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1.2, WA XY, Z WHEET {0,1}, &4
I(X;Y) = 0,1(X;Y|Z) = 1. KiE H(Z) =1, H(X,Y,Z) =2

iERA.
I(X;Y|2)=H(X|Z) - HX|Y,Z) < H(X|Z) < H(X) < log(2) = 1
JiASES 20 = X ~ B(3). FHEAY ~ B(3). 74
HY|Z)=H(Y)=1(Y;2)=0= H(Z|]Y) = H(Z)
H(X|Y,Z) =0

e H(X,Y,Z)=H(Y,Z)

— H(X,Y)+ H(Z|X,Y)=H(Y)+ H(Z|Y)

e 24+ H(Z|X,Y) =1+ H(Z)

— H(Z)=1+H(Z|X,Y)
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1.3.

1.4.

1.5.

1.6.

Hi B H(Z) > 1, X
H(Z)<1=H(Z)=1= H(X,Y,Z) =2 0

WAES X S 0bia A JERi L Y.Y BELE: B 5k Z.
CHEHEES A 1 B s b3 X f1 Y. ik 1(X;2) < I(X;Y)

. I1(X;2) = H(Z) - H(Z|X) = H(Z)s;I(Y;Z2) = H(Y) N Z
Y WEE = H(Z) <HY) = I(X;2) < I(X;Y) m

CHIFEHLAS & X MY AR AR plak, b)) W2
1 1 2 1

§,p(a2) = plas) = Z,p(bl) = gyp(b2) =p(bs) = —

BOREEME H(X,Y) USRS AR B

p(CLl) =

f. HX,)Y)=HX)+H(Y)-I(X;Y)<HX)+H(Y)=%+log3
SO HAY XY MEMSL = ple,y) = ple)p(y)

WHIPLAZ & XY, Z W2 p(z,y, 2) = p(a)p(yle)p(zly). KilE
I(X;Y) > I(X;Y|2)

IERR. PR p(=,y, 2) = p(z)p(yl=)p(zly, ) = p(zly, z) = p(z|z) = =
5 2 XT y KM = (XY Z) = HX|Z) - HX|Y, Z) =
H(X|Z)-H(X|Y)<H(X)-HX[Y)=I1(X;Y) O

AF I(X;Y; 2) =
H(X,Y,Z)- H(X)-HY)-H(Z)+ I(X;Y)+ I(Y; 2)+ 1(Z; X),
Hi I(X;Y;2) 2 1(X;Y) - [(X;Y]|Z)

HERR.

I(X;Y;2) =1(X;Y) - [(X;Y]|Z)
=H(X)+ H(Y) - H(X,Y) - (H(X|Z) - H(X|Y, 2))
=H(X)+H(Y) - H(X,Y)— (H(X,Z) - H(Z)) + H(X,Y,Z) — H(Y, Z)
=H(X,Y,Z) - H(X) - H(Y) - H(Z) + (H(X) + H(Y) - H(X,Y))
HHY) + H(Z2) - H(Y, Z)) + (H(2) + H(X) - H(X, Z))
=H(X,Y,Z) - H(X) - H(Y) - H(Z)+ I(X;Y) + I(Y; Z) + 1(Z; X)
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1.7. %4 p=(p1,p2, - Da) RS, WE p1 > p2 > .. pa, R
e >0 {15 pr — e > po+ € WAL, 1ERH:
H(p1,p2s---spa) < H(pr — €,p2 + €,03, .. ,Da)

IERA. & f(e) = (p1 — €) log(pr — €) + (p2 + €) log(pz + €) HEA
0 < e22ZPL f/(e) =log 222£ < 0

p1—€e —

= f(6) S f(O) = H(p17p27"'7pa) S H(pl —€,D2 +67p37"'7pa) O

1.8. W pi(x) ~ N(ps, o), WRAHXH D (p2|p1)
2.

D(p2|lp1) Z/Rpg(x)logiigi;dz

— [ a0 (108 + (60— )? — (o = o ) d

g1 1
=2log >~ + 5 (1 = p3)loge + (12 — )z log e

o 1
=2log — + = (111 — p12)*log e
() 2

1.9. %7 f(x) 52 X1A (0,0.01),(0,0.5),(0,1),(0,2),(0,5) L3535
SRR, TR f () BB

& s U 2 (0,0) EmyeaAi, W a(U,) = logt

o h(U0,0]_) = log 0.01
o W(Ups) =1
e W(U7) =0
° h(Ug) =1
e« h(Us) =log5h
1.10. i%
1 1'2 y2
pi(z,y) “3r0,0, eXP[—§(;% + ;5)]
1 1 x? Ty y?

x, = expl——(— — 2 +

p2( y) 27T0'w0'y 1— p2 p[ 2(1 7 pz) (0_:% po_zo_y 0_5 )]
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D(pallpr) = / [ o og pA®Y) o
p1(x,y)
—flog(l—
1 2y 202y
(1 - dwd
e //py)[ 2(1 2 2= (1= Powa,] Y
) log(l - )

XY =y M@, 2k (- p*)o;
I(X;Y) =h(X) — h(X|Y)

1 1
=5 log(2mec?) — B log(2mea?(1 — p?))

1 2me
1
=5 log(y— pg)




