 3,80 | 3,78 | 3,69
17 840 | 6,11 | 519 | 4,67 | 434 | 4,10 | 3,93 | 3,79 | 3,68 | 3,59
18 8,29 | 6,01 | 500 | 4,58 | 425 | 4,01 | 3,84 | 3,71 | 3,60 | 3,51
19 8,18 | 593 | 501 | 4,50 | 4,17 | 3,94 | 3,77 | 3,63 | 3,52 | 3,43
20 8,10 | 585 | 4,94 | 4,43 | 4,10 | 3,87 | 3,70 | 3,56 | 3,46 | 3,37
21 8,02 | 578 | 4,87 | 4,37 | 4,04 | 3,81 | 3,64 | 3,51 | 3,40 | 3,31
22 795 | 572 | 4,82 | 4,31 | 3,99 | 3,76 | 3,59 | 345 | 3,35 | 3,26
23 788 | 566 | 4,76 | 4,26 | 3,94 | 3,71 | 3,54 | 341 | 3,30 | 3,21
924 782 | 561 | 4,72 | 422 | 390 | 3,67 | 3,50 | 3,36 | 3,26 | 3,17
25 777 | 5,57 | 4,68 | 4,18 | 3,85 | 3,63 | 346 | 3,32 | 3,22 | 3,13
26 772 | 553 | 4,64 | 4,14 | 3,82 | 3,59 | 342 | 3,29 | 3,18 | 3,00
27 768 | 549 | 4,60 | 4,11 | 3,78 | 3,56 | 3,39 | 3,26 | 3,15 | 3,06
28 764 | 545 | 457 | 4,07 | 3,75 | 3,53 | 3,36 | 3,23 | 3,12 | 3,03
29 760 | 542 | 454 | 4,04 | 3,73 | 3,50 | 3,33 | 3,20 | 3,09 | 3,00
30 756 | 539 | 4,51 | 4,02 | 3,70 | 3,47 | 3,30 | 3,17 | 3,07 | 2,98
40 731 | 518 | 4,31 | 3,83 | 3,51 | 3,29 | 3,12 | 2,99 | 2,89 | 2,80
60 708 | 498 | 413 | 3,65 | 3,34 | 3,12 | 2,95 | 2,82 | 2,72 | 2,63
120 6,85 | 4,79 | 3,95 | 3,48 | 3,17 | 2,96 | 2,79 | 2,66 | 2,56 | 2,47
00 6,63 | 461 | 3,78 | 3,32 | 3,02 | 2,80 | 2,64 | 2,51 | 241 | 2,32

73




Bang 5 (tt): Bang phan phbi Fisher véi a = 0.01

} Bac tu do (df) cha ti s6 (n)

Dfmau (m) | 77T 15 | 20 | 24 | 30 | 40 | 60 | 120
1 6083 | 6107 | 6157 | 6209 | 6234 | 6260 | 6286 | 6313 | 6340
2 09,41 | 99,42 | 99,43 | 99,45 | 99,46 | 99,47 | 99,48 | 99,48 | 99,49
3 27,13 | 27,05 | 26,87 | 26,69 | 26,60 | 26,50 | 26,41 | 26,32 | 26,22
4 14,45 | 14,37 | 14,20 | 14,02 | 13,93 | 13,84 | 13,75 | 13,65 | 13,56
5 9,96 | 9,89 | 9,72 | 9,55 | 947 | 9,38 | 9,29 | 9,20 | 9,11
6 779 | 772 | 756 | 7,40 | 7,31 | 7,23 | 7,14 | 7,06 | 6,97
7 6,54 | 6,47 | 6,31 | 6,16 | 6,07 | 599 | 591 | 582 | 5,74
8 573 | 5,67 | 552 | 5,36 | 528 | 5,20 | 5,12 | 5,03 | 4,95
9 518 | 5,11 | 4,96 | 4,81 | 4,73 | 4,65 | 4,57 | 4,48 | 4,40
10 A77 | 471 | 4,56 | 4,41 | 4,33 | 4,25 | 4,17 | 4,08 | 4,00
11 446 | 4,40 | 4,25 | 4,10 | 4,02 | 3,94 | 3,86 | 3,78 | 3,69
12 422 | 4,16 | 4,01 | 3,86 | 3,78 | 3,70 | 3,62 | 3,54 | 3,45
13 4,02 | 3,96 | 3,82 | 3,66 | 3,59 | 351 | 343 | 3,34 | 3,25
14 3.86 | 3,80 | 3,66 | 3,51 | 343 | 3,35 | 327 | 3,18 | 3,09
15 3,73 | 3,67 | 352 | 3,37 | 3,29 | 321 | 3,13 | 3,05 | 2,96
16 362 | 3,55 | 341 | 3,26 | 3,18 | 3,10 | 3,02 | 2,93 | 2,84
17 352 | 346 | 3,31 | 3,16 | 3,08 | 3,00 | 2,92 | 2,83 | 2,75
18 343 | 3,37 | 3,23 | 3,08 | 3,00 | 2,92 | 2,84 | 2,75 | 2,66
19 336 | 3,30 | 3,15 | 3,00 | 2,02 | 2,84 | 2,76 | 2,67 | 2,58
20 329 | 323 | 3,00 | 2,94 | 2,86 | 2,78 | 2,69 | 2,61 | 2,52
21 324 | 3,17 | 3,03 | 2,88 | 2,80 | 2,72 | 2,64 | 2,55 | 2,46
22 3,18 | 3,12 | 2,98 | 2,83 | 2,75 | 2,67 | 2,58 | 2,50 | 2,40
23 3,14 | 3,07 | 2,93 | 2,78 | 2,70 | 2,62 | 2,54 | 245 | 2,35
24 3,00 | 3,03 | 2,80 | 2,74 | 2,66 | 2,58 | 2,49 | 2,40 | 2,31
25 3,06 | 2,99 | 2,85 | 2,70 | 2,62 | 2,54 | 245 | 2,36 | 2,27
26 3,02 | 2,96 | 2,81 | 2,66 | 2,58 | 2,50 | 2,42 | 2,33 | 2,23
27 2,99 | 2,93 | 2,78 | 2,63 | 2,55 | 247 | 2,38 | 2,29 | 2,20
28 2,96 | 2,90 | 2,75 | 2,60 | 2,52 | 2,44 | 2,35 | 2,26 | 2,17
29 293 | 2,87 | 2,73 | 2,57 | 2,49 | 241 | 2,33 | 2,23 | 2,14
30 291 | 2,84 | 2,70 | 2,55 | 2,47 | 2,39 | 2,30 | 2,21 | 2,11
40 273 | 2,66 | 2,52 | 2,37 | 2,29 | 2,20 | 2,11 | 2,02 | 1,92
60 2,56 | 2,50 | 2,35 | 2,20 | 2,12 | 2,03 | 1,94 | 1,84 | 1,73
120 240 | 2,34 | 2,19 | 2,03 | 1,05 | 1,86 | 1,76 | 1,66 | 1,53
00 225 | 2,18 | 2,04 | 1,88 | 1,79 | 1,70 | 1,59 | 1,47 | 1,32
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Bang 5 (tt): Bang phan phdi Fisher vé6i a = 0.05

N Bac tu do (df) cha ti& s6 (n)

Dfmau (m) | 5 2 3 4 5 6 7 8 9 10
1 161,5 | 199,5 | 215,7 | 224,6 | 230,2 | 234,0 | 236,8 | 238,9 | 240,5 | 241,9
2 18,51 | 19,49 | 19,16 | 19,25 | 19,30 | 19,33 | 19,35 | 19,37 | 19,38 | 19,40
3 10,13 | 9,55 | 9,28 | 9,12 | 9,01 | 8,94 | 8,289 | 885 | 8,81 | 879
4 771 | 6,94 | 6,59 | 6,39 | 6,26 | 6,16 | 6,09 | 6,04 | 6,00 | 596
5 6,61 | 579 | 541 | 5,19 | 505 | 4,95 | 4,88 | 4,82 | 4,77 | 4,74
6 599 | 514 | 4,76 | 4,53 | 4,39 | 4,28 | 4,21 | 4,15 | 4,10 | 4,06
7 559 | 4,74 | 4,35 | 4,12 | 3,97 | 3,87 | 3,79 | 3,73 | 3,68 | 3,64
8 532 | 4,46 | 4,07 | 3,84 | 3,69 | 3,58 | 3,50 | 3,44 | 3,39 | 3,35
9 512 | 426 | 3,86 | 3,63 | 348 | 3,37 | 3,29 | 3,23 | 3,18 | 3,14
10 4,96 | 4,10 | 3,71 | 3,48 | 3,33 | 3,22 | 3,14 | 3,07 | 3,02 | 2,98
11 4,84 | 3,98 | 359 | 3,36 | 3,20 | 3,09 | 3,01 | 2,95 | 2,90 | 2,85
12 4,75 | 3,89 | 349 | 3,26 | 3,11 | 3,00 | 2,91 | 2,85 | 2,80 | 2,75
13 4,67 | 3,81 | 341 | 3,18 | 3,03 | 2,92 | 2,83 | 2,77 | 2,71 | 2,67
14 4,60 | 3,74 | 334 | 3,11 | 2,96 | 2,85 | 2,76 | 2,70 | 2,65 | 2,60
15 454 | 3,68 | 329 | 3,06 | 2,90 | 2,79 | 2,71 | 2,64 | 2,59 | 2,54
16 449 | 3,63 | 3,24 | 3,01 | 285 | 2,74 | 2,66 | 2,59 | 2,54 | 2,49
17 445 | 3,69 | 320 | 2,96 | 2,81 | 2,70 | 2,61 | 2,55 | 2,49 | 2,45
18 441 | 355 | 3,16 | 2,93 | 2,77 | 2,66 | 2,58 | 2,51 | 2,46 | 2,41
19 438 | 3,52 | 3,13 | 2,90 | 2,74 | 2,63 | 2,54 | 2,48 | 2,42 | 2,38
20 4,35 | 3,49 | 3,10 | 2,87 | 2,71 | 2,60 | 2,51 | 245 | 2,39 | 2,35
21 4,32 | 347 | 3,07 | 2,84 | 2,68 | 2,57 | 2,49 | 2,42 | 2,37 | 2,32
22 4,30 | 3,44 | 3,05 | 2,82 | 2,66 | 2,55 | 2,46 | 2,40 | 2,34 | 2,30
23 428 | 3,42 | 3,03 | 2,80 | 2,64 | 2,53 | 2,44 | 2,37 | 2,32 | 2,27
924 4,26 | 3,40 | 3,01 | 2,78 | 2,62 | 2,51 | 242 | 2,36 | 2,30 | 2,25
25 424 | 3,39 | 2,99 | 2,76 | 2,60 | 2,49 | 2,40 | 2,34 | 2,28 | 2,24
26 423 | 3,37 | 2,08 | 2,74 | 259 | 247 | 2,39 | 2,32 | 227 | 2,22
27 421 | 3,35 | 2,96 | 2,73 | 2,57 | 246 | 2,37 | 2,31 | 2,25 | 2,20
28 420 | 3,34 | 2,95 | 2,71 | 2,56 | 245 | 2,36 | 2,29 | 2,24 | 2,19
29 4,18 | 3,33 | 2,93 | 2,70 | 2,55 | 243 | 2,35 | 2,28 | 2,22 | 2,18
30 417 | 3,32 | 2,92 | 2,69 | 2,53 | 242 | 233 | 2,27 | 221 | 2,16
40 4,08 | 323 | 2,84 | 2,61 | 245 | 2,34 | 225 | 2,18 | 2,12 | 2,08
60 4,00 | 3,15 | 2,76 | 2,53 | 2,37 | 2,25 | 2,17 | 2,10 | 2,04 | 1,99
120 392 | 3,07 | 2,68 | 245 | 2,29 | 2,18 | 2,09 | 2,02 | 1,96 | 1,91
00 3.84 | 3,00 | 2,60 | 2,37 | 2,21 | 2,10 | 2,01 | 1,94 | 1,88 | 1,83
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Bang 5 (tt): Bang phan phbi Fisher vé6i a = 0.05

y Bac tu do (df) cha ti s6 (n)
Dfmau (m) | =05 90 [ 24 | 30 | 40 | 60 120
1 243 | 244 | 246 | 248 | 249 | 250 | 251 | 252 | 253
2 1941194 19,4 | 19,5 [ 195 | 19,5 | 19,5 | 19,5 | 19,5
3 8,76 | 8,74 | 8,70 | 8,66 | 8,64 | 8,62 | 8,59 | 857 | 8,55
4 594 | 591 | 5,86 | 5,80 | 5,77 | 5,75 | 5,72 | 5,69 | 5,66
5 4,70 | 4,68 | 4,62 | 4,56 | 4,53 | 4,50 | 4,46 | 4,43 | 4,40
6 4,03 | 4,00 | 3,94 | 3,87 | 3,84 | 3,81 | 3,77 | 3,74 | 3,70
7 3,60 | 3,57 | 3,51 | 3,44 | 3,41 | 3,38 [ 3,34 | 3,30 | 3,27
8 331 (328322315312 308 |3,04]|301| 2097
9 3,10 | 3,07 | 3,01 [ 2,94 | 2,90 | 2,86 | 2,83 | 2,79 | 2,75
10 2,94 [ 2,01 | 2,85 | 2,77 | 2,74 | 2,70 | 2,66 | 2,62 | 2,58
11 2.82 12,79 | 2,72 | 2,65 | 2,61 | 2,57 | 2,53 | 2,49 | 2,45
12 272 12,69 | 2,62 | 2,54 | 2,51 | 2,47 | 2,43 | 2,38 | 2,34
13 2,63 | 2,60 | 2,53 | 2,46 | 2,42 | 2,38 [ 2,34 | 2,30 | 2,25
14 257 | 2,53 | 2,46 [ 2,39 | 2,35 | 2,31 | 2,27 | 2,22 | 2,18
15 251 | 2,48 | 2,40 [ 2,33 [ 2,29 | 2,25 | 2,20 | 2,16 | 2,11
16 2,46 | 2,42 | 2,35 [ 2,28 [ 2,24 | 2,19 | 2,15 | 2,11 | 2,06
17 2411238 2,31 (2,23 (2,19 |2,15 | 2,10 | 2,06 | 2,01
18 2,37 12,34 | 2,27 [ 2,19 | 2,15 | 2,11 | 2,06 | 2,02 | 1,97
19 2,34 1231223216211 |2,07]203| 19| 1,93
20 2,31 12,28(220|2,12]208 2,041,919 | 1,90
21 2,28 12,25 | 2,18 [ 2,10 [ 2,05 | 2,01 | 1,96 | 1,92 | 1,87
22 2,26 | 2,23 (2,15 2,07 2,03 | 1,98 1,04 | 1,89 | 1,84
23 2,24 12,20 | 2,13 [ 2,05 [ 2,01 | 1,96 | 1,01 | 1,86 | 1,81
24 2,22 12,18 | 2,11 [ 2,03 [ 1,98 | 1,94 | 1,89 | 1,84 | 1,79
25 2,20 | 2,16 | 2,09 | 2,01 | 1,96 | 1,92 | 1,87 | 1,82 | 1,77
26 2,18 [ 2,15 2,07 [ 1,99 | 1,95 | 1,90 | 1,85 | 1,80 | 1,75
27 2,17 [ 2,13 2,06 | 1,97 | 1,93 | 1,88 | 1,84 | 1,79 | 1,73
28 2,15 2,12 | 2,04 [ 1,96 | 1,91 | 1,87 | 1,82 | 1,77 | 1,71
29 2,14 (2,10 | 2,03 1,94 | 1,90 | 1,85 | 1,81 | 1,75 | 1,70
30 213 12,09 (201 |1,93]1,8 | 1,84 1,79 | 1,74 | 1,68
40 2,04 [ 2,00 1,92 |1,84 | 1,79 | 1,74 | 1,69 | 1,64 | 1,58
60 1,95 1,92 [ 1,84 | 1,75 | 1,70 | 1,65 | 1,59 | 1,53 | 1,47
120 1,87 | 1,83 | 1,75 | 1,66 | 1,61 | 1,55 | 1,50 | 1,43 | 1,35
00 1,79 | 1,75 | 1,67 | 1,57 | 1,52 | 1,46 | 1,39 | 1,32 | 1,22
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