TiNH Ki VONG VA PHAN PHOI BANG MO PHONG DPON GIAN TRONG R
THONG KE MAY TiNH & U'NG DUNG

(VG Qudc Hoang —04/11/2018)

Pé: Gia sir chon ngiu nhién mot diém trén mot thanh cé chiéu dai 1 don vi, cat tai diém dé thanh
hai doan va gilt lai doan dai hon. Tinh ki vong cta chiéu dai doan giit lai theo 2 cich:
a) Dung cong thirc tinh ki vong cla bién ngau nhién phai sinh.
b) Tim phan phéi cha chiéu dai doan gilt lai rdi tir d6 tinh ki vong theo céng thirc thdong
thuong.

Giai:

Goi X 13 vi tri ngau nhién chon trén thanh thi X ~ U(0,1). Do d6 X 13 b.n.n lién tuc véi ham mat
do xac suat

(1 khi0<x<1
fx () = {o Kkhac

Goi Y 13 chiéu dai cta doan duoc gilt lai (tirc |a doan dai hon) thi
Y = max{X,1 — X}
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Diing céng thirc tinh ki vong cta bién ngdu nhién phdi sinh:

Ta cé Y 1a bién ngdu nhién phai sinh tir bién ngau nhién X qua ham s&
r(x) =max{x,1 —x},0<x<1

Theo cong thirc tinh ki vong ctia bién ngiu nhién phai sinh lién tuc

P&y = E(r(X)) = f r(x) fxy(x)dx

taco
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o0 1
E(Y) = E(max{X,1—-X}) = f max{x, 1 — x} fy(x)dx = f max{x, 1 — x}dx
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Tim phén phdi cua chiéu dai doan gii¥ lai réi tir do tinh ki vong theo cdng thirc théng thudrng:

Trudc hét ta tim ham phan phdi tich Ity cda b.n.n Y = max{X, 1 — X}
F,(y) =P <y)=P(max{X,1-X}<y),yER
Xét cac trwong hop cia y:
o y<1/2:(max{X,1-X}<y)=0vi0 <X <1nén1/2 <max{X,1— X}.Khidé

P(max{X,1-X}<y)=P(@) =0
e 12<y<l:(max{X,1-X}<y)=(1-y<X<y)lKhidd

y y
Pmax{X,1-X}<y)=P(1l—-y<X<y)= fx(x)dx = dx = 2y
1-y 1-y
e y>1T:(max{X,1-X}<y)=Qvi0 <X <1nénmax{X,1—X}<1.Khidé
P(max{X,1-X}<y)=P(Q)=1

T dotaco

0 khiy<1/2

QW)= {Zy khil/2<y<1
1 khiy>1

Bang cach 1ay dao ham clia ham phan phdi tich Iy, ta ¢ ham mat dd xac suat cta Y 13

2 khil/2<y<1
0 khac

Tl d6 ta tinh duoc ki vong cla Y theo céng thirc thong thuwong

@) = Fy() ={
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Lwu y: nhan xét thém 3 Y ~ U(1/2, 1).

Mé phdng bang R:

Ham thuc hién thi nghiém cat va gilt lai thanh dai

thinghiem <- function()

1 V& hinh ra dé thay:)
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X <- runif(1)
Y <- max(X, 1 - X)
return(Y)
}
Ham thyc hién N [an thi nghiém va tinh trung binh chiéu dai thanh giit lai (b.n.n Y)
trungbinh <- function(N)
{
ketqua <- replicate(N, thinghiem())
return(mean(ketqua))

}

Chay véi N d0 1&n thi trung binh mau sé& xap xi ki vong can tinh. D4u hiéu nhan biét N d0 16n 13
khi N nhé thi két qua dao déng manh (khéng 6n dinh, lic 1&n IGc nhd) con khi N dd I&n thi két
qua dao déng it hon (6n dinh, xm x&m cung bac). Nhung N I&n qua thi ton thoi gian chay. Cling
lwu y 13 mdi 1an chay s& cé két qua khac nhau do ngdu nhién.

Chang han thi véi N = 500000
> trungbinh(500000)
[1] ©.7501527
Ham thyc hién N [an thi nghiém va vé histogram cho chiéu dai thanh gitt lai (b.n.n Y)
phanphoi <- function(N)
{
ketqua <- replicate(N, thinghiem())
hist(ketqua)
}

Chay véi N du 1&n thi histogram ctia mau s& “xap xi” ham mat do xac suat can tim. Dau hiéu nhan
biét N d0 1&n 1a khi N nhé thi két qua dao déng manh (ltGc thé nay ltc thé khdac) con khi N du 16n
thi két qua dao déng it hon. Nhwng N I&n qua thi ton thoi gian chay. Cling lu y 13 moi [an chay
s& c6 k&t qua khac nhau do ngiu nhién.

Chang han thi véi N = 500000
> phanphoi(500000)
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cho két qua la

Histogram of ketqua
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Tl histogram ta kiém ching laY ~ U(1/2,1).

Bai tap luyén tap: Gia si chon ngiu nhién mot s6 thyc r trong khoang [0, 1]. Tinh ki vong cua
dién tich hinh tron cé ban kinh r theo 2 cach:

a) Dung céng thirc tinh ki vong cta bién ngiu nhién phai sinh.
b) Tim phan phdi cla chiéu dai doan gitt lai réi tir d6 tinh ki vong theo cong thirc thong
thuong.

Kiém tra lai bang cach mé phdng trén R.
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