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Hu-Tucker OfFHIERF LV b L VELWEITEZ N7 < U EICRL TV 3
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& % Hu-Tucker 7 Vv IV X AD—fRALIZEKE 2D Lhik\w, ZOHES
H5VIMMORFERMEIC BT 2R S Rcst U CEY % Kralt o FRE
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NSRBI LT, LETEONIFRINEY AR BTS2 boE—
RA[108] TEZ 6N T W3S,

2%, 2{E Tk Hu-Tucker FIEEIE, AHBHNC X EKBROE X TH S,




I =2 G [92 ]

5 N7 fFE{tE Hu-Tucker FE1LIZE (T3 RKFEEBERHIK
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7o —FMU~RUBHPPHD Z 2R EnT» i, RAFSERFIKTTO
Hu-Tukcer 7V X AE[122] TR D FbN T\ 5,
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Anily & Hassin[1251 D% L, RARHIFIO X 5 LHl#NcBER{ L w5,
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(X, Y}+c DEFBE D Parker DB AICA S T3, &8, Paker D—iR1b

BTVTVRATHE, BUNSVWEAX L YV 2HD200fA% AL
TEA FAX,Y) 2FOBE S EES. b L, GBROWERHIS LD “Schur
DMz 2 A VB OBER, —RIEBEET VY XA G B¥RMEEh
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BREEL, BEDNT72YT7LT) XADHE G IIHRMTHY, WNERHEIL
DEHOBIVE RN T 2RI, FHFSER 2p0)1(0) 2R/ANZT 2K L5
SWZ—8T 5. Parker OBHHAIICA S 2 2 M PBKOMOFNIZ Gr=max {HN
MEAEDOES) DFETH S, Fu(X, V) KL T—RIEE7 LTV LT
TEo 7o NEREI M D A E 4 % R/IMC T 5 K13, max (p(2)+cl(i)) 2 R/AMET
ZRETEE—HT 5. ZOBREBONS R/IFSHERIEEMBE XTI 5 —f%
feahfzzr poE—RAE, [126]CRENTVS, () BEZ 6TV
BEwx L TiE, [127] TR b T 5, Parker DM A E 5 4
BRegEss, [128], [129]36 & Or[126] OCERCTHLY b T %, Knuth(130]
X, N7 ERE_ORBICEELEG T 5T VA Y MRS E S0
&, Parker ORMER2FMRF L., B of#EbEEL LTIE, 52 onilE
HWIFFERDT T, FESEROBME®R/INTT 5 Lv»5 Schwartz[1311DFF 51k
RIER, HESFBEROSE R R/IMCT 5 Koulll O SbEER E23H 5. 7«
B, Schwartz & Kou OFFSLRIEICEI L TI3CER[133] T E b b T
%. Markowsky134] & 7B _ORBELEELESI N T~ VEEZID o
T3, Chang & Thomas(13511%, FFSARIZEHY % Knuth OEHI SRS %
EHIHED, BRFEEEVSHEFERTCEZ oNTWBEEEZIMOHFioT V5,
— RIS B CE vy 25E& 0t 5 Hu-Tucker f&81Z, Hu, Kleitman,
Tamakil1091iZ X Ve N, KO0 DH2MEE M/l TG E a2 X ME
B Fbh T b, Parker O—f&{bN7~> 7V ) XADBEYVILDF
& GD7 7 Ak, Hu-Kleitman-Tamaki ®—#& 1t Hu- Tucker 7V IV X
LADBENTDF EGD7 T ADOENZED XD N ICERBELET 201, T
WML LITIERS B, Zh s 2 2RI — b s hicERXMbE—DD
bOWEEDHBH I LI, AREMFFEETH %, Hu-Kleitman-Tamaki 7 v
IV XLTELS WS FHEIREMFS T 2 R/NMFSERNBEREC—KRLL:
I E—BRORAEHEE TS L bEKECHETH S, —MBES Hu-
Tucker D7 NV T ) XLD, c=1DHF/ED Fn & “Gs=#F" L5 Fe¥kk
G, FOR7IENLUTHRERKRE2R OIS Z &%, Zhangl6]DEERA L 72, &
BZOBEHE D7 I1X, Hu-Kleitman-Tamaki iZX > TRV bz F & G
DILD Y7 7 AIFEENTWIERWHDTH 5. Kirkpatrick & Klawel137]13,
[109] CEAHICI D thbhlz, 2HTHVIHEEOHBIEF ST L T c=1
DFPED Fn & Gn OFEZFL RO FEo TS, HS5E, ZOFEGD
R7ET 5 —bshicc >y v E—ROERVEZ Tw5,
—MALEE TNV T ) XA TREARDE DS N5 Parker ¥ Knuth O &
(EHAHEDN OO REREEDT T, N7 EIRVFTON TV IS LD
5. 2Dk > 2EED—>21F, Coverl138] DEEERIREF S (competitively opti-
mal code) TH %, N7 rARiF, FBED L'={I'D} st LT, Zp()(U(q)
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—I'()<0 27z L={I(i))} #5 2 3. Cover &, 2p(7) sgn (/(z)— (7))
<0r B REPROUZMERBZEL . Feder(139] £ Yamamoto & Itoh
(1401 b BERIRBETS 2 H D vy, Yamamoto-Itoh i, L5z & hizER
FRERICH L CRANRARSSTFET 5 L 21X, N7~ Y /FBAT
HHIZELERL, BANRBEREBEET 500&M25 2 7. FEERIEK
fDHB—E%7 I ARNLT, 2p(0)f(UG)—1'(G)<0 &3 K2R
2DIZEKE SR 220 Lk,

Larmorel(141iX, fFSba iz RINDOBERICB T2 BER2ETVET 5 &
XWEU D, FHFESBERLGEBROSBOFH2IFBIEH > &R/IMET 5
RIREWC Bk 2 Feo 7o, i, "7~ BIOZORERFETWw 52, Hu-
Tucker FIREIIRFRTH 5, ZOME~OT7 70 —F1%, TFHFEER
LRFEBBRONSEDTRTCOMELHEVEERIMEL, RICHEELLTw
DR FARTIBABC B L ¢, BRAIOBRBONLEANOTXTCOBRMHIAL
TERTDEWVI 2BEDAT v I SR> TWwh, D), D—kHk
T7O—FiEb o EEVEANFETCES LY Bbhb, Lrl, 7T
ZLAEE, EABONT Y TVTYRAEELVY > M TRV,

Cohen & Fredman(1421iZ, m BOMITZ 70 ¥ v ¥ —BHE—OKREAR % I
FhfE S HE OO R/IMEEEZIR D k-7, &7 vt v¥—1F, ThFh
KBoEB» SHMAOHNEHEX2RET2db0 L L, iz, mBAOHIIEB
BHEE P LI THNICEIRENZ D ET S, &0 v —DORE
BEIHEORD 7 = —XWBEE 2HICLTET L T RITniER o2 nE w5 R
EDTT, KED mBDADFEKEDFHR = R/IMET 2HEETH 5. m
=1 DHAEEX, BEONT7 > HEEL 2D, FEEIEFNDH 2561 Hu-
Tucker [(REIC—HT 5. HOSDERBE TNV TY XL TIE, m=1DNT <V
TNVT) XL EATE 55 DEHE ntﬁﬁfd)%é“%ﬁtﬂ?‘% £S5 7 7o
—FE2HAVWTWVwS, ZOMEEPREICHEL Z LiX, BAS»ICEEKECETDH
%,

7T BbYIZ

HREFTMMRARDEHH T OBLERH 20T T ) ZANREBEL S, X5
WHIZR T BIMED H % 2\ 7 <~ RIS LRIRE D Bk W EERIE S S L Ban
T3, KT BREROMBIINT 2B LA FehnTENTH 3,
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Huff man coding is the most well known code tree problem, but there are
a number of interesting variations of the problem which are less well
known, and there are many results available conceming the properties of
Huffman codes. This paper addresses the Huff man code tree problem and
characteristics of the Huffman code tree along with several problem varia-
tions, specifically, when the source alphabet is infinite, when a lexicographic
constrain is imposed on the codewords, or, that is, the Hu-Tucker code tree
problem, when a maximum length constraint is imposed on the codewords,
and when other tree characteristics besides average codeword length are
minimized.




