Bai tap do lwgng tin

1. Thyc hién mét pheép thir con xuc sic ddng chat dong thoi voi mot dong tién ciing
dong chat. Trong d6, con xic sic c6 cac mit diém tir 1 dén 6, dong tlen mot mat co
dau hinh va mat kia khong co dau hinh. Trude tién thir con xtc sic, néu s6 diém < 4
thi tung ddng tién mot 1an, nguoc lai thi tung dong tién hai An. Tinh hrong tin vé s
diém con xuc sic khi biét théng tin vé s6 dau hinh dém duoc.

2. C6 hai chiéc hop dung bi, hop thir nhat chira hai bi d6, mot bi vang, mot bi xanh.
Hop thtr hai chra mot bi vang vd mot bi xanh. LAy ngu nhién mot vién bi trong
hop thir nhit bo vao hop thtr hai, sau do Iy ngau nhién mot vién bi tir hop thur hai.
Hay tmh hrong tin v& mau vién bi béc duoc trong hop thir nhat khi biét thong tin vé
mau sic vién bi béc duoc trong hop thir hai.

3. An va Binh hen gip nhau. Néu troi khong mua thi khi ning An dén diém hen I
90% con Binh & 60%. Néu troi mua thi khi niang An dén diém hen & 30% con
Binh 1d 40%. Gia sir thoi tiét chd An va Binh d nhu nhau va xéc sudt mua s& I
60%. Hay tim lrong tin vé thoi tiét khi biét s6 hrong nguoi dén diém hen



Huwéng din gidi bai 1

Goi X 1a BNN vé sb diém xuc sdc, Y 12 BNN vé s dau hinh
Ta can tinh I(X/Y)

Goi xn Ia su kién s6 di€ém xtic sac tir 1 dén 4, xi Ia su kién s6 di€ém xtic sac la 5 hoac 6,

Ta lap cac bang phan phdi cua X:

X| x | x
P 23 | 13

S6 dau hinh dém duoc tir 0 dén 2, ta Ap bang phan phdi sx diu kién:
+Khi X=xn, chi gico dong tién mot lin, nén ta c6 bang phan phdi P(Y/X=xn)

YIX=xa] 0 | 1 | 2
P | 12 |[12] 0

+Khi X=xi, gico dong tién hai Ian, ta c6 bang phan phdi P(Y/X=x):

YiX=x| 0 | 1 |2
P | U4 [ 12| 14

Lap bang phan phf)i cia BNN Y: )
+ Ta ¢ thé tinh XS s6 dau hinh dém dugc 1a O:
P(Y=0) = P(Y=0/X=xn)* P(X=Xn) + P(Y=0/X=x))* P(X=xi) = 1/2*2/3+1/4*1/3= ==
5/12
+ Tuong tu ta co: P(Y=1)=1/2; P(Y=2)= 1/12
Tir d6 ta c6 bang phan phoi P(Y/X=xi)

Y | o | 1 ]2
P | 512 | 12 | 112

(Ta c6 nhdn xét: dé tinh I(X/Y)=H(X)-H(X/Y) ta can tinh H(X) va H(X/Y), dé tinh H(X/Y) ta
can bang phdn phéi P(X/Y). Dé do phirc tap, ta cé thé vin dung tinh chat I(X/Y)=I(Y/X) dé
tinh)

Ta co:
H(Y) = H(5/12, 1/2, 1/12)= 1.33 bit
H(Y/X=x) = H(1/2, 1/2,0) = 1 bit
H(Y/X=x)) = H(1/4, 1/2, 1/4) = 1.5 bit
=> H(Y/X)= P(X=xn) * H(Y/X=Xn) +P(X=x)) * H(Y/X=x)) = 2/3* 1+ 1/3* 1.5
=1.17 bit

=> I(XIY)=I(Y/X)= H(Y)-H(Y/X)= 1.33 - 1.17=0.16 bit
Vay lwong tin vé sd diém con xuc sic khi biét thong tin vé s dau hinh dém duoc A 0.16 bit



