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FERRMANEANBELER. FEARBNE, RO 3 MafkeHE.,

(D XTHFEEERNVER
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1. BER
HEES X FHHEMAx=q NBEREXH
I,(a)=~logP,(a) 2.1
[Raw] I{x)=~log p(x) (2.2
B

(1) gqed, HY P(a)=1, 0<Pi(a)<1, BN 0<px)<1-
i=1

(2) EXRBFERIAAENE, FrUXTERERBBAT 1. BASEmT.
INat= log_e Nat= log, e bit=1.443 bit

1Dit= log,, 10 Dit= log, 10bit =1/log,, 2 bit = 3.32 bit

(3) BERNMEHER, HI(x)& p(x) KR EmmEE.

4) BERSXAEWTFHAFH:

O RRFHRER, FHREOAHENE:

@ RRBEHRER, BHAEEHESE, RIRESEHBENELR, WERBRXM AW
EHRFENERE.

2. BEARER

BREBEMES XY B E M x=q, y=b HNBERBREXN

Iy (a,,b,)=~log Py (a,.b;) (2.3
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a2

I(xy)=—logp(xy) 2.4)
Kb, plo) EHREGMIE 4. ShL, MRRBRAHEEy BR A B —34, o
ABLA BEBRE SUS BE R A AR

3. #HARER

Fx=a TEH M y=b HEFMETFTHEGEBEREXN

Iy (a1b,)=~logPy, (a,10,) (2.5)
Hic A
I(x|y)=-log p(x|y) (2.6)
R, FMME p(x| y) HEHLIEGRIT—Ib 0.

4. BEE. #HEEENHKAHBERZHANER
I(xy)=I(x)+I(y|x)=I(y)+I(x|y)
5. HER

WEKEH XY, BHMENHE S x=qMy=b ZHMNEER (xeX, yeDEXH

. _ PX()' (ai |b,)
Ioy(ash;)= log——-———R\' @ 2.7
fAjiid A
I(x;y)= logﬁ(xl—y) (2.8
p(x)

libuRg e RIS

I(x;p)=I(x)-I(x|y) (2.9
EE:

(1) ZAZ 8RBT AARE GMALE 54 F HAALES 29 04 23t A BhA2 A
Hx;y) A% Y RAR X RAZ KT, RTwYFEHLET X ELT,;

(2) B2 8 AA AR,

(3) ERETETHR;

(4) B/ ERMMEF,

(5) A2 &840k 415 84340,

6. #HEER

BBEEXYZ, AR zeZ BT, x(eX) 5y(e¥) ZMMNAGERRZ LY

p(x|yz)

(2.10)
p(x|z)

I(x;y|z)=log
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1. EEBMENSIHE
o HBEEHERES X MME X0 BREEBNTHE, TN H(X)
HX)= E[I(x)]= —Zx: p(x)log p(x) (2.11)

fEid H(X)=H(p,, P, p,) (2.12)

EE:

(1) I(x)AExegpiel, ERFHMMEZM p(x)REWEL, 16840 h btk
(&45) HERHT;

(2)gn=1,ogngl,%%%§n=2ﬁ,EK&=H@J—m=H@L

o FEMRMNFHEN EREGEBBRER M, H& U FJLIE:
(D ERFERHET, REEEPARSENE; ‘

(2) EfaRBtE, RASMIEFSRENTYERE,

(3) RABIEBENERD, HX) KEASUE, BEHLIEX,

(4) AEFEMLE, THCHERAR, HTERRREERREE I EOEEER.

2. FHE
BREEXY L, #EBERI(yx) WPHEESCAEES, RN
H(Y|X)= E [I(y|x)]
= —z;p(xy)log (%)
= Zx:p(X)[—; p(y|x)log p(y| x)]
= p(x)H(Y | x) (2.13)
e, H(Y[x)=-3p(r|x)log p(y | x) A7E x BUE 45 EE R ¥ (5.
3. BRAH

BRE® Xy b, BREBEELR I(p) PRERAKEE, BRA
H(XY)= E [1()) =33 p(xy)log p(xy) (2.14)
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4. MEH
o I (cap) E¥%
ZIRERELf ()= £ (% %,%,) FEUR LN ED (cap) &, EXTFa(0<a<)
BATEFRE x,x,, H

flax, +(-a)x,1Z af(x)+(0-a)f(x,) (2.15)

AL, BHEANH x, =x,. Ba=031 R, WFRHE EMRE.

o Iy Ceup) %L

ZICEBL f(x)= [ (x,%5, %) FRAE SR LT O (cup) B, EX T a(0<a<1) K
ERHRE X, x,, H

flax +(-a)x, 1< af(x)+(1-a)f(x,) (2.16)
BLe HHNM X =x,. Ha=0K10%EXWr, WFRZAE T MR
e Jenson N,
f(x) B AR () s E A4 R, WX T EE—4A X, Xy, 0, X, FER
—H A, 4,4, DA =1, H

f[zlkxk]zzﬂ'kf(xk) 2.17)
k=1 k=1
AHNE X =x, = =x, B4 =10<k<p HA =0G 2, HXR7. 52

Ellog x] < log[ E(x)] (2.18)
o HEAERX
-1 <Inr<x-l (2.19)

X

1224 x =1 [HEEE FaT,
5. EER8E

o HUERIENX
P Q K XAER—M R 2 B AR RE, & X PHXTF QHBUEN
P(x)
D(P//IQ)= ZX:P(x)log o)
BUE XRRIAEXT . BRE R HEUE. X, Kullback Leibler BE B4,
o HERIMER
WRAEE— AR F BRI ARL ) 482 KBRS P(x) M O(x), A
DPIIQ)=0 (2.21)

(2.200
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5 TSI x o P(x)=0(x) B, SR

6. MAERMR
o XfFRME
1ﬁ$9E'§I'=(p|’p2’“"pn)':F'r %ﬁ%ﬁ@?j{?{{%&’}ﬁ i’ﬁi;ﬁ’?& B
H(pl’pz""’Pn)=H(p2’p3""9pn!p1)=‘“:H(pn,pn""pn—l)
M BRSSO B R G, T SN B EE .
e HEfME
H(p)=H(p,,pyyp,) =0 (2.22)

AR RA p, =1, FABIL.
FE: FABSUT B RGEA K, RS R G CHRAE M.

o TREH
imH,  (p, PP, ~8:6)= H, (P, Py55 P,) (2.23)
EAHE R, MERBAXHERZMRAN, L.
o TN
BRANENZRRES X . Y SEMNBREGE XY MBS 58 H(X), H(Y), H(XY), I
H(XY)=H(X)+H(Y|X) (2.24)

R T AN M AT LAHE T B S BN B R EHER. Rn EIEEE X X, X, , WH
H(XX, X, )=H(X))+H(X,| X))+ +H(X,| X, X,,) (2.25)

AR R BEIR I . B EORTINYERT DUKHEREAR . B HMESHAHEE &5
HUERAKAHE .

o RAEME

MNTAMEHENRRRS, YEEPREMFERI AN, HETIRAE.

AR MAERRERTARERER.

o HEME

H(1,0)= H(1,0,0)=---= H(1,0,-,0) =0
BIMPEYI R BES P —FHHBME I, B0,
o itk

H(p)=H(p,,p2,-'-,pn) z'%(p.,pz,---,pn) BI7EAg LR E
7. BEEBZBIHEER

o SIEEEEBAIEE
H(Y| X)<H(Y) (2.26)
024 X 15 Y HE SIS, B0, KRR R E . e R R, &



2= mwesnEe|9
%, WEHN,

o BKAMEEEBIRXAR
H(X,X, - X,)< 3 H(X) (227)

R24% X, MHEMSIAT, AL,
213 FEHEER

1. RE5E4ZEE]
o EX

it

2

(y|x)
I(xY) = log Y X) (2.28)
(x ;p(ylx) K

ERANHEH xRBBEWXTESYHNEEE EE: HAEERELD.
o MR

1(xY)=0 (2.29)
Y x SR y e, FRXAT.

2. FiyEEA
Bt X . Y 2T B
1067 = 2 p@I(5 1) = X p()p(y | 9log 2D

2. PPy x)
* (2.30)

by
Zme%Z' = E [1(x)]
i p p PAXY

FHEAARRMNES LR R —ANENER Y TAHHTXTH - MEIEE X BERE.
3. FHERERSMIIXE

I(X;Y)=H(X)— H(X|Y) (23D
I(X:;Y)=HY)- H(Y | X) (2.32)
I(X;Y)=H(X)+ H(Y)- H(XY) (2.33)
4. EHEFEBMER
o Hefifk
I(X:Y)=0 (2.34)

Y x, YRhsrw), SRR
o NHFRME

[(X;V)=1(Y;X) (2.35)
o MMEREME
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(1) ARG p(x) 09 Lk

(2) REFERE p(y|x) BT SR
o REM

I(X;Y) < H(X) (2.36)
I(X;Y)<H(Y) (237>

5. FHEZHEER

o BBAKEXZ 2R, X 5V ZENTE R R SN S A 0o v]2)
THE, B
IX65Y12)= E [I(xy|2))= ép(xyz)log%f%) (2.38)
T
I(XGYZ) = I(X;Z| V) + I(X;Y)
= [(X;Y | Z)+ 1(X;2Z)
o THFMEERRERN, B |
I(X;Y|Z)=0 (2.40)
R p(x|z) = p(x| yz) iF, AT
o THTIEEMEEN

(2.39)

I(XIXZ---Xn;Y)zzn:I(X,;YIXlXZ---X,._,) (241>
o Ifth
I(X:;Y2)= I(X;2) (2.42)
N p(x]2) = p(x| y2) 1, ZHRHIT.
I(X;YZ) = [(X;Y) (2.43)

N p(x|y) = p(x| y2) B, ZFRRL.
2.2 (KSR

B 2.1 FERET, TRAMERREES5—F, MRIKPREBERREREBRE
A 23 WHETR. FAEESR EIXOET RS WRBEHA, Mg L9 W
KRR, MBH 173 MR e L.

(1) RHFEf “ERRFMFTREERGE” FEKELRE.

(2) K “HEAFEFHFTERRETH” NEEE.

(3) RRATRFBHPRTRABRNE LR,

(4) KB F LR T HEFBIMNRTRAUBAKGEER.

R



