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3. SFAHEAFEAR B CEERXMEFRANGEILIRIEY): X Y - Z 1
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3.1.20 HEEM—I/RBKE
J& Markov 15

P{Xn—&-l:j‘XO:iOa"' 7Xn—1:in—1aXn:i}:P{Xn+l:j|Xn:i}
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5.1.2 D/REIKEE

1. EX
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REE AR I

5. W [aAAR
WFAERK a,b € X(FRE), B
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Y, PR RN AR, A AL
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ALE 0+ 1 NZPRESZERIN AT S n W23 AHF L WRR I A7 9T R A
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8. PRI AT AFAENE
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5.1.3 k=R
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.
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B p,q)

P(Tnsr | 20) = (20 | 20)
TfH
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EAGEWHIE NS LB ERANEERNEE. — PRGN ELER, HEW
DL A2 TEIE SR 7 ZE R0, BE TR MO I8 S AR ok ~AE%@
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=> W-Z | X7 27 X))
=1

- i WZ | XN 270 X)) (FR(=2) = h(Z) +log|1] = h(Z))
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XANE S E S FEARRME RS T R, 3 2 e ELRR B S 1 0 5515 U5 75 22 1)
B/NEAR R AR T 1XAME B R R H P o AR SRIEA R I A (%)
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l

HERMME: 1(X;X)=H(X)- H(X | X)

TEB OIS E RE B R R A 7, RATRR T AR AR 8 53 7 =X
FEIX L, )7 N g, POVIRATREIEZ A, B H(X) S5
SINKE (XEBAIN ARG

ERUER

MFZT (flan: ZABFER) 9%, SINNARKENSG AR

HX | X)=HXoX|X)<HXaX)

ESPSEES

0, ==z

XX =di)=
1, x#zx

MFZI (flan: BRASRHER) 7, SINNARENGRNZFAE

IEREN
H(X | X)< H(P.)+ P.log|X — 1

BT P, = plx # 2) = Ed(z,2) = D, FFRLEE BRI R
H(X | X) < H(D)+ Dlog|Xx — 1
EEIER: SINFEAREXENTER
MX | X)=hX-X|X)<hX-X)

R H(X | X) kMl
FEBINKE)G, Ehr EIRATFHERMBZE H(X & X) 80 h(X — X) HIf K.
BTSSR R 1) 2 i R 5 A0 B 35 45 s PR ) T R e R0 .

2. HRE ST LA
SEBR B AR IR S RS Y H(X | X), 5 X R R M 8

3. RAgtm FHE
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67



BFERFIHET =1 R

e AL (0 SR AP S AT R, it AT TR SR AR AS 2R R 80N 0, 13218 D st
rElm A D.

ETRO=NNT, BRIOVAZMIFIAIRIERERBCKEPHRELN=M5INLE
K73 3.

10.1.8 ERRKXERBKMEOIF—SHEIBER (XAKXE), MRS

R/, AT oA S MBI DO R R BT IR R EOR AR, Hoh gl
NREMTTE 7B
BSEBATR BAE BT 0 R

I(X:X)=H(X)—-H(X | X)
I FINKE. AT oufElE, REEIRR, SIINKRERTTEN
HX|X)=HX®X|X)<HX®X)
PR SR AR 25 AT 05 00 B KA R AT 459 LA B R /IME.

[(X;X) = H(X) — H(X | X)

(
=H(p)-HX & X |X)
> H(p) — H(X & X)
> H(p) - H(D)

XE H(X & X) < H(D) & BT8R A g s 200, T

0<p(X ®X =1)= E[d(z,2)] < D <min{p,1 — p} <

| —

CARAASE R o34l (B8N p) KIRSTE 0 < p < § WEESE p BOREBIS, Frilf
H(X @ X) < H(D)

XFEIRATTE R T 38— 0. B JATHE 555 BOL I 5% A, B R0 T 70 el 5, 455 RSB
H(X @ X)=H(D)

Bl p(X # X) = D. FreAn 15 il EiE
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X X
D
p-D
i-20 ! D 12

e — PR EIRIHE. X — DR R ((H2R 7 208, B2 00 SRR L
HERECN 0, BRIXNNE D. 4

H(p) — H(D) =0

D = min{p, 1 — p}

gi bR, BAME] TS AMEIRAE D R BT AR R HpR AL

R(D) = { H(p) = H(D), 0<D<minfp,1-p},
0, D > min{p, 1 —p}.
10.1.9 FEFRXARICKBHF—EUER (NAXR), FIARE
AER
e AN A TR B IO ST R DU K F A KB EOR AR, 3 AR

7= N B AN 3K
FIEMES {1,2,... m} E¥ISNAREIR X, G RAERENDYIRE, Rl

A7) = 0, Wz =2
U L, e £

SRAZUR I LR L
fift:
B SEERA T ELAS BT 43
I(X:X)=H(X)-H(X|X)

SRR GINRE. T onfEil, RADIIRE, SINKRERINE N ATER

H(P.)+ P.log(|X| —1) > H(X | X)

69



HBER, P=plc+#i)=Ed(x, i) =D. HHEASERE
H(X | X) < H(D) + Dlog(m — 1)

AR AF AR 00 B AR B RT3 B R /ML

I(X:X)=H(X)-H(X|X)
> logm — H(D) — Dlog(m — 1)

MRS ROL AR AT MR 2 U AN AT L AR AT A

. 1-D, tmfi==xn
p(fﬁ|$)—{

L Mz +

m—1"

)i — D RE IR A, X P U R ((H2 R 5 B0%), BT R H R R R
B0, BRI D. 2FKAKECH 0, 713 D =1-1/m. ZZ EPng, FRAKK
N

logm — H(D) — Dlog(m—1), 0<D<1— =,

R(D) =
(D) {Q D>1-2L.

RHEBATR LA T W TREEREE, R NDIRR (HE2EE, KAWL
FORERN, BORTSEhRf 2L, FrAE H al Ress A AR R R e B, S P il il 22
RIERHRBARREAT 4. AL NZITV N EMEN EE, SRS EE IR R).
MRERZ=H, NALARIRIIAKE; MREREZSTH, WALRABERS
AIIANKE.

10.1.10 FERRXREREKBOHF—ZELEEE (FRIREXE)
XN RATEII G772, R BEE N(0,0%) 1R 7IRZER & TR
R ELRIH.
B SR RRATTR AR B AT 4
I(X;X)=H(X)- H(X | X)

RIFIINRE. TP R ZER A, SINKAERTTERN

MX | X)=h(X-X|X)<h(X—-X)
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I(X;X)=H(X)-H(X | X) :H(§p0,1—§p0—§p1,§p1) —§H(po)—§H(p1)

B 1 ) 1 1 ) 1 1 1 1 ) 1 1 1
= 22?0 og2p0 2]?1 0g2p1 2170 2291 0og 2290 2]91

1 1 1 1
+ —polog po + 5 (1 —po)log (1 —po) + 5171 log p1 + 5 (1 —p1)log(1—p1)
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ST O T BTG R B W S S
2 Y T T Y e Ty 2 27

72



A ,
log e
1—=x
A
of 1 1 —1) 1
— = —+ —(=1) - log(1 — —(1 —y)——= - —
1 —2 11
- = | —z—1yY)— =2 —x2— 2 — —=A=0
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K sE A IR HREE R
I(X;X)=H(X)— H(X | X) = H(0.99) = 0.081bit

WERAR 0.99 Jo. HIEAT BLHHSE B HRIME Y 0.99/0.081 = 12.2 JT/bit;
CARIAT —E R (RAEIMER N 0.1): ETHE X R A

(X) = (0,99,0.01) 0.9 0.1 = (0.892,0.108)
b U 0.1 0.9 R

PRIE RS, & EE R

A~

I(X;X)=H(X)— H(X | X) = H(0.892) — H(0.9) = 0.025bit
A RIS A R
D =0.99%0.1%1+40.010.1%100=0.199

R AT AR 3], X R SRIR B T 0.99 — 0.199 = 0.791 Juidsk. mitknl LAt &S
BHIMEN 0.791/0.025 = 31.6 JG/bit.

WA T, BRI, £ RVFREEIL Y, 52 OHER W RS 23R
.

XAt R BLE BB B A R AR E U R R OB A R S AEAR IR, AT
PR+ RN B R R T ESEIRAI A EE, SCPr B EH BNV 202 K T 7t
VRREAME N B IR A B IS, X T EELAF IR, hd2— EAAE RN X T
BHUETER Y, W LLSEI IR B, ERALIRN ST, UHRAERFRR
AT B BUE R S A O E .
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RE FERRMERZZ:

11.1 FERH
X — 5 T TR ) Py AL I

11.1.1 Equivocation

Equivocation fGFRWH 2 35 % Bl SC B H FHIEAEE AN E B2, ARSI A O,
B H(M | E) M H(K | E). IXBRNFEEFEESR Equivocation HIVENH.

. H(M | E) < H(K | E)

H(M|E)<H(M|E)+ H(K | M,E)
H(K,M | E)

H(K | E)+ H(M | K, E)
H(

K| E)

2. H(K | E) = H(M) + H(K) — H(E)

H(K | E)=H(K,E) — H(E)

— H(K,E)+ H(M | K,E) — H(E)
— H(M,K,E) — H(E)

= H(M,K)+ H(E | M,K) — H(E)
H(M) + H(K) — H(E)

11.1.2 TEE

TUAR NI RE XN
Dy =logG — H(M)

Horb G NP E TRER) N K751 B SO 4L
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BFERFIHET =1 R

SRR R E SUN
p— Py
N

—ANER: N KR AIE SO R R AR E R R D TIURE.

H(K | E) = H(K)+ H(M) - H(E)
> H(K)+ H(M) —logG
= H(K) — (log G — H(M))
= H(K) — Dy

%]
H(K) - H(K | E) = I(K; E) < Dy

11.1.3 ME—#RIESS

M — A B 5 SXON: W AME— 1 e BT P Y Fe B % K, B H(K | E) =
0 N.

0=H(K|E)
= H(K)+ H(M) - H(E)
:H(K)—l—NlogG ND — NlogG
= H(K) —
PR N H(K)
D

11.1.4 STEXRZM
SEREAR M TR EZA A CL R 2 — (M)
1. I(M;E)=0

R SC SO, B SCrR S RS SR U (SO . IRATTAmE H(M | E) <
H(K | E), FiUH I(KE) = 0, BB SCR R AR 3 5301 .

2. H(M | E) = H(M)

HEMEAARWREITA, 7SRRI — RS0 EN.
3. I(K;E) = H(E) — H(M | E)

FH AT RIS 2 1) 4518

HK|E)=H(M)+ H(K)— H(E)
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Fr Ay

I(K;E) = H(E) — H(M)

I(K;E)=H(E)— H(M | E)

I(M;E)=HM)-HM|E)=0

KT BB LELMS HK) > HE), iEWEENTF.

H(K)=H

(K | M)

(E| M,K)+H(K | M)
(B, K| M)
(
(
(

E| M)+ H(K | E, M)
E| M)
E)

V

H
H
H
H
H
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e
=
&
4
&
ord
du
I
=

HE N E

L (BEEL 4 77, 3% 8 7p) il (1% ——Fa A2 AN E T )

(a) B& X,Y, Z By HbaNAR &, WL RSB EIE ()

(4)
(B)H(X +Y) < H(X) + HY)
(CHX|Y)=H(Y | X)
(DYH(X,Y,Z) — H(X,Y) < H(X,Z) — H(X)

(b) AN D o EER BRI TR AT S EINAS ZRZ ()

2
)D =2,1;=1,3,3,3,4,5,5
C)D =4,1; =1,1,1,2,2,3,3,3,4
)D=5,1;=1,1,1,1,1,3,4

2. (BR 4 7y, 3% 8 71) JIBE CEAIWrouXE, i ZEU e 5 RIW ass, )22
Vi BB S A )

(a) FEFRANARFAMBMES T pr2pe = 2pa >0 Mg == > q¢n >0
115
H(plap27 e 7pn) = H((h?q?a e aqm)
(b) w—H/RAIRGEILA N > 2 MRS, HEMPRERFE N MREEE
MERIYAN 0, N2IXLeRE R FASERS, 2R m] R RE AR K.
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BFERFIHET =1 R

i

3. (B 4 73, 316 47) HAH

(a) AEAZnESEENAL & XY, Z, HEMNS I(X;Y) =1bit, I(X;Y | Z2) =0
bit, W X,Y,Z WECEMEI MmN .

(b) H—IESMEIE X, BUH z KAE a1 F ay (a1 < ag) Z M. ZAEIRERERIH—E
I8, FIERH Y FHBUAAEAE by A by (by < by) ZIH. CHIBEHLZRE X MY [
BREMRE LRI [(X,Y) = Gronmmry WERBER 1(XY) =

(c) B ¥R MIEEAERG N MES, 35N =2"+1, « NIEEE, MxE
V) —Teha K 2 g T A5 K :

(d) w—HLHEEEE, #5EREIE 300 ~ 3400Hz (¥R P/Ny = 1000, N
iR R EE A A

4. (10 73) WA PN EEAEIE, RN N X1, Xy, HH 358 Y1, Yo, X RCXPAS

S MM N Py | x), P(y | ©). X1, Xo FIBEZE A0 539008 Q1 (), Q2(2),

X1 M Xy, MBUERF SRS ANTE, Vi MY, KIBUERT SRRk,

(a) HIXWMEEHR—HREE, FEENRARTS X B X, M X, Al %
HRFS Y B Y MY, AR FrEE KR AR5 X LR N HAERL (L =
A > 0) MEFRIEEL X BiBL 1 — N BERIEE Xo; SRE UL Q1 () 8L Qo(z) MEE
GHIURR S ke H(X) (1 H (X2), H (Xa) \ 25).

(b) SRR MR A

Py lz) zeXiyen

Plylz)=< Py|z) v€XoyeYsy
0 HoAh

WoR: HX|Y) (HHX, | YY), H(Xy|Ys), N Fow).
() WK: I1(X;Y) (M I(Xy;;%1),1(Xo;Y2), A FoR),
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72 &S ) 3 =1 R

5. (8 4%) ¥ {0} TR /R W) KB, WIMERASMER A P (X, = 0) = 0.5,
P(X,=1) =025, P(X;=2) =025 REEBMEMEIR (5= 1 p). it
PRV QPR kS

6. (10 70) A7 —&HUER X, BUEZEKNN K, B H(X) HEs. 5z ERE 1

SV TN SOIEES H(X)
L= log 3 = Hy(X)

IGEE

(a) VR X MEANTUEMIMZR AN 370 1B, Hdr i NIERAG
(b) K —&N&HL
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BFERFIHET =1 R

7. (12 7)) — AR TR S ERR NIELE . BN, IR E A AT
W, BT R SRV TR — € I IRE (A2 T N R). AR AR AT i
i, RO AR, LR . BT RIE RGO L, BRRIT G, B
WIEFEEMBRN p(0 <p < 1), HEAFEEFRZMLE. BHTERRAAZE
HLTE, (AL AN RIE MRS s O IR T 1. BOZIANRAT IR IR ¢, BTHEZ
WERGHEERE (S p M g BEKE).

8. (10 43) A W MMELFENAR B X ALY, "SRG 5% 5 s AN

fz,y) = L exp _(a:—mm)z_(y—my)z —00 < I,y < 00
Y 2no,0, 202 207, ’ ’

BU=X+Y, V=X-Y.WH LU, V), I(U;V).
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2 & F KT =R

au

9. (8 ) H—LiciZIMPEFREE = (E1E, MARENIALRE X ZARAM, Wit Y =
X+ 27, Rl Z s o f e o A s

1(2) = iexp<—z/u>

RRHMETE AR BMERAT IR, B BX] <\, RiZEEREES

L

10. (10 79) — =4O IR EIR (X0, Xo, Xs), HF Xy, X, X BMEHHAVE,
FENRIR 20 8 Fl 4 RAPFHBEREER, D=3, D=3, (v —)
RZEWHIE SR KREEE R(D) .
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SR EWaRET: 2

&

L (BEEL 4 77, 3% 8 7p) il (1% ——Fa A2 AN E T )
(a) BE X,Y, Z BN HEENAR R, LR 5 EA R 2 (AD)

AH(X,Y,Z)=H(X,Z)+ HY | X) - I(Z;Y | X)
BYH(X +Y) < H(X)+ H(Y)

H(X|Y)=H(Y | X)

DYH(X,Y,Z)— H(X,Y) < H(X, Z) — H(X)

(A) =6 MRIEFEXA A PL RN, B R EAE RS 20 i

H(X,Y,Z)=H(X,Z2)+ H(Y | X, 2)

I(ZY | X)=H(Y | X)-H(Y | X, 2)

A 14510 IR
(B) #5ix. Bl: X, Y BhAL /oA PRI ARSE . (R HSZ R AR H(X +Y) <
H(X)+ H(Y), HHECHISIN 255 RAT).

(C) Hiw. XNEERA LS orz, AN T MEIRATH FIUEH—TF.
H(X |Y)=H(X,Y) - H(Y)

H(Y | X)=H(X,Y) - H(X)

B, M H(X) £ H(Y) IR
(D) 1EH. XT3

H(X,Y,Z)— H(X,Y)=H(Z | X,Y)
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H(X,Z)— H(X)=H(Z| X)

FH 25 A A5 6 v /D BT R
H(Z | X,Y) < H(Z| X)

It LASE 18 T

BRI e Ib 2 XA, AR RAN, XN F B Ma,
R~ BRI DA R B AN S, — i ] Bk B 1 Uy OR e 1k B A A AR S
Ao g, AdRErE, SRNALDRAE A UL—i#TiEE, bl
SR A, WA A A AR W R Sl #E T BT,
tein (A) v, EGLREER H(X,Y,Z), HidE H(X,Z), FrbLEENH
H(X.Y,Z)=H(X,Z)+ H(Y | X, Z)).

LIF D gur iR B KR AT S RIS R 2 (BC)

D)D=51;=1,1,1,1,1,3,4
FEEATT «
Kraft AR PIHER—RWRIXFERFELZ 7. LR eI 2R UR 8 HE .

MEFERUN, N EHER Kraft A, THERTHA.
(A)
27 4277 +2 2427 =271 4224270 427 >

(B)
271419334921 4929%x2=2"1493x34+2 %124 =9214193x4=1

(C)

47 % 34472x 244733447 < 471 x 3447224473 x 34473 = 471344 72x3 < 47 x 34471 =

5 Ix54+53+5%>1

A4 gy, 368 ) FIWHE (G RIWr ek, el B EGIER s A RO, A
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BFERFIHET =1 R

I B2 Y S o)

(a) FEFANAFEMBMES AT prZ2pe > 2pa >0 M@ >2@= > q¢n >0
15
H(pl,pg, e 7pn) = H(Q17Q27 e an)
(b) w—H/RAIRIGEILH N > 2 MRE, BEMNRERFE N MREER
MERIYAN 0, NIX LR BRSNS, %R a] R RE AR K.

(a) X7
naip
107 AR ATAE PR AN [ 2 23 A i /2 R AR S, 0 R 75 B4R B AN AN A 2640 A
BT, X BLEREIE R, IS A0 B U N O EE SR AR A TR A FRATT % 18— Fh
i8] HL A 5 T
PAT I AR BB AR e A SSR 4 An R H (p), FATAIE 0 < H(p) < 1,
MHAY p = 1/2 B &RKAE, FHEXT [0,1] ZEMERE o (F1E
p € [0,1] {13 H(p) = a. M4, MY R TFEWGE—A—=J00 10, FHRH
15 H(p1,p2,p3) € [0,1], RIH].

Bl H(0.8,0.1,0.1) = 0.92 b <1 HkE FTLL—EAFE p € [0,1] 5
H(p) = H(0.8,0.1,0.1) = 0.92, &

H(p,1—p)=H(08,0.1,0.1)

(b) %t
VG
FH T A T e A AR

H(Z) = paH (R (0 B W3 M B 41T
MARATRIE, TR, 2950 Rk, T4
H(Z) =Y e HOFRA A AR B M IERES8i1T) < D puilog|X| = log |X|
DRI RS N > 2 MG, BEBPREFFH N MREMWHEBER

IR 0, TR SRR, PR 5T A, Al (i ik ot
RE. BT BALE B IEH.

&

3. (B 4 4y, 316 ) A
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nu\

W4 = R

(a) A=A uBHbENAR R XY, Z, HEMAS I(X;Y) =1bit, I(X;Y | Z) =0
bit, M X,Y,Z BIBA MR AN :

(b) H—IELEI X, BUE » T a1 B ay (a1 < ap) Z 18] XA G VIERE R HE—1F
Eﬁﬁé%&YmmﬁﬁEmﬁmwm<@waﬂEﬂ%MEEX$MH%
A MERELREN f(X,Y) = oy WEGR [(X;Y) =

(c) WX MNBEHUBIEE N MF5, & N =2"+1, i HIEELH, NWhxE
TN T E TR S SRSy .

(d) W—HLBIREIE, W5 RHEIE 300 ~ 3400Hz {5t A P/N, = 1000, NI
1§1m éE/J'fm @’E

BR: (p(X =4,Y =4,Z=k =pX=1-4Y=1-j2Z=1-k)=L(b)o.
(c)i + 525.(d)413 Fekr/Fb.

(a) FATH R H PR HIL T AR IERE RO H , PO B X F
A H RS AR, BB A EE RS, mT

I(X;Y)=H(X)-H(X|Y)< HX) <log|X| = 1Et4F
FRUART AL, S-SR, A
H(X)=1% H(X|Y)=0

Bl X A5 (p(X =0)=p(X =1)=1), BA®E Y B X #ie, F=
TP Y =X 8 V= —X. F-AEERER, FHEERN 0 MEXA]

H, 2h5E Z WIRHE XY MOL (HERATHE NS0 58, —F%5E—
ANF—NEE e, ASABSr AATRE R —FER, RIS E Z Mg, XY

NI R (p(a,y | 2) = p(o | 2)ply | 2) = 1).

Zx BT, WIS R R R IR A

1
PX=iY=jZ=k=pX=1-iY=1-jZ=1-k=

(b) HHEA 5T 73 A RO 8 L pR BT 1, FLI 6 M 4 52 o IO M 4 5 o B
fFaetR, RIphSz. prPl HAZ B 0.

@):ﬁ%%%%@%@ﬁ%ﬂﬂm m#XW@ﬁTﬂ,ﬁﬁﬁmwﬁiﬂm
A @ SR X ( Hep 20 — 1 MW RO TR, BB i+ 1 B 2 AL
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Frblal 13

uqz(?4xi+2xu+1»/@uq)=i+w+l

AR EEEETTREANR

P
= - = )
C' = Wlog (1 + NOW> LRy #b

H R AT, W = 3400 — 300 = 3100Hz, P/N, = 1000. fA \ 1] #3

1000
_ [ - N
C = 31001og (1-+-3100> 413 tbRy/
FRWREFEEREITERNEZEEBlEXFESEEA TR RELFEA
A, PEEHHPREBRLE X, THERIAT.

4. (10 %)) BB IS, HEASBN X0, Xy, BHABA Y1, Vs, W BHEHA

SIEMFERRIIN Pi(y | 2), Py | ). X0, Xo WRESII A 035019 Q1 (2), Q2 ()
Xy M Xy MBUER S RESCIRN TR, Y Y, BIBUER S RE AR BN,

(a) HIXMWMEEAR ADFEE, FEERRMANTS X B X, X, HE %
HAFS Y Y, MY, 4URE. BB IE AT T2 X FEE R HERL A(1 >
A > 0) BEFRIE X, 8L 1 — N BERIEI Xo: ARG L Q1 (z) B Qa(z) B4y
BN T S EP RS, WK H(X) (H H (X)), H(X2),\ FR).

(b) WrEIE I F A2 B 2

Pi(ylz), x€X,yeY;

Ply|lz)=1< P(y|x), v€ Xg,y €Yo
0, HoAh

(c) WoR: I(X;Y) (H I(Xi:1), I (Xo3Y2), A RR).

et
(a) MERASREIR. XIGEH PABIEME: SIARIERE. EERE!

,_ 1 X=X
12, X=X,
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72 &S ) 3 =1 R

R 5 T DU PRI A AR 0 A 7

H(X)=H(X)+H(|X)
= H(X,0)
— H(0) + H(X | )
—HON\)+AH(X [0=1)+(1-NH(X |0=2)
—HON) +AH(X, | 0=1)+ (1= NH (X, |0 =2)
=H(\) + A H(X,) + (1 = N)H(Xy)

(b) SEAARIHIE.

9_ 1, X:X1
2, X =X,

HIEEIRES

HX|Y)=HX|Y)+H@|X,Y)

—H(X,0|Y)
HO|Y)+H(X|Y,0) &Y, 08Mm
=0+ MH(X |V, 0=1)+(1-NH(X|Y,0=2)
= (X, | V1,0 =1)+ (1 = NH(X; | 2,0 = 2)
= M (X, [ Y1) + (1 = N H(X; | Y2)

I(X;Y) = H(X) — H(X | Y) = H\) + M(X1:Y) + (1~ N)I(Xa; Vo)

5. (8 47) W {Xi} NETEAAZ M S/RAT K4, VMRS P (X1 =0) = 0.5,
P(X;=1)=025 P(X;=2)=025 REXLBMEWMEFR (p=1-p). iHit
SAZE IR AT BRI .




B0

w5 45 & 7

e -

HRBEREER R AL PR AR AR RS AET, A
s BRI A, IR AR R T, R A REE IR,

FEJESba NG PRI e 2 S S

BRI N (p(X = 0),p(X = 1), p(X = 2)) = (1, 2, pi3). G55 pa+po+ps = 1
KRG

(/’1’17 Ha2, /,63) P = (:ula Ha, :u3)
AR A N (SERR LRSS R YE T LB S A5 R, AR LIX 4 5 i
— e, AR RMRIE RS SR, RN L REIE— T, marbl)

111
(N17M27M3) = (ga g, g)
RN IRBFRFER A

H(Z) =" uH (PR RS A R 34T

CIES:
H(2) =Y mH(0,p,1—p)=H(p)
(10 73) A —BEEIE X, BUERERANA K, B H(X) By, HZEEA —4
= TGHT G 2T K H(X)
L= = H3(X)
log 3

R
(a) {59 X A RBER SN 3 MR, Joh @ NIERs
(b) K —5E N

R

(a) HEHAH, X+ D IS, 5 L > Hp(X), SF5HOLH H S Dy, = p.
FIT LAZE 18 BT

(b) B L > Hp(X) WS A A, Kraft AT, R0 A] ARG i =X R
FTbh K —@ N4
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S ERFAHF = R

oE 25 RSN R B it AT CRIE R 2 gD U5, 1T R R
G n] UEA A KA BN F——H, B4 3 Juha R 2403 M FIAE t 2k
B, I A0 Y E IS DR 2 2 IS AT G 2 M5 0. D) 5 DR 2 2 B 12 I T R

K=14+k(D-1)=1+2k

FTbh K — 2 &4

7. (12 4p) — AR TR RSB R NEE: BN, AL A TH
W, EAFTHEIE R VG € (A2 T N IR). AR A AT H
i, Fdsk IR E R, LA RE. BT EIE RGN E, BT, B
IR IE N p(0 <p < 1), HEARFEDEETRMALN. B TR AN ET
LG, (RSN AE A HIE 1R W T BT IS RN ¢, 15T
WERGHEERE (5 p M g K%,

AT -

X 25 5 B BB TE 15 T8 2 SR . ANIRAT 2B 8 B AN R Z A 7E T,
X B A HEER AR, T B T B R kAT . AR Ty 2l 2
HAEEREATR WA, . BRME).

N X: FRERAN X ={0,1,..., N}

i Y. FRRA Y =1{0,1,...,N}.

HRME: p0|0)=1, XFie{l,....N} H p0]i)=1—p F p(i|i)=p.
MR AR ITTER A 0.

e T A BRI AR, B T ORESRAR 2 A T AR R H

HI T 9T FAE AN T LR I AR RS BT P AN, W DA 1 A A\ 42 HEE 2 11 41
& WHRIAIAB R MR LA FIRR R (25 4 Bt 21X b e ). AR TN
AN R

e T OR R EIE R =P R IER R BeniER
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BFERFIHET =1 R

FINRMEARRE LG, KR IRIA N

HY | X)=H(Y | X,0)+1(Y;0| X)

— H(Y | X,0)

pO=0HY | X,0=0)+p0=1HY |X,0=1)
1- )(Y]X@zO)+qH(Y|X0=1)

—~ o~

1=q)-0+¢> p@)HY | X =x)
reX
= qH(p)
He MR TERER IY;0| X) N 0. ZEKANAET X LG, 0 NiER, At

6 FY 7.
F2 T SRR it R I s KA. B ARTRATE R p(X =0) =1 — ¢, NIATH

p(Y =0)=1-qg+q(1-p)=1-pg
FIr AR, 38 B i KA Y 134
p(Y =0)=1—pq,pY =i) = %,EEF% e{1,...,N}

BRI R B X BI04

p(X =0)=1-¢q,p(X =1) Z%,ﬁtlﬂz’e {1,...,N}
g LTI, BEAREAN
C =max[(X;Y)
p(z)
=maxH(Y)—-H(Y | X)
p(z)
= max ff (Y) — qH (p)
p(x
= H(1 —pg, 2L LD LDy () o £ 3

N NN

8. (10 43) e IELBENIZ R X MY, ENIMBRAE MRS E RN

1 (@ —m.)*  (y—m,)’

exp | —
2 2
2mo,0y 202 20,

[, y) =

,—00 < x,Y < 00

BU=X+Y, V=X-Y. EWHE WU), V), I(U;V).
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-0
s

m

W4 = R

=y

AT

T —E 2 —TER R . X R RS v, BERNAE,
FVER, 2k AR NS T 070 488 RO S B3 A 5T R 2

P AR AR 5 BT DL T ARE] X~ A (o, 02), ¥~ N(mys02), X, Y
WAL WA U = X4Y ~ N(mp+my,02+02), V = X =Y ~ N(my—my, 02+0,).
Frml BE R R, IS ZER A, BMEA T EWEZE, TEAEZ

TR )
h(U) = V) = 3 [log 2me(a 4 ;)] LLAF
M EAS B o i =

I(U;V) = h(U) + h(V) = h(U,V) = [log 2re(os + a,)] — h(U,V)
X FRATT R 2L FH B St AR 40 T30 I PR S X — PR BT FRANTE BT TG /e 4l

h(AX) = h(X) + log|A|

()

AR, H

HATHIA N |A| = 2. BT 1F

hwqumeHJZMXHMYHL:%mymm@hé@g%d 7))+ 1S

FrCAnI 18, HAEEN
LU V) = hU) + h(V) = h(U,V)

= [log2me(0? 4 07)] — % [log 2me(02)] + ; [log 2me(o})] + 1

2 | 2
= logM —1 LefE
z0y
BUERMAE, WA ERIR AR EECE S, R Re S Uk A
U,V BSr, (HSEFR XA A ER .
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BFERFIHET =1 R

9. (8 ) H—LiciZIMPEFREE = (E1E, MARENIALRE X ZARAM, Wit Y =
X+ 27, Rl Z s o f e o A s

1(2) = iexp<—z/u>

WMRIHETE AR BMEIATRG, B EX] <\, REZEENEERE.
et

M —E2H —BRESASEREER B EH. (518 MR i AR 67T e 2
ANPATAB R I EE AR, AR TT IR,

Epiviy (R ENSS
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