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A Knowledge-Based Intelligent Information Agent
for Animal Domain
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Abstract Information providers on WWW have been rapidly increasing, and they
provide a vast amount of information in various fields. Because of this reason, it becomes
hard for users to get the information they want. Although there are several search
engines that help users with the keyword matching methods, it is not easy to find
suitable keywords. In order to solve these problems with a specific domain, we propose an
intelligent information agent(HIIA-la : Honglk Information Agent) that converts users
queries to forms including related domain words in order to represent users intention as
much as it can and provides the necessary information of the domain to users. HIIA-1la
has an ontological knowledge base of animal domain, supplies necessary information for
queries from users and other agents, and provides relevant web page information. One of
system components is a WebDB which indexes web pages relevant to the animal domain.
The system also supplies new operators by which users can represent their thought more
clearly, and has a learning mechanism using accumulated results and user feedback to
behave more intelligently. We implement the system and show the effectiveness of the
information agent by presenting experiment results in this paper.
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kingdom : animalia
class : mammalia
order : carnivora
family : ursidae
weight : 75 kg - 160 kg

length : 1.2 m - 1.5 m

sexual maturity : 5 years - 7 years
life span : 30 years
gestation : 97 days -
offspring : 1 - 2
birth : vivipara
distribution : oriental

biome : temperate forest and rainforest ,
grassland , mountain

habitat : bamboo forest o
diet : omnivore i
food : bamboo , insect , bulb grass , rodent

comment : ("24 BR(china) OIME AT X2 (USE EAZSC. )

163 days

temperate

URL List

AMEARY ARale] o B v galA| E_?ﬂ
+o] wEr} dE 8 SAe A4
FollA 7 & FEE 43 Avke *F&Zl--/l x5
AND 28 OR%e® %#slr] o33 land AND
largest AND mammal®} zre] EHslox i3]
@i AAe Eslr] wEell o oule 4l
UEe| "o}, weiy £ Axdede Beld 4k}
ool AR A=E Nl HEsA Y F S
AxAE FAsldo), o]e} o] AAAlE EisE A
2= A4z BAd Wt A5H R 2 E &
3tel SIDBR|ALA A E dch. YDBeiA
Ae Aole 3719 FHelrlelE 5o gl

(1) HAMXPIL = QR

A AA7} o] AAE 9n|sta AR 8
3 AA FHE 2E 229 7<ﬂ S gtz 75
giol webA s AR AS Fde] A9 - s
H‘é—i gAY #Asia Z‘Hr" AA | A &
2 AL AEE Y] el $49 o] Ehe A
2ol Frlghe}, AMgARE Foiz]l Aol it A<
AZF AR, £4 HE 55 AF AF¢A A (o
Y 3)ellA ‘giant panda®e § AA =T AR A
2o A rRAFa givt. ALl o o] &
A= o) 2l




FE Ay A 7ol A5d AR dedE 73

queryl . bamboo panda OR ailuropoda melanoleuca
OR great panda OR giant panda,

query? : length, weight, size, habitat, biome,
distribution, geographical range,
geographical  distribution,  food,  diet,

doffspring, litter, cub, sexual maturity, life
span, birth, feature, characteristic

query3 . ursidae, bear

(2) OF &R} - “(&4) OF (A"

AAY (&AHEE 4 AL o Al A
2 ARl Al Aol AFEAE FAE A4
7] 98 SXFM) 4 o)EE Ao Frlgith
Aoe (Al Azt Ab- 39 AMdst Fole A
22 A=}l baby OF bamboo panda@he 29
ol g o}&=k o] A7} ks ez},

queryl : baby AND bamboo panda
query? :  <null>
query3 ©  ailuropoda melanoleuca, great panda, giant
panda, ursidae, bear, offspring, litter, baby,
N cub

(3) AND QiArx} @ (A1) AND (Z=2)”

250 O ARE d3he A F2E Folzl A
oo} £ AAe) FTELAT FEoA AYE FAT
o FELE AT FIEA dz 4 -3 A
dollxe] FEHE Aol AlSAlAlE T AA
8 % 84EF o«elEtt ‘bamboo panda AND
polar bear2te Aejol dha] ches} 7o) Ao}
¥ o Alc),

queryl : bamboo panda AND polar bear

query2

ursidae, diet, birth

alluropoda melanoleuca, great panda, giant
panda, thalarctos maritimus, bear

query3 -

(4) OR MRt : (A1) OR (HH2)"

E £ shele g3z AL Age AHEE A
TFxolt, wetd Ao (AADLFH (AA2Y FA
o], Ab-stel Jhdd Eojelz HAH o] W F
e EE-S 343 detl & AR Ale 4
o AAol AR ARE A4A) gle ALl AA
2 471}, ‘bamboo panda OR polar beardles A
ool s} gz 22o] Aoyt A= oZle),

bamboo panda OR polar bear OR ailuropoda
melanoleuca OR  great panda OR giant
panda OR thalarctos maritimus

queryl :

length, weight, size, habitat, biome,
distribution, food, diet, geographical range,
geographical  distribution, offspring, litter,
cub, sexual maturity, life span, birth, feature,

characteristic

queryZ :

query3 © ursidae, bear

(2% 4)"MAX size animal AMONG mammal IN land” X2 23}

(5) stEAL

<3k Bele] dategEs gdslr] 38 NdE
s17] ¢#)4 MAX, MIN, LT, LE, GT, GEs}
LS R Y3}, o]¥ FAALEL FEo o
2 Az} o Aste] A -9 Nde= gase] A
o2 gahglct. MAX, MINZES AAjeoixe] dlo)
ko2 (AAARD, (&A), (Kol dlalA

o ®

#
72

o
e



74 = A HEE =FA A 0P A1 E

E 7l ASE 2 4S8 s de e =
Are] AS 270] HE (FAdihe] Aodel X
F2o| 753 "t o] A% (%), (A EE
Zo] WAY 4 xE g, dH¥E Fol e A
+ A7 Alade rjEge g Al (23 4=
FHALE  o]83t A9el "MAX size animal
AMONG mammal IN land& 2|3t Aajo)c}.

(6) EEA

FAAE AHESA A E wEr] Yade 7L
wetol 7] wffol] <lsdlx] BEjF ARgAlAE
2 3ot e o] Wi} nheba AR}
A B A Pejo A4AAE ATE ¢ JES
HEALE AXAPRA ARSI J1e FAl] Feds)
A FAL(heavy), EE2(medium), 7}H-g(light)
o} HLALE ARSEM AYE & = g} 2E &4
< 84 AL 7R 9l ol 72t 379 WY
2 3t 3841 2FE AMEA A HE
A#AE g AAZ dF F4E ATskA "ol
HEAlz AN Al Fto] ASIEZ] dlEel
a1 owlrt w&eka] ok mebad side] 2EAS
g 5 UEE AR We Y Fes Al (2
H 5)e FAC At HA9HY gheeolet 2 WS
= a, 8% 72 93, HEAVY &<l digk Hx)
Faeghe] 00] e AL o38kw dta #z|gegtol
1o} sl A& p3zkz v =37 A8 LIGHT &
9 7% «l, A1& 7AW MEDIUM &9 7%
a2, B2E 7MAa 9ok o] 3 27 AL HlolH
o BAAL dES Fdatew At (2 5)94
9} 7o) al, o2+ ARG, @3, A1 HEY
a2la B2, B3 AAHEYSUE Hot AMgAbe] A
oo el 2 e gre]l AARy = 0.D)E |
B AAEe] ARgAA AT SAWHY g

LIGHT MEDIUM HEAVY
\\ Y
N /
\ ya
i/ ¥ (threshold)
NE
al, o2 B1, o3 B2, B3

(GhEeh

(o8l 5) HA=IM 4] -5 (HEAVY, MEDIUM, LIGHT)

=]
+ vlg] Fs] E=vl. LT, LE, GT. GE9} 72& 34
BT 4]

= MIN, MAXS} mb7iRl2 AZ7z4ke) RE 7}
e ARl oA A5Aem A4e] Hrk

4. 88

deldE Aade] 7)Ee AxdT B 54 3
o shtt Ageldh A%e AL AL AHe
A4 AlZe AAE 2n2 HEshe 4A2A ol
HE A5 vlges ERdon AT 4 A B
o} webd HIA-la7h A5dez Sae7) e
I e et st el Haelw o
2 shbs AR wel g Faog siA W
4 el 24l

4.1 39 XA &3

g A4 Hae 97 wzHel /5 s
7] e & Axde okt e Adde gt

@ HistoryDBelA Si43t7] b A8 At

@ Zzel Ael el AT} FEAoE U
she ol 5E Faeh,

@ 9 AolAA Bl wE(50%)e el 2
Aoz ok g5 el

@ A92 WE FolA BAE FAY W gD
wolE Azl

® oF gatA e AT A @ ~ @F

HhEghe)

9 Ze e ARA UL BolEE T B
@ AEAA AFAA B2F ol 5w G Aol
Ael AR AAE FelE AL ATz 99
ANE sl Dok AgHeln EA el
ohA eolAEst sxm WSkl o A

A7l 7Y AL AE = glenz
FE AY HAE A AL B3 Felo] gsre] o]
Folzict,

Ry Aale] FA-L YAl (F 12 Zel Ao
of didfiA Sl welEoltt ZE ATEd B
ol op AW A4 F- Foo] 5o FAA
7 g 9l "else] e AL 4 S YUt %
A HE 2olxl welEo] Ao rigAde] Mol
Ziolt}. 7}¥ giant panda®] 7% A|2]A E(china),
A4 B (black, white), ZElm ANAR
(endanger) & -& % o}k HIIA-1a9] A|Aw#eo]x
ol FEAEY FEFAS s 28 1ds)

ot



& 99 A 71k A5y JR el 75

7] wj#ell chinael gt A w7} ot kA% giant
pandacl ¥ WEIY FA| & FEHoZ
china7} &A%¢ck, B} Ak HA gslel AHE-
ZhellAl ok ARE AFs) e 49 et
2] z<del &) o] HRE AAlufe] o] FAFAIZIY,
ae]lz B AAHRE ] He4 A= &
AL gAs)o g}

4 e oW B S
animal average black body cat china
day eat endanger exist fe forest live
glant panda {mountain nation natural people plant

protect remain specy threaten unlike

white wild world zoo
africa african animal bark bath bull

calf call conservation cow

day drink eat enemy family femal
female fish forest fruit ft grass herd
african elephant |ivory join kg kill land largest live mal
male mammal mil sahara savanna
service shoulder social south spend
threaten trade trunk tusk water weigh
wildlife

(B D) 2949 28 a4 29 dolg

4.2 HXHHY &5 =F

HIIA-laol e F4ALE Q4aixtz AH8-3k7] 98]
A AR F54E5 A8t Al ARgAR 2
Z#F(heavy mammal)oletx 2eE slA = A
282 HEAVY W4 ol o) dAIZE de
AAE(Z, Z7E, F 5)& AT o ek
AL AR FASA malel gk FAo) =t
Folebz EAE Aok 2L AMEANY] AEg
(heavy) = 7Wge]l Alx®le] ‘arte AYs) 237
UAF A& & = Qloh AT AREA}7 Fol) s
A BEeleta b 27-e AHERbe] Ads) A
289 sde] REAog FUAFle AL & 4
WA "ok webA o] ARt oisid Ui
Ao A S AL oz ubEgo gy oo
T8 ARMALE UEAA F e NEE Alagle] 7
A "o, A9 Y FE 248 g 2 A
268 g e zhelS wh)

Al 2dl2 g Ba] ARgAlolA A3 Anzy
g #A FES vldA FEel 3 d=y YuE

27 HEAVY @48 245 He}. o) 240 of
¢ FAL (E D9 2ok HEAVY @49 a;, B
e ool o1Ro) wuktt WAS HFY Yol
wel QY =) el F -7l Ao 9
Zo](INTERVAL)E Z7e] A2 T4 dlolg
ARl RS Aolel Aol G AL e 25%
% Zhol ek,

@ HistoryDBell4 stgsha] @2 3-84He AMshe
A E 47}

@ # Aol e oo AHgAbt TR BF
3= A e FEU

Q 29 FASM A9 A Az AT AA
B0l EAHeE AR

@ ol S FAA A FEI wiRA FE8
T

© A9 Az Az AT =E AN BAE 4
o] EAfe ¥ ZA Ao 2w dHY Ao s
A AR gE =YL

® °F Fg3tAl 4L AEel Ay @ ~ OF
klasie &

y

Znz mAjE
Sgof o a 5
HER BT
100% INTERVALZHE INTERVALEIZ
Akl g 37t
75% ola % 28 LERE
INTERVALEZHE
00 -~ 00 3% 81%
% % By g2 &
7 p/ & gle INTERVALSHE
i He e el za
5 INTERVALZES INTERVALSHE
% O]9
. dH as Wyl g

(3 2) #AA=Y4] g9 =23 74

(£ 302 AAINHY g5l diR 9] ZAo)
o} o Az FA “heavy bear™oll sl Azpz
‘brown bear, polar bear's A|-ZstA Hch A2
Aol disjA ARl 2R wEcin AE
AlY 79 HIlA-lae AHE-ARe] uks-8 3hgaia o
A9 e 24 FA el g 2AsA =
o} 2R ZAzell o a3, B39 geol 2AFH gl



% W A A A 10 A1

o o] ghe e A da) = ok Mg
4oz A% w5HA At T 49
g Aol A AhgA

;

sew Ayrsl 2§
panda7} 3718& & 4 9} £7]) INTERVAL @
£ 20(kg}& zedl olv Z7]o F(ursidae)®] 7
2 71A Zo] F& gto] 40(kglelr) wlFd o] TS
o] =23} gt 2008 wAF glch

Xio} “ ™ 5}

Hol heaé\hbgkar o cHst s 83
&g ™ | brown bear, polar bear | 117.5 | 400.0
523 | brown bear, polar bear | 97.5 | 380.0
£ W™ | brown bear, polar bear,
gg ¥ giant panda 77.5 | 360.0

(E 3) AL ool T o) A

5. ¥IDB

SIDBE U< &) ol HuE BE&HoR A
2 #el s 3sta, AR AYE Ay g
7102 o HYE F B oo st £
ABE AAsld 53 A9 Ane AFH2A 7|
& 7HA3, AR ol gAlellA] ARAL AR HAYE
2487l $1% Aolth HIIA-laZ¥E AE Fo
A Ao #AH 4 ARE AFIcl. WebDB
ez F oo e AYE ATE] Yl o9
7HA8 71555 7RI sldh old F5ES s
o] A2 fr)H ez F§Ee] Ahgs el

5.1 Mg 2AM9 1y

ol AAE] oles HRE FAM 5 cfod
#3 FATE AABr) s BA <4 A ARE
o] 8]t FA¢ 7} 2d& 3R} o]F Hrlel] o
3 B4 9o FAE M 2 AL = xS e
25 M2l 715& A gloh B4 HgA-E g
37] Yl A FAE 245t Aqleje] e
wilsle Aol gasic} 41 FA45 ZHs] 44
Salton®] & ALl IAFH22 posting file
< F&53 "Hcoh o] posting filed elojg} of
Aeolele} ZEWIE(term frequency)E TF%59]
A el FHENESE A4 HAHM  term
weighting®] %t} o} posting filed 49 A
A e A5 ADBE AAS & w AMgeA ¥
o} 7 wdoje) wlxg 4= oS 4] (1)8 HL4gc}

by

3
3]

IOg(tfi + 10) (1)

w; = 0.5 +0.5 (oo oy

A7NM e MR Ddes FM Jebd 8ol
I maxtfe I FAHA EE Hxo) s 2 e
o} "lxspol} oA F&F posting file> 7}
2B o] fHaige i HrxE ded o)
e 2 FA49Y posting filed) z+ Aalofol sl
vl2 djate] =l Hr} el 33he vlws) slEA
+49  Hgd sl @l RE(Relevance
Evaluation)& st oldl, 7l & 22 A
2y} A ()= Aok, Hr) deie] AP AAeix
£ 28 ARl &4 A2 YA gk

RE(D) = { é:ore(t,-)} / n (2)
[ a* w if ¢, € DH

re(t) = | B * w;, if t; € DP (3)
| 0 otherwise

714 n& EA19] A A9 sige|n, DH=
Az F2 B Ale] Agte) &3k Ml g A
ol pre A T Al FHiel S3l A
o529l At o g5 7 A FHEe Yehd A
£+2] F8%5 glelo}d (0<e<l,e>g, f20) EE ¥4
£ posting fileE W= 2g]F} o) Hr ool 9
3 2pale} Hr) gkl REE 71Xe} o] ghe & &
Aol s pH, DP7F 7R e B =R H]
& duhd =rillel At 215 BN F= Frol
o}, FA= RED)Z} 4AZ oliteld Hjt #A4=2
AAsA Fol ohg (F 4)= HllA-1a9}t 7189 7
A g ez el Hgol oizf APd A
el wjaelct A AFMeA A 3049 EME
vlasey A Aoy} oS Expdql 4 A F
FE BT AS G $ ok ok E Hyax
o] Aol ezl EAo] oA WY F AL
AlAlslde}l. o] & 5o "MAX size animal AMONG
mammal IN land's #4422 “+largest +land
+mammal’ 2.2 H3sle] syt

5.2 e s 2l
we 3o 9 e 1 ulgel WsE 2Ag
4 b glom ol F AHgAh Aol AAkshe 7
W5k R Yolh ADBE oA Huel W] B
SHES sted ALgAllA A4S Hug A

3% 4 UES e Aw A A5 AT gl

9 o ok




E 4o A4 7k A5Y AR deldE 77
HilA-1a Altavista Excite 2 =45 AAA =l o] o AEE &9 2
Je O o -
Query  iermng spg | 9224 nug | 522N] ays w2 Extended boolean model®) P-norm model
LA Sl ol o & ol83kx pol Y 22 Helskct,
gient panda | 28/30 | 93% | 19/30 | 63% | 15/30 | 50% o
6. dE ¥ ¥ LA
Bembon Panda 1 29/30 | 97% | 12/30 | 40% | 11/30 | 27%
o OF oo HIIA-la= Window95. Pentium PC #7elA
cu gtan % 3% % . ..
oFdent 121/30 | 70% | 4/30 | 13% | 9/30 | 30% Visual C++ 509 CLIPSZ Faislelon] Lt
it AV A selxe ISAPIE AHEsiH FESHUY) ol
animal AMONG | 25/30 | 83% | 5/30 | 17% | 9/30 | 30% 5 o e
land %’J E"’H"Q'—E %3“/(_] Xda}.}“ E‘_]I:}-

(4 9 ¥4 24 242

Smart-Spider(26)x} Netmind(27)¢} o] F7)
Hog FAe] W3E A5ty Aol gl 4 £
Aol s sHaF HAl AR fR)7} 7PSEEE slw
B4 st dF Az fdstA Al 9
A9 W3E ZR|Ee FAF A FRE AT
& gle 7152 sk o2 WebDBs} dAsle] A
2o A wsle) A S et AA 7)7e] |
b F AY ZFAE o] 249 #H3E} o 2 AR
e, WEr A" ASols o] £49 A wrEe
F3atA "ok, =3 AH W3ty 4F gdotale] A
Be] W3] A dolux] o £ AS 4 7
A5 Arbshe 710E B2 f34-E AT

5.3 =¢ 2%

Y o] fALZYE] AR g7 ofsl A T
3 38 A 2o o5 A= 4 &
A AR ZhE FEl o] fAlE ghe B
2] ¢4E AFFR a4 ARgAleA o e AR
2 AFE T ¢ Jde R FY 75 A
HIIA-la25€] 49 Aoe 37 seivgz A
vl AR 2 F 3 s selvee] g9 7 o
o7} vehs FAES DBl Aol o3 A
2= AohA He} o]FA ol FAEL A9
Fg FA9 Mgz it 2% FAEL
Qe &9 AHE % FAE AL AL
He} o] o fAlE Adtel] dejske melvigs £
el A HAHe A Sioh R A slele)
Bl olv] A el oJaiM 2EF EA 2%
eyl mfell &4 24 FAdAde AelsA "
o} ol A HA IHetuleir} DF(document freque-
ney)® AFE 7HA 3 97 wlfeltt HEHew F
o3l Ao} 5 FAELY] RALE Aol o) 2+
A8 FAEE AT £ 9 o)F ulEle g 74

M
2

s}

O

HIIA-1aollA] AA]wjelxe] 2o glojd] A4
ARl &4 9 o HRES 2EZR Hqg A
<8 Y2 FEFozN dubAal Ai ) 24
Ho]l 25 AN AlawRlBTls AlSRe] R8N FAlst
=8 zgsgloen wi ofE Aw oo]FEETY
AL B9 HRE IR 4 JdE ke vlEEyg
o A4 o]zt o] 54 G i T2A
 wale g FEgoz AMEalelAl ey ARE
AT B ohjzt Al4ale] o Br} AR
7t BRZ ALNE FAAR 2N A AN &
£& 935 AR

HIA-laold = 9 248 Zapdez A% 4 9]
EE FE 4993 YDBE FE35ly ol sute s
A5 o9} ALl 27) HeE ok A A
A BlAEZ AxBrl HIIA-ladld 7A8 Ass)
A A& 18 5 Qe =3 AHEREY) 9
EE B Al 28 5 JIEF dekd 94t
& ATgozy uo AHoE YNE A& 4 9
EE ggdot aelw g5E E4 AgRey 55
Aoz FatslA =qdd

do 2= AAuo)nE A} 2LEEAE £
o QIzte] 2 HoF AT F AR 3l =
t AlgAez Fad 4 glejol st & o ekt
5 FelE ATslof e} =3 o] ool e
Arel THE YgslA sz, AR zde 99 o
F ool Ee] Aelrt 75slEE AT oo} Pt

o 28
R.

(1]

“InfoSleuth:
Integration of
and Dynamic
MCC,

J.  Bayardo et al.,
Agent-Based Semantic
Information in Open
Environments”, Technical Report,
1997
[2] N. Jacobs. R. Shea, ‘the Role of Java in
InfoSleuth: Agent-based Exploitation of



78 P Qx| HehE] =T A 10 W A1 &

Heterogeneous Information Resources’,
IntraNet96 Java Develcpers Conference,
1996

(3) o2, "Heldlo]HE 7| AAA Alxglog
9] -4 AwI3A] 2 154 A 3%, 1997

(4) T. R. Gruber, G. R. Olsen, "An Ontology
for Engineering Mathematics”, Technical
Report KSL-94-18 Knowledge Systems
Laboratory, Stanford Univ., 1994

(6] T. R. Gruber, “Translation Approach to
Portable Ontology Specifications’,
Knowledge Acquisition, 5(2):199-220, 1993

(6) M. R. Genesereth, R. E. Fikes, "Knowledge
Interchange Format Version 3.0 Reference
Manual’. Logic Group Report Logic-92-1,
1991

(77 T. R. Gruber, "The Role of Common
Ontology in Achieving Sharable, Reusable
Knowledge Bases’, The
International Conference on Principles of
Knowledge Representation and Reasoning,

Second

1991
(8) T. R. Gruber, "Translation Approach to
Portable Ontology Specifications’,

Knowledge Acquisition, 5(2):199-220, 1993

(9] T. R. Gruber, “Toward Principles for the
Design of Ontologies Used for Knowledge
Sharing’. Technical Report KSL- 93-04,
Knowledge Systems Laboratory, Stanford
Univ., 1993

(10) Y. Chlaramella, B. Defude, "A Prototype of
an Intelligent System for Information
Retrieval : IOTA", Information Processing
& Management, Vol. 23, No. 4, pp.
285-303, 1987

(11) B. P. McCune. R. M. Tong. J. S. Dean and
D. G. Shapiro, 'RUBRIC: A System for
Rule-Based Information Retrieval’, IEEE
Transactions on Software Engineering,
Vol. SE-11, No. 9, pp.940-945, 1985.

(12) 4155, 485, 82 FHVA, "'=da 54
2 SEAAE o} 83 £EH HuPN I
AraatslE=EA) A 218 A 3F, 1994

(13) A% ghgol. F2&, s B4 9

g AA 7 A Ay F&T, ARIEe
A1 A 33 A 53, 1997

(14) =32, AT, oA, "4 7)uke] AR 74
Aad’, FrAstsl=ga] A4 219 A 1%,
1994

(15) G. Salton, C. Buckley, "Term-Weighting
Approaches in Automatic Text Retrieval’,
Information Processing & Management,
Vol. 24, No.5, pp.513-523, 1988.

(16) B. Yuwono, D. L. Lee, "Search and Ranking
Algorithms for Locating Resources on the

WWW’,  Proceedings of the 12th
International  Conference on  Data
Engineering, ppl164-171, 1996

(17) D. Harman,  "Ranking  Algorithms’,

Information Retrieval Data Structure &
Algorithms, pp 363 - 392, 1983

(181 E. A. Fox, S. Betrabet, M. Koushik,
“Extended Boolean Models’, Information
Retrieval Data Structure & Algorithms
pp 393 - 406, 1983

(19) M. Wooldridge, N.R. Jennings, ‘Intelligent
Agents  Theory and Practice”. Knowledge
Engineering Review, 1994

(20) http://www.oit.itd.unich.edu/bio108/Animali
shtml

(21} http://www.york.biosis.org/zrdocs/res_biol.html

(22) Fol2 o A, "dukAEI, FH2HA} 1994

(23) V=FEANEEZ A T8 SER(ERH)
. 1969

(24) J. W. Kimball, "FEA8E (4] 63", 1996

(25) "CLIPS reference manual’, Volume I Basic
Programming Guide., 1997

=]
=3

(26} http://www.smart-spider.com/rover.htm

{27) http://www.netmind.com

(28) &A% W], "HRo)|HESF 8 x4 7t
(5-8) Ao ] Alxel’, AU 2
At X =73 1998

(29) o161, wWade), FAA, " AR HY A6
AA,  dABRA I AR REE
31,1998

(30) o]&& rdeode, A R|A] AHBE )83 &
St AA w4 B 3ha] AR g
+3 1998



