Vol. 34 No. 2

RV LY 3
IEFRENS LT OBRBREADIGH
BB M H

REBYEIRT + 27 BEALEH, 2hEFBLTT A N—2 BRI NI ESBTRRVEELD
h3 ZOBALEF IR IEZBRTIWEF - 2ERRILETH S —RiC, FELINT—24FET
BBBCRESRIENBEIIZN, ZOREIRZT y 4 VDT 7 & REEICHNTINE WD, ThE TR
BERIhizh ot UbLYEERT + 27 ERELNIERE 7 7 4 VERS BRI, 7740077 X[
HEEDICTF— s ESHEBRREMICREREBLRITZT. AR TRESEBELLICY I - FRESERT
*IAFRENS2IRRT 5. 9 Nakatsu, 1991 OFEREIEL, 7 TIEHFRERSHELET 370D D%
BroRHE52, Bl EFRERSOTHREER L~ 7 < Y FEOLLFSEELERNICHET
3. WL2RFEALLDVT, F=2EHMLUIROEE « N7 2 VS - BEIEFREFSLET > 12880
F 2B, MENHOERERZEEE T 4 VOBE, AEE7 74 VOBEK SO TERENEET B
COHRIEFREFZICOVT " EMBEIN T < VB LRARETH60% 22K L, BREBER N7V
AT 1eBED 1/5 (F— SEMUBOEBALRARE) TH3EW0WS &b, BRGE LB IERD
FELUTELDTEHRUFETH R LhEELD O,

An Alphabetic Code and Its Application to Information Retrieval
Narao NaxaTtsuf

An alphabetic code is a code in which the numerical order of the codewords cor-
responds to the predefined order (for example, the alphabetical order) of the encoded
symbols. Many information search techniques, such as the binary search method or the
index tree search method, rely on the string comparison operations. If a record is coded
using an alphabetic code, the comparison operation can be applied to the sequence of
codewords, which saves time otherwise spent in decoding. This also saves storage space,
in comparison with the case where no data compression method is applied. In this
paper, a necessary and sufficient condition for the existence of an alphabetic code is
presented. A bound of the redundancy of the optimal alphabetic code is also given in
comparison with the Huffman code, which is tighter than those previously known.
Experimental results show that the alphabetic code attains so good compression ratio as
the Huffman code and it is five times faster than the Huffman code in in-core retrieval.
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1 3xN72VH5E ap FSOH
Fig. 1 A ternary Huffman code and an ap code.
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Fig. 3 An original file and the files coded by Fig. 2.
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v | BE | a9 | Boflap | (4.2)apH S

Xy1b | 42695 | 101 000 0000
a 26385 | 0011 00101 001001

b 6355 | 011100 | 001100 00101
(] 13770 | 00100 | 001101 00110
d 13214 | 00101 | 00111 00111

e 38017 | 111 010 010

£ 4690 | 110001 | 011000 0110001

it 374709 ' L=4.26 ' L=4.43 L=4.64

4 BEIANVCHBTIXFOREELZORSED
—8
Fig. 4 The frequency and corresponding codewords
of some symbols for the dictionary file.
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EHHESER/NOBEBBTL 7 7 4 V¥ 4 XZB/AN
T3 EIRBORVE, COERTREEFEER/N
OEEEZRN. N72 vEBC OV THEERSE
BEUTS, FEBEORBUFTRENNET 74 V¥4 X
BEBT A, COEBERLTCELT, HS{icid
XERO DT T Y XaZFV.
COEBFERERIORT. REBEIVThG 7 ¥
F LICRATE 50 QEMELRFET 2 DICEL F K
ZRLTVA. 1B TR XS CTREEET
4R TORBERELTOEEYD, &7 71 V3E
LB, 20T AEREfFo2. T O
KRAHDO-DOERIIRS T T,

Jsys/dict ' dhdict t apdict

F—48 (B)
BRI (ms)

374709
192.6

228492
978.2

230643
187.3

N7 UEEE ap HFEREEITNE, FVIsA
N7 VHBEFY IS ap FETEMEIRIZEA
EEDL ST (0.9% ), MBHEMIIFTY I4H ap &
EDFH ML A hicE (@ 54). apdict DIES B8
[sys/dict XD FODIE, apdict DIEFH3H7 74 VD
KEZIIWNINDT 7 A VT 7 2 REFMSDLT
BLrlwEEZONS.

CD¥RIYD ap HFBERT 7 v XERIDE T2 <
&3 (DF 0 F— & BMLEVEA LR UK
T), F—EEMEERT I LBEID LN,

BRI T 7 4 VERET 1 A7 KBV EBAICZ
ap BHEDIZ D BN T7 = YFELL 1254 ORRER
FORB%FELRBE T TH-ITe (F4RIT IR
BREMIE & A S THEE DD OBMER Z itk T
TRINE WD),
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RENICIRL 7.
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R RERSIREEL D EHAMEETOT, &
SRT—RICEBTE 2. rEHBOFEAREIR 5
RTROWEZESEDES. (EMEE M
&Kmomer—lmwfnmmiﬁa<a&wﬁﬁ
ENTHE. (2)ZDkIRB &S EnfHO¥ELEE,
BEIENTNY —X ¥ VRO 1 DIeHiSL T
5. TUTHBAOBRLD s T T B EAB L |
D7 NIVDEHEDS s, DRFFFEICEL L.

si DRFBFE c(si) % r#/NE UNBUIZ o(s) D
WiCH5EE8L2) LEZ-BA, TNHBERTEE
vie(s)) EEL. MZE r=3 T, c(s)=012 DK,
oe(s:))=(1/37+2(1/3P=5/27 T# 3.

DL EROBEDIRD 7D,

UHE] EROEFEERBICONT, VA, Sum(E)<
o(e(sy) DS D 7.
GER) =1 Dk, Sum(1)=0 T v(c(s1))=0 75D
WREIRO YD, k= THIBEHER D 7D & REt 2.
5z DN IEFERERSOBEREEL 3. s & sisyp
ICXIET B HEM R OB/NLEH S m E93. mDEE
B p &35 (ROBEXIR0). EFRERS, Bx
UHEBRDERED & c(s)=clmayniapsrai,, o(si+1)
=clm)bpaibpse by (72720, clm) RIBX Y micE
BEEDS ~VOEETEOES S &ET5. 17,
a,b€[0,7—17 T, c(s:)Le(sin1) 22 DT ape1< bpe1)
EETF B, Liglin DH, ain=Il; LOT
Sum(i+1)=Trunc. (e +1, Sum(z))+ (1/r)«s+1
=Trunc(Z:, vic(se))+ (A/r)ti= v(c(s))+(1/r) 4
(cs:) DEXIR I 5DT)

li
=vlcm)+ = a;i(1r) +(1r)
Jj=p+1

=vlclm))+(ap+1+ 1)(1/r)r*1

Sov(e(m)+bp1(1/r)** So(e(si )
BERENCOZE, vlc(s:)+Ur)b it o(s0) DFETFHLOD.
HIC12MA 3 C 2L, # sy ZERL TS
TOMED viclm)(arnt1) ZHA 20 ([WHR1a).
Li>lin O, ain=lia 5OT

Sum(Z+ D=Trunc (2 +1, v(c(s:))) + A/r)ti+
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viels)): o (m) a"“aﬁz'”é—ﬂfl Sum (i) DrEFHR : "——;s?)l IR
'\ >

viclsira)):  [o(m | bpstbpezsebyseby,,, iy (

a) L=l 0EA

Vi) Celil ] apeapea-- ik,
vic(si+1)): cm beeibaezee by,

b)) L>LaDBHE

KB 1 Truncy(w(c(si)), ai)+ (/7)) <<v(c(si+i)) DIEH
App. fig. 1 The proof of Trunc,(v(c(si)), a:)-+(1/7r)%
<v(c($i+1)).

Lisa
=v(cm)+ 2 ailr)+ (1)t
j=p+1

<v(c(m))+ (@p+1+1)(A/r)e+?

Zwle(m)) + bps1(1r)? 1< ve(si 1))
c(si) B8 Lin THIDBTEINZPAREELEHD R
1bBH). X -» THEIFEHI N |
CE# 1 DFFRA]

EED ap HBICONT, v DEHED DL vcls)) i3
BT 1 XAV, Uichi- THBEEANT Sum(r)
<ole(sa)<1 HNZ 5. .

I Sum(n)<1 OB, IFEINLELEZFE D ap fF
FEROE KDDL ENTES.

HEOIED T + Sum(i) % r#/NKRTREL, £O/N
BEDT L K% ols:) &F5.

THLTRDIBED ap HBETHBHT LZEWT
%. FDHITEED i 1ITDWWT, c(si)ke(si+1) TUL
b cls) D5 e(siv) OEBCBORNT EEWVA
R, LEha OF, am=l 730 T Sum(i+1)
=Trunc-(/;, Sum(@)+ (/7). < N3 Sum(i+1) A3
Sum(i) Z/NEAEDT L KT #ETL, LiFEIC]
EMATEONACEEERL TS LEh-T
Sum@+1)<1 28 DT, clsi) & clsier) (THHDD L Hi D
ErhTHIEL L —EFE->TEY, c(si)c(si+)
THDH (H2aEH).

/
Sum(i+)orEXRBE: [ clsd 00--0
e —m—

a) LELaDBA

1y

Sum(i) DrEXEH : < [ 13-
BU +1
/ {

Sum(i+l) Or#ERE :

M~ iy ——

b) L>LiaDBE

KB 2 c(si) 3 c(siva) DFBHAICIESITOIEN
App. fig. 2 It is shown that c(s;) is not a prefix
of C(Si-n).

Ii>lia OBE ain=lia 1EOT Sum(f+1)=
Trunc, (li+1, Sum @)+ (1/r)'i+l. i Sum(G+1)
A8 Sum(s) Z/NBAUT Lia ITYDHRTL, lin
KFEHIZ1EZMA RN EEEKRLTNS. L
o T Sum(G+1)<1 DT, clsi) & clsie1) 35D
D Livn FFOEZHTLRL LS —HEIE-THD,
c(si)e(siv) Th B (FRZDBR). WThoEES
b c(s)Kclsi+1) T e(si) 13 clsiv1) DFBEHTRNT &
BEFBHINIZDT st 13 ap BB THS. N
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