BERE TS 3 A RGO 2 - 75— Tk (FFE p. 575-581)
/S

P 04| 03| 02| 01
I (s, ) bits | 1:322 | 1.737 | 2322 | 2233

9.3

H (s) :kzi; b, log, [pi]

k
1 1 1 1
:§I0923+Elog2 6+Zlogz4+zlog24

=0.528+0.431+0.5+0.5

=1.959 bits
9.8
LY EXIET HEFERIET 5 &, BETLFHNRRDTEROMICHKEEE OME (FE, &
DEE, BFEOESRE) 250720, NELISNAEREIIREL LS.

[FEZ O]
B
& & (amount of information) (9.4)
T hrt— (entropy): fEHREBOHIFHE (9.9) HHEOMEEEZELDT
TERIFT S L EE: B IO b e B — = P55 R (9.20)

7 — X JEAfE (data compression, p. 575-581)
WBRE e 5 IR O TUREE (redundancy): fmEDRTIZHELY (Rl 5~ &
#EHR I — X [E4E (lossless data compression): T D1 # A3 58422 18 7T Al RE

REGESF = (prefix coding, p. 575-578)
BER LRSI 77 7 Xy Mo, ..., Skt FEZE{po, ..., Pr-1}
— BT S ATRE (uniquely decodable): 57225 7 L7 7 Ny MIk L4555 (code word) 23572 %

UL s S HEE(MG MM, ), me0orl, n: R

=L

TREOFEH (prefix): m,,m, ,...,m ., i<n

AR E DRk b O R 5 aEOFEHE & 72 b 72 W1k

|: K2 D=2>DFEALD 5 LRSI 1207 2NFEREAF 5

HEFF 5 DOE 525 (decoder): HI7EA (decision tree)
~ [X19.4: FIHMREE (initial state) 7> 5 KEE@IRAE (terminal states) ~DIRAEER

Bl % 2 OF 5 11 T 1011111000 %15 5

FEUAF BT —BICHE B AEE WIIL T LB ST e

FRHEF B O s 777 b =7 27 o OAREX (Kraft-McMillan Inequality) (9.22)

FESATT I XBRRFIE 5 T EE (instantaneous code)

RIS O R L= hr v — FRERF SLER+ 7 77 k- =7 I 7 U DOAFER (9.23)
e AAR%ESE, =] -log, p, | THOL

FEEATF B NI (matched) 5 5 (9.24)
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JEIRFT 7 (extended code): > v AR FI 25k (9.28) = = b m B —|ZULHHK (9.29)

INT = 55 (Huffman coding, p. 578-580)

KRNV OFREREEZEOHFHRELIZERICES T2

PF5fb T v =Y X I (encoding algorithm): X 9.5 /7 < LK

1. VYRV EHBMEROESWIEIZIERS. b o & BHEROEN 2O AR 0/1 ZEID Y
5.

2. AT YT LOZODYURNE—DODOH LN ARV ERR L, ZOMEBEELIHY AL
DOHBUEROME T 5.

3. VUARNBRTAALARDETLE 22/ KT

NT 2 RFFIE—E TRV 0L OFI0 BTk, HBUERNE— DA ORI

P D4yl (variance) Die/IMb: GRS VRNV EANT < ARD EICE L

L oYL - U755 (Lempel-Ziv coding, p. 580-581)
INT = RS ORI TSR OMERAMEIXFRT (aprior) (ZITARB, SCFH - 55 OFH B MR
VoYL s DTS DE T
1. 7T—%5zfitr (parse) L, 1D THBLT 2 HEL 250 E]. #7753 (code book) F/k.
2. FEROKLEDINE, TALVIBEICHE Lo 5O N TERDT.
3. HEAPNORNET VRV A ) _— 3 3R L (innovation symbol) ~fth D435 & XK.
4, PEBIIES k. BREy FE2A/R_R—=a Py rRLb L, YOy MIBEICHE
LTcEB o HI~DRA 4.
L L s DT RS DR
AR R AR 2 [ E BT 5k~ RIHIE(E (synchronous transmission)
WY (adaptive)~ =R FEES & HEIRIIZEE = N7~ U & BEA

AHOFME (p. 620-621)

9.9 Consider a discrete memoryless source whose alphabet consists of K equiprobable symbols.

(&) Explain why the use of a fixed-length code for the representation of such a source is about as efficient
as any code can be.

(b) What conditions have to be satisfied by K and the code-word length for the coding efficiency to be
100%?

9.11 Consider a sequence of letters of the English alphabet with their probabilities of occurrence as given
here:

Letter a i | m n 0 p y
Probability 0.1 0.1 0.2 0.1 0.1 0.2 0.1 0.1

Compute two different Huffman codes for this alphabet. In one case, move a combined symbol in
the coding procedure as high as possible, and in the second case move it as low as possible. Hence,
for each of the two codes, find the average code-word length over the ensemble of letters.

9.16 Consider the following binary sequence
11101001100010110100...
Use the Lempel-Ziv algorithm to encode this sequence. Assume that the binary symbols 0 and 1 are
already in the codebook.
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Consider the four codes listed below:
Symbol Codel Codell Codelll Code IV
So 0 0 0 00
S1 10 01 01 01
Sy 110 001 011 10
S3 1110 0010 110 110
Sy 1111 0011 111 111

(@) Two of these four codes are prefix codes.

decision trees.

Identify them, and construct their individual

(b) Apply the Kraft-McMillan inequality to codes I, 11, 111, and IV.  Discuss your results in light
of those obtained in part (a).



