Chu’o’ng 4
CAC QUY LUAT PHAN PHOI

4.1. CAC PHAN PHOI ROT RAC
1- Phan phoi nhi thiic

Pai luong ngiu nhién rdirac X = {0, 1, 2, .., n} goi la c¢6 phan
phdi nhi thifc n€u ton tai s6 pe(0,1) sao cho:

P = PX =k = Cip“q" ™, g =1-p,k = O,n
Trong trudng hgp nay ta ky hiéu X ~ B(n,p).
Pinh nghia trén 1a hgp ly vi:
> pi = ).Cipf" F = (p+)" =
1=1 k=0

Theo dinh ly 1.8 chuong 1 ta co:

Pinh 1y 4.1. Néu X 14 s& 1an thanh cong trong day n phép thit Bernoulli véi
xéac suat thanh cong p thi X ~ B(n,p).

Ta sé& chitng minh dinh Iy sau néi vé€ cdc dic trung cda phan phdi nhi thic.
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DPinh 1y 4.2. Néu X ~ B(n.p) thi E(X) = np va D(X) = npq.
Ching minh. Tt dinh nghia ta c6:

EX)= > kCip“q" "

Theo cong thirc nhi thitc Newton:
ZCEqun_k =(x+q)"
k=0

LAy dao ham hai v€ theo x, sau d6 nhan ca hai vé& vdi x ta co:
chk k n-k —IlX(X+q)n_1
4.1)
Thay x =p vao (4.1) véichuyp+q=1 tadudc:
Biy gi® 14y dao ham hai v€ clia (4.1) theo x, sau d6 nhin hai v€
vGi X:
Zszk E® 7K = nx(x+q)" T +nn-Dx%(x +p)* 2
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Thay x = p vao diang thifc nay, ta dudc:

n

E(X?) = Z szEqun —k_ np +n(n — 1)p2

k=0
tor do: D(X) = E(X2) - (E(X))2 =np + n(n — 1)p2 — n2p2
=np(l - p) =npq

Nhin xét. Theo dinh 1y 1.9 chuong 1 ta c6:
mod(X) = [np — q] hodc mod(X) =[np—-q] + 1

Vi du 4.1. Hing d6ng thanh kién mdi kién 10 sdn pham, trong d6 c6 ba
ph€& pham. Khdch hang nhin kién hang né€u 14y ngiu nhién ra hai sdn
pham thi cd hai sdn phaAm déu tdt. Khach hang kiém tra 100 kién hang.
Goi X 12 s0 kién dugc khdch hang nhan. Tim E(X), D(X), mod(X).
Gidi. Goi p 12 x4dc sudt mot kién hang ki€m tra dudc nhan, ta c6:

cs 7

p = —

c?, 15
S6 kién dugc nhan 1a s6 1an thanh cong trong diy 100 phép thir Bernoulli
vGi xdc sudt thanh cong p = 115 , do d6 X ~ B(100; 17—5 ). T do6:
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7 140
E(X) = np = 100, =
(X) = np 15

7 8 294
D(X) = _ 100~ S _ z=4
(X) = npq 1515 9

mod(X) = 46 hodic mod(X) =47 (np — q=46,133)
2- Phén phoi siéu bji
Pai luong ngiu nhién X = {0, 1, 2, ..., n} goi 12 ¢6 phan phoi siéu boi

néu ton tai cidc sO tw nhién N, M sao chon<M<N va:
k nn-k
MUN-M

, k=0,n

n
N

Trong trudng hgp nay ta ky hi€u X ~ H(N,M,n).
Pinh nghia trén 1a hgp l}’/ vi theo dinh nghia t6 hdp va quy tic nhan:

pr = PX=k) =

. ZC Ch-M
N
kZ_;)Pk C‘ﬁl Cn =1

DPinh 1y 4.3. Néu X ~ H(N,M,n) thi:
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N-n

(X)=np ()nqu_1

trong do: p:%, q=1-p.

Chitng minh. Dva vao cong thic tinh t6 hdp, dé dang ki€m tra ring:
L CMCRS M CRACKy Y
CY N Y3
Tu d6 datj=k - 1, ta co:

n n-10\J (n-2)-j
E(X) = Z kp, = M .n.z Cu-1On - = M n
- N To C} N
Tuong tu, c6 thé ki€m tra ring:
ChCi% MM-Dnmn-1 Cy 508y 7
Chy N(N -1) cr 3
Tw do datj =k — 2, ta co:

k(k-1)
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M(M - Dn(n - 1) "=2C;_,Cy 5~

2

NN-1) o5 Cx°?

ik(k—l)pk -
k=0

M(M-1)n(n-1)

NN -1)
MM-Dn@n-1 M [M ]2

Tuwdo: EX2)-EX)=

DX) =EX?) -(EX))? = +—n-|—n
N(N-1) N N

(M—l)(n—l)Jrl M (N-n)N-M)

-—n
N-1 N N(IN-1)

N-—-n

N-1
Vi du 4.2. M6t 16 hang 30 sdn phAm, trong d6 c¢6 10 ph& pham. Chon
ngiu nhién nim sin pham. Goi X 1a s& ph& pham trong nim sin phim
dugc chon. Tim phan phdi x4c sudt, tinh ky vong, phuong sai ctia X.
Giai. Ta c6:

:np

:np

=1npq
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C CSO 10 .

%0
Vi vay X c6 phan phoi siéu boi, X ~ H(30,10,5).

PX=k) = k=05

E(X)—nM_5E:§
N 30 3

D(X) = n_M 1_M N-n _ _( _1) 25 250
N N)N-1 3729 261

3- Phédn phoi Poisson
Dai lugng ngiu nhién:
X={0,1,2,..n,..}
20i 12 ¢6 phan phdi Poisson néu ton tai s6 a > 0 sao cho:

e 2gk

k!
Trong trudng hdp nay ta ky hiéu X ~ P(a). SO a goi l1a tham s6 ctia phan
phdi Poisson.

pr =PX=k)= , k=012...



Pinh nghia vira néu la hgp 1y vi:

Dinh ly 4.4. Néu X ~ P(a) thi E(X) = D(X) = a.
Chitng minh. Theo cdng thic tinh ky vong ta c6:
J
EX) = kak = Z:ke_a a’ _- a Za— =e “ae’=a

1=0 J
St dung ket qua trén ta co:

E(X2) _ ikZP _ ikQ e_aak :ae—ai(j_i_l) a_J
k . Il . . . j'
k=0 k=0 j=0

o i o ]
—aea(aZaJr a]—a(a+1)

i=0 ) =0 ]

Tir d6: DX)=E(X2) - (E(X))2=a(a+1)—a2=a

Chuong 4
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Nhan xét. Trong thyc t€ ngudi ta thiy ring s6 ngudi vao cac tram phuc
vu cong cdng trong mot don vi thdi gian ¢6 phan phoi xap xi Poisson.
Dua vao diéu ndy c6 thé gidi bai todn sau day:

Vi du 4.3. Quan sat 5 phiit thdy c¢6 15 ngudi ghé vao mot dai ly buu
dién. Tinh x4c suat trong 1 phiit ¢6 bon ngudi vao dai ly buu dién do.
Giai. SO ngudi vao trung binh modi phit 1a Goi X 1a s6 ngudi vao trong 1
phit thi X ~ P(3). Tir d6:

-3 04
3
P(X=4)=" = 0,1680
Al
4.2. CAC PHAN PHOI LIEN TUC

1. Phan phdi déu
Dai lugng ngdu nhién X goi 1a ¢6 phan phdi déu trén doan [a,b] néu
ham mat dd cua X 1a:
1
b-a
0 néu x ¢ [a,b]
Trong truGng hgp nay ta ky hi€u X ~ U(a,b).

néu x e [a,b]



Pinh nghia vira néu la hgp 1y vi :
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+00 a yu
dx
jf(x)dx_jb_a_l 1
Pinh Iy 4.5. N&u X ~ U(a,b) thi: b-al i
2 0 a B
E(X) :b +a D(X) = (b Iza)

Chitng minh. Ta cé:

EX) = Txf(x)dx = jlidx __*

—00

b 9 3
E(X%:jx dx = =%
b-a 3(b-a)

a

b
B a’ +ab + b’
3

a

» a’+ab+b® (b+af (b-a)f

D(X) = EX*) - (EX)) = . e i
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2. Phan ph6i mii
Dai lugng ngau nhién X goi 12 ¢6 phan phoi mi tham s6 A (A > 0)
néu ham mat do cia X la:

X A, S
f(x) = Le Ile}l x 20 y
néu x <0
Trong trudng hgp nay ta ky hi€éu X ~ E(AL). A
Pinh nghia vira néu 1a hop ly vi: \
jf(X)dX = J.Xe Mdx = _XX =1 0 X

o

Dinh ly 4.6. Néu X E(A) thi:
1 1
E(X) = o DX) = —
Ching minh. Ta cé:

EX) = J’XKe"‘XdX — _xe ™ :oo + J’e—xde

(0] (0]
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+0o0o

vi: E(X?) = j‘x2e‘kxdx = %
) A
» , » 2 1 1
nén: DX) = EX?) - (EX))* = 2 2

3. Phan phdi chuan
1- Phén phéi chudn

Pai luong ngiu nhién X goi 14 c¢6 phan phdi chuin né€u ham mat
dd cua X c6 dang:

(x-a)”
f(x) = 1 e 2% 550
ov2n ’
Trong truGng hgp nay ta ky hi€u: y
X ~ N(a,c2)

Ap dung tich phan Poisson:

+ o0 t2

je 2dt = V2% —

Cw 0 a X
va bang phép doi bién:
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f_X—a
c
hay: X =a+ ot
taco: ro 42
1 -
f(x)dx = [oe 2at=1
'[O ov2m 7

Vay dinh nghia trén 1a hop ly.
Ciing 4p dung tich phan Poisson, dé dang nhin dugc:
Pinh 1y 4.7. Néu X ~ N(a,c2) thi E(X) = a, D(X) = 62.
Theo dinh 1y 4.7, n6i X c6 phan phdi chuin véi ky vong a, phuong
sal 62 c¢6 nghia la X ~ N(a, c2).
2- Phdn phéi chudn chudn tdc
) Pai luong ngiu nhién X ~ N(0,1) goi 13 c¢6 phan phdi chuidn chuin
tac.
Né&u X c¢6 phan phdi chuan chuin tic thi hAm mat do cta X la:

1 -

f(x) = 2
(%) Ton e
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goi 14 ham mat d6 Gauss. Him mit d6 Gauss 1a ham chén, ta c6:

max f(x) = f(0) = L _ 0,3989

V2r

jf (x)dx = Tf (x)dx = 0,5

Moi phan phdi chuin déu c6 thé chuin tic héa nhd dinh Iy sau day:
Dinh1y 4.8. NeuX ~N(a, 02) thi y _ X8 oy

0)
Chitng minh. KY hiéu FY(x) va fY(x) 12 him phan phdi va ham mat do
cua Y.
Taco: g (0-PY<x- P(X a2 xj
0)
| o _(t-a)’

- P(X <ox+a) = je 2% dt

—00

ov2n
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(ox+a-a) 2
Twdo: ¢ ) oy - Gj% e 2 [ox+a)= ﬁe_z
i 1 =
fy(x) = Ee 2
nén: Y ~ N(0,1)

3- Tich phdn Laplace
Cho f(x) 12 hAm mat dd Gauss. Khi d6 ta ¢6 ham phan phoi Gauss:

F(u) = j f(x)dx

va tich phan Laplace: 5

u 1 u _Xi
O(u) = | f(x)dx=—|e 2dt
it )
Giira ham phan phdi Gauss va tich phan Laplace ¢6 mdi lién hé:

F(u) = % + ®(u)



hay: oW = F) —%

Ham ®(u) 12 ham s6 18,

Pinh Iy 4.9. N&u X ~ N(0,1) thi:
(1) Pla <X < B) = () — D(ar)
(i) P(X| < o) = 20(c), 00 > 0

Né&u: X ~ N(a, 62)

thi: (i) P(o < X <) = q{ﬁ - aj - cp(“ - Aj

(iv) P(X —a<a)= 2@[—}@ >0

Chitng minh

(1) Pla <X <p)=F(p) -Fla) = [F(B) - %j - (F(oc) _ %j _
= D(B) — D(a)

(i) P(X| < a)=Pl-a <X < a) = Oa) - D(—a) = 20(c)

Chuong 4
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(111) va (1v) suy ra tu (1) va (i1) theo dinh 1y 4.8.

Tw dinh 1y 4.9 (iv) ta c6 dinh 1y sau diy thudng goi 1a quy tic
k - sigma.

Pinh 1y 4.10. Néu X ~ N(a, c2) thi:
P(X - a) < ko) = 2d(k)
V61 k =3, ta co quy tac 3 — sigma:
P(X - a| < 30) = 20(3) = 0,9973
Quy tic 3 - sigma c6 nghia 1a: sai s6 gitta X va a khong qud 36 12 gan
chic chin (x4c suit gan bing 1).
Vi du 4.4. Dudng kinh cia mot loai chi ti€t do mot may sdn xuit c6
phan phdi chuin, k¥ vong 20 mm, phuong sai (0,2 mm)2. Tinh x4c suit
14y ngiu nhién mot chi tiét.
a) C6 dudng kinh trong khodng 19,9 mm dén 20,3 mm
b) C6 duong kinh sai khic v61 ky vong khong qua 0,3 mm.
Giai. Goi X 1a dudng kinh ctia mot chi ti€t. Ta c6:
X ~ N(20, (0,2)2)

P(19,9 < X < 20,3) = @(20’3 _ zoj _ @[19’%; 20) _

a)

)
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= ®(1,5) + D(0,5)
=0,4332+ 0,1915= 0,6247

®)  P(X -al<03)= 2@[8’2) — 20(1,5) = 2.0,4332 = 0,8664

)

4. Phan phéi “khi binh phuong ”

Dai lugng ngau nhién X 2 goi 1a ¢6 phan phoi “khi binh phuong” n
bac tu do néu:

X2= X2 4+X2+...+X2
trong d6: X1, X2, ..., Xn - 1a cdc dai ludng ngau nhién doc 14p cé phan
phdi chuin chuin tic.

Trong trudng hgp nay ta ky hi€u: X 2 ~ X 2(n)
Ky hi€¢u I'(x) 1a ham gama:

'(x) = Itx_te_tdt

Dinh ly 4.11. Cho X ~ X 2(n). Khi d6:

(i) Ham mat do cua X2 la:
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x n_
2 2
en X néu x >0
fu () = 5 M{nj
2
0 nétu x <0

(i) E(X2)=n: D(X2)=2N
5. Phan phdi Student
Pai lugng ngau nhién T goi 12 ¢6 phan phoi Student n bac ty do

néu:
U

JV/n

trong do: U ~ N(0,1) va V ~ X2(n).

Trong truéng hgp nay ta ky hi€u: T ~ T(n).
Dinh 1y 4.12. Cho T ~ T(n). Khi dé:

(i) Ham mat do cua T la:

T=
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n
n— 2

4.3. CAC PINH LY GIGI HAN

1- Dinh ly Chebyshev

Pinh Iy 4.13. (B4t diang thitc Chebyshev). Cho X 1a mot dai lugng ngiu
nhién. Khi d6, v61 moi, € > 0 ta c6:

P(X - EX)| > ¢) < Dg)

1)  E(T)=0; D(T) =

Chitng minh. Goi F(x) 12 ham phan phdi cua X thi:

PX-BX)|2¢)= [dFx)< < [ (x - Ex)P dFo)
‘X—E(X)‘ZS & ‘X—E(X)‘ZS

400

<1 [ (x— B P dF(x) - < DX)

€ €
Dinh 1y 4.14 (Chebyshev). Cho X1, X2, ..., Xn, ... l1a day cdc dai lugng
ngAu nhién ddi mot doc 1ap, cé phuong sai bi chin déu (ton tai C > 0 dé
D(Xk) < ¢ v61 moi k). Khi d6, v61 moi, € > 0 ta co:



11330P[ ZX ——ZE X, )

Ching minh. Do cic Xk doc lap nén:

D(—ZXkJ S ZD(Xk) <
el

-

<é&

L |
Tu d6 theo dinh 1y 4.13:
o1 N
€

1>P(Zn: ——ZE(Xk
k=1
82

1

n L8
>1-

n

Cho n — oo ta dudc diéu can chitng minh.
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Nhan xét. V§i cic gia thi€t ca dinh 1y 4.14, khi n kh4 16n, ta c6:

1< 1
—» X, ==Y EX,)
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2- Dinh ly Bernoulli

DPinh Iy 4.15 (Bernoulli). Néu m 1 s6 1an thanh cong trong diy n phép
thit Bernoulli v6i x4c sudt thanh cong p thi:

Iim P( <8J=1

Chitng minh. Goi Xk 12 s6 1an thanh cong ctia phép thit thit k thi phian
phdi xdc sudt ciia Xk 1a:

X, 0 1
P q P
Do d6 E(Xk) = p, D(Xk) = pq. Goi X 12 s6 1an thanh cong trong n

phép thu thi: X — Z X,

k=1

Theo dinh ly 4.14:
Iim P( <8j= lim P[lsz —lZE(Xk) <8j—1
N —>00 n—»o0 n ) n k=1

Nhan xét.  Theo dinh Iy 4.15, v6i n khd 16n, ta c6: p ~ 22
n

m
— b
n

m
— P
n
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DPinh 1y 4.15 12 cd sd todn hoc ctia dinh nghia xdc suit theo thong ké
(phan 1 chuong 1).

3- Dinh ly gioi han trung tam
Vi cdc dai lugng ngau nhién X1, X2, ..., Xk, ... ta dit:
ay, = E(Xy), 0% = D(X,), Cy = B[Xy —ay |’

n n n
2 2
Yk=ZXk,en=Zak,dn=ZGk

Pinh 1y 4.16 (Liapounov). Néu cdc dai lugng ngau nhién X1, X2, ..., Xn,
... d01 mot doc lap va:

> Cu
lim k=1

k=1

o <) off) - ol

thi:

n—-»>oo
- n

lim P[oc <
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v61i moi a < 3, @ la tich phan Laplace.
Theo dinh 1y 4.16, néu n kh4 16n, ta co:

Y. —e
1 2 ~ N(0,1
3 (0,1)

hay: Y., ~ N(e,,d?)
Ta thuGng st dung trudng hgp riéng sau day cia dinh 1y 4.16.
Pinh 1y 4.17. Néu E(Xk) = a, D(Xk) = 62 v6i moi k thi, v6i n kh4 16n, ta

co: 1Yn g
1 ~ N(0,1)
o
hay: vn ,
X, +X, +..+X.) ~ N(a,g—j
n n

Trong thong ké ta thudng coi n > 30 la kha 16n.

4.4. CAC CONG THUC GAN PUNG

1- Phén phoi siéu boi va phdn phoi nhi thiic

Pinh I§ 4.18. Cho X ~ H(N, M, n). N&u n ¢6 dinh va lim X - p

Now
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thi v61 k = 0,n, ta co:
lim P(X = k) = Ckpkq" &

N-ow
Theo dinh 1y 4.18, n€u N kh4 16n so v6i n thi ¢ thé coi:
X ~ B(n, Mj
N

tirc 12 ta c6 cong thitc gan ddng:
k ~An-k k n-k
CmCn-m _ CE(M) (1 _ Mj k=0,n
cn M N
2- Phén phoi nhi thiic va phdn phoi Poisson

DPinh 1y 4.19. Cho X ~ B(n,p). Néup — 0 va np — A khi n — oo thi véi
ta co: MK
Iim PX=k)=e"—
n—>w k!
Vi du 4.5. Mot mdy dét c6 4000 6ng sdi. Xdc suit d€ mdi dng sgi Ay bi
dirt trong 1 phit 1a 0,0005. Tinh xdc sudt trong 1 phiit
a) C6 ba dng sgi bi dut

b) C¢6 it nhat hai 6ng sdi bi dut.
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Giai. Goi X 1a s0 0ng sdi bi dut trong 1 phut thi X ~ B(4000; 0,0005). C6
thé€ coi X ~ P(2).
a)  PX =3) =C2,,,(0,00053.(0,9995)3%%7

~e T = 0,1804

Nhéan xét.  Gia tri ding cua P(X =3) 1a 0,180492; sai s6 10-5.
b) PX>2=1-PX=0+PX=1))

zl_[e—zzw—l 2_1]

=1—-00,1353+ 0,2707)
= 0,594
3- Phdn phéi nhi thiic va phan phéi chudn

Dinh ly 4.20 (dinh 1y Moivre — Laplace dia phuong). Cho X ~ B(n,p).
k —np

vIIPq

P(X = k) = — .f(k _ np].xn

VIPq v1pq

Néun, k € N sao cho x = bi chin khi n — oo thi:
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trong d6 An — 1 khin — oo va f 1a ham mat d6 Gauss.
Theo dinh 1y 4.20, khi n kh4 16n ta ¢6 cong thifc gan ding:

Chphgn® ~ 1 f{k_np}kﬂ,n
Jnpg | ynpg

DPinh 1y 4.21 (dinh 1y Moivre — Laplace tich phan). V§i gia thi€t nhu
trong dinh ly 4.20, ta co:

X <1 ) ko—np| |k —np
P(k; < X <k,) xnlq{@j q{@j

trong d6: An — 1 khin — oo va @ Ia tich phan Laplace.
Theo dinh Iy 4.21, khi n kh4 16n ta c6 cong thitc gan ding:

k9
P(k; <X <ky)= Zcﬁpkqn_k
k=kj

Azt
npq npq
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Hai cOng thifc gan ding sau cling nay thudng chi sit dung khi p khong
qua gan 0 hoic 1, vi trong trudng hgp d6 sai s6 12 16n.
Vi du 4.6. Mot xa tha c6 xdc sudt bdn tring ciia moi phat 1a 0,8. Xa thu
nay bdn 64 phat vao bia. Tinh xdc suit:

a) C6 50 phat trung bia

b) Cé tir 45 dén 52 phét tring bia

c) C6 khdong dudGi 51 phat trung bia.
Giai. Goi X 1a s0 dan tring bia thi X ~ B(64; 0,3).

a) Pg,(50) = C29(0,8)°°(0,2)™
o F[5O n 51’2j - L Ro375 = 01156
3,2 3,2 3,2
Nhan xét. Gia tri ding cua P64(50) 12 0,1119; sai s6 4.10-3. N&u tinh
theo phan phdi Poisson (dinh 1y 2) k&t qua 1a 0,0555; sai s6 kh4 16n.
b) 52—51,2)_(1)(45—51,2)

3,2

= ®(0,25) + ©(1,94)
= 0,0987+ 0,4738 = 0,5725

)
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c) P, (5164) ~ 64-512) (51-512
, 3,2
= ®(4) + ®(0,086) = 0,5239
BAITAP

4.1. Bai toan S.Pepys

Bién c6 nao sau diy cé xdc suat 16n hon:

a) Khi gieo sdu xic xic can d61, dong chat thi ¢6 it nhat mot miit
trén c6 sdu chAm

b) Khi gieo 12 xiic xic can doi, dong chat thi c6 it nhat hai mit
trén c6 sdu chAim

c) Khi gieo 18 xiic xic can doi, dong chat thi c6 it nhat ba mit trén
c6 sdu cham.
4.2. Gieo 1000 hat giéng véi xdc suit ndy mam cia mdi hat 12 0,8. Goi
X 12 bi€n ngiu nhién chi s& hat ndy mam. X tuin theo quy luit gi? Tinh

ky vong va phuong sai cua X.
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4.3. Chiéu cao clia nam thanh nién khi truéng thanh & mot thanh phd 1a
mdt dai luong ngdu nhién c6 phan phdi chuin véi ky vong a = 165 cm
va ¢6 do 1éch chuin 6 = 5 cm. Mot thanh nién bi coi 12 Iin n€u cé chiéu
cao nho hon 160cm.

a) Tim ti 1€ thanh nién lun § thanh pho

b) Tim xdc suit dé 1y ngiu nhién & thanh phd d6 bon ngudi thi c6
it nhat mot ngudi khong bi lun.
4.4. Ning suit lda & dong bing sdng Clru Long 13 mot dai luong ngiu
nhién cé phan phdi chudn vdi ky vong a = 150 ta/ha va do 1éch chudn o
= 10 ta/ha. Tim xdc sudt d€ git ngiu nhién ba thra rudng § ving dé thi
c6 hai thira rudng c6 ning suit sai 1éch so v6i ning suit trung binh
khong qua 2 ta/ha.
4.5. Mot xe tii van chuyén 8000 chai rudu vao kho. Xdc suat dé€ khi van
chuyén mdi chai bi v& 12 0,001. Tim x4c suit dé€ khi van chuyén:

a) Co6 dung sau chai bi v&

b) C6 khong qua 12 chai bi vé.
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4.6. MOt tgng dai dién thoai ndi bo cia mot cd quan phuc vu 1000 may
dién thoai. X4c sudt dé trong mdi phit mdi may dién thoai goi dén tdng
daila 0,02. Tim s& mdy goi dén tdng dai trung binh trong mdt phiit.
4.7. X4c suat hdng ctia cac hat thoc giong 1a 0,006. Tim x4c sudt sao cho
khi chon 1000 hat giong c6:

a) Khong it hon ba hat bi hong

b) C6 ding sdu hat bi hdong

c) C6 khong qua 15 hat bi hong.
4.8. Trong s6 500 trang ctia mot cudn sdch c6 10 chd in nham. Tim x4c
suat d€ khi 14y ngiu nhién mot trang thi c6 khong it hon hai chd in
nham.
4.9. Mot may dém dé gAn mot ngudn phéng xa sao cho x4c suit dé mot
hat phét ra tif ngudn phéng xa dudc ghi lai trong mdy d€m la 10-4. Gia
st ring trong thdi gian quan st c6 40000 hat dudc phéng ra tif nguon
phéng xa. Tim x4c sudt sao cho miy d€m:

a) Ghi dudc trén sau hat

b) Khong ghi dudc hat nao ca

c) Tinh s6 hat it nhdt ma ngudén phéng xa can phit ra sao cho véi
xéac sudt 16n hon 0,945 mdy d€m ghi dudgc khong it hdn bon hat
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4.10. Gieo mot xiic xic can doi, ddng chat 12000 1an. Tim xdc suat dé
s6 1an xuat hién mit sdu chAm trén con xic xic gan gitta 1900 va 2150.
4.11. Bi€n ngiu nhién X 1a trung binh cdng cta n bi€n ngau nhién doc
1ap c6 cung phan phoi: X1, X2, ..., Xn vdi phuong sai:
D(Xk)=5(k=1,2,..n)

X4c dinh n sao cho vdi xdc sudt khong bé hon 0,9973.

a) Hiéu ctua X - E(X) khong vugt qua 0,01

b) Tri tuyét doi cia X - E(X) khong vugt qua 0,005.
4.12. Gieo 3200 1an mot dong xu cAn ddi, dong chat. X 12 bi€n ngiu
nhién chi s6 1an xuat hién mit sdp trong 3200 lan gieo d6. Tim x4c suit
sao cho gid tri clia X ndm trong khodng .
4.13. Ngudi ta mudn khdo st thdi gian chdy sdng trung binh ctia mot 16
béng dén bing phuong phdp chon mau. Hdi phdi 14y miu ¢d bao nhiéu
dé cho, v6i x4c suat khong bé hon 0,9876, c6 thé ké&t ludn ring tri s
tuyét doi cia hiéu thdi gian chdy sdng trung binh ctia bong dén clia toan
16 va k¥ vong cta n6 khong vugt qud 10 gid, bi€t rang do 1&ch tiéu
chuin cla thdi gian chdy sdng clia béng dén 1a 80 gid.
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4.14. Mot can bd phong thi nghiém thuc hién viéc chon gidng lda. Anh
ta ki€m tra 10000 hat lda giong, xdc sudt d€ mdi hat lda dat tiéu chuin
12 0,2. Tim x4c suit sao cho dd 1éch giita tan suit cdc hat lda dat tiéu
chuin so véi xdc sudt 0,2 khong vugt qua 0,01.
4.15. Thdoi gian phuc vy moi khdch hanh tai mot ctta hang mau dich 12
mot dai lugng ngau nhi€n X tuidn theo quy luat liy thira véi ham mat do
x4dc sudt nhu sau:
ox) - {5e5x khi x>0
0 khi x <0
v6i x dudc tinh bang phit/khich hang.
a) Tim x4c suat d€ thdi gian phuc vu mot khach hang nio d6 sé
nam trong khodng tir 0,4 dén 1 phit
b) Tim k¥ vong va phuong sai cia bi€n ngau nhién X
4.16. Buffon da gieo dong tién 4040 1an, thAy mit sap xuat hién 2048
1an. Hay tim x4c suat d€ khi gieo ddng tién 4040 14n thi s6 1an mit sap
xuét hién dao dong quanh 2020 khong xa hon két qud ma Buffon nhin
dugc.



Chuong 4

4.17. Xac suat dé xuat hién bién cd A trong mdi phép thir 12 0,6. Cin
phai lAm bao nhiéu phép thir d€ x4c sudt c6 do 1éch cla tin suit so vdi
xac suat bé hon 0,01 1a 0,995.
4.18. 600 miu ngd di gieo, xac sudt ndy mam la 0,9. Tim sai s& giGi han
clla tan sudt ndy mam so v6i xdc suit ndy mam clia tirng mau vdi do tin
ciy 0,995,
4.19. X4c suat tring dich cia mot vién dan 13 0,2. Tim x4c suat dé khi
bin 400 vién thi c6 tat ca:

a) 70 vién trung

b) Tir 60 dén 100 vién tring



