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Phan I

BAI TAP



Chuong 1

Tap hop - Giai tich té6 hop

1.1 Tap hop

Bai tap 1.1. Cho day tap hop Ay, As, ..., A,,.... Chitng minh rang luon luon ton tai day tap
hop By, B, ..., B,,..., sao cho:

(a) Cac B; tung doi mot roi nhau;

(b) U, Ai = U2, B

Bai tap 1.2. Chitng minh rang cic hé thitc sau day tuong duong néu A va B 1a tap hop con
cua (2
AUB=Q,AC B,BC A.

Bai tap 1.3. Khang dinh cho ring néu A, B, C la tap hop con ctia tap hop € sao cho
AcCcBuUCvaBcCAUC, thi B =0,
c6 dang khong?
Bai tap 1.4. Chiing minh rang néu A, B, C 1a cac tap hop con ctia tap hop Q, sao cho
ANBCCvAUCCB, thh AnNC =10

Bai tap 1.5. Tim biéu thiic don gidn clia cac biéu thiic sau:

(a) (AUB)(AUC)
(b) (AUB)(AUB);

(c) (AUB)(AUB)(AUB)
(d) (AUB)(AUB)(AUB)



1.2 Giai tich to hgp

(e) (AUB)(BUC)

Bai tap 1.6. He thiic nao trong cac hé thic sau day ding

(a) AUBUC =AU (B\ AB)U(C\ AC)
(b) AUB=(A\AB)UB

() (AUB)\A=B

(d) (AUB)\C =AU (B\C)

() ABC = AB(C UB)

(f) ABUBCUCA D ABC

(g) (ABUBCUCA)C (AUBUC)

(h) ABC Cc AUB

(i) AUBC = ACUBC
()

Bai tap 1.7. Chtng minh rang:

AUBC =C\ (C(AUB))

(a) AUBUAUB=A

(b) (AUB)AB = ABU BA

Bai tap 1.8. Chiing minh

(a) Neu AUB=ABthi A=B

(b) AUBC > (AU B)C

(c) Neu A, CABiCBvaANB=0thi A,NB; =

1.2 Giai tich t6 hgp

Bai tap 1.9. Mot 16 hang c6 50 san pham.

(a) C6 bao nhiéu cach chon ngau nhién ciing lic 5 san pham dé kiém tra?

(b) C6 bao nhiéu cach chon ngiu nhién 1an lugt 5 san pham?

Bai tap 1.10. Trong mot hé thong dién thoai noi bo 3 s6
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(a) ¢6 bao nhieu méay c6 cac chit s6 khac nhau?
(b) C6 bao nhiéu méy c6 s6 9 ¢ cudi con céc chit s6 con lai déu khac nhau?

Bai tap 1.11. Mot 16p hoc ¢6 40 hoc sinh gom 20 nam va 20 nit. Cé bao nhiéu céch chia dé
trong moi nita 16p ¢6 10 nam sinh va 10 nt sinh?

Bai tap 1.12. Néu mot ngudi c6 6 doi vé khac nhau va 4 doi giay khac nhau. C6 bao nhiéu
cach két hop gitta v6 va giay?

Bai tap 1.13. Nam ngudi A, B, C, D, E sé phat bicu trong mot hoi nghi. C6 bao nhiéu cach
sap xép dé:

(a) Ngusi B phét biéu sau A.

(b) Ngusi A phat biéu xong thi dén lugt B.
Bai tap 1.14. C6 6 hoc sinh dugc sap xép ngoi vao 6 chd da ghi s6 thit tir trén mot ban dai.
Tim s6 cach xép

(a) 6 hoc sinh vao ban.

(b) 6 hoc sinh nay vao ban sao cho 2 hoc sinh A, B ngoi canh nhau.

(c) 6 hoc sinh nay ngoi vao ban sao cho 2 hoc sinh A, B khong ngdi canh nhau.

Bai tap 1.15. Mot 16p c6 40 hoc sinh. Gido vién chii nhiém mudén chon ra mot ban can sy 16p:
1 16p trudng, 1 16p pho, 1 thi quy. Héi gido vién chi nhiém c¢6 bao nhiéu cach chon ban can sy
16p?

Bai tap 1.16. Mot hop c6 8 bi dé, 6 bi trang, 4 bi vang. Ngudi ta chon ra 6 bi tit hop d6. Hoi
¢6 bao nhiéu cach chon néu:

(a) Khong yéu cau gi them.

(b) Phai c¢6 2 bi do, 2 bi trang, 2 bi vang.

(c) C6 ding 2 bi vang,.

Bai tap 1.17. Mot don canh sat khu vuc c¢6 9 nguoi. Trong ngay can cit 3 ngudi lam nhiem vu
¢ dia diém A, 2 nguoi ¢ dia diém B con 4 ngudi truc tai don. Héi ¢6 bao nhiéu cach phan cong?

Bai tap 1.18. Mot t6 san xuat c6 12 ngudi, trong dé c6 4 nit, can chia thanh 4 nhém déu
nhau. Hay tim s6 cach phan chia sao cho mdi nhém c6 1 nit?

Bai tap 1.19. Xép 12 hanh khach lén 4 toa tau. Tim s cach sip xép:

(a) Moi toa ¢6 3 hanh khach.
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(b) Mot toa ¢6 6 hanh khach, mot toa ¢6 4 hanh khach, 2 toa con lai mdi toa ¢6 1 hanh khach.
Bai tap 1.20. Gia sit m,n,r 1a cac s6 nguyén duong. Chitng minh rang
clor o +crorl 4.4t =Cr
Bai tap 1.21. Chiing minh ring
(a) C) +2C2 4 - +nCj = n2""!
(b) 21.C2+3.2.C2 + -+ n(n—1)C" =n(n—1)2"2

Bai tap 1.22. Cho m,n,r 1a cac s6 nguyén duong. Ching minh rang
(2) Y Crw=Crti =Gt
k=0

b) D _(-DfCr = (-pmar,

k=0
Bai tap 1.23. Chiing minh ring
(GO +(Co)" +---+ () = C,

Bai tap 1.24. Chiing minh ring

n

(R — R )

B
Il
o



Chuong 2
Bién c6 va xac suat

2.1 Bién co

Bai tap 2.1. Khi nao thi c6 cac déng thiic sau:

Hai sy kién A va A + B ¢6 xung khic khong?

Bai tap 2.2. Mot chiée tau thiy gom mot banh lai, 4 noi hoi, 2 tude bin. Goi A, Bi(i =

1,...,4),C;(j = 1,2) 1an lugt 1a cac sy kien banh lai hoat dong tot, noi hoi thit ¢ hoat dong tot,

tudc bin thit j hoat dong tot. Biét rang tau hoat dong tét khi va chi khi banh 14i, it nhat 1 noi

hoi va it nhat mot tudc bin déu hoat dong tét. Goi D la su kién tau hoat dong tét. Hay biéu

dién D va D qua A, B;, C;.

Bai tap 2.3. C6 4 sinh vien lam bai thi. Ki hieu B;(i = 1,...,4) 1a bién c6 sinh vién thit 7 lam

bai thi dat yéu cau. Hay biéu dién cac bién cb sau day:

(a) C6 ding mot sinh vien dat yéu cau.

(b) C6 ding ba sinh vién dat yeu cau.

(c)
)

(d) Khong c6 sinh vién nao dat yéu cau.

Cé6 it nhat mot sinh vien dat yéu cau.

Bai tap 2.4. Xét phép thit: Gieo mot xtic xic 2 lan. Mo ta khong gian bién ¢ so cap ting vdi
phép thit trén?
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Goi A: “Tong s6 noét chia hét cho 37, B: “Tri tuyet doéi ctia hiéu sé ndt 1a sé chin”. Biéu dién
A, B?

Bai tap 2.5. Cho A, B 1a hai bién ¢6 ngau nhién da biét. Tim bién c¢d X tit hé thic:

X+A+X+A=B

Bai tap 2.6. Xét phép thit: Ban khong han ché vao 1 bia cho dén khi tring bia lan dau tién
thi ditng. Biéu dién khong gian bién cb so cap ciia bién c¢6 trén. Chi ra mot he day di cac bién
cb.

Bai tap 2.7. Gieo hai con xtic xic can doéi va dong chat. Goi A; 1a bién c¢6 x4y ra khi s6 not
§ mat trén con xtc xac thit nhat 1ai(i = 1,...,6), By bién ¢6 xdy ra khi s6 not ¢ mét trén con
xtc xac thi hai 1a k(k=1,...,6).

(a) Hay mo t& cac bién ¢d AgBg, A3Bs

(b) Viét bang ki hiéu cac bién co:

e A: “hiéu giita s6 n6ét 6 mit trén con xtc xac thit nhat va thi hai c6 tri s6 tuyet doéi
bing ba’.

e B:“sH ndt ¢ mat trén hai con xtc xac bang nhau”.

(c) Hay chi ra mot nhém day du cac bién cb.

2.2 Xac suit cd dién

Bai tap 2.8. Mot nhom n ngudi xép ngau nhién thanh mot hang dai.
(a) Tim xac suat dé 2 ngudi dinh trude diing canh nhau.
(b) Tim x4c suat dé 2 ngusi d6 ding cach nhau 2 ngudi.
(¢) Tim x4c suat dé 2 nguoi d6 ding cach nhau r ngudi (0 < r < n — 2).

(d) Xét truong hop khi ho xép thanh mot vong tron.
Bai tap 2.9. Thang mAy clia mot toa nha 7 tang, xuat phat tit tang mot véi 3 ngudi khach.
Tinh xac suat dé:

(a) Tat ca cuing ra ¢ tang bon.

(b) Tat cA ciing ra 6 mot tang.

(c) Mbi ngudi ra mot tang khac nhau.
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Bai tap 2.10. C6 n qua cau dudce phan ngau nhién lan lugt vao n hop, mdi hop co thé chia
nhiéu qua cau. Khi phan biét hop va cau, tim xac suat dé mdi hop chita mot qua cau.

Bai tap 2.11. Cho mot 16 hang gom n san pham trong d6 c6 m san pham xau. Lay ngAu nhién
tit 16 hang d6 k san pham. Tim x4c suat sao cho trong s6 san pham lay ra c6 ding s sdn pham
xau (s < k).

Bai tap 2.12. Ta gieo lién tiép 4 lan mot dong tién can d6i dong chat. Tim xac suat clia cac
bién cb:

(a) A: “C6 hai mat sap”.

(b) B: “Cé ba mat ngia”.

(c) C:“C6 it nhat mot mat sap”.

Bai tap 2.13. Mudi hai san pham dudc sdp ngau nhién vao ba hop. Tim xéc suat dé hop thi
nhét c6 chita ba san pham.

Bai tap 2.14. Gieo dong thai hai con xtc xiac dong chat can déi n lan lién tiép.Tim xac suat
dé xuat hien it nhat mot 1an hai mat trén cting ¢6 6 not.

2.3 Xac suat hinh hoc

Bai tap 2.15. Mot thanh sit thang dugc bé thanh ba khic mot cach ngdu nhién. Tim xéac
suat dé ba khiic d6 tao dugc thanh mot tam giac. Biét ring thanh sit dai [ (don vi dai.)

Bai tap 2.16. (Bai toan Butffon) Trén mit phang c6 cac duong thang song song cach déu
nhau 2a, gieo ngau nhién mot cay kim c6 do dai 21 (I < a). Tim xac suat dé cay kim cit mot
duong thang nao dé.

Bai tap 2.17. Trén duong tron ban kinh R ¢6 mot diém A ¢6 dinh, chon ngau nhién mot diém
B. Tim xac suat dé cung AB khong qua R.

Bai tap 2.18. Trén doan thang OA ta gieo mot cach ngdu nhien hai diéem B, C ¢6 toa do tuong
ting 14 OB = z,0C = y(y > x). Tim x4c suat sao cho do dai ciia doan BC bé hon do dai ctia
doan OB.

2.4 Cac cong thiic tinh xac suat co ban

Bai tap 2.19. Mot hé thdng dude cau tao béi 3 bo phan doc lap nhau. He thong sé hoat dong
néu it nhat 2 trong 3 bo phan con hoat dong. Néu do tin cay ctia mdi bo phan 1a 0.95 thi do tin
cay cia hé thong 13 bao nhieu?



2.4 Cac cong thiic tinh xac suat co ban 8

Bai tap 2.20. Mot hop ¢6 7 bi do va 3 bi den.

(a) Lay ngau nhién 1 vién bi tit hop ra dé kiém tra. Tinh xac suat nhan duge bi den.
(b) Lay ngiu nhién lan lugt c6 hoan lai 2 bi. Tinh xéac suat dé lay dugc 2 bi den.
(¢) Lay ngiu nhién ra 2 vién bi tit hop. Tinh xac suat dé lay dugc 2 bi den.

Bai tap 2.21. Cho P(A) =3,P(B) =4 va P(A+ B) = 3.

Tinh P(AB), P(A.B), P(A+ B), P(AB), P(AB).

Bai tap 2.22. Ty lé ngusi mic bénh tim trong mot viing dan cu 1a 9%, mac bénh huyét ap 1a

12%, méc ca hai benh 1a 7%. Chon ngau nhién mot ngusi trong ving. Tinh xéc suat dé ngusi

do
(
(

a) Bi bénh tim hay bi bénh huyét ap.

b) Khong bi bénh tim ciing khong bi bénh huyét ap.

)
)
(c) Khong bi bénh tim hay khong bi bénh huyét ap.
(d) Bi bénh tim nhung khong bi bénh huyét ap.

)

(e) Khong bi bénh tim nhung bi bénh huyét ap.

Bai tap 2.23. Ban quén mat s cudi cuing trong s6 dién thoai can goi (s6 dién thoai gom 6 chit
s6) va ban chon s6 cubi ciing nay mot cach ngau nhién. Tinh xac suat dé ban goi ding s6 dién
thoai nay ma khong phai thit qua 3 lan. Néu biét s6 cudi cuing 1a s6 1é thi xac suat nay 1a bao
nhiéu ?

Bai tap 2.24.
(a) Cho A, B la hai bién c¢6 doc lap. Chting minh ring A, B; A, B va A, B déu la cac cap bién
c6 doc lap.

(b) Cho Ay, Ay, ..., A, 1a n bién c6 doc lap. Chitng minh ring Ay, Ay, ..., A, ciing la n bién
cd doc lap. Tt d6 suy ra rang néu xét n bién ¢d By, Bs, ..., B, v6i B; = A; hoac B; = A;
thi By, Bs, ..., B, ciing 1a n bién c6 doc lap.

Bai tap 2.25. Mot dot x6 s6 phat hanh N vé, trong dé c6 M vé c¢6 thudng. Mot ngudi mua r
vé (r < N — M). Tinh xac suat dé ngusi dé cé it nhat mot vé tring thudng.

Bai tap 2.26. Mot ngudi c6 3 con ga méi, 2 con ga trong nhdt chung mot long. Mot nguoi dén
mua, ngudi ban bat ngau nhién ra mot con. Ngudi mua chap nhan mua con do.

(a) Tim xac suat dé ngudi d6 mua dugdc con ga mai.
Nguoi thit hai dén mua, ngudi ban lai bat ngau nhién ra mot con.
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(b) Tim x4c suat ngudi thit hai mua duge ga trong, biét raing ngudi thit nhat mua duge ga mai.

(c) Xac suat trén bang bao nhiéu néu ngudi ban ga quén mat rang con ga ban cho nguoi thi
nhat 1a ga trong hay ga mai?

Bai tap 2.27. C6 mot nhém n sinh vién, moi ngudi c6 mot 4o mua gidng hét nhau. Mot hom
troi mua, ca nhém cting dén 16p va treo 40 & mac 4o. Liic ra vé vi voi vang moi nguoi lay hi hoa
mot cai 4o. Tinh x4c suat c6 it nhat mot sinh vien chon ding 4o clia minh.

Bai tap 2.28. Mot nguoi viét n 1a thu va bo n 14 thu nay vao trong n phong bi da viét sin
dia chi. Tim x4c suat sao cho c6 it nhat mot 14 thu duge bd diung vao phong bi clia né.

Bai tap 2.29. Ba xa thi, mdi ngudi ban mot vien dan vao muc tiéu véi xac suat trang dich

ctia mdi nguoi 1a 0.6;0.7;0.8. Tim x4c suat

a) chi c6 nguoi thit hai ban tring.
(c) c6 it nhat mot ngudi ban tring.

(a)
(b) ¢6 ding mot ngudi ban tring.
)
(d

) ca ba ngudi déu ban tring.

(e) c¢6 ding hai nguoi bén tring.

(f) ¢6 it nhat hai nguoi ban tring.

(g) c6 khong qua hai ngudi ban tring.

Bai tap 2.30. Cho hai bién ¢6 xung khdc A va B, sao cho P(A) # 0, P(B) # 0.
Chting minh rang A va B phu thuoc nhau.

Bai tap 2.31. Ba con ngua a,b, ¢ trong mot cuoc dua ngya. Néu xuat hién bac c6 nghia 1a b
dén dich trudce, sau d6 1a a va vé cudi la c. Khi d6 tap hop tat ca cac kha nang xuat hien 1a

Q = {abc, acb, bac, bca, cab, cba}.

Gia st rang P[{abc}] = P[{acb}] = 1/18 va bon kha ning con lai déu c6 xac suat xdy ra la 2/9.
Hon nita, ta dinh nghia cac bién c6

A ="g dén dich truéc b" va B = "a dén dich truée ¢"
(a) Hai bién ¢6 A va B c6 tao thanh mot he day du ctia Q7
(b) Hai bién ¢6 A va B ¢6 doc 1ap nhau?

Bai tap 2.32. C6 ton tai hai bién c¢6 xung khic va doc 1ap khong?
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Bai tap 2.33. Mot may tinh dién ti gom c6 n bo phan. Xac suat héng trong khoang thoi gian
T clia bo phan thit k bang pi(k = 1,2,...,n). Néu du chi mot bo phan bi hong thi may tinh
nging lam viée. Tim xac suat dé may tinh ngiing lam viéc trong khoang thoi gian 7.

Bai tap 2.34. Chitng minh riang néu
P(A|B) > P(A), thi P(B|A) > P(B)
Bai tap 2.35. Gia st P(AB) = 1/4, P(A|B) = 1/8 va P(B) = 1/2. Tinh P(A).

Bai tap 2.36. Biét rang ta da nhan dugc it nhat mot mit nglra trong 3 1an tung dong xu doc
lap. Hoéi xac suat dat dugce cd 3 mit ngiia 14 bao nhieu?

Bai tap 2.37. Tung mot con xtc sic hai lan doc lap nhau. Biét rang lan tung thi nhat dugc
s6 not chén. Tinh xac suat tong s6 not hai lan tung bang 4.

Bai tap 2.38. Gia st P(A) = P(B) = 1/4 va P(A|B) = P(B). Tinh P(AB).

Bai tap 2.39. Bin lién tiép vao mot muc tiéu cho dén khi c6 mot vien dan dau tién roi vao
muc tiéu thi ngling ban. Tim x4c suat sao cho phai ban dén vién thit 6, biét rang xac suat tring
dich ctia méi vien dan 1a 0.2 va cac lan ban 1a doc lap.

Bai tap 2.40. Gia sit cac bién ¢ Aj, ..., A, doc lap c6 xac suat tuong ting P(Ax) = pr(k =
1,...,n). Tim x4c suat sao cho:

(a) khong mot bién ¢6 nao trong céc bién c6 dé xuat hien.

(b) ¢6 it nhat mot bién c¢6 trong cac bién c¢6 d6 xuat hien.
Tt d6 suy ra cong thic khai trién tich

[T —ps)

k=1

Bai tap 2.41. C6 ba tiéu chi phd bién cho viéc chon mua mot chiée xe hoi méi nao dé la A:
hop s6 tu dong, B: dong co V6, va C: dicu hoa nhiét do. Diyra trén dit licu ban hang truée day, ta
c¢6 thé gia sit rang P(A) = 0.7, P(B) = 0.75, P(C) = 0.80, P(A+ B) = 0.80, P(A+ C) = 0.85,
P(B+C)=0.90 va P(A+ B+ C) =0.95, v6i P(A) la x4c suat ngudi mua bat ki chon tiéu chi
A, v.v.... Tinh xac suat ctia cac bién cd sau:

(a) ngudi mua chon it nhat mot trong 3 tieu chi.
(b) ngusi mua khong chon tiéu chi nao trong 3 tiéu chi trén.
(c) nguoi mua chi chon tieéu chi diéu hoa nhigt do.

)
)
)
)

(d) ngusi mua chon chinh x4c mot trong 3 tiéu chi.
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2.5 Cong thitc xac suat day dii, cong thitc Bayes

Bai tap 2.42. Gia stt P(B|A;) = 1/2, P(B|A2) = 1/4 v6i A; va Ay 1a hai bién ¢6 dong kha
niang va tao thanh mot he day du cac bién ¢6. Tinh P(A;|B).

Bai tap 2.43. Mot hop dung 10 phiéu trong dé c6 2 phiéu tring thudng. C6 10 ngusi lan lugt
rat tham. Tinh xac suat nhan dude phan thudng ciia moéi ngudi.

Bai tap 2.44. Co6 hai hop dung bi. Hop 1 dung 20 bi trong d6 ¢6 5 bi dé va 15 bi trang. Hop
2 dung 15 bi trong d6 c6 6 bi dé va 9 bi trang. LAy mot bi § hop 1 bo vao hop 2 , tron déu roi
lay ra mot bi. Tinh xac suat nhan dude bi dé? bi trang?

Bai tap 2.45. Trong mot ving dan cu, cit 100 nguoi thi c6 30 nguoi hat thude 14. Biét ty le
ngudi bi viem hong trong s6 nguoi hit thude 14 1a 60%, trong s6 nguoi khong hut thude 14 1a
30%. Kham ngau nhién mot ngudsi va thay ngudi dé bi viem hong.

(a) Tim xac suat dé ngusi dé hat thude 1a.

(b) Néu ngudi dé khong bi viem hong thi xac suat dé ngusi d6 hit thude 14 14 bao nhieu.

Bai tap 2.46. Mot trung tam chan doan bénh diing mot phép kiém dinh 7. Xéc suat dé mot
ngudi dén trung tam ma c6 benh 1a 0.8. Xac suat dé ngusi kham cé bénh khi phép kiém dinh
duong tinh 1a 0.9 va xac suat dé ngusi kham khong c6 bénh khi phép kiém dinh am tinh 1a 0.5.
Tinh cac xac suat

(a) phép kiém dinh 1a duong tinh.
(b) phép kiém dinh cho két qué ding.

Bai tap 2.47. Mot cip tré sinh doi c6 thé do cting mot trimg (sinh doi that) hay do hai triing
khac nhau sinh ra (sinh doi gid). Céc cip sinh déi that luon luon cé cung gisi tinh. Céc cdp sinh
doi gia thi gidi tinh clia mdi dita doc 1ap v6i nhau va c6 xéac suat 13 0.5. Thong ke cho thay 34%
cap sinh doi 1a trai; 30% cép sinh doi 1a gai va 36% cap sinh doi ¢6 gidi tinh khéac nhau.

(a) Tinh ty lé cap sinh doi that.
(b) Tim ty lé cdp sinh doi that trong sé cac ciap sinh doi c6 cung gidi tinh.

Bai tap 2.48. Co6 10 hop bi, trong do6 ¢6 4 hop loai I, 3 hop loai 11, con lai 1a hop loai II1. Hop
loai I ¢6 3 bi trang va 5 d6, hop loai II c6 4 bi trang va 6 bi do6, hop loai III ¢6 2 bi trang va 2
bi dé.

(a) Chon ngau nhién mot hop va tit d6 lay hi hoa 1 bi. Tim xac suat dé duge bi do.

(b) Chon ngiu nhién mot hop va tit d6 1ay 1 bi thi dugce bi trang. Tim x4c suat dé bi lay ra
thuodc loai II.
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Bai tap 2.49. C6 hai 16 san pham, 16 tht nhat c6 10 san pham loai I v& 2 san pham loai II.
Lo tht hai c¢6 16 san pham loai I v& 4 sdn pham loai II. T méi 16 ta lay ngdu nhién mot san
pham. Sau do, tit 2 san pham thu dudc lay hi hoa ra mot san pham. Tim xac suat dé san pham
lay ra sau ciing la san pham loai 1.

Bai tap 2.50. C6 2 16 ga. Lo thi nhat gom 15 con, trong d6 c¢6 3 con ga tréong. Lo thi hai
gom 20 con, trong d6 c6 4 ga trong. Mot con tit 16 thit hai nhay sang 16 thit nhat. Sau d6 ti 16
thit nhat ta bat ngdu nhién ra mot con. Tim xac suat dé con ga bat ra la ga trong.

Bai tap 2.51. Ba may ti dong san xuat ciing mot loai chi tiét, trong d6 may I san xuat 25%,
may 1I san xuat 30% va may III san xuat 45% tong san lugng. Ty 1é phé pham clia cac méy lan
lugt 1a 0.1%:;0.2%:; 0.4%. Tim xéac suat dé khi chon ngau nhién ra 1 san pham tit kho thi

(a) dugc chi tiét phé pham.

(b) chi tiét phé pham d6 do méy II san xuat.
Bai tap 2.52. Gia st 3 may M, My, M; san xuat lan lugt 500, 1000, 1500 linh kién moi ngay
v6i ti le phé pham tuong ting 1a 5%, 6% va 7%. Vao cudi ngay lam viéc nao do, ngusi ta lay mot
linh kién duge sdn xuat bdi mot trong 3 may trén mot cach ngau nhién, két qua 1a duge mot
phé pham. Tim xéc suat linh kién nay dugc sdn xuat béi may Ms.
Bai tap 2.53. Ba khau phéo cling ban vio mot muc tiéu véi xac suat tring dich ctia méi khau
12 0.4;0.7;0.8. Biét rang xac suat dé muc tieu bi tieu diet khi tring mot phat dan 1a 30%, khi
tring 2 phat dan 1& 70%, con trang 3 phat dan thi chac chan muc tiéu bi tieu diet. Gid st mdi
khau phéo bian 1 phat.

(a) Tinh x4c suat dé muc tieu bi tieu diét.
(b) Biét ring muc tieu da bi tieu diét. Tinh x4c suat dé khau thi 3 c6 déng gép vao thanh
cong do.
Bai tap 2.54. Hop I ¢6 10 linh kién trong d6 ¢6 3 bi héng. Hop II ¢6 15 linh kién trong dé co
4 bi héng. Lay ngau nhién tit mdi hop ra mot linh kién.
(a) Tinh x4c suat dé ca 2 linh kién 1ay ra déu hong.
(b) S6 linh kién con lai trong 2 hop dem b6 vao hop III. T hop III 1ay ngau nhién ra 1 linh
kien. Tinh x4c suat dé linh kien 1ay ra tit hop III bi héng.
(c) Biét linh kién lay ra tit hop III 1a héng. Tinh x4c suat dé 2 linh kién 1ay ra tit hop I va II
lac ban dau 1a hong.

Bai tap 2.55. C6 3 cita hang I, 11, III cling kinh doanh sin pham Y, trong d6 thi phan ctia
cita hang I, III nhu nhau va gap doi thi phan ciia cita hang II. Ti 1é san pham loai A trong 3
ctita hang lan lugt 1a 70%, 75% va 50%. Mot khach hang chon ngau nhién 1 ctia hang va ti d6
mua mot san pham.
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(a) Tinh x4c suat dé khach hang mua dudc san pham loai A.

(b) Gia sit khach hang da mua dugc san pham loai A, héi kha nang ngudi y da mua duge &
ctta hang nao 1a nhiéu nhat.

Bai tap 2.56. Cho ¢ la mot phép thit ngdu nhién véi 3 bién ¢b so cap co thé xay rala A, B va
C. Gia st ta tién hanh e vo han lan va doc 1ap nhau. Tinh theo P(A), P(B) xac suat bién c¢6 A
xuat hién truée B.



Chuong 3
Bién ngau nhién va ham phan phéi

Bai tap 3.1. Cho bién ngiu nhién roi rac X c6 bang phan phdi xac suat cho bdi bang sau:

0 1 2

x| 2
P || 18 2/8 2/8 2/8 1/8
(a) Tim ham phan phéi xac suat F(z).

(b) Tmh P(-1 < X <1)vaP (X < —1 hodic X = 2).

(c) Lap bang phan phdi x4c suat ctia bién ngau nhien Y = X2

Bai tap 3.2. Bién ngau nhién roi rac X c6 ham xac suat cho béi

_2:U+1
25

f(x) r=0,1,2,3,4

(a) Lap bang phan phdi xac suat cia X.
(b) Tih P(2 < X < 4) va P(X > —10).

Bai tap 3.3. Goi X 1a bién ngau nhién rdi rac ¢6 bang phan phdi xac suat sau

X -1 0 3
P 05 02 03

(a) Tinh do lech chuan cia X.

(b) Tinh ki vong ctia X3.
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(c) Tim ham phan phéi cia X.
(d) Ta dinh nghia Y = X2 + X + 1. Lap bang phan phoi xac suat ciia Y.

Bai tap 3.4. Bién ngiu nhién X c¢6 ham mat do f(z) nhu sau

kx(2—z) khil<xz<?2
fx) =

0 ndi khac
(a) X4c dinh gia tri ctia k dé f(z) 13 ham mat do ctia bién ngdu nhién X. V6i k vita tim duge
tinh ky vong va phuong sai ctia bién ngau nhién X.
(b) Tim ham phan phdi F(x) ctia bién ngau nhién X.
(¢) Tim ham phan phéi G(y) ctia bién ngau nhien Y = X3.

Bai tap 3.5. Bién ngau nhién lién tuc X c¢6 ham mat do

e Lkhiz>0
flz) =
0 khiz <0

(a) Tinh P (3 < X).

(b) Tim gia tri ctia @ sao cho P(X <a)=0,1.

(¢) Xac dinh ham phan phdi va mat do xac suit ctia bién ngdu nhien Y = v/ X.
Bai tap 3.6. Tinh P(X > 8) néu

—x/2

iﬁx?’e néu x >0

fx(x)=¢"*

0 néu khac

fX(x):\/%—xQ vii —\/ggxg\/g

Bai tap 3.8. Bién ngau nhién X c6 ham mat do

Bai tap 3.7. Cho

Tih P(X < 0).

a exp (—5) khiz >0
fz) = i
0 noi khac

Xac dinh:
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(a) Hing sb a.

(b) Ham phan phéi xac suat F(z)

(¢) Ky vong va phuong sai ciia bién ngau nhién X.

(d) Ky vong va phuong sai clia bién ngdu nhien Y = (X/2) — 1.

Bai tap 3.9. Cho X la bién ngau nhién c6 ham mat do sau
fx(z) =

v6i ¢ 1a mot hang s6 duong. Tim

(a) hing sb c

(b) trung binh cia X

(c) phuong sai cia X

(d) ham phan phdi Fx(z).

Bai tap 3.10. Bién ngau nhién lién tuc X c6 ham mat do

1
o) 59: khi0<ax <2
:E:

0 noi khac
Tim ham phan phdi va ham mat do x4c suat ciia cac bién ngau nhién sau:

(a) Y = X(2 - X).
(b) Z=4- X3
(c) T =3X +2.
Bai tap 3.11. Tinh phuong sai ctia v X néu
1/4 néuz=0

px(z) =19 1/2 néuz=1
1/4 néuzx=4
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Bai tap 3.12. Tinh phan vi mtc 25% (ttc 1a gid tri xg95 sao cho P(X < zg25) = 0.25) cua
bién ngau nhién lién tuc X c¢6 ham mat do sau:

re~/2 néux >0
fx(z) = )
0 neux <0
Bai tap 3.13. Cho

4

0 néu x < 0

x/2 néu<z<l1

Fx(x) =<

z/6+1/3 néul <z <4

1 néu x >4

\

13 ham phan phdi ctia bién ngau nhién lién tuc X.

Tinh ham mat do cta X.

(a
(b) Tim phan vi mitc 75% ctia X (ttc la tim 75 sao cho P(X < xg75) = 0.75).

)
)
(c) Tinh ki vong ciia X.
(d) Tinh B(1/X).
)

(e) Ta dinh nghia
-1 nfuX<1
1 néuX>1
(i) Tim Fy(0).
(ii) Tinh phuong sai ctia Y.

Bai tap 3.14. Bién ngau nhién lién tuc X c6 ham mat do xac suat

§x(2—:c) khio0 <z <2
flz) =4 4
0 noi khéc

(a) Xéac dinh ham phan phdi xac suat F(x) ciia bién ngau nhién X.
(b) Tinh E(X), Var (X) va trung vi clia bién ngau nhién X.

(c) Dat Y = v/ X, x4c dinh ham phan phdi va ham mat do xac suat ctia bién ngau nhien Y.



18

Bai tap 3.15. Tudi tho clia mot loai con tring nao do 1a mot bién ngdu nhién lién tuc X (don
vi thang) ¢6 ham mat do

kx?(4—x) khi0<z<4
fx) =
0 noi khac

(a) Tim héang sb k.

(b) Tim F(x).

(¢) Tim E (X), Var (X) va Mod(X).
)

(d) Tinh xac suat dé con tring chét truéc mot thang tuoi.

Bai tap 3.16. Bién ngau nhién lién tuc X c6 ham mat do

kx?e™2* khix >0
f(x) =
0 noi khac

(a) Tim hang s6 k.
(b) Tim ham phan phdi xac suat F(z).
(¢) Tim E (X), Var (X) va Mod(X).

Bai tap 3.17. C6 hai thiing thudc A va B, trong do:

- thung A ¢6 20 lo gom 2 lo hong va 18 lo tot

- thung B ¢6 20 lo gom 3 lo héng va 17 lo tot.

(a) Lay 6 mdi thung 1 lo. Goi X la s6 lo hong trong hai lo 1ay ra. Tim ham mat do cia X.
(b) Lay ¢ thung B ra 3 lo. Goi Y 1a s6 lo hong trong 3 1o 1ay ra. Tim ham mat do ctia Y.

Bai tap 3.18. Mot thiing dung 10 lo thubc trong dé c¢6 1 lo héng. Ta kiém tra timg lo (khong
hoan lai) cho t6i khi phat hién duge lo héng thi ding. Goi X 1a s6 lan kiém tra. Tim ham mat
do cua X. Tinh ki vong va phuong sai.

Bai tap 3.19. Mot bién ngau nhién lién tuc c6 ham mat do xac suat sau:

—xz/2

cre néu x > 0

fx(z) =

0 néuz < 0
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(a) Tim hang sb c.

(b) Tim ham phan phdi xac suat Fy(z).
(¢) Tim trung binh cia X

(d) Tim do lech chuan ciia X.

(e) Tim Med(X).

Bai tap 3.20. Goi X la tudi tho clia con ngudi. Mot cong trinh nghién citu cho biét ham mat
do cia X 1a

cr?(100 — z)?  khi 0 < 2 < 100
f(x) =
0 khi x < 0 hay > 100

(a) X&c dinh héng sb c.
(b) Tinh ki vong va phuong sai ciia X.
(c) Tinh xac suat ctia mot ngudi cé tudi tho > 60
(d) Tinh x4c suat clia mot ngusi cé tudi tho > 60, biét raing ngusi dé hien nay da 50 tudi.
Bai tap 3.21. Mot thiét bi gom 3 bo phan hoat dong doc lap v6i nhau, x4c suat trong khoang
thoi gian ¢ cac bo phan hong tuong ting bang 0.2; 0.3; 0.25. Goi X 1a s6 bo phan bi héng trong
khoang thai gian t.

(a) Lap bang phan phdi xac suat clia X.

(b) Viét biéu thitc ham phan phdi ciia X.

(c) Tinh P(0 < X < 4) theo hai cach.

Bai tap 3.22. Mot mau 4 san pham dugc riat ra khong hoan lai tit 10 san pham. Biét ring
trong 10 san pham nay c6 1 thit pham. Tinh xéc suat thid pham c6 trong mau.

Bai tap 3.23. Mot cai hop chita 100 transistor loai A va 50 transistor loai B.

(a) Cac transistor dugce rat ra lan lugt, ngdu nhien va duge hoan lai, cho dén khi lay duge
transistor loai B dau tién. Tinh xac suat 9 hoac 10 transistor dugc rut ra.

(b) S6 lugng cac transistor it nhat phai rat ra, ngau nhién va duge hoan lai, 14 bao nhiéu néu
ta mudn xac suat lay duge chi loai A nhé hon 1/37?

Bai tap 3.24. Goi X la s6 lan mit nhat xuat hién sau ba lan tung mot con xic xAc.

(a) Lap bang phan phdi xac suat clia X.
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(b) Tinh x4c suat c6 it nhat mot lan duge mét nhat.
(c) Tinh x4c suat c6 t6i da hai lan mat nhat.
(d) Tinh EX,Var(X)

Bai tap 3.25. Xét tro choi, tung mot con xtc xac ba lan: néu ca ba lan duge 6 nat thi linh 6
ngan d, néu hai lan 6 nuat thi linh 4 ngan d, mot 1an 6 nat thi linh 2 ngan d, va néu khong c6 6
nat thi khong linh gi hét. M6i lan choi phai dong A ngan d. Hoi :

(a) A 1a bao nhieu thi nguoi choi vé lau vé dai hué von (goi 1a tro choi cong bang).
(b) A la bao nhiéu thi trung binh mdi 1an ngudi choi mat 1 ngan d.

Bai tap 3.26. Mot hé thong an ninh gom c6 10 thanh phan hoat dong doc 1ap 1an nhau. He
thong hoat dong néu it nhat 5 thanh phan hoat dong. Dé kiém tra hé théng c6 hoat dong hay
khong, ngudi ta kiém tra dinh ki 4 thanh phan dugc chon ngiu nhién (khong hoan lai). He théng
dugc béo cao la hoat dong néu it nhat 3 trong 4 thanh phan dude kiém tra hoat dong. Néu that
su chi ¢6 4 trong 10 thanh phan hoat dong, thi xac xuat hé thong dude bao cao 1a hoat dong 1a
bao nhiéu?

Bai tap 3.27. Trong mot tro choi ném phi tiéu, ngudi choi huéng vé mot tam bia 16n c6 vé
mot vong tron ¢6 ban kinh 25 cm. Goi X 1a khodng cach (theo cm) gitta dau phi tiéu cAm vao
bia va tam vong tron. Gia st rang

erx? néu 0 < x <25

P(X <z)=
1 néuzxz>25

v6i ¢ 1a mot hang s6 nao do.
(a) Tinh

(i) héng s6 ¢

(ii) ham mat do, fx(x), cia X
(iii) trung binh cta X
(iv) xéac suat P(X < 10|X >5).

(b) Nguoi choi s6 mat 1 (don vi: ngan dong) cho mdi lan phéng va thang
10 néu X <r
1 néur<X<2r

0 néu2r<X<25

V6i gia tri ndo clia r thi s6 tién trung binh nguoi choi dat duge bang 0.257
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Bai tap 3.28. Cho X 1a mot dai luong ngau nhién c6 phan phoi xac suat nhu sau

X || 0 1 2 3 4 5 6 7
P | O

a 2a 2a 3a a? 2¢> Ta’+a
(a) Xéc dinh a
(b) Tinh P(X > 5), P(X < 3).

(c) Tinh k£ nhé nhat sao cho P(X < k) >

N —

Bai tap 3.29. Cho ham mat do ctia bién ngau nhién X c6 dang

(a)
Az khiz €]0,1]

f(z) =
0 khi x ¢ [0, 1]
(b)
Asinz  khi x € [0, 7]
f(z) =
0 khi = ¢ [0, 7]
(c)
Acosmx khix € |0, %]
f(z) =
0 khi = ¢ [0, 1]
(d)
A khiz>1
flay=9 "
0 khiz<l1

Hay xac dinh A. Tim ham phan phéi xac suat cia X. Tinh EX, Var(X) néu co.

Bai tap 3.30. Cho bién ngau nhién lien tuc X c¢6 ham phan phdi

0 khi z < =7
F(z) =4 a+bsinz khi —2<z<7Z
1 khix > Z

v6i a,b 1a hing s6.
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(a) Tim a va b.

(b) Vé6i a va b tim dugce & cau a), tinh ham mat do f(x) ctia X
va Mod(X), Med(X), P(X > 7)

Bai tap 3.31. Cho X va Y la hai bién ngau nhién doc lap va c6 phan phdi xac suat tuong tng
la

02 03 03 02

X -1 0 1 2 Y -1 0 1
P P 03 04 03

Tim phan phdi xac suat ctia X2, X + Y. Tinh ki vong, phuong sai ctia X, X +Y.
Bai tap 3.32. Mot mau gom 4 bién ngau nhién X, X,, X3, X, doc lap v6i nhau titng doi mot.

M&éi bién ngau nhién X;, i = 1,...,4 c6 ham mat do nhu sau:

2z khi0<z <1
flz) =
0 noi khéc

bat Y = max{ Xy, Xo, X3, X4} va Z = min{ Xy, Xy, X3, X4}. Tim ham méat do cua Y va Z.

Bai tap 3.33. Cho Fx 1a ham phan phéi x4c suat ciia bién ngau nhién X. Tim ham phan phoi
x4c suat clia bién ngau nhién

2 néuX #0
néu X =0

. 1 . .
Bai tap 3.34. Tim ham phan phdi cia i(X + | X]) néu ham phan phdi cia X la Fy.
Bai tap 3.35. Giad stt X ¢6 ham phan phdi lien tuc F(z). Xac dinh ham phan phdi cia
Y = F(X).

Bai tap 3.36. Gia stt F(x) 1a ham phan phdi ctia bién ngau nhién duong lién tuc X, c¢6 tinh
chat
PX<t4+z|X>t)=P(X <z) véiz,t>0

Chiing minh ring F(z) = 1 — e v6i z > 0.



Chuong 4
Mot s6 phan phéi xac suat théng dung

4.1 Phan phbi Bernoulli, nhi thic

Bai tap 4.1. C6 8000 san pham trong dé c6 2000 san pham khong dat tieu chuan ki thuat.
Lay ngiu nhién (khong hoan lai) 10 san pham. Tinh xac suat dé trong 10 san pham lay ra c6 2
san pham khong dat tiéu chuan.

Bai tap 4.2. Khi tiém truyén mot loai huyét thanh, trung binh c6 mot truong hgp phan tng
tren 1000 truong hop. Dung loai huyét thanh nay tiem cho 2000 ngudi. Tinh xac suat dé

(a) ¢6 3 truong hgp phén tng,
(b) ¢6 nhiéu nhat 3 truong hgp phéan ting,
(¢) ¢6 nhiéu hon 3 trudng hop phén tng.
Bai tap 4.3. Gia st ty 1é sinh con trai va con géi 1a bang nhau va bang % Mot gia dinh c6 4
ngudi con. Tinh xac suat dé 4 dia con dé gom
e 2 trai va 2 gai.
e 1 trai va 3 gal.
e 4 trai.

Bai tap 4.4. Mot nha may san xuat véi ty lé phé pham la 7%.

(a) Quan sat ngau nhién 10 sdn pham. Tinh x4c suat dé

i) c6 ding mot phé pham.

ii) c6 it nhat mot phé pham.
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iii) c6 nhiéu nhat mot phé pham.

(b) Hoéi phai quan sat it nhat bao nhiéu san pham dé xac suat nhan duge it nhat mot phé
pham > 0.9

Bai tap 4.5. Ty lé mot loai benh bam sinh trong dan s6 1a p = 0.01. Bénh nay can su cham
séc dac biet lac méi sinh. Mot nha bao sinh thuong c6 20 ca sinh trong mot tuan. Tinh xac suat
dé

(a) khong c6 truong hop nao can cham séc dic biet,

(b) ¢6 dting mot truong hop can cham soc dic biét,

(c) ¢6 nhiéu hon mot truong hgp can cham séc dic bigt.

Tinh bing quy luat nhi thitc roi diing quy luat Poisson dé so sanh két qua khi ta xap xi phan
phoi nhi thic B(n;p) bang phan phoi Poisson P(np).

Bai tap 4.6. Ty lé cii tri ing ho ting cit vien A trong mot cudc bau cit 1a 60%. Nguoi ta hoi y
kién 20 ctt tri duge chon mot cach ngau nhién. Goi X 1a s6 ngusi bé phiéu cho A trong 20 ngudi
do.

Bai tap 4.7. Gia st ty lé dan cu mic bénh A trong viung 1a 10%. Chon ngau nhién 1 nhém
400 nguoi.

(a) Viét cong thiic tinh x4c suat dé trong nhom c6 nhiéu nhat 50 ngudi mac bénh A.

(b) Tinh xap xi xac suat d6 bang phan phdi chuan.

Bai tap 4.8. Mot may san xuat ra san pham loai A v6i xac suat 0.485. Tinh x4c suat sao c6
trong 200 san pham do may san xuat ra cé it nhat 95 san pham loai A.

Bai tap 4.9. Dua vao s6 lieu trong qua khi, ta wéc luong ring 85% cac san pham ctia mot
mAy san xuat nao do la thit pham. Néu may nay san xuat 20 san pham mdi gio, thi xac suat 8
hodc 9 thit pham dugc san xuat trong moi khoang thoi gian 30 phit 1a bao nhicu?

Bai tap 4.10. Xac suat tring s6 1a 1%. Mbi tuan mua mot vé s6. Hoi phai mua vé s6 lien tiép
trong t6i thiéu bao nhiéu tuan dé cé khong it hon 95% hy vong triing sb it nhat 1 lan.
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Bai tap 4.11. Trong tro choi "bau cua’” c¢6 ba con xtic sic, mdi con c6 sau mat hinh la: bau,
cua, huu, nai, tom va ga. Gia stt ¢6 hai nguoi, mot ngudi choi vd mot ngudi lam cai. Néu mdi
van ngudi choi chi dit ¢ mot 6 (mot trong cac hinh: bau, cua, huu, nai, tom va ga) sau khi choi
nhiéu van thi nguoi ndo sé thang trong tro choi nay. Gia st thém mdi van ngudi choi dit 1000 d
néu thang sé duge 5000 d, néu thua sé mat 1000 d. Hoi trung binh mdi van nguoi thing sé thang
bao nhiéu?

Bai tap 4.12. (6 ba lo giong nhau: hai lo loai I, mdi lo ¢6 3 bi trang va 7 bi den; mot lo loai
IT c6 4 bi trang va 6 bi den. Mot tro choi duge dat ra nhu sau: M6i van, ngudi choi chon ngau
nhién mot lo va lay ra hai bi tit lo d6. Néu lay dugc ding hai bi trang thi ngudi choi thing,
ngudc lai ngudsi choi thua.

(a) Ngudi A choi tro choi nay, tinh x4c suat nguoi A thing ¢ moi van.

(b) Gia st nguoi A choi 10 van, tinh s6 van trung binh ngudi choi thing duge va s6 van nguoi
A thang tin chic nhat.

(c) Ngusi A phai choi it nhat bao nhiéu van dé xac suat thiang it nhat mot van khong dudi
0,99.

Bai tap 4.13. Cho X va Y la hai dai lugng ngau nhién doc lap.

(a) Gid st X ~ B(1,1), Y ~ B(2,1). Lap bang phan phoi xéc sudt ciia X + Y va kiem tra
ring X +Y ~ B(3, 1)

(b) Gia st X ~ B(1,3), Y ~ B(2,%). Tim phan bd xéc sudt ciia X 4+ Y. Ching minh réng
X +Y khong c6 phan bd nhi thic.

Bai tap 4.14. Hai cau thi ném béng vao ro. Cau thii thit nhat ném hai lan véi xac suat tring
ro6 ctia mdi lan 1a 0.6. Cau tht thi hai ném mot lan vé6i xac suat tring 16 14 0.7. Goi X 1a s6 lan
tring ro clia cd hai cau thi. Lap bang phan phdi xac suat clia X, biét ring két qua ciia cac lan
ném ro la doc lap v6i nhau.

Bai tap 4.15. Buu dién ding mot may tu dong doc dia chi trén bi thu dé phan loai timg khu
vuc gdi di, may c6 kha nang doc duge 5000 bi thu trong 1 phut. Kha nang doc sai 1 dia chi trén
bi thu la 0,04% (xem nhu viéc doc 5000 bi thu nay 1a 5000 phép thit doc 1ap).

(a) Tinh s6 bi thu trung binh méi phiat may doc sai.
(b) Tinh s6 bi thu tin chic nhat trong mdi phit may doc sai.

(c) Tinh xac suat dé trong mot phit may doc sai it nhat 3 bi thu.

Bai tap 4.16. Mot bai thi tric nghiem gom c6 10 cau hoéi, mdi cau c¢6 4 phuong an tra 1oi,
trong d6 chi c6 mot phuong an ding. Gia sit mdi cau tra 16i ding dude 4 diém va cau tra 16i sai
bi trit 2 diém. Mot sinh vien kém lam bai bang cach chon ngdu nhién mot phuong an cho méi
cau hoi.
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Bai tap 4.17. Cac san pham dudc san xuat trong mot day chuyén. Dé thic hién kiém tra chét
lugng, mdi gid ngudi ta rit ngdu nhién khong hoan lai 10 san pham tit mot hop c6 25 san pham.
Qua trinh san xuat duge bao céo la dat yéu cau néu c6 khong qua mot san pham la thit pham.

(a) Néu tat ca cdc hop dugc kiém tra déu chita chinh xéac hai thit pham, thi xac suat qué trinh
san xuat dudc bao cao dat yéu cau it nhat 7 lan trong mot ngay lam viec 8 gio 1a bao
nhiéu?

(b) St dung phan phdi Poisson dé xap xi xac suat duge tinh trong cau (a).

(c) Biét rang lan kiém tra chat lugng cudi ciing trong cau (a), qua trinh san xuat dugc bao
cao dat yéu cau. Héi xac suat mau 10 sdn pham tuong ing khong chita thit pham 1a bao
nhiéu?

4.2 Phan phbi Poisson

Bai tap 4.18. Mot trung tam buu dién nhan duge trung binh 3 cudce dién thoai trong moi
phiit. Tinh xac suat dé trung tam nay nhan duge 1 cude, 2 cude, 3 cudc goi trong 1 phit, biét
rang sd cuoc goi trong mot phit ¢6 phan phoéi Poisson.

Bai tap 4.19. Tinh P(X > 1|X < 1) néu X ~ P(5)

Bai tap 4.20. Cho X, Y la cdc bién ngau nhién doc lap, X ~ P(A\), Y ~ P(\2)

(a) Tinh xac suat P(X +Y =n)

(b) Tinh xac suat P(X = k| X +Y =n)
Bai tap 4.21. Mot cita hang cho thué xe 6t6 nhan thay rang s6 nguoi dén thué xe 6td vao
ngay thit by cudi tuan 1a mot dai luong ngau nhién X c6 phan phéi Poisson v6i tham s6 A = 2.
Gia st ctia hang c6 4 chiéc 6to.

(a) Tim x4c suat khong phai tat ca 4 chiéc 6t6 deu duge thue.

(b) Tim xac suat tat ca 4 chiée oto déu duge thue.

(c) Tim x4c suat clta hang khong dép tng duge yéu cau.
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(d) Trung binh ¢6 bao nhiéu 6td duge thue.

(e) Ctta hang can c6 it nhat bao nhiéu 6t6 dé xac suat khong dap ing duge nhu cau thué bé
hon 2%

Bai tap 4.22. Mot tong dai buu dién c6 cac cuoc dien thoai goi dén xuat hién ngau nhien, doc
lap véi nhau va ¢6 toc do trung binh 2 cuodc goi trong 1 phit. Tim xac suat dé

(a) c6 dung 5 cudce dién thoai trong 2 phit,
(b) khong c6 cude dién thoai nao trong khodng thoi gian 30 giay,
(c) c6 it nhat 1 cuoc dien thoai trong khodng thoi gian 10 giay.

Bai tap 4.23. Cac cudc goi dien dén tong dai tuan theo phan phéi Poisson véi mic A trén méi
phut. T kinh nghiém c6 dugc trong qua khi, ta biét rang xac suat nhan duge chinh xac mot
cudc goi trong mot phut bang ba lan xac suat khong nhan dude cude goi nao trong ciing thoi
gian.

(a) Goi X 1a s6 cuoc goi nhan duge trong mdi phat. Tinh xéac suat P(2 < X < 4).

(b) Ta xét 100 khoang thoi gian mot phat lién tiép va goi U la s6 khoang thoi gian mot phit
khong nhan duge cude goi dién nao. Tinh P(U < 1).

Bai tap 4.24. Tai mot diém ban vé méy bay, trung binh trong 10 phit ¢6 4 ngusi dén mua
vé. Tinh xé4c suat dé:

(a) Trong 10 phit c6 7 ngudi dén mua vé.
(b) Trong 10 phut ¢6 khong qua 3 ngudi dén mua vé.

Bai tap 4.25. Cac khach hang dén quay thu ngan, theo phan phoi Poisson, vé6i s6 lugng trung
binh 5 nguoi moéi phat. Tinh xac suat xuat hién it nhat 10 khach hang trong khodng thoi gian
3 phit.

Bai tap 4.26. S6 khach hang dén quay thu ngan tuan theo phan phoi Poisson v6i tham s6
A = 1 trong mdi khodng 2 phit. Tinh xac suat thoi gian dgi dén khi khach hang tiép theo xuat
hién (tu khach hang truée d6) nhé hon 10 phit.

Bai tap 4.27. S6 lugng nho kho trong mot cai banh quy bat ki ¢6 phan phdi Poisson véi tham
s A. Héi gia tri A 1a bao nhiéu néu ta muén xac suat c6 nhiéu nhat hai banh quy, trong mot
hop c¢6 20 banh, khong chita nho kho 1a 0.9257

Bai tap 4.28. Mot tram cho thué xe Taxi c¢6 3 chiéc xe. Hang ngay tram phai nop thué 8 USD
cho 1 chiéc xe (bat ké xe d6 c6 duge thué hay khong). Méi chiéc duge cho thué véi gia 20USD.
Gia st 6 xe duge yéu cau cho thué clia tram trong 1 ngay 1a dai lugng ngau nhién c6 phan phdi
Poisson véi p = 2.8.
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(a) Tinh sb tién trung binh tram thu dugce trong mot ngay.
(b) Giai bai toan trén trong trudng hgp tram c6 4 chiée xe.
(¢c) Theo ban, tram nén ¢6 3 hay 4 chiéc xe?

Bai tap 4.29. Ta c¢6 10 may san xuat (doc 1ap nhau), mdi may san xuat ra 2% thit pham
(khong dat chuan).

(a) Trung binh c6 bao nhiéu san pham dugdc san xuat bdi may dau tien trude khi né tao ra
thit pham dau tien?

(b) Ta lay ngAu nhién mot san pham tit méi may san xuat. Héi xac suat nhiéu nhat hai thi
pham trong 10 san pham nay 1a bao nhiéu?

(c) Lam lai cau (b) bang cach st dung xap xi Poisson.

(d) Phai lay ra it nhat bao nhicéu san pham dugc san xuat bdi méy dau tien dé xac suat dat
dugc it nhat mot thit pham khong nhé hon 1/2 (gia sit ring cac san pham la doc lap véi
nhau)?

4.3 Phan phdi chuan

Bai tap 4.30. Céc két qua ctia bai kiem tra chi s6 thong minh (IQ) cho céc hoc sinh ctia mot
truong tiéu hoc cho thay diém IQ ctia cac hoc sinh nay tuan theo phan phdi chuan véi cac tham
s6 1a p = 100 va o = 225. Ti 1é hoc sinh ¢6 diém IQ nhé hon 91 hodc 16n hon 130 14 bao nhieu?

Bai tap 4.31. Gia st chiéu dai X (don vi tinh m) clia mot noi dd xe bat ki tuan theo phan
phdi chuan N (j,0.01u2).

(a) Mot nguoi dan ong sd hitu mot chiée xe hoi cao cap c¢6 chiéu dai 16n hon 15% chiéu dai
trung binh ctia mot chd dau xe. Hai ti 1é chd dau xe c6 thé sit dung 1a bao nhieu?

(b) Gi st ring p = 4. Héi chiéu dai ctia xe 14 bao nhiéu néu ta mudn chit cia né c6 the st
dung 90% chd dau xe?

Bai tap 4.32. Duong kinh ctia mot chi tiét may do mot may tién tir dong san xuat c6 phan
phéi chuan véi trung binh p = 50 mm va do lech chuan o = 0.05 mm. Chi tiét may duge xem
1a dat yéu cau néu duong kinh khong sai qua 0.1 mm.

(a) Tinh ty lé sdn pham dat yéu cau.

(b) Lay ngau nhién 3 san pham. Tinh xac suit c6 it nhat mot san pham dat yéu cau.
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Bai tap 4.33. Trong lugng X (tinh bang gam) mot loai trai cay c6 phan phdi chuan N(u, 0?),
v6i =500 (gam) va 0% = 16 (gam?). Trai cay thu hoach dugc phan loai theo trong lugng nhu
sau:

(a) loai 1 : trén 505 gam,
(b) loai 2 : tir 495 dén 505 gam,

(c) loai 3 : dudi 495 gam.

Tinh ty 1é moi loai.

Bai tap 4.34. Mot cong ty kinh doanh mat hang A du dinh sé ap dung mot trong 2 phuong
an kinh doanh. Ky hiéu X; 1a 1gi nhuan thu dugc khi 4p dung phuong an thit 1, X5 la Igi nhuan
thu duge khi 4p dung phuong &n thit 2. X, X, déu duge tinh theo don vi trigu dong/ thang) va
X, ~ N(140,2500), X, ~ N(200,3600). Néu biét rang, dé cong ty ton tai va phét trién thi lgi
nhuan thu duge tit mat hang kinh doanh A phéi dat it nhat 80 trieu dong/thang. Hay cho biét
cong ty nén ap dung phuong an nao dé kinh doanh mat hang A? Vi sao?

Bai tap 4.35. Nghién citu chiéu cao ctia nhiing ngudi truéng thanh, ngudi ta nhan thiy rang

chiéu cao dé tuan theo quy luat phan bd chuan véi trung binh 1a 175 cm va do léch tiéu chuan
4 cm. Hay xac dinh:

(a) ty lé nguoi trudng thanh c6 tam voc trén 180 cm.

(b) ty 1& ngudi truéng thanh c6 chiéu cao tir 166 cm dén 177 cm.

(c) tim hg, néu biét rang 33% ngudi trudng thanh c6 tam voc dusi mic hg.

(d) gi6i han bién dong chiéu cao ctia 90% ngudi truéng thanh xung quanh gid tri trung binh
ctia no.

Bai tap 4.36. Ta quan tam dén tudi tho X (theo nam) ctia mot thiét bi. Tit kinh nghiém trong
qua khit, ta wdc lugng xac suat thiét bi loai nay con hoat dong tét sau 9 nam 1a 0.1.

(a) Ta dua ra mo hinh sau cho ham mat do cia X
a

fx(x):m véi x>0

trong d6 @ > 0 va b > 1. Tim hai hing s6 a, b.

(b) Néu ta dua ra mot phan phdi chuan vé6i trung binh g = 7 cho X, thi gia tri tham s6 o 1a
bao nhiéu?

(c) Ta xét 10 thiét bi loai nay mot cach doc 1ap. Tinh xac suat 8 hodic 9 thiét bi loai nay c¢6
tuoi doi hoat dong it hon 9 nam.
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Bai tap 4.37. Entropy H ctia mot bién ngau nhién lien tuc X duge dinh nghia 1a H =
E[—1In fx(X)] v6i fx la ham mat do x4c suét clia bién ngau nhien X va In 1a logarit tu nhién.
Tinh entropy clia bién ngdu nhién Gauss v6i trung binh 0 va phuong sai 02 = 2.



Chuong 5
Li thuyét mau

Bai tap 5.1. S6 lieu veé chiéu cao clia cac sinh vien nit (Don vi: inch) trong mot 16p hoc nhu
sau:
62 64 66 67 65 68 61 65 67 65 64 63 67

68 64 66 68 69 65 67 62 66 68 67 66 65
69 65 70 65 67 68 65 63 64 67 67

(a) Tinh chid¢u cao trung binh va do léch tiéu chuan.
(b) Trung vi ctia chiéu cao sinh vién 16p nay 14 bao nhiéu?

Bai tap 5.2. Cho bo dit liéu sau:

4.2 47 47 50 3.8 3.6 3.0 51 3.1 38
48 40 52 43 28 20 28 33 48 50

Tinh trung binh méu, phuong sai mau va do léch tiéu chuan.

Bai tap 5.3. Cho bo dit lieu sau:

43 47 51 48 52 50 46 49
45 52 46 51 44 49 46 51
49 45 44 50 48 50 49 50

Tinh trung binh méu, phuong sai mau va do léch tiéu chuan.

Bai tap 5.4. Xét biéu thic y = Y7 (z; — a)? V6i a nao thi y dat gia tri nhd nhat?
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Bai tap 5.5. Xéty; =a+br;, i =1,...,n va a,bla cic hing s6 khac 0. Hay tim mbi lién he
gitta T va ¥, S, va Sy.

Bai tap 5.6. Gia st ta c6 mau ¢d n gom cic gia tri quan trac i, s, ..., z, va da tinh dugc
trung binh mau 7, va phuong sai mau s2. Quan trac them gia tri thi (n + 1) 13 2,41, 201 Tpyt
va s2,; lan lugt 1a trung binh méu va phuong sai mau ing véi mau ¢6 (n + 1) quan tric.

(a) Tinh Z, 41 theo T, vA 1.

(b) Chiing t6 rang
n(l’n+1 — fn)Q

nsiﬂz(n—l)si—i- I

Bai tap 5.7. Tiu bang cac s6 ngau nhién ngudi ta lay ra 150 s6. Cac s6 d6 duge phan thanh
10 khoang nhu sau:

21- 31— 41- 51— 61— 71— 81— 91—

x| 1= 11—
10 20 30 40 50 60 70 80 90 100
n; 6 15 19 13 14 19 14 11 13 16

Xac dinh trung binh mau va phuong sai mau.

Bai tap 5.8. Khao sat thu nhap ciia cong nhan ¢ mot cong ty, cho béi bang sau (don vi ngan
dong).

Thu nhap | [500,600] [600,700] [700,800] [800,900] [900, 1000] [1000, 1100][1100, 1200]

S6 nguoi 2 10 15 30 25 14 4

Xac dinh thu nhap trung binh, do léch chuan.

Bai tap 5.9. Do lugng huyét tuong ctia 8 ngudi manh khoé, ta c6
2,863,372,752,623, 503,253,123, 15

Hay xac dinh céc dac trung mau.

Bai tap 5.10. Quan sat thoi gian can thiét dé san xuat mot chi tiét may, ta thu dugc sb lieu
cho bang sau:



Khoang thoi gian (phut) | S6 lan quan sat
20-25 2
25-30 14
30-35 26
35-40 32
40-45 14
45-50 8
50-55 4

Tinh trung binh mau Z, phuong sai mau s2.

Bai tap 5.11. Do do dai ctia mot loai truc xe, ta c6 két qua

Nhoém || 18.4-18.6 18.6-18.8 18.8-19 19-19.2 19.2-19.4 19.4-19.6 19.6-19.8

n; 1 4 20 41 19 8 4

Hay tinh do dai trung binh va phuong sai mau.



Chuong 6

Uéc luong tham sé théng ké

6.1 Ugc luong trung binh tdng thé
Bai tap 6.1. Trén tap mau gom 100 so lieu, ngudi ta tinh duge 7 = 0.1 s = 0.014. Xac dinh
khoang tin cay 95% cho gia tri trung binh that.

Bai tap 6.2. Chon ngau nhién 36 cong nhan ciia xi nghiép thi thiay luong trung binh 1a 380
ngan d/thang. Gia st luong cong nhan tuan theo phan phéi chuan véi o = 14 ngan dong. Véi
do tin cay 95%, hay u6c luong miic lwong trung binh ctia cong nhan trong toan xi nghiep.

Bai tap 6.3. Do stic bén chiu lyc ciia mot loai 6ng thi nghiem, nguoi ta thu duge bo s6 lieu
sau

4500, 6500, 5200, 4800, 4900, 5125, 6200, 5375

Tit kinh nghiém nghé nghiép, ngudi ta ciing biét ring sitc bén dé c6 phan phéi chuan véi do lech
chuan o = 300. Hay xay dung khoang tin cay 90% cho stic bén trung binh ciia loai éng tren.

Bai tap 6.4. San lugng mdi ngay clia mot phan xudng 1a bién ngdu nhién tuan theo luat chuan.
Két qua thong ké ctia 9 ngay cho ta:

27,96, 21, 28,25, 30, 26, 23, 26
Hay xac dinh cac khodng tin cay 95% cho san lugng trung binh.

Bai tap 6.5. Quan sat chiéu cao X (cm) ctia mot sd ngudi, ta ghi nhan

x (cm) || 140-145 145-150 150-155 155-160 160-165 165-170

1 3 7 9 5 2

S6 nguoi

(a) Tinh 7 va s
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(b) Udc lugng p 6 do tin cay 0.95

Bai tap 6.6. Diém trung binh mon toan ctia 100 thi sinh dy thi vao truong A 1a 5 v6i do lech
chuan 1a 2.5.

(a) Udc lugng diém trung binh mon toan clia toan thé thi sinh véi do tin cay 1a 95%.
(b) Véi sai s6 wéc lugng diém trung binh & cau a) 1a 0.25 diém, hay xac dinh do tin cay.
Bai tap 6.7. Tudi tho ctia mot loai béng den duge biét theo quy luat chuan véi do lech chuan

100 gio.

(a) Chon ngiu nhién 100 bong dén dé thit nghiém, thay mdi bong tudi tho trung binh 1a 1000
gis. Hay uéc lugng tudi tho trung binh ctia béng den xi nghiép A san xuat véi do tin cay
1a 95%.

(b) Véi dung sai clia uéc lugng tudi tho trung binh la 15 gig, hay xac dinh do tin cay.

(c) Dé dung sai cia udc lugng tudi tho trung binh khong qua 25 gid véi do tin cay 1a 95% thi
can phai thit nghiém it nhat bao nhiéu béng.

Bai tap 6.8. Khdi luong ciac bao bot mi tai mot ctta hang luong thiie tuan theo phan phoi
chuan. Kiém tra 20 bao, thay khéi lugng trung binh ctia mdi bao bot mi 14 48kg, va phuong sai
mau s* = (0.5 kg)2.

(a) V6i do tin cay 95% hay uée lugng khdi lugng trung binh ctia mot bao bot mi thuoc ciia
hang.
(b) V6i dung sai ciia uée lugng 6 cau a) 1a 0.284 kg, hay xac dinh do tin cay.

(c) Dé dung sai ctia udc lugng & cau a) khong qua 160 g v6i do tin cay 1a 95%, can phai kiém
tra it nhat bao nhiéu bao?

Bai tap 6.9. Do duong kinh ctia mot chi tiét may do mot may tien tu dong san xuat, ta ghi

nhan dugce s6 lieu nhu sau:

x|l 12.00 12.05 12.10 12.15 1220 12.25 1230 12.35 12.40

n 2 3 7 9 10 8 6 ) 3
v6i n chi s6 trudong hop tinh theo ting gia tri cia X (mm).

(a) Tinh trung binh mau T va do leéch chuan s clia mau.

(b) Uéc lugng duong kinh trung binh g ¢ do tin cay 0.95.



6.2 Ubc lugng ti 1¢ tong thé 36

(c) Néu muodn sai s6 wdc hugng khong qua € = 0.02 mm & do tin cay 0.95 thi phai quan sat it
nhat may truong hop.

Bai tap 6.10. Nguoi ta do ion Na+ trén mot sd6 ngudi va ghi nhan lai dude két qua nhu sau
129,132,140, 141, 138, 143, 133, 137, 140, 143, 138, 140

(a) Tinh trung binh mau Z va phuong sai mau s°.

(b) Uéc lugng trung binh p clia tong thé ¢ do tin cay 0.95.

C Néu muén sail Sé udc lU.’OH trung binh khoén qué e =1 véi d@ tin cay 0.95 thi pllél quan

Bai tap 6.11. Quan sat tudi tho z (gid) clia mot s6 bong den do xi nghiép A san xuat, ta ghi
nhan

2 || 1000 1100 1200 1300 1400 1500 1600 1700 1800

n 10 14 16 17 18 16 16 12 9
v6i n chi s6 truong hop theo timg gia tri clia .

(a) Tinh trung binh miu 7 va do lech chuan mau s.
(b) Udc hugng tudi tho trung binh ctia bong dén ¢ do tin cay 0.95.

(¢) Néu mudn sai s6 u6c lugng khong qué e = 30 gid véi do tin cay 0.99 thi phai quan sat mau
gom it nhat may bong den?

Bai tap 6.12. Chiéu dai clia mot loai san pham duge xuat khau hang loat 1 bién ngau nhién
phan phdéi chuan véi p = 100 mm v o2 = 42> mm?. Kiém tra ngdu nhién 25 sin pham. Kha
ning chiéu dai trung binh ctia s6 sén pham kiém tra ndm trong khoang tit 98mm dén 101mm I3
bao nhiéu?

6.2 Udc luong ti lé tong thé

Bai tap 6.13. Trudc bau cit, ngudi ta phéng van ngau nhién 2000 ct tri thi thay c6 1380 ngudi
tng ho mot tng ctt vien K. Vé6i do tin cay 95%, héi tng ¢t vien dé thu dude t6i thicu bao nhiéu
phan tram phiéu bau?

Bai tap 6.14. Mot loai bénh c6 ty lé tit vong 1a 0.01. Mudn ching t6 mot loai thude cé hieu
nghiém (nghia 1a ha thap duge ty 1@ tit vong nhé hon 0.005) & do tin cay 0.95 thi phai thit thude
d6 trén it nhat bao nhiéu nguoi?
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Bai tap 6.15. Dé udc lugng xac suat mac bénh gan véi do tin cay 90% va sai s6 khong vugt
qua 2% thi can phai kham it nhat bao nhiéu ngudi, biét rang ty lé mac bénh gan thyc nghiém
da cho bang 0,9.

Bai tap 6.16. Gia sit quan sat 100 nguoi thay c6 20 ngudi bi bénh sét xuat huyét. Hay udc
lugng ty 1¢ bénh s6t xuat huyét ¢ do tin cay 97%. Néu mudn sai s6 uée lugng khong qua 3% &
do tin cay 95% thi phai quan sat it nhat bao nhiéu nguoi?

Bai tap 6.17. Mot loai thuéc méi dem diéu tri cho 50 ngudi bi bénh B, két qua c6 40 ngudi
khoéi bénh.
(a) Uéc lugng ty 1¢ khoi benh p néu dung thude do diéu tri v6i do tin cay 0.95 va 0.99.

(b) Néu muodn sai s6 wdc lugng khong qua 0.02 6 do tin cay 0.95 thi phai quan sat it nhat may
truong hop?

Bai tap 6.18. Ta mudn udc lugng ty 1é vien thude bi siic mé p trong mot 16 thude 16n.
(a) Néu muén sai s6 uéc lugng khong qua 0.01 v6i do tin cay 0.95 thi phai quan sat it nhat
may vién?

(b) Quan sat ngau nhién 200 vién, thay c6 18 vien bi sttt mé. Hay ude lugng p 6 do tin cay
0.95.

(c) Khi d6, néu mudn sai s6 uée lugng khong qua 0.01 v6i do tin cay 0.95 thi phai quan sat it
nhat may vien?

Bai tap 6.19. Mudn biét trong ao c6 bao nhiéu c4, ngudi ta bat len 2000 con, ddnh dau xong
lai tha xuéng ho. Sau mot thoi gian, nguoi ta bat len 500 con va thay c6 20 con ca c¢6 danh dau
ctia lan bat trude. Duya vao két qua d6 hay udc lugng s ca c6 trong ho véi do tin cay 95%.

Bai tap 6.20. D¢ c6 thé dy doan dugce s6 lugng chim thuong nghi tai vuon nha minh, ngusi
chit bat 89 con, dem deo khoen cho chiing roi tha di. Sau mot thoi gian, ong bat ngau nhien
duge 120 con va thay c¢6 7 con c¢6 deo khoen. Hay dit doan s6 chim gitp ong chti vion & do tin
cay 99%.

6.3 Tong hop

Bai tap 6.21. Can thit 100 qua cam, ta c6 bo s6 lieu sau:

2 3 15 26 28 6 8 8 4

Khéi luong (g) | 32 33 34 35 36 37 38 39 40
S6 qua
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(a) Hay uéc lugng khdi lugng trung binh cac qua cam & do tin cay 95%.

(b) Cam c6 khéi lugng dudi 34 g duge coi 1a cam loai 2. Tim khodng uéc lugng cho ty 1é loai
2 véi do tin cay 90%.

Bai tap 6.22. Dem can mot so trai cay vita thu hoach, ta dude két qua sau:

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

S6 trai 12 17 20 18 15

(a) Tim khodng u6c lugng ctia trong lugng trung binh p ctia trai cay véi do tin cay 0.95 va
0.99.

(b) Néu mudn sai s6 wéc lugng khong qua € = 2 gam 6 do tin cay 99% thi phai quan sat it
nhat bao nhiéu trai?

(c) Trai cay c6 khoi lugng X > 230 gam duge xép vao loai A. Hay tim khoang udc lugng cho
ty 1é p clia trai cay loai A & do tin cay 0.95 va 0.99. Néu mudn sai s6 ude lugng khong qua
0.04 & do tin cay 0.99 thi phai quan sat it nhat may truong hgp?



Chuong 7
Kiem dinh gia thuyét théng ké

7.1 So sanh ki vong véi mot s6 cho truéce

Bai tap 7.1. Giam doc mot xi nghiép cho biét luong trung binh ctia 1 cong nhan thude xi
nghiép 1a 380 ngan d/thang. Chon ngau nhién 36 cong nhan thay luong trung binh 1a 350 ngan
d/thang, véi do lech chuan s = 40. Li bdo céao clia gidm ddc c6 tin cay duge khong, véi mitc c6
v nghia la o = 5%.

Bai tap 7.2. Trong thap nién 80, trong lugng trung binh ctia thanh nien 1a 48 kg. Nay dé xac
dinh lai trong lugng ay, ngudi ta chon ngau nhién 100 thanh nién do trong lugng trung binh 1a
50 kg va phuong sai mau s? = (10 kg)?. Thit xem trong lugng thanh nién hién nay phéi chiang
c6 thay ddi, v6i mic c6 ¥ nghia 1a 1%?

Bai tap 7.3. Mot cita hang thyc pham nhan thay thoi gian vita qua trung binh mot khach
hang mua 25 ngan dong thiyc pham trong ngay. Nay cita hang chon ngAu nhién 15 khach hang
thay trung binh mot khach hang mua 24 ngan dong trong ngay va phuong sai mau la s? =
(2 ngan dong)?.

V6i mitc ¥ nghia la 5%, kiem dinh xem c6 phai stic mua ctia khach hang hién nay thyc sy giam
st hay khong. Biét rang sic mua ciia khach hang c6 phan phdi chuan.

Bai tap 7.4. D6i véi nguoi Viet Nam, lugng huyét sac t6 trung binh 1a 138.3 g/1. Kham cho 80
cong nhan ¢ nha may c6 tiép xtc hoa chat, thay huyét sic t6 trung binh T = 120 g/I; s = 15 g/I.
Tt két qua trén, c6 thé két luan luong huyét sic t6 trung binh cia cong nhan nha may hoa chéat
nay thap hon mic chung hay khong? Két luan véi o = 0.05.

Bai tap 7.5. Trong diéu kién chin nuoi binh thuong, lugng sita trung binh ctia 1 con bo 1a
14 kg/ngay. Nghi ngo diéu kien chan nuoi kém di lam cho lugng sita gidm xudng, ngudi ta dicéu
tra ngau nhién 25 con va tinh dugce lugng stta trung binh ctia 1 con trong 1 ngay la 12.5 va do
lech chuan s = 2.5. V6i mitc ¥ nghia o = 0.05. hay két luan dicéu nghi ngd néi trén. Gia thiét
lugng sita bo 1a 1 bién ngdu nhién chuan.
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Bai tap 7.6. Tién luong trung binh clia cong nhan trude day 1a 400 ngan d/thang. Dé xét xem
tién luong hién nay so véi mitc truée day thé ndo, ngudi ta dieu tra 100 cong nhan va tinh duge
T = 404.8 ngan d/thang va s = 20 ngan d/thang. V6i a = 1%

(a) Néu lap gia thiét 2 phia va giad thiét 1 phia thi két qua kiém dinh nhu thé nao?
(b) Gidng cau a, véi T = 406 ngan d/thang va s = 20 ngan d/thang.

Bai tap 7.7. Mot may dong géi cac san pham cé khéi lugng 1 kg. Nghi ngd may hoat dong
khong binh thudng, ngudi ta chon ra mot mau ngau nhién gom 100 san pham thi thiy nhu sau:

Khdi lugng || 0.95 0.97 0.99 1.01 1.03 1.05

S6 goi 9 31 40 15 3 2

Véi miic ¥ nghia 0.05, hay két luan vé nghi ngo treén.

Bai tap 7.8. Trong lugng trung binh khi xuat chuong ¢ mot trai chan nuoi trude 1a 3.3 kg/con.
Nam nay nguoi ta st dung mot loai thitc &n mdi, can thit 15 con khi xuat chuong ta dugc cac
s6 litu nhu sau:

3.25,2.50,4.00, 3.75, 3.80, 3.90, 4.02, 3.60, 3.80, 3.20, 3.82, 3.40, 3.75, 4.00, 3.50
Gia thiét trong lugng ga la dai lugng ngAu nhién phan phdi theo quy luat chuan.
(a) V6i miic y nghia o = 0.05. Hay cho két luan veé tac dung ctlia loai thiic an nay?

(b) Néu trai chan nuo6i bao cdo trong lugng trung binh khi xuat chuong la 3.5 kg/con thi c6
chap nhan duge khong? (o = 0.05).

Bai tap 7.9. Do cholesterol (don vi mg%) cho mot nhom ngusi, ta ghi nhan lai duge

Chol. 150 -160 160 - 170 170 - 180 180 - 190 190 - 200 200 - 210

S6 nguoi 3 9 11 3 2 1

Cho ring do cholesterol tuan theo phan phédi chuan.

(a) Tinh trung binh mau Z va phuong sai mau s°.
(b) Tim khoang udc lugng cho trung binh cholesterol trong dan s6 ¢ do tin cay 0.95.

(c) C6 tai lieu cho biét lugng cholesterol trung binh 1a py = 175 mg%. Gia tri nay c¢6 phu hgp
v6i mau quan sat khong? (két luan véi o = 0.05).
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Bai tap 7.10. Quan sat so6 hoa hong ban ra trong mot ngay ctia mot cita hang ban hoa sau
mot thoi gian, nguoi ta ghi duge s6 lieu sau:

S6 hoa hong (dod) || 12 13 15 16 17 18 19

S6 ngay 3 2 7 7 3 2 1
Gia thiét rang s6 hoa ban ra trong ngay c6 phan phdi chuan.

(a) Tim trung binh miu 7, phuong sai mau s°.

(b) Sau khi tinh to4n, 6ng chli ctta hang néi rang néu trung binh mot ngay khong ban duge 15
doa hoa thi chang tha déng cita con hon. Dua vao s6 lieu trén, anh (chi) hay két luan giap
ong chli ctita hang xem c¢6 nén tiép tuc ban hay khong & mic ¥ nghia o = 0.05.

(c) Gia stt nhiing ngay ban dugc tit 13 dén 17 doa hong 1a nhiing ngay “binh thuong”. Hay udc
luong ti 1é ctia nhitng ngay binh thuong ciia cita hang 6 do tin cay 90%.

Bai tap 7.11. Mot xi nghiép dic mot sé rat 16n cac san pham bing thép véi sé khuyét tat
trung binh ¢ mdi san pham la 3. Ngudi ta cai tién cdch san xuat va kiém tra 36 san pham. Két
qué nhu sau:

S6 khuyét tat tren san pham [0 1 2 3 4 5 6

S6 san pham tuong tng 7T 4 5 7 6 6 1
Gia sit s6 khuyét tat ctia cdc san pham c6 phan phdi chuan.

(a) Hay udc luong s6 khuyét tat trung binh ¢ mdi san pham sau khi cai tién, v6i do tin cay
90%.
(b) Hay cho két luan vé hiéu qua ciia viec cai tién sadn xuat ¢ mic § nghia 0.05.
Bai tap 7.12. Danh gia tac dung ctia mot ché do an boi dudng ma dau hieu quan sat 1a s

hong cau. Ngudi ta dém s6 hong cau clia 20 ngudi trude va sau khi &n boi dudng:

x; |32 40 38 42 41 35 36 47 50 30

yi || 40 45 42 50 52 43 48 45 55 34
x; | 38 45 43 36 50 38 42 41 45 44

yi || 32 54 58 30 60 35 50 48 40 50

V6i mitc ¥ nghia o = 0.05, c6 thé két luan gi vé tac dung ciia ché do an bdi dudng nay?
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Bai tap 7.13. Gia st ta mudn xac dinh xem hiéu qua ctia ché do an kiéng déi véi viec gidm
trong luong nhu thé nao. 20 ngusi qua béo da thyc hién ché do an kieng. Trong luong clia ting
ngudi trude khi an kieng (X kg) va sau khi dn kiéng (Y kg) duge cho nhu sau:

X |8 78 8 70 90 78 92 8 T5 Td

7 77T 80 70 84 74 8 82 80 65

Y
X |63 72 8 76 77 71 8 78 82 90
Y |62 71 8 72 8 71 79 76 83 81

Kiém tra xem ché do an kiéng c6 tac dung lam thay doi trong lugng hay khong (o = 0.05).

7.2 So sanh hai ki vong

Bai tap 7.14. Mot nha phat trién san pham quan tam dén viec giam thoi gian kho ctia son.
Vi vay hai cong thitc son duge dem thit nghiem. Cong thiic 1 1a cong thitc ¢6 cac thanh phan
chuan va cong thic 2 c6 them mot thanh phan lam kho méi dude cho ring sé lam giam thai
gian kho clia son. Tit cac thi nghiém ngudi ta thay rang oy = o3 = 8 phut. 10 do vat duge son
véi cong thitc 1 va 10 do vat khac duge son véi cong thiie 2. Thoi gian kho trung binh ciia ting
mau la 77 = 121 phit vh 73 = 112 phit. Nha phat trién san pham c6 thé rat ra két luan gi vé
anh huéng ctia thanh phan lam kho méi? V6i mitc ¥ nghia 5%.

Bai tap 7.15. Tbc do chay ciia hai loai chat nd léng duge diing lam nhién liéu trong tau vit tru
dugc nghién citu. Ngudi ta biét ring do lech chuan ctia téc do chay ciia hai loai nhién lieu bang
nhau va bang 3 ¢m/s. Hai mau ngau nhien kich thuée n; = 20 va ny = 20 duge thit nghiem;
trung binh mau toc do chay 1a z; = 18 em/s va Ty = 24 em/s. V6i miic ¥ nghia o = 0.05 hay
kiém dinh gid thuyét hai loai chat no 16ng nay c6 cing téc do dét chay.

Bai tap 7.16. Theo dbi gia co phiéu ciia 2 cong ty A va B trong vong 31 ngay ngudi ta tinh
dugce cac gia tri sau

T S

Cong ty A || 37.58 1.50
Cong ty B || 38.24 2.20

Gia thiét ring gia ¢ phiéu ciia hai cong ty A va B 1a hai bién ngiu nhién phan phdi theo quy
luat chuan. Hay cho biét ¥ nghia ki vong ctia cac bién ngdu nhien néi trén? Hay cho biét c6 su
khac biét thiyc sy vé gia ¢ phiéu trung binh ciia hai cong ty A va B khong? V6i miic ¥ nghia
a=5%
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Bai tap 7.17. Ham lugng duong trong mau ciia cong nhan sau 5 gio lam viéc v46i may siéu cao
tan da do dudc ¢ hai thoi diém trude va sau 5 gis lam viec. Ta c¢6 két qua sau:

Trude: ny =50 T =60mg% s,=7

Sau: ne =40 y=>52mg% s,=92
V6i miic ¥ nghia a = 0.05, ¢6 thé khing dinh ham lugng duong trong méau sau 5 gis lam viec
da giam di hay khong?
Bai tap 7.18. Trong ciing mot giéng lia trén hai thita ruong nhu nhau va bén hai loai phan
khac nhau. Dén ngay thu hoach ta c¢6 két qua nhu sau:

e Thita thit nhat 14y mau 1000 bong lda thay sd hat trung binh ctia mdi bong 14 T = 70 hat
va s, = 10.

e Thita thit hai lay mau 500 bong thay so hat trung binh méi bong 1a y = 72 hat va s, = 20.

Hoi syt khac nhau gitta X va Y 1a ngau nhién hay ban chat, véi a = 0.057

Bai tap 7.19. D@ so sanh trong lugng trung binh clia tré so sinh ¢ thanh thi va nong thon,
ngudi ta thit can trong luong ciia 10000 chau va thu duge két qua sau day:

Vung S6 chau duge can  Trong lugng trung binh Do lech chuan mau
Nong thon 8000 3.0 kg 0.3 kg
Thanh thi 2000 3.2 kg 0.2 kg

V6i miic ¥ nghia a = 0.05 c¢6 thé coi trong lugng trung binh ctia tré so sinh ¢ thanh thi cao hon
& nong thon hay khong? (Gia thiét trong lugng tré so sinh I bién ngau nhién chuan).

Bai tap 7.20. Dé so sanh ning lyc hoc toan va vat 1y ciia hoc sinh, ngusi ta kiém tra ngau
nhién 8 em bang hai bai toan va vat 1y. Két qua cho bdi bang dudi day (X 1a diém toan, Y la
diém 1y):

X |15 20 16 22 24 18 20 14

Y |15 22 14 25 19 20 24 16

Gid stt X va Y déu c6 phan phoi chuan. Hay so sanh diém trung binh gitta X va Y, miic ¥ nghia
5%.

Bai tap 7.21. Hai may dudc st dung dé rét nuée vao cac binh. Ngudi ta ldy mau ngau nhién
10 binh do may thtt nhat va 10 binh do may thit hai thi duge két qua sau:
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May 1 || 16.03 16.01 16.04 1596 16.05 1598 16.05 16.02 16.02 15.99

May 2 || 16.02 16.03 1597 16.04 15.96 16.02 16.01 16.01 15.99 16.00

V6i mtc § nghia o = 0.05 ¢6 thé néi rang hai méay rét nude vao binh nhu nhau khong?

Bai tap 7.22. Dé nghién cttu anh huéng ciia mot loai thudc, ngusi ta cho 10 bénh nhan ubng
thube. Lan khac ho ciing cho bénh nhan uéng thudc nhung 1a thuéc gid. Két qua thi nghiem thu
duge nhu sau:

Bénh nhan 1 2 3 4 ) 6 7 8 9 10

S6 gio ngit ¢6 thube || 6.1 7.0 82 7.6 65 84 69 6.7 74 5.8

S6 gio ngl v6i thube gia || 5.2 7.9 3.9 47 53 54 42 6.1 38 6.3

Gia st s6 gi ngt clia benh nhan tuan theo phan phdi chuan. Véi mic ¥ nghia 5%, hay két luan
ve anh hudng ciia loai thudce treén.

Bai tap 7.23. Quan sat siic nang ciia bé trai (X) va bé géi (Y) lic so sinh (don vi gam), ta ¢
két qua

Trong lugng || 3000-3200 3200-3400 3400-3600 3600-3800 3800-4000

10 10 5 1

S6 bé trai 1 3 8 10 3
S6 bé gai 2

2

(a) Tinh T, 7, s, s;.

(b) So sanh céc ki vong ux, py (két luan véi a = 5%).

(c) Nhap hai mau lai. Tinh trung binh va do léch chuan ctia mau nhap. Ding mau nhap dé
ude lugng stic ning trung binh ctlia tré so sinh ¢ do tin cay 95%.

7.3 So sanh ti 1&é véi mot s6 cho trudce

Bai tap 7.24. Trong mot ving dan cu c6 18 bé trai va 28 bé gai mic bénh B. Hoéi ring ty le
nhiém bénh ctia bé trai va bé gii c6 nhu nhau khong? (két luan véi a = 0.05 va gia st rang s6
lugng bé trai va bé gai trong ving tuong duong nhau, va rat nhiéu).

Bai tap 7.25. Mot may san xuat tu dong véi ty 1é chinh pham 1a 98%. Sau mot thoi gian hoat
dong, ngudi ta nghi ngo ty lé trén da bi giam. Kiém tra ngdu nhién 500 sin pham thay cé 28
phé pham, véi a = 0.05 hay kiém tra xem chat lugng lam viéc ctia may c6 con duge nhu trude
hay khong?
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Bai tap 7.26. Do huyét sic t6 cho 50 cong nhan nong truong thay c6 60% & mitc dudi 110 g/1.
S6 lieu chung ctia khu vite nay 1a 30% & muic dudi 110 g/1. V6i mitc ¥ nghia a = 0.05, c6 thé két
luan cong nhan nong truong co ty 1¢ huyét sic t6 dusi 110 g/1 cao hon miic chung hay khong?
Bai tap 7.27. Theo mot nguon tin thi ti 1é ho dan thich xem dan ca trén Tivi 1 80%. Tham
do 36 ho dan thay c6 25 ho thich xem dan ca. V6i miic ¢6 ¥ nghia la 5%. Kiém dinh xem ngudn
tin nay c6 dang tin cay khong?

Bai tap 7.28. Mot may san suat tu dong, lic dau ty lé san pham loai A 1a 20%. Sau khi ap
dung mot phuong phap cai tién san xuat mdi, ngudi ta lay 40 mau, mdi mau gom 10 sdn pham
deé kiém tra. Két qua kiém tra cho 6 bang sau:

S6 san pham loai A trongmau ||[1 2 3 4 5 6 7 8 9 10

S6 mau 2 0 46 8 10 4 5 1 0

V6i miic ¥ nghia 5%. Hay cho két luan vé phuong phap san suat nay.

Bai tap 7.29. Ty le phé pham ctia mot nha may trude day la 5%. Nam nay nha méy ap dung
mot bien phap ki thuat mdéi. Dé nghién citu tac dung ctia bien phap k¥ thuat méi, ngusi ta lay
mot mau gom 800 san pham dé kiém tra va thay c6 24 phé pham.

(a) V6i @ = 0.01. Hay cho két luan vé bien phap ky thuat mdéi nay?

(b) Néu nha méy béo céo ty 1é phé pham sau khi ap dung bién phap kj thuat mdi 1a 2% thi
¢6 chap nhan duge khong? (o = 0.01).

7.4 So sanh hai ti lé

Bai tap 7.30. Trong 90 ngudi ding DDT dé ngita bénh ngoai da thi ¢6 10 ngudi nhiém bénh;
trong 100 nguoi khong diing DDT thi ¢6 26 ngudi méac bénh. Hoi ring DDT c6 tac dung ngita
benh ngoai da khong? (két luan véi a = 0.05)

Bai tap 7.31. Nguoi ta diéu tra 250 ngudi ¢ xa A thay c6 140 nit va diéu tra 160 ngudi & xa
B thay c6 80 nit. Hay so sanh ti 1é nit 6 hai xa v6i mic ¥ nghia 5%.

Bai tap 7.32. Ap dung hai phuong phép gieo hat. Theo phuong phap A gieo 180 hat thi ¢6
150 hat ndy mam; theo phuong phap B gieo 256 hat thi thiy c6 160 hat ndy mam. Hay so sanh
hiéu qua cta hai phuong phap véi mitc ¥ nghia o = 5%.

Bai tap 7.33. Theo doi trong luong ctia mot s6 tré so sinh tai mot sé6 nha ho sinh thanh phd
va nong thon, nguoi ta thay rang trong s6 150 tré so sinh & thanh phd c¢6 100 chau ning hon
3000 gam, va trong 200 tré so sinh & nong thon c6 98 chau ning hon 3000 gam. T két qua do
hiy so sanh ti 1é tré so sinh c6 trong luong trén 3000 gam & thanh phd va nong thon véi mic §
nghia 5%.



Phan II

BAI GIAI



Tap hop - Giai tich té6 hop

Giai bai 1.1. Talap day By, Bs, ..., By nhu sau:

By=Ay,By= A\ Ay,... By =A,\ | J A

(a) Ta chiing minh B; N B; =0 (i # j), gid st i < j. '
Giastac By= A \U_| A, titclaa € Ay,a ¢ Ap(k=1,...,i— 1), vivay a € JZ] A
Suy raa ¢ Bj. Vay BN B; =0 (i # j)

o o
b) |J4i =B«
=1 k=1
Gia st a € J;2; 4;, tic la ton tai chi s6 j ndo d6 sao cho a € A;. Néu a € Bj; thi

a € U;‘;l Bj. Néua € Ui;ll Aj;, goi i1 1a chi 86 nhé nhat sao cho a € A;,. Khi d6, a € By,
o0 o0

titc la a € 32, B;. Vay | JA; € | B
i= 1 k=1
Ngugc lai, gid st a € U _1 , suy ra ton tai j sao cho a € By, tic laa € Aj,a ¢ Ui;ll A

Do d6, a € J;2, A;. VayUBkCUA

k=1 i=1
|

Giai bai 1.3. Khong phéai khi nao ciing dung. Vi du, xét A, B, C 1a cac tap con khéc rong cta
) va roi nhau tung doi mot, khi do

AcCcBuCvaBcCcAUC
nhung B # () |
Giai bai 1.5.
(a) (AUB)(AUC) = AU BC
(b) (AUB)(AUB) = A
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(c) (AUB)(AUB)(AUB) = AB
(d) (AUB)(AUB)(AUB) = ()
(e) (AUB)(BUC)=ABUACUBUBC =BUACUB(AUC)=BUAC

|
Giai bai 1.7.
() AUBUAUB=ABUAB=ABUB)=A
(b) (AUB)AB = (AUB)(AUB) = ABUBA
|
Giai bai 1.9.
(a) C3, = 2118760
(b) A3, = 254251200
|

Giai bai 1.11. Dau tien ta chon 10 nam sinh trong 20 nam sinh, thi duge Ca3 cach. Sau do,
chon 10 nit sinh trong 20 nit sinh thi duge C3 cach. Theo quy tac nhan, s6 cdch phan chia thoa
yeu cau la C30C30 u
Giai bai 1.13.

(a) Ctt mdi hoan vi 5 ngusi nay sé la mot cach sip xép thi tu phat bicu A truée B hosc B

trude A. Ma sb cach xép A truée B bang véi sé cach xép B truée A vi chi can ddi chd A
. . . 5!
va B trong 1 hoan vi 5 ngusi. Do do, so cach xép ngusi B phat bieu sau A la 3= 60

(b) Ta xem AB la mot nhém va ta tién hanh hoan vi bon phan tit sau: AB,C,D,E. Nhu vay,
s6 cach xép ngusi A phat biéu xong thi dén lugt nguoi B 1a 4! = 24

Giai bai 1.15. Dau tién ta chon 16p truéng va c6 40 cach chon. Tiép theo ta chon 16p phé va
c6 39 cach chon. Cudi cting ta chon thii quy thi c¢6 38 cich chon. Do d6, s6 céch chon ban can
su 16p 1a 40.39.38 = 59280 cach. ]
Giai bai 1.17. S6 cach ctt 3 ngusi lam nhiém vu & dia diém A 1a C3.

S6 cach ctt 2 ngudi § dia diém B 1a C?

S6 cach ctt 4 ngudi 6 lai don la Cf

Theo quy tac nhan, s6 cdch phan cong 1a Cy.C2.C} = 1260 |
Giai bai 1.19.
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(a) Dau tién ta xép 3 trong 12 hanh khach lén toa thit 1, thi c6 C32 cach. Sau d6, ta xép 3
trong 9 hanh khéch con lai lén toa thit 2 thi ¢6 C§ cach. Tiép theo, ta xép 3 trong 6 hanh
khach con lai lén toa thit 3 thi ¢c6 C§ cach. Cubi ciing, ta xép 3 trong 3 hanh khéch con lai
len toa thit 4 thi c6 C3 cach. Theo quy tac nhan, sé cach xép sé 1a C3,.Cs.C3.C5 = 369600
cach.

(b) Dau tién ta xép 6 hanh khach vao toa thit 1 va c6 C%, cach. Sau do, ta xép 4 hanh khach
vao toa thit 2 va c6 Cg cach. Tiép theo, ta xép 1 hanh khach lén toa thtt 3 va ¢6 C§ cach.
Cubi ciing, ta xép 1 hanh khach lén toa thit 4 va c6 C} cach. Tuy nhién ta c6 thé xem 4
toa tau la 4 nhém va ta cé thé hoan vi 4 nhém nay. S6 cach hoan vi la 4!. Do dé, s6 cach
xép théa yeu cau la 4!.C%,.C¢.C5.C1 = 665280 céch.

Giai bai 1.21.

(a) Ta co,
(L+z)" =) Cka* (7.1)
k=0
Lay dao ham cap mot cia (7.1), ta duge
n(l+z)"" =) kCka*! (7.2)
k=0

Thay = = 1 vao biéu thiic (7.2) ta duge dpem.

(b) Lay dao ham cap 2 ctia (7.1), ta duge

nin—11+2z)"?= Y E(k — 1)Chah=2 (7.3)

k=0

Thay x = 1 vao biéu thitc (7.3) ta dugce dpem.

Giai bai 1.23. Ap dung bai (1.20) bing cach thay n bing 2n, r bing n va m bing n. Ta dugc,
clcr oot 4 IO T - OPC0 = O

Do C! =C"" Vi=0,...,n nén ta c6 dpcm. |



Bién co va xac suat

Giai bai 2.1.

(a) Tacé, ACA+B=AsuyraA=0va B=Q. Thi lai ta thiy ding. Vay A =0, B = Q

(b) Tac6, AD AB = Asuy ra A= Q va B = (. Thi lai ta thiy ding. Vay A =Q, B = ()

(¢c) Taco, ACA+B=ABCBCA+B=AB C A, ticla AC B C A. Do dé6, A = B.
Thit lai thay ding. Vay A = B

Ta c6, A A+ B = A(A B) = (AA)B = (. Vay A, A+ B xung khic. |
Giai bai 2.3.
(a) Goi A:"C6 ding mot sinh vien dat yeu cau"
Ta co,
A= BBy B3 By+ B1ByB3 By + B, BoB3B,+ By By By By
(b) Goi B :"C6 ding ba sinh vién dat yéu cau"
Ta co,
B = B1ByB3B,y + B1ByB3B, + B1ByB3 By + B1 B3B3 By
(c) Goi C :"C6 it nhat mot sinh vien dat yeu cau"
Ta co,
C:Bl+BQ+Bg+B4
(d) Goi D :"Khong cé sinh vién nao dat yéu cau"

Ta co,
D =B, B; By B,



Giai bai 2.5. Ta co:

Giai bai 2.7.

(a) Mo té cac blén Cé A6Bﬁ, Ang,

ox[BNev v I v Bllvy

o AgBg: “s6 no6t 6 mit trén ci hai con xtc xiac déu 1a 6”

o A3B5: “sd noét 6 mat trén con xtc xac thi nhat 1a 3 va trén con xic xic thi hai 1 5.7

(b) Viét bang ki hi¢u céc bién ¢6 A, B.

A = {A1B4a A2B5a A3B67 A4317 A5B27 A6B3}

B = {ABy, AsBy, A3B3, AyBy, AsBs, A¢Bs}

(c) Mot nhom day du cac bién co 1a
{4, A}

Giai bai 2.9.

Goi A :“Tat ca clung ra & tang bon ”
B : “Tat ca cling ra é mot tang ”

C' : “Mbi nguoi ra mot tang khac nhau”

LLoc N ) 1
(a) Xac suat tat ca cung ra ¢ tang bon, P (A) = &
X/ S £ 2 N 2, Y X ]P) B o 6
(b) Xac suat tat ca cung ra ¢ mot tang, P(B) = &
6-5

(c) Mbi nguoi ra mot tang khac nhau, P (C) =
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Giai bai 2.11.
Goi A :“Trong s6 sdn pham lay ra c6 ding s san pham xau”

MBbi cach lay ngau nhién k san pham tit 16 hang n san pham la mot t6 hop chap k ctia n phan
tit. Do do, |Q| = C*

C6 C#, cach lay ra s san pham xau tit m san pham xau trong 16 hang.

C6 C*=8 cach lay ra k — s san pham tdt tit n — m san pham t6t trong 16 hang.

Theo quy tdc nhan, |A| = C5,C*=% . Do do,

Al Cs oM

Giai bai 2.13.

Goi A :“Hop thit nhat c6 chita 3 san pham”
MBbi cach xép nghu nhién mot san pham vao mot trong 3 hop 1a mot cach chon ngau nhién mot
trong 3 hop. Do d6, s6 cach xép 12 san pham ngau nhién vao 3 hop la sé chinh hop lap chap 12
clia 3 phan ti, tic la |Q = Al? = 312,

S6 cach xép 3 san pham cho hop thit nhat 1a C5,.
S6 cach xép 9 san pham cho hop thit hai va ba 14 s6 chinh hgp lap chap 9 ctia 2 phan ti, tic 1a

A9 — 29
5 :
Tu do, theo quy tac nhan, |A| = 2°C%,
Do do,
Al _ 2°Cy

Giai bai 2.15.
Goi A : “Ba doan sit bé ra tao thanh mot tam giac”.

Goi z,y,l — (v +y) 1a do dai 3 khic duge bé ngau nhien. Khi do,
Q={(z,y)lr >0,y >0,z +y <}
Dé tao thanh tam giac thi z,y phai thoa:

Tty > 1—(z+y) r4+y > &
r+l—(z+y) > vy — y < i
y+l—(z+y) > = r < i
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Khi do

l l l
A= — — _
{@yle+y>g0<5y<g}
Biéu dién z,y trén truc toa do ta tinh duge:
Al
P(A) = 21 =025
€2
|
1/2
A
o) /2 |

Giai bai 2.17.
Goi C :“Cung AB khong qué R”.

Ta thay
| Al do dai cung I.J 1

PA) =2 = - -

Q| do dai duong tron 3

A



o4

|
Giai bai 2.19.
Goi  B; : "Bo phan thit ¢ hoat dong t6t" (i = 1,2, 3)
H : "Hé thong hoat dong tot"
Theo gia thiét, ta thiy rang P(B;) = 0.95 véi i = 1,2,3 va
H = ByByBs + B1ByB3 + By ByBs + BBy B3
Do tinh doc lap, xung khac va déi xiing nén
P(H) = 3P(B,)P(B,)P(Bs) + P(B;)P(B,)P(Bs) = 3(0.95)(0.05) + 0.95* = 0.9928
|
Giai bai 2.21.
P(AB) = P(A)+P(B)~ P(A+B)= =
_ 1
P(AB) = P(A+B)=1-P(A+B)=
PA+B) = P(AB)=1— P(AB) = %
1
P(AB) = P(A) - P(AB) =
P(AB) — P(B)— P(AB) = %
|

Giai bai 2.23.
Goi  A; : “goi dung 6 lan tha i” (i = 1,2, 3)

Khi d6, bién ¢b “goi ding khi khong phai thit qua ba lan” 1a A = Ay + A1 Ay + A1 A, A5, Ta 6

P(A) = P(A)+ P(AAz) + P(A1. Ay A5)
= P(A)) + P(A))P(A3]Ay) + P(Ay) P(A3]Ay) P(As A1 Ay)
191 981
T 107109 10098
= 0.3

Khi da biét s6 cudi cling la s6 18 thi khi dé cac sd dé chon quay chi con giéi han lai trong 5
truong hop (s6 18) nén cong thiic trén tré thanh
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Giai bai 2.25.
Goi A :“Nguoi do c6 it nhat mot vé trang thudng”.

A : “ngucsi d6 khong c6 vé trung thudng”

Ta c6 o
Cy
Tir do,
_ cr
P(A)=1-PA)=1- 2N
Cx
Giai bai 2.27.
Goi  A; : “Sinh vién tht ¢ nhan ding 4o ctia minh” (i = 1,...,n)

A : “C6 it nhat mot sinh vién nhan dung 4o ctia minh”

Taco A=A+ A+ ...+ A,.
Xac suat dé sinh vién thit ¢ nhan ding 4o clia minh la

P(A) =——"=—w ;P(Al) == =1
Ta tinh xéc suat dé sinh vién thi k va ¢ nhan ding 4o
n—2)!
P(ALA;) = P(A;)P(AlA;) = ( o )

n! n—2)! 1

Tu doé ZP(AkAi) = CfLP(AkAi)

- T2 a2
Tong quat, xac suat dé c6 m(m < n) sinh vién ky, ..., k,, nhan ding 4o ctia minh 13
_ !
P(Ay Ay, .- Ay, = B
\ an—m)l 1
va > P(Ay Aty Ag,) = O = —

1<k <ko<...<km<n
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Suy ra,

Khi n — oo, P(A)Nl—%
Giai bai 2.29.

Goi

A; - “Xa thu thtt ¢ ban trang” (i = 1,2, 3)

(a) Goi

A : “Chi c¢6 nguoi thit hai ban trang”

Khi d6, A = A; A, A5 va

(b)  Goi

P(A) = P(A))P(A3)P(As3) = (0.4)(0.7)(0.2) = 0.056

B : “C6 ding mot ngudi ban tring”

Khi d6, B = A1 Ay A3 + A+ A Ay Az va

(c) Goi

P(B) = P(AA; A3) + P(A) + P(A; Ay A3)
= P(A))P(A3)P(A3) 4+ P(A) + P(A;) P(Az) P(As)
= (0.6)(0.3)(0.2) 4 0.056 + (0.4)(0.3)(0.8) = 0.188

C' : “C6 it nhat mot ngudi ban tring”

Khi dé,C:A1+A2+A3 va

P(C)

= P(A)) + P(Ay) + P(A3) — P(A1Ag) — P(A1As) — P(A3A3) + P(A1 Az A3)
= P(A1) + P(Az) + P(A3) — P(A1)P(A2) — P(A1)P(A;3) — P(A2) P(As)

+P (A1) P(Az) P(As)

= 0.6+0.7+0.8—(0.6)(0.7) — (0.6)(0.8) — (0.7)(0.8) + (0.6)(0.7)(0.8)
= 0.976
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Hodc ta c6 thé dung cach tinh sau:
P(C) = P(A A; Ay)
— P(A; A3 As)
— P(A;)P(A)P(A;)
= 1-(0.4)(0.3)(0.2) = 0.976
(d) Goi D :“Ca ba ngusi déu bin tring”
Khi dé, D= A1A2A3 va

P(D) = P(A)P(As)P(As) = (0.6)(0.7)(0.8) = 0.336

() Goi FE :“Co6 ding hai ngudi bin tring”

Khi dé, E= AlAgA_g + AlA_gAg + A_1A2A3 va

P(E) = P(A1AyAs) + P(A1A2A3) + P(A1 Ay As)
P(A)P(As)P(A3) + P(A1)P(Ay) P(As) + P(Ay) P(Az) P(As)
= (0.6)(0.7)(0.2) + (0.6)(0.3)(0.8) + (0.4)(0.7)(0.8) = 0.452

(f) Goi F :“Co6 it nhét hai ngusi bin tring”

Khi d6, F = D + E va

P(F) = P(D)+ P(E)
= 0.336 +0.452 = 0.788

(g8) Goi G :“Cékhong qua hai ngusi bin tring”

Khidé, P(G)=1—P(D)=1—0.336 = 0.664

Giai bai 2.31. Ta co
A = {abc, ach, cab} va B = {abc, ach, bac}
(a) Vi AB = {abc,acb} # () nén A va B khong tao thanh mot he day du.
(b) P(AB) = P[{abc,acb}] =1/9 va P(A) = P(B) =1/184+1/184+2/9 = 1/3. Do d6
P(AB) = P(A)P(B)
Vay A va B 1a hai bién c¢6 doc lap nhau.



Giai bai 2.33.

Goi Ay : “Bo phan thi k& héng trong khoang thoi gian 77 (k= 1,2,...,n)
A : “May tinh ngtng lam viéc trong khoang thai gian 17

A : “May tinh lam viéc t6t trong khoang thai gian T

|

Theo gia thiét, P(Ay) =pr (k=1,2,...,n) va A= A} Ay... A,. Do d6

P(A)=1—P(A)=1—P(4)P(A)---P(A,) =1—(1—p1)(A—p2)--- (1 — pn)

Giai bai 2.35. Ta co

P(A) = P(AB + AB) = P(A|B)P(B) + P(AB) = (1/8)(1/2) + 1/4=5/16

Giai bai 2.37.

Goi  T; : "Tong s6 ndt hai lan tung bang i" (i = 1, 6)

Ny : "S6 not tren lan tung thit j bang k" (5 =1,2;k = 1,6)

Ta tim,
P(ngﬂNZQ) (1/6>2
(T3] N1 2 14 1,6) P(Ny5 U Ny 4 UNpg) (1/2) /

Giai bai 2.39.
Goi A, : “Ban trang lan thi 7

A : “Phai ban dén vién thi 6”

Taco: A=A, Ay... A5 Ag vi
P(A) = P(A))P(Ay)--- P(A5)P(Ag) = (0.8°)(0.2) = 0.0655
Giai bai 2.41.

(a) PLA+B+C)=0.95

(b) PLA+B+C)=1-P(A+B+C)=1-0.95=0.05
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(c) P(ABC)=P(A+B+C)— P(A+ B) =0.95—-0.80 = 0.15
(d) Ta can tinh

P[(AB C)+ (ABC)+ (A BC)] = P(ABC)+ P(ABC)+ P(A BO)

3P(A+B+C)— P(A+ B)— P(B+C) — P(C + A)

= 3(0.95) —0.80 — 0.90 — 0.85 = 0.3

Giai bai 2.43.
Goi  A; : “nguoi thit ¢ nhan duge phiéu trang thuéng” (i = 1,...,10)

Ta c6

Giai bai 2.45.

Goi A : "Nguoi nay hut thudc"

B : "Ngusi nay bi viem hong"

Theo gia thiét ta co,
P(A) =0.3; P(B|A) = 0.6; P(B|A) = 0.3

Ta thay ring {A, A} 1a mot he day di cac bién c6. Theo cong thitc xac suat day di, ta tinh duge

P(B) = P(B|A)P(A) + P(B|A)P(A) = 0.6(0.3) + 0.3(0.7) = 0.39

(a) Theo cong thitc Bayes, x4c suat dé ngusi dé hit thude 14 khi biét ngudi d6 bi viem hong 1a

P(B|A)P(A)  0.6(0.3)

P(AlB) = P(B) 039

= 0.462
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(b) Theo cong thitc Bayes, xac suat dé ngudi d6 hit thude 14 khi biét ngusi d6 khong bi viem
hong la -
_ P(BJA)P(A)  0.4(0.3)

Ea —0.197
P(B) 0.61

P(A|B)

Giai bai 2.47. DS: a. 0.28; b. 0.4375

Goi A : “Nhan dugc cap sinh doi that”

B : “Nhan dugc cédp sinh doi ¢6 cung gidi tinh”

Do cac cap sinh doi that luén luon cé cung gidi tinh nén
P(B|A) =1
Véi cac cap sinh doi gia thi gidi tinh clia méi dita doc 1ap nhau va c6 xac suat 13 0.5 nén
P(B|A) = P(B|A) =05
Do thong ké trén cac cip sinh doi nhan dudc thi

P(B) = 0.3+ 0.34 = 0.64; P(B) = 0.36

(a) Do cong thiic xac suat toan phan

P(B) = P(B|A)P(A)+ P(B|A)P(A)
= P(B|A)P(A) + P(B|A)(1 — P(A))

Suy ra
P(A) =0.28
(b) Do cong thiic Bayes,

P(BJA)P(A)  0.28
P(B) 064

P(A|B) = = 0.4375

Giai bai 2.49.

Goi A, : “San pham lay ra lan dau & 16 tht i 1 loai I” (i = 1,2)

B : “San pham lay ra lan sau la loai I”
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Ta c6 Ay, Ay doc lap v6i nhau va {A;As, A1 Ay, Aj Ay, Ay Ay} 1a mot he day du cac bién cb.

10 16
P(Al) - E,P(AQ) - %
- - 1 -
P(B‘AlAg) = 1,P(B‘A1A2) - P(B|A1A2) - 5,P(B|A1 AQ) == 0

Khi do,

P(B) = P(B|A1Ay)P(A1A;) + P(B|A;Ay) P(A; Ay)

+P(B|A1A2)P(A1Az) + P(BJA; A3) P(Ay Ay)
1016 1216 110 4

1220 721220 T2 1220
= 0.79
Giai bai 2.51.

Goi  A; : “San pham do may i san xuat”

A :“San pham la phé pham”

Ta c6: Ay, Ay, Az 13 mot he day du cac bién ¢ va
P(A;) = 0.25, P(Ay) = 0.3, P(A3) = 0.45

P(AJA;) = 0.001, P(A]Ay) = 0.002, P(A|A3) = 0.004

(a) Theo cong thiic xac suat day du ta co:

P(A) = P(AJA)P(A1) + P(A|A2) P(Az) + P(A]A3) P(A3)
= 0.00265

(b) Theo cong thiic Bayes ta co:

P(A]A2) P(Ay)
P(A)
= 0.226

P(A3]A)

Giai bai 2.53.
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Goi  A; : “Khau phéo thit 7 ban tring” (i = 1,2, 3)
By, : “Muc tiéu trang k phéat dan” (k =0,1,2,3)

B : “Muc tiéu bi tiéu diét”.

Ta c6: {By, k= 0,1,2,3} 1a mot he¢ day du cac bién cb va
By=A1 Ay A;, By = AjAy Ag+ A1 AyAs+ Ay Ay As

By = A1 AsAs + A1 A A + AjAx As, By = A1 Ay A3
Ta c6 cac gid thiét sau:
P(A;) =04,P(As) =0.7, P(A3) = 0.8
P(B|By) =0, P(B|B;) = 0.3, P(B|By) = 0.7, P(B|B3) =
T do, ta tinh ducce

P(By) = P(A)P(A3)P(A3)
(0.6)(0.3)(0.2)
= 0.036
P(B)) = P(A)P(A)P(As) + P(A)P(As)P(A3) + P(A) P(A3) P(Ay)
(0.4)(0.3)(0.2) + (0.6)(0.7)(0.2) + (0.6)(0.3)(0.8)
0.252
P(B.) = P(A)P(A)P(As) + P(A)P(A5)P(As) + P(A;) P(As) P(Ay)
(0.4)(0.7)(0.2) + (0.4)(0.3)(0.8) + (0.6)(0.7)(0.8)
0.488
P(B;) = P(A)P(As)P(As)
(0.4)(0.7)(0.8)
= 0.224

(a) Theo cong thitc xac suat day du ta co

P(B) = P(B|Bo)P(Bo) + P(B|B1)P(B1) + P(B|B:)P(Bs) + P(B|Bs) P(Bs)
= 0.(0.036) + (0.3)(0.252) + (0.7)(0.488) + 1.(0.224)
= 0.6412
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(b) Ta c6

P(BA3) = P[BA3(A1Ay + AjAy + AjAy + A) A))]
= P(A1A3A3B) + P(A1A3A3B) + P(A1 Ay A3B) + P(A; Ay A3B)
= P(B|AjA3A3)P(A1AyA) + P(B|A Ay As)P(A1 Ay As)
+P(B|AiAs A3) P(A1 A2 Ag) + P(BJ A Ay A3) P(Ar Az A3)
= 1.(0.224) + (0.7)[(0.6)(0.7)(0.8)] + (0.7)[(0.4)(0.3)(0.8)]
+(0.3)[(0.6)(0.3)(0.8)]
= 0.5696

Do dé
P(BAj3) ~ 0.5696

P(As] B) = P(B) ~ 0.6412

= (0.8883

Giai bai 2.55.
(a) Tinh xac suat dé khach hang mua duge san pham loai A

Goi T : "Khach hang mua dugc san pham loai A"

A; : "Mua & ctta hang "

Ta c6 {Ay, As, Az} 1a mot he day du cac bién ¢ va

2 1 2

P(T|A;) =07 P(T|Ay) =0.75 P(T|A3) =0.5
Ap dung cong thitc x4c sudt day di, ta c6 xac sudt dé khach hang mua duge san pham
loai A la
P(T) = P(A)P(T|A1) + P(A2)P(T|As) + P(A3) P(T'|A3)
= 04x07402x075+04x0.5
= 0.63
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(b) Ap dung cong thitc Bayes, ta c6

P(AT)

P(A|T)

P(As|T)

P(A)P(T]A)
P(T)
0.4><O.7:04444
0.63
P(A2)P(T|Az)
P(T)
0.2 x 0.75
—— =10.2381
0.63 0.238
P(A3)P(T|A3)
P(T)
0.4 x0.5
——— =10.31
063 0.3175

Ta thay rang P(A;|T) 1a 16n nhat tiic 1a kh& nang nguoi dy da mua ¢ ciita hang I 1a nhiéu

nhat.



Bién ngau nhién va ham phan phoi
Giai bai 3.1.
(a)

1/8 —2<a< -1
3/8 —1<z<0

F(r) =
5/8 0O<x<1
78 1<a<?2
1 x> 2
\
(b) ;
Pl-l<X<1)="
8
4
P(Xg—lhoécX:2):§
(c) Bang phan phdi x4c suat clia bién ngau nhién Y = X2
Y 0 1 4
P | 2/8 4/8 2/8
Giai bai 3.3.
(a) Ta co
EX = —1(0.5)+0(0.2) + 3(0.3) = 0.4

E(X?) = (=1)%(0.5)+0%*(0.2) + 3%(0.3) = 3.2
Var(X) = E(X?) - (EX)*=3.04



Do d6, 0 = y/Var(X) = 1.7436.

(b) Ta c6
E(X?) = (=1)*(0.5) + 0°(0.2) + 3%(0.3) = 7.6

(c) Vi x < —1 thi Fx(z) = 0.
Voi —1 < 2 <0 thi Fy(z) = 0.5.
V6i 0 < 2 < 3 thi Fy(z) = 0.5+ 0.2 = 0.7,
Véi o > 3 thi Fy(z) = 1.

Vay
0 néuz<-1
0.5 ntu —1<x<0
Fx(z) = )
0.7 neul<zxz <3
1 néuzx>3
(d) Ta co,

Véiz=—1thhy=2>+a2+1=1.
Véiz=0thiy=22+2+1=1.
Véioz=3thiy=a2>+z+1=13.
Do do,
PY=1) = PX=-1)+P(X=0)=07
P(Y=13) = P(X=3)=03

Vay bang phan phoi xac suat ciia Y sé 1a

Y 1 13
P 0.7 0.3
Giai bai 3.5. Ta tim Fx(z) = / f(y)dy
e Néux <0 thi Fx(x) =0
e Néu x>0 thi Fy(z) = / eldy=1—e"
0
Vay
0 <0

l1—e® >0
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(a)

Suy ra a = 0.105

(c) Ta co:
Fy(y) = P(Y <y) = P(VX <y)

e Néuy <0 thi Fy(y)=0
e Néuy > 0thi Fy(y)=P0<X <y?) =Fx(y?) — Fx(0)=1—¢¥

Vay
0 y<0
Fy(y) = ,
1—e™ y>0
Tu do,
0 y<0
fry) = ,
20 y >0

Giai bai 3.7. Ta thay rang fx(z) 1 mot ham d6i xing qua truc Oz. Do d6 P(X < 0) = 1/2.
|

Giai bai 3.9.

(a) Ta tim c tir diéu kien fx(z) > 0 v6i moi x € R va / fx(z)dr = 1. Ta c6

/: Fr(w)dr = /_11 o1 — 22)dz — %

w

Suy ra ¢ = <.
Ta théy réng v6i gia tri ¢ = 2 thi fx(z) > 0 v6i moi z € R.
Vay ¢ =

W~

(b) Ta c6
o0 1
EX = / rfx(x)dr = / %x(l —2%)dr =0

1
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(c) Ta co
00 1 1
EX*= / 2 fx(z)dr = / 2:172(1 — 2%)dx = H

o] 1

Do do,
Var(X) = EX? — (EX)* = -

(d) Ta co6 Fx(z / fx(t)dt.

Véi x < —1 thi Fx(z) =0.
V01—1§:p§1th1

Eﬂx%=/i§ﬂ—¢5ﬁ~——zf“+zx+%
Véi x > 1 thi Fx(z) = 1.
Vay
0 néu z < —1
Fx(z) = —im3+%a¢—l—% nfu —1<x<1
1 néu r > 1

Giai bai 3.11. Ta co

1/4 néuz=0
pyx(®) =19 1/2 néuz=1
1/4 néuzxz=2

Do do

1 1 1

= 0—-+1-+2.-

04+ 2jL 4
=1

3
E(X) = Z%PX(%’)

1,1
4 2

0 +4.
3
2

1
4
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Do do,
2 1
Var(X) = FEX — [E (\/Y)] :2_12: 5
Giai bai 3.13.
(a) V6i z < 0 hodic x >4 thi fx(x) = Fi(z) =0.
V6i 0 <z < 1thi fx(z) = Fi(z) =1/2.
V6i 1 <z <4thi fx(z) = Fi(z) = 1/6.
Vé6i x =0 ta co
F - F 2
lim TX@ O w2
T—xT T z—0t T
lim X@ O, 020,
T €T z—=0t X
Do dé, Fx khong ¢6 dao ham tai x = 0.
V6ix=1tacod
Fx(1 — Fx(1 Heg i1
i XUFED =)y T e 1/6
z—xt X z—0t T
Fx(1 — Fx(1 e 1
i XUHD =) T T
T—x~ x z—0~ i
Do dé, Fx khong ¢6 dao ham tai x = 1.
V6ix =4 tacod
Fx(4 — Fx(4 1-1
i XU =@ =0
z—zt T z—0t I
Fx(4 — Fx(4 el
TS k) Rl 4O N il R 7
T—r— X x—0~ X

Do do6, Fx khong ¢6 dao ham tai x = 4.
Vay
1/2 ntul<z<l1
fx(x)=4 1/6 néul<xz<4

0 néuz<0hoicz >4

(b) Do 0.5 < 0.75 <1mnén 1 < xg7;5 < 4. Tt d6, ta c6 phuong trinh

1
Fx(xo75) = 101 + 3 =0.75

Giai ra ta dugc To7s = 2.5.
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(c) Ta co

EX = /ooxfx(x)dx

[e.e]

11 4
= /Oga:dxjt/l Ea:das

= 1.5

(d) Ta co
<1

E(1/X) = / ()

[e.9]

1 4
1 1
= —xd —xd
; 2xx x—l—/l 6xxm
= @

(e) Ta co

(i) Fy(0)=P(Y <0)=P(X <1)=F(1)=0.5.
(ii) Ta tinh

EY = —P(X<1)+P(X>1)
~F(1)+1—F(1)
1—2F(1)

= 0
E(Y? = P(X<1)+P(X>1)
=1

Do do
Var(Y)=EY?* - (EY)=1-0*=1

Giai bai 3.15.

(a) Ta tim k tut dieu kien f(x) > 0 véi moi z € R va / f(z)dz = 1. Ta co,

/OO f(x)dx = k/4x2(4 —x)dx = k%
—00 0

3
S k=—.
uy ra 61

PR 3
Ta thay rang véi k = o thi f(z) > 0 v6i moi z € R.

3
Vay k= — .
Y]
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(b) Flz) = / " Fydy.

e Néuz <0thi F(z) =0

. Néu0§x§4thiF(x)=6i4/0xy2(4—y)dy:1—16x3—%x4
e Néuz >4 thi F(z) =1
Vay
0 x <0
Fla)=q 5o~ o' 0<o <4
1 x >4
(c) Ta co,

EX = /_OO xf(z)dz

EX? = /00 22 f(x)dw

Var(X) = EX?—(EX)*=0.64

3
Xét g(x) = ax2(4 —12),0 <z <4. Ta co,

3
, —_ — p—
g'(z) = = x(8 - 3x)
. 2. 1z 8
Ta thay g(x) doi dau tit duong sang am khi qua gia tri x = 3 Do d6 g(x) dat cuc dai tai
8

gia tri nay. Vay Mod(X) = 3

(d) Goi A :“Con tring chét truéc mot thang tudi.”

Taco A={X <1} va

13
P(A)=P(X <1)= S A
(4) = P(X <1) = F(1) = 77 — 5o = 0.0508
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Giai bai 3.17.
Goi A : “Nhan dugc lo hong tir thung A”
(a) B : “Nhan dugc lo héng tir thimng B”
X : “S6 lo hong trong hai lo 14y ra”

Ta c6 X lay cac gia tri 0, 1, 2 va A, B 1a cac bién c6 doc lap. Ta c6

P(X=0) = P(AB)=PA)PE) - %—g — 0.765
P(X=1) = P(AB+ AB) = P(A)P(B) + P(A)P(B) = 2%% +
P(X =2) = P(AB)=P(A)P(B) = 2—20% =0.015

T do, ta duge bang phan phdi xac suat

1 2

X 0

P 0.765 0.22 0.015
va ham mat do ciia X
0.765 khix =0
0.22 khiz =1
0.015 khiz =2
0 khi z #0,1,2

\

(b) Goi Y :%b lo hong trong 3 lo lay ra tit thing B”

Ta co,
Okzci’)—k
( ) CSO Y ) ) Y

va ta nhan duge bang phan phéi xac suat

0 1 2 3

v
P 0.596 0.358 0.045 0.001

1
LR
20 20
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va ham mat do cia YV

0.596 khiy=0

0.358 khiy=1

fly) =% 0.045 khiy=2

0.001 khiy=3

0 khiy #0,1,2,3

Giai bai 3.19.

(a) Tu dieu kien fx(x) > 0 véi moi z € R va / fx(z)dz =1, ta tinh duge ¢ > 0 va

/ fx(x)dx = / cre ™ 2dx = 4c
—00 0
Suy rac=1/4

(b) Theo dinh nghia, Fx(z) = /00 fx(x)dx.
Néu z < 0 thi Fx(z) = 0. -
Néu x > 0 thi Fx(x) = /OOO it@t/zdt =1- %(SL’ +2)e/2,
Vay
0 néuxz <0

Fx(x) =
1—3(z+2)e*? néuz>0

(c) Tacé6 EX :/ xfx(x)dx :/ —z?e 2y = 4.
0

o 4
(d) Ta c6
EX? = / 2 fx(z)dx
1
= /0 ZxSe’x/de
= 24
Var(X) = EX?—(EX)?

= 8

o(X) = VVar(X)

= 2V2
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(e) Do X la bién ngau nhién lién tuc nén véi Med(X) = m ta phéi c6 P(X < m) = 1/2, tiic
1 1
la F(m) =1-S(m+ 2)e ™2 = 5 Tir do ta tim duge m = —1.5361.

Giai bai 3.21.

(a) Ta co,
X 0 1 2 3
P 0.42 0.425 0.14 0.015
(b) Ta co,
)
0 khi z <0
042 khio<z<1
F(z)=1< 0.845 khil<ax<?2

0985 khi2<z<3
1 khixz >3

\

(c) Ta c6 thé tinh biang mot trong hai cach sau:

e P(0< X <4)=P(X=1)+P(X =2) + P(X =3) = 0.425 + 0.14 + 0.015 = 0.58
e PO<X<4)=P1<X<4)=F4)—F(1)=1-042=0.58

Giai bai 3.23.
(a) Xac suat lay duge transistor loai A, B lan lugt 1a p; = % = % Vaps=1—p = %
Goi X 1a s6 transistor duge rat ra. X € {1,2,...}. Ta can tim

P(X €{9,10}) = P(X =9)+ P(X = 10)
= pipa +pipa
— 0.0217

(b) Goi n 1a s6 transistor it nhat dugce rit ra. Theo gia thiét,
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Ta tim duge

Vay n = 3.

Giai bai 3.25.

Goi

Ta c0,

A; : “Tung lan thit i duge 6 nat” (i = 1,2, 3)

X :“S6 tien thu dugc sau 1 lan choi”

P(X =0)
P(X = 2000)
P(X = 4000)
P(X = 6000)

P(A; A, &)
P(A3) P(A3) P(A3)

555
———=10.579
666

P(A1 Ay Ay + A1 Ap Ay + Ay A Ay)
P(Ay)P(A3)P(As) + P(A1) P(A2) P(As) + P(A1) P(A2) P(As)

155
3.——— = 0.347
666

P(A1 A2 Az + A1 As Az + A1 Az Az)
P(A1)P(Ay) P(A3) + P(A1)P(Ay) P(A3) + P(A;) P(A2) P(As)

115
3.—=— =0.069
666

P(A1A2A3)

P(A1)P(A) P(As)

111
666 = 0.005

Tit do, ta c6 duge bang phan phdi xac suat cia X nhu sau:

Tt do,

X 0 2000 4000 6000
P 0.579 0.347 0.069 0.005

4
EX =Y x;P(X = x;) = 1000
=1
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(a) Dé ngusi choi vé lau vé dai hué von thi ta can A = EX = 1000 d

(b) Dé trung binh mdi lan ngudi choi mat 1 ngan d thi A = EX + 1000 = 2000 d.

Giai bai 3.27.
(a) Ta co
erx? néu 0 < x <25
Fx(x)=P(X <z)=P(X <z)=
1 néu x > 25
(i) Vi Fx lién tuc trai nén lim,_.5- Fix(z) = F(25), tic la cr25% = 1. Vay ¢ =

(ii) V6i 0 <z < 25 th fx(z) = 522
Véi z > 25 thi fy(z) =0
Vé6i x = 25, ta co

w252

)a _ _
lim (25 +t) — Fx(25) — lim 1-1 _
t—0+ t t—0t+ L
F — (25 4+1)% -1
lim (25 +t) — Fx(25) ~ im 252( + 1) —0
t—0— t t—0— t
Suy ra
Fx(2 — Fx (2 Fx(2 — Fx (2
lim x(25 +1) — Fx( 5):hm x (25 +1) — Fx( 5):0
t—0+ t t—0—
Hay fx(25) = F%(25) = 0.
Vay

2 ntul0<z<25
fX($) _ 252

0 néuzxz>25

(ili) Ta co

(iv) Ta c6

P
P(X <10|X >5) = 2=

(b) Goi Y la sb tién nguoi choi dat duge. Ta c6
EY = Pr<X<2r)+10P(X<r)—1
F2r)—F(r)+10F(r) -1
= F(2r)+9F(r)—1
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Theo gia thiét EY = 0.25 ta suy ra

13

_ 2 _
F(2r) + 9F(r) = 1= 55 =1 =025

Vay r = 7.7522 cm.

Giai bai 3.29.

(a) A=2va
22 khio<z<1
Flz)=4 0 khiz<0
1 khiz >1
EX = g, Var(X) = 0.055
(b) A=0.5va
%(1—COS$) khio<z <7
Flx)=4¢ 0 khi x <0
1 khix >m
EXZZJMMX):zi—Q
2 4
(c) A=mva
sin (rz) khi0 <z <
Fz)=< 0 khi z <0
1 khi z > 3
EX:%—E,VM(X):W;B
(d) A=3va

1—% khi0>1



Giai bai 3.31. Ta c6,

X+Y| -2 -1 0 1 2 3

P 0.06 0.17 0.27 0.27 0.17 0.06

Tir do,
EX? = 0.13
EX* = 3.7
Var(X?) = EX'—(EX?)?
= 3.683
E(X+Y) = 05
E[(X+Y)] = 1.9
Var(X+Y) = E[(X+Y))] - [E(X+Y)?
= 1.65
Giai bai 3.33. Ta ¢
1 néuX>0
Y =
—1 néu X <0
Do do,
0 néu y<-1
Fy(y)=P(Y <y)=¢ P(X<0) néu —1<y<l1
1 néu y>1
Vay
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Giai bai 3.35. Trong giai tich co sé ta da biét,

Dinh nghia 7.1. Cho A la mot tap con khdc trong cia R. Ta néi A la mot khodang trong R néu
va chi néu [z,y] C A vdi moi z,y € A sao cho z < y.

Dinh 1y 7.2. Cho f la mot ham so thuc lién tuc trén mot khodng A. Lic dé, f(A) la mot khodng
trong R.

Tré lai bai toan, ta can tim

Fy(y) = P(Y <y) = P(F(X) <y)
e VGiy>1, tacod Fy(y) =1.
e V6iy <0, taco Fy(y) = 0.

e V6i 0 < y <1, ta ap dung dinh 1i (7.2) trén v6i A = R va f = F, cho ta F(R) la mot
khoang trong R. Mat khac F'(0) = 0,F(2) = 1 € F(R). Do d6, theo dinh nghia (7.1),
0,1] € F(R). Két hop véi F(R) C [0,1], ta suy ra F(R) = [0,1] tttc F' toan anh trén R.
Do d6, v6i 0 < y < 1 ton tai anh nguge F~(y).

Tt tinh don diéu cta F, ta co,

Fy(y) = P(F(X) <y)=P(X <F ' (y) = F(F'(y)) =y

0 néuy <0
Fy(y)=9 y nful<y<l1

1 néuy>1

Nhan xét 7.3. Ta thay rang Y ~ U(0,1) va khong phu thuoc vao phan phoi cia X .



Mot s6 bién ngau nhién théng dung

Giai bai 4.1. Goi X 1a s6 san pham khong dat tieu chuan trong 10 san pham lay ra. Ta co,

2000
X ~ B(10, ——) = B(10,0.25).
( ’ 800/0> 2 ( 7 ) 2 7z 2 2
Khi do, xac suat dé trong 10 san pham lay ra ¢6 2 san pham khong dat tiéu chuan la

P(X =2) = (%,(0.25)%(0.75)® = 0.282

|
Giai bai 4.3. Goi X 1a s6 con trai trong mot gia dinh ¢6 4 con thi X ~ B(4;0.5)
(a) X4c suat dé cé hai trai va hai gai trong bon dita con la
P(X =2) = (C3(0.5)%*0.5)* = 0.375
(b) Xac suat dé c6 mot con trai trong s6 bon dita con la
P(X =1)=C}(0.5)(0.5)* = 0.25
(c) Xac suat dé ca bon déu la trai la
P(X =4) = C(0.5)*(0.5)° = 0.0625
|

Giai bai 4.5. Goi X 1a s truong hop can cham soéc dic biét trong 20 ca sinh. Ta c6, X ~
B(20;0.01).

(a) Xac suat dé khong cé trudng hop nao can cham séc dac bist 1a
P(X =0) = 05,(0.01)°(0.99)*° = 0.818

(b) Xac suat dé c6 ding mot truong hgp can cham séc dac biet 1a

P(X =1) = 03(0.01)'(0.99)" = 0.165
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(c) X4c suat c6 nhiéu hon mot truong hgp can cham soc dic bigt 1a

P(X>1)=1-[P(X =0)+ P(X =1)] =1 — (0.818 + 0.165) = 0.017

Khi x4p xi phan phdi nhi thitc bang phan phéi Poisson, nghia la X ~ P(20 x 0.01) = P(0.2), ta
nhan dugc

P(X=0) = % =0.2819

5,0.21
PX>1) = 1-[P(X=0)+P(X=1)]
— 1 (0.819 +0.164) = 0.017

Két luan : V6i ¢ mau 20 va ty lé bénh p = 0.01 thi két qua ctia hai loai phan phéi nay xap xi
nhu nhau. u

Giai bai 4.7. Goi X la s6 ngudi mac bénh A trong nhoém 400 nguoi. Khi d6, X ~ B(400,0.1)

(a) Cong thitc tinh x4c suat dé trong nhém c6 nhiéu nhat 50 ngusi mic bénh A 1a
50
P(X <50) =) Cipy0.1'0.9"°
i=0

(b) Do n = 400 > 20 v& p = 0.1 khong qué gan 0 hozc 1, nén ta c¢6 the ap dung cong thiic xap
xi phan phdi chuan.

P(X <50) = p< X —400.(0.1) _ 50 —400.(0.1) )

1/400.(0.1).(0.9) ~ 1/400.(0.1).(0.9)
P(1.667)
= 0.953

Q

Giai bai 4.9. Vi mdi gio san xuat duge 20 san pham nén mdi khoang thoi gian 30 phit may
san xuat duge 10 san pham. Goi X la s6 thit pham may san xuét ra trong 30 phit. Theo gia
thiét ta c6 X ~ B(10,0.85). Ta can tim

P(X €{8,9}) = P(X=8)+P(X=09)
= C%5,(0.85)%(0.15)* + C3,(0.85)%(0.15)"
= 0.6233

Giai bai 4.11.



Goi  A; : "Xac sic thit ¢ xuat hién 6 ngudi choi dat" (i = 1,2, 3)

B : "Ngudi choi thing"

Ta c6 P(B) = P(A1AAs) = P(A1)P(Ay)P(4;) = 11

Vay sau nhiéu lan choi ngudi lam cai sé thang.

& =0.00463

Goi X 1a s6 tién ngudi lam céi thu duge. Ta c6 bang phan phéi ctia X nhu sau:

X || -5000 1000

P || 0.00463 0.99537

Khi d6 trung binh mdi van nguoi lam cai sé thang EX = 972.2222 d.
Giai bai 4.13.
(a) Tru6c hét ta lap bang phan phoi xac suat ciia X va Y nhu sau:

1 2

0
0.64 032 0.04

¥ o v
e |02 os ;

Ta co,

P(X+Y=0) = P(X=0Y =0)

P(X =0)P(Y =0)

0.512
PX+Y=1) = P(X=0Y=1)+PX=1Y =0)

P(X =0)P(Y =1)+ P(X = 1)P(Y = 0)

0.384
P(X+Y=2) = P(X=0Y=2)+P(X=1Y =1)

P(X =0)P(Y =2)+ P(X = 1)P(Y =1)

0.096
P(X+Y=3) = P(X=1,Y=2)

P(X =1)P(Y =2)

= 0.008

Tt d6 suy ra bang phan phdi xac suat cia X + Y 1a

X+Y| 0 1 2 3

P 0.512 0.384 0.096 0.008



Kiém tra X +Y ~ B(3,1). Ta co,

[e=]
w

P(X+Y=0) = CY (é) <§>
P(X+Y=1) = cg(é)l(g>2
P(X+Y=2) = cg(%)Q(g)l
P(X+Y =3) :<ﬁ(§f<§f

Vay X +Y ~ B(3,1).

(b) Ta lap bang phan phéi xac suat cia X va Y nhu sau:

1 2

x| o v o
P 0.5 0.5 P 0.64 0.32 0.04

Ta co,

P(X+Y =0) = P(X=0,Y =0)

P(X =0)P(Y =0)

0.32
PX+Y=1) = P(X=0Y=1)+P(X=1Y =0)

P(X =0)P(Y = 1)+ P(X = 1)P(Y = 0)

0.48
PX+Y=2) = P(X=0Y=2)+P(X=1Y=1)

P(X =0)P(Y =2)+ P(X = 1)P(Y = 1)

0.18
P(X+Y=3) = P(X=1Y =2)

P(X =1)P(Y =2)

= 0.02

T d6 suy ra bang phan phdi xac suat cia X + Y 1a

X+Y]| O 1 2 3

P 0.32 048 0.18 0.02
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Gia stt X +Y c¢6 phan bd nhi thitc dang B(3,p). Khi do,
P(X+Y =0)=C{p°(1 —p)* =0.32

Ta suy ra, p = 0.316
Mat khac, v6i gia tri p nay,

P(X+Y =3)=C5p’(1 —p)’ = p® =0.0316 > 0.02 (vo 1)

Vay X +Y khong c6 phan bo nhi thiec.

Giai bai 4.15. Goi X 1a s6 bi thu may doc sai trong moi phut.
Ta ¢6, X ~ B(5000,0.0004)

(a) S6 bi thu trung binh mdi phat may doc sai la

EX = 5000.(0.0004) = 2

(b) S6 bi thu tin chic nhat trong mdi phiut may doc sai 1a s6 bi thu ma xac suat may doc sai
14 16n nhat, titc 1a Mod(X). Ta co,

5000.(0.0004) — 0.9996 < Mod(X) < 5000.(0.0004) + 0.9996

trte 1a 1.0004 < Mod(X) < 2.9996
Suy ra Mod(X) = 2.

(c) X4c suat dé trong mot phiit may doc sai it nhat 3 bi thu 1

P(X>3) = 1-P(X <3)
— 1-[P(X=0)+P(X =1)+ P(X =2)]

Do n = 5000 > 100, p = 0.0004 < 0.01, np = 2 < 20. Nén ta c6 thé tinh cic xac suat xap
x1 theo luat Poisson nhu sau,

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

114242
= — € +ﬂ+§

= 0.323

Giai bai 4.17.
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(a) Goi X la s6 thit pham trong 10 san pham duge kiém tra. X € {0,1,2}. Ta c6

Cas
P(X=0) = =2=035
&
1,9
P(X=1) = 0210023 =0.5
C’25

X4c suat qua trinh san xuat duge bao cao dat yeu cau la

P(Xe{0,1}))=P(X=0)+P(X =1)=0.85

Goi Y 1a s6 lan qua trinh san xuat dugc bao cédo dat yéu cau trong 8 lan kiém tra. Ta ¢

Y ~ B(8,0.85).
Ta can tinh

P(X>T7) = P(X=T)+P(X =8)

= C7(0.85)7(0.15)" + C§(0.85)%(0.15)°
= 0.6572

(b) Goi Z la s6 lan qua trinh san xuat duge béo cao khong dat yeu cau trong 8 lan kiém tra.

Ta c6 Z ~ B(8,0.15) ~ P(8 x 0.15 = 1.2).

Do do,
120 1.2
PY>T)=PZ<1)=e'? (T + T) = 0.6626
(c) Theo gia thiét, ta can tinh
P(X=0,X<1)
( | ) PX <1)
_ P(X=0)
- P(X <)
0.35
= ——— =04118
0.85

Giai bai 4.19. Ta c6
PX>1,X<1) PX

P2 WX S )= =50 = hix <

Giai bai 4.21.
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(a) Xac suat khong phai tat ca 4 chiéc 6to déu duge thue 1a
P(X<3) = PX=0)+P(X=1)+P(X=2)+P(X=3)

22 23
— o2 L4z
= e (1—1—2—1—2!—1—3!)

= 0.857

(b) Xac suat tat ca 4 chiée oto déu duge thue la

P(X>4)=1-P(X <3)=1-0.857 =0.143

(c) Xac suat clra hang khong dap tng duge yeéu cau la
P(X>4) = P(X>4)—P(X =4)
24
— _ 22
= 0.143 —e¢ 1
= 0.053
(d) Trung binh s6 6 to duge thue 1a EX = 2
(e) Ta co,
P(X>5) = 1—-P(X <))
22 23 2t 9P
_ _ o2 T T A
= l1—¢ (1+2+2!+3!+4!+5!)
= 0.017 < 0.02
Nhu vay s6 6 to can thiét dé xac suat khong dap tng dudge nhu cau thué bé hon 2% la 5.
|
Giai bai 4.23.

(a) Theo gia thiét, ta c6 X ~ P(\) va

Do do,
P2<X<4) = PX=2)+P(X=3)+P(X =4)

5 (3% 33 3
- (5*5*@)

= 0.6161
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(b) Ta c6 P(X =0) = e~3 = 0.0498. Theo gia thiét, U ~ B(100,0.0498). Do do,

PU<1) = PU=0)+PU=1)
= (75,(0.0498)°(0.9502)* + C1,,(0.0498)*(0.9502)
= 0.0377

Giai bai 4.25. Goi X; 14 s6 khach hang xuat hién trong phut thit 4 (i = 1,2,3). Theo gia thiét
cac X; doc lap nhau va X; ~ P(5).

Goi Y 1a s6 khach hang xuat hién trong khodng thoi gian 3 phut. Ta c6 Y = X; + X, + X3,
Theo bai (4.20), thi Y ~ P(15).

Ta can tim

9
15*
S 1 _ —15 _
P(Y>10)=1-P(Y <9) = ;:0:@ = 0.9301
|
e M\
Giai bai 4.27. Tac6 X ~ P(\) vap=P(X =0) = T e

Goi Y la s6 banh quy khong c6 nho kho trong 20 banh trong hop. Khi d6 Y ~ B(20, p).
Ta c6 dieu kién
P(Y <2)=0.925
— P(Y=0)+PY =1)+P(Y =2)=0.925
= O’ + Coep' ¢ + C5p*q"® = 0925 v6i g=1—p
<~ 171¢*° — 360¢* + 190¢'® — 0.925 = 0
Giai phuong trinh nay ta duge g = 0.9501 tic p = 0.0499.

T dé A = —1In(0.0499) = 2.9977 ~ 3.
Chu ¥ ring, ta c6 thé kiém tra véi A = 3, ta co

P(Y <2) =~ 0.9502% +20(0.9502)"(0.0498)
+ 190(0.9502)'%(0.0498)% ~ 0.925

Tuy nhién A khong nhat thiét phai 1a s6 nguyén vi né 1a sé trung binh nho kho c6 trong mot
cai banh. [
Giai bai 4.29.
(a) Goi
Aj;: "san pham thit 7, duge san xuat bdi may dau tién, 1a chinh pham" (i = 1,2,...)
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X 1a s6 san pham dugc san xuat bdi méay dau tien trude khi né tao ra thi pham dau tien.

Ta c6 P(A;) =0.98 v6imoi i =1,2,... va

P(X =0) = P(4;)=0.02
P(X=1) = P(AAy) =0(.98)(0.02)

=

A
P(A
P(Xz.é). = P(AAy. . AA, +1) = (0.98)"(0.02)

Do doé,

EX = inP(X—
n=0
= 0.02§:n(0.98)"
n=0

Dit p=0.98 < 1, ta can tim »_ - np™. Ta c6

+1

St =

Lay dao ham theo p hai vé ctia (7.5),

zn: kpht = np™tt — (n+1)p" +1
(1—-p)?

Nhan hai vé ctia (7.6) cho p,

ikpk _ npn+2 o (TL T 1)pn+1 +p
(1—p)?

_ nanrl(p . 1) - pn+1 +p
(1-p)?

npn-‘,-l pn—i—l P

— +
p+1  (1-p? (1-p)?
Tiép theo ta sé chiing minh lim,_,., np™ = 0. That vay, do p < 1 nén %

vol r > 0 nao do. Ta ¢o
n n

D~ A+
Ma (1+7r)" > C?r? = "("2*1)7"2 (do khai trién nhi thiic Newton). Nen
n 2 :

n

np" =

(7.4)

(7.5)

(7.6)

(7.7)

>1hay%:1—|—r
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Vay lim,,_,, np"” = 0.
T d6, két hop véi (7.7) ta suy ra

= = 0.98
kp* = i kpt = L = — 2450
kZ_; b nﬂilokz_; P==p? ~ 0022
Thay vao (7.4) ta dugc
EX = 0.02(2450) = 49
(b) Goi Y la s6 thit pham trong 10 san pham duge chon. Ta ¢6 Y ~ B(10,0.02). Ta can tim

P(Y<2) = PY=0+PY =1)+PY =2)
= (9,(0.02)°(0.98)'° + C1,(0.02)'(0.98)? + C%(0.02)%(0.98)®
= 0.9991

(c) Ta xap xi Y bdi phan phoi Poisson sau: Y ~ P(10(0.02)) = P(0.2). Do do,

P(Y<2) = PY=0)+P(Y=1)+P(Y =2)

00 (020 020 02
- ¢ o T T

= 0.9989

(d) Goi
n 1a s6 san pham it nhat phai dugce lay ra théa yéu cau.
Z 1a s6 thit pham trong n san pham.
Ta ¢6 Z ~ B(n,0.02) va

0.98" < 1

F1111

<2

o
S
S
&

3
IN

n(1/2) _
n > pas = 34.3096

Vay n = 35.

X —
Gidi bai 4.31. Vi X ~ N(u,0.014) nén Y = T a
Ap

~ N(0,1).
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(a) Ta can tinh

P(X > 1.15u) = P()EIMZ Mg‘i_“)
dp dp
_ Py > 1.5)

1— ®(1.5)
— 1-0.9332 = 0.0668

(b) Goi chiéu dai xe can tim 1a zq ;. Ta can phai c6 P(X > zg1) = 0.9 hay P(X < zq;) = 0.1,

X —4 1'0.1—4 $0.1—4
te Ia P < oy = 0.1.
e fa < 04 = 04 ) ( 0.4 ) 0

Suy ra

X — 500
Giai bai 4.33. Goi X la trong lugng trai cay thi X ~ N(500,4?). V6i Y = ——— thi

4
Y ~ N(0,1). Do do,

(a) Ty lé trai cay loai 1 la

i~ 4
— P(Y > 1.25)

1 — &(1.25)
— 0.106

X =500 505 — 500
P(X >505) = P ( )

(b) Ty lé trai cay loai 2 la

< < =
P(495 < X < 505) P( < <
= P(-125<Y <1.25)

= 0.788

495 - 500 = X —500 _ 505 — 500)
< <

(c) Ty lé cua loai 3 la

X —500 495 — 500
P(X <495) = P( < )
= P(Y < —1.25)
= 0.106

Vay, trai cay thu hoach duge c¢6 khoang 11% loai 1, 78% loai 2 va 11% loai 3.
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Giai bai 4.35. Goi X la chiéu cao clia ngudi trudng thanh. Ta c6, X ~ N(175,42).

X =175

Dat Y = thi Y ~ N(0,1)

(a) ty lé nguoi trudng thanh c6 tam voc trén 180 cm 1a

P(X > 180)

1— P(X < 180)
X —175 _ 180 — 175
1_p< < )

4 =4
1— P(Y <1.25)
1— ®(1.25)
1—0.894 = 0.106

(b) t¥ 1& ngudi truéng thanh c6 chiéu cao tir 166 cm dén 177 cm la

P(166 < X <177) =

(c) Ta co,
X —175 _ ho— 175
P(X <hy) = P < =
4 4
_ P(Yg h0—175>
4
ho — 175
= @
)
= 0.33
) ho — 175 175 — h
Ta thiy 0.33 < 0.5 nén ———— < 0. Do d6, ® (TO> =1-0.33 = 0.67.
1 —
Suy ra, y = 0.44, tic la hg = 173.24

(d) Ta tim a tit dieu kién sau:

4 -4 T4
P(—225<Y <0.5)
$(0.5) — D(—2.25)
®(0.5) + ®(2.25) — 1
0.692 4 0.988 — 1 = 0.68

(166 -175 X =175 177 — 175)
P < <

P15 —a< X <175+4+a)=0.9
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Ta co,

175 —a—-175 X —175
< <

175 +a — 175

P75 —a< X <175+a) = P(

4 - 4
r(Gers)
()

Ta suy ra ¢ (Z) =0.95, tic la a = 6.6

Giai bai 4.37. Ta co

1 x?
fx(z) = NN {—ﬁ} = In[fx(X)]= (
Hon nita E(X2) = Var(X) + (EX)? =2+ 0? = 2. Do d6

oo o)
~ In(2v7) + ;lE(XQ)

2
= In(2y/7) + 7~ 1766

1

27

4

X2
)

)



Li thuyét mau

Giai bai 5.1.

(a) Ta c¢6 bang tan s sau:

T; 63 64 65 66 67 68 69 70
n; 2 4 8 4 8 ) 2 1
T do ta tinh dugc,
1y
T = — )y n
n -
=1
= 065.811
L&
2 _ 2
s = — ;nl(xl T)
= 4.436
s = 2.106
(b) Ta c6 bang tan suat sau:
T; 68 67 66 65 64 63 62 61
fi 0.027 0.055 0.135 0.216 0.108 0.216 0.108 0.054 0.054 0.027

Tu bang trén, ta thay riang

X >66) = 0.541>

X <66) = 0.568 >

|
N~ DN =

Do do6, trung vi ctia chiéu cao sinh vién 16p nay 13 66.



94

Giai bai 5.3. Ta c6 bang tan s6 sau:

43 44 45 46 47 48 49 20 o1

52

n; 1 2 2 3 1 2 4 4 3
Trung binh mau:

k
1
T=-)Y nw;=48.125
X n21nx

Phuong sai mau:

k

1

§% = > ni(w; — ) = T7.245
=1

n—1

Do léch tieéu chuan:
s =52 =2.692

Giai bai 5.5. Ta co,

va

n
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Giai bai 5.7. Ta c6 gia tri trung tam ctia tiung khoang la
5.5,15.5,25.5,35.5,45.5,55.5,65.5,75.5,85.5,95.5

Ta stt dung phép bién déi sau:
r; — 59.5

10
Khi do6, gia tri ctia y; sé la —5,—4, -3, -2, —1,0,1,2,3,4. T d6 ta tinh dugc,

1 k
E;nzyz

Y =

g —
0653
1 k
2 . —\ 2
Sy = n_liz;ni(yz‘—y)
— 8.349

Do do,

T = 10y+55.5
48.97
$2 = 10285

= 8349

Giai bai 5.9.
n=38,7=3.0775, s> = 0.096

Giai bai 5.11.
n=97,7 = 19.133, s* = 0.054



Ué6c luong tham sé théng ké

Giai bai 6.1. Ta c6 n = 100 > 30, o2 chua biét. Khoang udc luong 95% cho gia tri trung binh
that c6 dang

Trong do6, a = 0.05, Z1—g = 20975 = 1.96, T = 0.1, s = 0.014. Do d6, khoang uéc lugng 95% cho
gia tri trung binh that 1a (0.0973,0.1027) [

Giai bai 6.3. Ta cén =8 < 30, X c¢6 phan phéi chuan, o = 300 da biét. Do dé khoang tin
cay cho 90% cho stic bén ctia loai 6ng trén c6 dang,

_ o _ o
(- i )

Tacé a = 0.1, 2095 = 1.65, T = L 3°0_| 2; = 5325. Thay vao biéu thitc trén ta c6 khoang tin cay

cAn tim Ta (5149.991, 5500.009). =
Giai bai 6.5.

(a) Ta viét lai bang tan s6 sau:

z (cm) || 1425 1475 1525 1575 1625 1675

S6 ngudi 1 3 7 9 5 2

Do d6, ta nhan dudgc n = 27, T = 156.2, s? = 37.68.

(b) Ta c6, n = 27 < 30, 0% chua biét. Do d6, khoang tin cay ctia p v6i do tin cay 0.95 1a

T T
=2 n’ =2/n
Véi do tin cay 0.95, ta c6 a = 0.05 va t2%.. = 2.056. Thay vao biéu thiic trén ta tim duge
khoang tin cay cho p v6i do tin cay 0.95 la (153.77,158.63)



97

Giai bai 6.7.

(a) Ta c6 n = 100 > 30, o = 100. Do d6, khoang tin cay cho tudi tho trung binh ctia béng dén
c6 dang

_ o o
T—2_0a—,T+2_a——
1-3 \/ﬁ’ 1-3 \/ﬁ
Trong do, = 1000, o = 0.05, z1-s = zp.975 = 1.96.
Vay khoang tin cay 95% cho tudi tho trung binh ctia bong den la (980.4,1019.6).
(b) Ta c6 dung sai ciia ude lugng la g m = zl_%% = 15. T do suy ra
Zl_% =1.5
Tra bang ta tim dudge oo = 0.13362 va do d6 do tin cay 1a 1 — a = 0.8664 = 86.64%
(c) Ta biét rang khi n cang 16n thi dung sai cang nhé. Hon nita, ta thay rang khi n = 29 < 30

thi #3%75 735 = 38.0304 > 25. Do d6 gid tri n phai l6n hon hogc béng 30. Tir dieu kien
100

1.96.—= < 25
i

Suy ra n > 61.4656.
Vay ta can thit nghiém it nhat 62 bong

Giai bai 6.9.
(a) n = 53, trung binh mau 7 = 12.21, do léch chuan s = 0.103.

(b) Ta c6, kich thuéc mau n = 53 > 30, 0% chua biét. Do d6, v6i do tin cay 0.95, khodng tin
cay cua p la

- s s
T — 20.975—F—=, X + 20975 —F—
( V' Vn

Thay T, s V& 2y.975 = 1.96 vao bicu thiic trén, ta tim duge khoang tin cay ciia p 13
(12.18,12.24)

(c) Ta biét rang khi n cang 16n thi dung sai cang nhé. Hon nita, v6i n = 53 trong cau b) ta
thay e = 0.028 > 0.02. Do d6, gia tri n phai 16n hon 53. Tt diéu kien

20_975% S 0.02

NG

Suy ra n > 101.89.
Vay ta phai quan sat it nhat 102 truong hop.
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Giai bai 6.11.
(a) T bang s6 lieu clia mau, ta c6 n = 128, 7 = 1391.41 va s = 234.45.

(b) Ta c6 n = 128 > 30, o2 chua biét. Véi do tin cay 0.95, khoang tin cay cho u la

_ s s
T — 20.975—F—=, X + 20975 —F—
( V' Vn

Thay =, s va zg975 = 1.96, ta dugc

(1350.79, 1432.03)

(c) Ta biét rang khi n cang lén thi dung sai cang nhé. Hon nita, v6i n = 128 trong cau b) ta
thay e = 40.6 > 30. Do d¢, gia tri n phai 16n hon 128. Tu diéu kién

S
— < 30
20.975 \/ﬁ S

Suy ra n > 234.63.
Vay ta phai quan sat it nhat 235 bong den.

|
Giai bai 6.13. Ta c6 n = 2000, f = 3350 = 0.69, nf = 1380 > 5, n(1 — f) = 620 > 5. Do do,
khodng tin cay 95% cho ti 1é phiéu bau c6 dang
1-— 1-—
<f Y FCE IS I f))
n n
tic 1a ti le phiéu bau téi thiéu la
1 —
fomgy LS
n
Thay f = 0.69, n = 2000, a = 0.05, zp975 = 1.96 vao bidu thiic tren ta duge 0.6697, tic la
66.97%. [
Giai bai 6.15. Dé sai s6 khong vugt qua 2% thi
1—
s u < 0.02
n
Trong do, f = 0.9, @ = 0.1, 212 = 2995 = 1.65. Do do,
n > 612.5625
Vay ta can phai kham it nhat 613 ngudi. [

Giai bai 6.17.
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(a) Khoang tin cay cho ti lé p v6i do tin cay 1 — « la

Theo gia thiét ta c6 tan suat khoi benh la f = 22 = 0.8.

V6i do tin cay 0.95 ta ¢c6 a = 0.05 va zp.975 = 1.96. Do do6, khoang tin cay cho ti lé p v6i do
tin cay 0.95 1a (0.69,0.91).

V6i do tin cay 0.99 ta c6 o = 0.01 va zg.995 = 2.58. Do do, khoang tin cay cho ti 1é p véi do

tin cay 0.99 1 (0.65,0.946).

(b) Ta c6 sai s6 clia u6e lugng 1a
1
[T
n

V6i do tin cay 0.95 ta c6 o = 0.05 va 29975 = 1.96. Do dé dé sai s6 khong vuct qua 0.02 ta,

can dieu kien
. 2
1.6 x /22202 09
n
Suy ra n > 1536.64.

Vay ta can quan sat it nhat 1537 truong hop.

Giai bai 6.19. Taco f =22 =0.04, nf =20 > 5, n(1 — f) = 480 > 5. Do d6, khoang tin cay
500

95% cho ti lé ca duge danh dau trong ho c6 dang

Trong do, o = 0.05, 2142 = zp.975 = 1.96.
Do do6, khoang tin cay 95% cho ti 1& ca dugc danh dau trong ho 1a (0.0228,0.0572).
Tu do, khoang tin cay 95% cho sb ca c6 trong ho 1a (34965.03,877719.3) ]

Giai bai 6.21.

(a) TacoT =130 na, =35.89, 82 = 5% ny(z; —7)% = 3.21, s = 1.792.
Ta c6 n = 100 > 30, 0% chua biét. Do d6, khoang tin cay 95% cho khéi lugng trung binh

cac qua cam co dang
_ s _ S
(.CE — 21,%%, T+ Zlg%>
Trong d6, v = 0.1, 21_a = 2975 = 1.96. Tt d6, khodng tin cay 95% cho khoi lugng trung
binh cac qué cam la (35.539,36.241)



100

(b) Ta c6 f = 125 =0.05, nf =5>5,n(l — f) =95 > 5. Do d6, khodng uéc lugng cho ty le

loai 2 v6i do tin cay 90% c6 dang

Trong d6, a = 0.1, Z1-g = Z0.95 = 1.65. Vay khoang udc lugng cho ty 1€ loai 2 v6i do tin
cay 90% la (0.014,0.086)



Kiem dinh gia thuyét théng ké

Giai bai 7.1. Ta can kiém dinh céc gid thuyét

Hy : o = 380
Hy i # 380

Day 1a truong hop n = 36 > 30 va o2 chua biét, nén ta dung

V(T — p)
\/%(3350 — 380)

40
= —45

Ta thay |z| > z1-a = Zog7s = 1.96. Do d6 ta bac bo gia thuyét Hy. Nghia 1a 18i bado cao clia
giam doc khong dang tin cay. |

Giai bai 7.3. Ta can kiém dinh céc gid thuyét

Hy:p=25
Hy:p<25

Day la truong hop n = 15 < 30 va o2 chua biét, X c¢6 phan phdi chuan, nén ta ding

V(@ — p)
\/5(824 — 25)
= —1.93625

Ta thay t < t"! = t}%. = —t}%; = —1.761. Do d6 ta bac b6 gid thuyét Hy. Nghia la siic mua
cua khach hang hién nay thuc sy giam sut. [ |
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Giai bai 7.5. Ta can kiém dinh céc gid thuyét

Hoi,M:14
H1Z/L<14

Day la truong hop n = 25 < 30 va o2 chua biét, X c6 phan phdi chuan, nén ta ding

V(T —p)
\/2_5(812.5 — 14)
2.5

= -3

Ta thay t < tn71 = 2%, = —t2%; = —1.711. Do d6 ta bac bo gia thuyét Hy. Nghia la diéu kién
chan nuoi kém di lam cho lugng sita gidm xudng. [

Giai bai 7.7. Ta tinh dudc

= 6
n = 100
1 k
T = - ;= 0.9856
1 k
§ = n_liz;n,(xz 7)? = 0.000433
s = 0.0208

Ta can kiém dinh céc gia thuyét
Hy:p=1

Hy:p#1

Day la truong hop n = 100 > 30 va o chua biét, nén ta ding

V(T — p)
\/ﬁs(o.9856 —1)

0.0208
= —6.9204

Ta thay |z| < 20975 = 1.96. Do d6 ta bac bo gia thuyét Hy. Nghia 1a may hoat dong khong binh
thuong. [

Giai bai 7.9.
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(a) Ta dua vé bang gia tri sau

X 155 165 175 185 195 205

S6 ngudi 3 9 11 3 2 1

Ta tinh ducc

= 6
n = 29
1 k
7T = - 2 = 173.2759
2 _
2 = n—1znl ; — 143.3498
s = 11.9729

(b) Ta c6 n = 29 < 30, 0 chua biét. Do do6, khoang tin cay cho trung binh cholesterol trong

dan s6 c6 dang
(f R R )
5 /n N

Trong d6, a = 0.05, 7~ 4 = 38 = 2.048.

2
Thay vao ta tim duge khoang tin cay 95% cho trung binh cholesterol trong dan sé la
(168.7226, 177.8292).

(c) Ta can kiém dinh cac gid thuyét

Hy:p=175
£ 175

Ta co:

V(@ — p)
V29(173.2759 — 175)

11.9729
= —0.7755

Ta thay [t| < 3%, = 2.048. Do d6 ta chip nhan gid thuyét Hy. Nghia la gia tri mau phu
hop véi tai lieu.
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Giai bai 7.11.

(a)

Ta tinh ducc

= 7
n = 36
1 k
1 k
§$ = n_llz;nz(x, 7)% = 3.3802
s = 1.8385

Ta c6 n = 36 > 30, o2 chua biét. Do d6, khoang tin cay cho sé khuyét tat trung binh &
mdi san pham sau khi cai tién c6 dang

_ s  _ S
(.ZC — Zlfgﬁ, T+ 213%>

Trong do, a = 0.1,z1_¢ = 2095 = 1.65.
Thay vao ta tim dude khoang tin cay 90% cho sé khuyét tat trung binh ¢ mdi san pham
sau khi cai tién la (2.1333,3.1445).
Ta can kiém dinh cac gid thuyét

HO U= 3

H: n < 3

Day 1a truong hop n = 36 > 30 va o2 chua biét, nén ta diing

V(@ — p)
\/%(82.6389 —3)

1.8385
= —1.1785

Ta thiy z > 2005 = —20.95 = —1.65. Do d6 ta chap nhan gid thuyét Hy. Nghia la cai tién
khong hiéu qua.

Giai bai 7.13. Dbiat Z = Y — X dé chi trong lugng thay doi sau khi an kiéng. Ta c6 bang
z; = y; — x; nhu sau
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z|l- -1 5 0 -6 -4 -7 -6 5 -10

-1 -1 6 4 5 0 4 -2 1 -9

Zi

Ta tinh ducc

n = 20
1 n
z = — ZZ‘:—?)
n <
=1
1 n
2 =\2 _
s = n_liz:;(zi—z) = 16.5263
s = 4.0653

Ta can kiém dinh cac gia thuyét
Hy:p=0

Hy:p#0
Day la truong hop n = 20 < 30 va o2 chua biét, nén ta ding

Vn(z — p)

t =
s
~V20(-3-0)
4.0653

= —3.3002

Ta thiy [t| > t7~4 = t}%,s = 2.093. Do d6 ta bac bo gia thuyét Hpy. Nghia la ché do an kiéng 6
2

tac dung lam thay déi trong lugng. [

Giai bai 7.15. Ta can kiém dinh cac gia thuyét

Ho : py = po
Hy @y # po

Ta tinh ducc
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Ta thay |z| > 21_q = 2095 = 1.65. Do d6, ta bac bd giad thuyét Hy nghia la hai loai chat no léng
nay c6 toc do dot chay khac nhau. |

Giai bai 7.17. Ta can kiém dinh cac gia thuyét

Hy:px = py
Hy:px > py

Ta tinh ducc

(n1 — 1)s3 + (ny — 1)s,
ny+ ng — 2
(50 — 1)72 + (40 — 1)9.22
50 440 — 2
= 64.795

s = 8.0495

Ty

/1 1
S n1+n2

60 — 52

8.0495,/ = + 7

= 4.6851

t =

Ta thay t > 177172 = 188 . ~ 2595 = 1.65. Do d6, ta bac bd gia thuyét Hy nghia la ham lugng
duong trong mau sau 5 gio lam viéc da giam di. [
Giai bai 7.19. Goi X, Y lan lugt 1a trong lugng tré so sinh 6 nong thon va thanh thi.
Ta can kiém dinh céc gia thuyét

Hy: px = py

Hy:px < py
Ta tinh ducc

(n1 —1)s2 + (no — 1)s;,
ny + Ng — 2
(8000 — 1)0.3% + (2000 — 1)0.22
8000 + 2000 — 2

= 0.08
s = 0.2828
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va

T—y
sE %
3—3.2

1 1
0.28284/ 5506 + 2005
= —28.2885

=]

Ta thay ¢ < t771"272 = 1398 & 2995 = 1.65. Do do, ta bac bé gia thuyét Hy nghia la trong lugng
trung binh ctia tré so sinh ¢ thanh thi cao hon & nong thon. [

Giai bai 7.21. Ta tinh dugc

ny = 10
Ny = 10
T =

n—lzx,_ 16.015

=1

! Zy,- = 16.005

y = —
2 5o
2 = 1 i(m- —7)? = 0.000917
: m -1 Z '
s = 0.0303
1 <
2 —\2
= i — = 0.00065
sy, = 0.0255
Ta can kiém dinh céc gia thuyét
Ho @y = po
Hy oy # po
Ta tinh ducc
) (n1 —1)s2 + (ng — 1)s;,

ny + No — 2
(10 — 1)0.000917 + (10 — 1)0.00065
10410 — 2

= 0.000783
s = 0.028
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va

Ta thay [t| <t} 1272 = ¢
nudce vao binh nhu nhau.

Giai bai 7.23.

(a) Ta dua vé bang gia tri sau

18 __
0.95 —

Trong luong || 3100 3300 3500 3700 3900

Ty
1 1
s n1+n2

16.015 — 16.005

0.0284/75 + 15

= 0.7986

1.734. Do d6, ta chap nhan gid thuyét Hy nghia 1a hai may rot

Ta tinh ducc

Sé bé trai

1 3
S6 bé gai 2 10 10

Ny

g

<Y

8

=5
25
— 28
1 k
= — ) mx; = 3588
Ny i=1
1 k
= — ny; = 3450
Ny i=1
1 k
— > nilz; —T)* = 40266.67
Ny —1 i=1
= 200.6656
1 k
= > ni(y: — §)* = 3740741
N —1 i=1
— 193.4099

(b) Ta can kiém dinh cac gia thuyét

Ho:px = py
Hy:px # py
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Ta tinh ducc
(Nl — 1)82 + (NQ — 1)8;

Ni+ Ny —2
(25 —1)40266.67 + (28 — 1)37407.41
B 25 +28 — 2
= 38752.94
s = 196.8577
va
t = 1V
1 1
S\ TN,
3588 — 3450
196.85774/ 5 + 55
= 2.5476

Ta thay [t| > t711"272 = 31 ~ 2095 = 1.65. Do d6, ta bac bo gia thuyét Hy nghia la trong
lugng bé trai va bé gai lic so sinh khac nhau.

Nhap hai mau lai, ta duge

Trong lugng || 3100 3300 3500 3700 3900

S6 tré so sinh 3 13 18 15 4
Ta tinh ducc
k = 5
N = 353

k
1
7 = N;nizi—3515.094

k
1
2 _ (e 2
S = N1 ;m(zl Z)" = 42844.7
s, = 206.9896

Ta c6 N = 53 > 30, o2 chua biét. Do d6, khoang tin cay cho stic ning trung binh ctia tré
so sinh c¢6 dang

Trong do6, a = 0.05, Zi_g = 20975 = 1.96.
Thay vao ta tim dugce khoang tin cay 95% cho stic ning trung binh clia tré so sinh la
(3459.367,3570.821).
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Giai bai 7.25. Ta can kiém dinh cac gia thuyét

Hy:p=0.98
H,:p<0.98
500 — 28
Tac()n:E)OO,fzw:0.944,nf:47225van(1—f):2825.

Do dé, ta dung

L - Vlf—p)
VPaq
~ /500(0.944 — 0.98)
B v/0.98 % 0.02
= —5.7499

Ta thiy z < 24 = 2005 = —20.95 = —1.65. Do d6 ta bac bd gid thuyét Hy. Nghia 1a chat lugng
lam viéc ctia may khong con tét nhu truée. [

Giai bai 7.27. Ta can kiém dinh cac gia thuyét

Hy:p=1038
Hy:p#0.8

25
Tacon=36, f=— =0.6944, nf =25 >5van(l— f) =11 >5.

36
Do do, ta dung

Vn(f —p)
VP4
v/36(0.6944 — 0.8)

/0.8 x 0.2
= —1.584

Ta thay |z| < 212 = 29975 = 1.96. Do d6 ta chap nhan gid thuyét H,. Nghia la nguon tin nay
dang tin cay. [

Giai bai 7.29.
(a) Ta can kiém dinh cac giad thuyét
Hy:p=20.05
Hy:p#0.05
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24
Tacén:8()0,f:%:0.03,nf:2425van(1—f):77625.

Do do, ta dung

V/800(0.03 — 0.05)
/0.05 x 0.95

= —2.5955

Ta thay |z| > Z1—s = Zp.995 = 2.98. Do d6 ta bac bo gia thuyét Hy. Nghia la bien phap ki
thuat méi lam thay doi ti lé phé pham.

(b) Ta can kiém dinh cac gia thuyét

Hy:p=20.02
Hy:p+#0.02

24
Tacén:800,f:%:0.03,nf:2425van(1—f):77625.

Do do, ta dung

L - Vlf—p)

VPa
~/800(0.03 — 0.02)
~ /0.02x0.98
= 2.0203

Ta thay |z] < Z1-a = 20995 = 2.58. Do d6 ta chap nhan gid thuyét Hy. Nghia 13 nha may
béo céo ty 1é phé pham la chap nhan dugc.

Giai bai 7.31. Goi

pp:tilentéxa A
po : tilé nit 6 xa B
Ta can kiém dinh céc gia thuyét

Hy :p1=ps
Hy:py #po
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Ta co

ny

ng

S
fo

3>

Ta tinh dugce

250 > 30

160 > 30

140
250 0.56

80
— =0.5
160

n1fi1 +nafo
ny + No
250 x 0.56 + 160 x 0.5

= (0.5366
250 + 160

fi=fo
g (n% + n%)
0.56 — 0.5

/0-5366(1 — 0.5366) (5 + &)
1.1885

Ta thay |2| < 212 = 29975 = 1.96. Do d6 ta chap nhan gia thuyét Hy. Nghia I ti 1é nit ¢ hai xa

bang nhau.

Giai bai 7.33. Goi

p1 : ti1é tré so sinh c6 trong luong trén 3000 gam & thanh phd

po @ tilé tré so sinh c¢6 trong lugng trén 3000 gam & nong thon

Ta can kiém dinh céc gia thuyét

Hy :p1 = ps
Hy:py #po
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Ta co
ni
no
i
fo
p
Ta tinh dugce

150 > 30

200 > 30

100 = 0.6667
150

98
— =049
200

nifi + nafo
nq + N9
150 x 0.6667 4+ 200 x 0.49

= 0.5657
150 + 200

fi=fo
g (n% + n%)
0.6667 — 0.49

\/0-5657(1 = 0.5657) (k5 + o4)
3.3005

Ta thay |z] > 21-a = 20975 = 1.96. Do d6 ta bac bo gid thuyét Ho. Nghia la ti 1 tré so sinh c6

trong lugng trén 3000 gam & thanh phd va nong thon khac nhau ¢ mic ¥ nghia 5%.
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