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An Implementation of Expert System
with Knowledge Acquisition System

Euy-Hyun Suh’

ABSTRACT

An experl svslem executes Lhe mierence, based on the knowledge of specific doman, The reliability on the resulls of inference
depends upon both the consislency and accuracy of knowledge. This 1s the reason why experl system requires the [acilitics
which can practice an access tw the various kinds of knowledge and maintain the consistency and accuracy of knowledge
This paper 15 Lo 1mplement an experl. system permitting an access of declarative and procedural knowledge m Lhe knowladge
base and wn the data base. This paper is also to mplement a knowledge acquisition svstem wlich adds the knowledee anly
il 1ts accuacy and consistency are mainlained, aller verifying the potentaal errors such as contradiction, redundancy, crculalion,
non-teachuble rle and non-binked rule. In consequence, Lhe cxpert system reabzes a good access to the vaiious sorts of
knowledge and incresses the rehahilily en the rasulls of inference, The knowledpe soqusition system contvibutes o
strengrheming man-machine mterface (hat enables users to add the knowledge easily to the knowledge basc
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<eerlamty Tact > 5= Q0 . 10

<tule-class name> = <stng>

<condifion> = { Zproposilion>|}
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rulel 0.9 <modeler>
if type of model, s=iangle
surface, x=calcul_surface_trithase, height)
surface, r >= 1000
then triangle_model_no = 1
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end
i (true tab{1] 28 true_tab{fact nold & #£ = bve) veturnlirue)
clse refurn{false}

cod

(gxme)s o] =4 F8

4@

42 |4/ Zake

A Welzo] AR FAL AN Askdee] o
dERZ A9 gy 58 FEE dEie gt o
2% £% vhsdel JE FHTE YNTLEA

dfle] 22 &g FPIYEE O O S0

s
)
i

ooz s

o

2
|
1
“

e HEHoz AN ze) AR




(4]
A
=
I
an
Pl
[>
p

=

CEREICEE
Haloz 222 wished o 1
AR AN g
| whEbka] o] A]AEle]
17 249 eleEr)
%w Aao] WrE7) B T,
S LR

Atk B 0 F7 9

14 278 A7F 5 A

~
™,
>
I
L
o
= |
kA
)
>
>
>
rL,rL
NG

i 4
)
A
Ao
e,
U
il
I
'y
-,
o,

= o o

e [1]}'.
D%.
)
)

o b 3
s

y,
ok,
o
o
)
i)
2

o
i3
e
=

_x,
ir
Jo
i
e
At
ol
e
hCh
I
[m
to
[ o
mnl.

o
o
A
S
0,
it
o

W oo
2

O

o
3n

WL
o i e

o

i
4
R O O
o 3 e
]

xS
o R
24
=
2,
- D}}-
e

¥ ofd
=G
)

= == =]
2 meulag FA% E4% $U4 SHE A4

95 Aayd o3 I F dsE TR Fdd

o oo W AT SRE 453 B Qo] FH

A,

»

A 1:d=q=29 7&& R, 1=1lnoz FAE
T, shie #FHel =d FRAMT dF FEA)=
2 n3Ey 78 R 28884 2E Zdvae
Set LT B ETh

e A9 2R ->Re->..—>Ry
Azl YA sy “F{'i EZ A
2 gegch wer A7 20
AZ7] sivth

ol 1 Rye] A Fiol
A2l ARel Fn T(A)
29 A2E0Y Al

=]

e 9 3w No Aol P dAus HESH
= B9 #4939 S4(Certain(ENel el Heolgvh i
WHle o> Polrh o 327 F SUE U
Pe EY #dd Haelr,

F&,

D vKell.gl, fellnl ReTdE) and PeSet R,

o

Certain(E} = Dl Antecedent(R,)

Antecedent(Ri) = U Certain{Ps) u {P1,. Py, ..., P}

Certain(Pp)ZD ”J'g}: P“Oﬂ Frl ‘ﬂ‘[ﬂ_ ﬁi?} OiL]_EEI
@ A% R PY Ao BANA 7 39 2
£ Z7 F20) LY $47 S4Y A%

@ P19 21 P9 483 AZ AXE 73

o] ZAET not(ANT e 4T =AY FL

H
1=
1ok
an
-
T{‘
o=
1o
Al
¥
i
n
!
S
e
2
A
il
=
[5)
o

D IKe[l.ql, Fell.n], ReTWE) and PeSel R

Z. EvenalE) = ]L:J! Antecedent(R,)

Antecedent(Ri) = 1@} Eventual(Py} u {Py, Pay, ..., Pt}

Eventual{Py) = 0 =kef Piid] $A19 Az27 2o
@ 44 FRo] PRl Fao] SAHM 2 A B
B &0 pael o 8 5AY 448

sube] 27 note 49E AZ FlAE 74
o] EAFZ not(A)7t B2l 24 F4Y -+

A= o & Aarl Aotk Certain(E) < Even-

52 FHHolxae 2F

2ok ANe 8 EE £8 FEEA
we 74 Tz o ol dEEA ge FHE oF
2 Ay

o 127 EA £H

e Set By=%er o oand Ay = Agc Shtel w3
A &, AT 2ALE ERd

» Set TheSet Ry and Ar= ’-\;‘R;D]LF B & &
siite] FEw Adaled g AWshz Aol
upEkA &bl

= AreSet Ry and #( Set RinSet Re) »= 1! Sct Re
=S¢t Rz - Set Ry

r\o
=y

o g FE
o ghibe G gheflM & S
A e X St
AAHelz Zau)~ pel AL Zvls PE A
A e gleh, Z8A gonl AFs YA
Set Ri=Set ReelAt} Sel RicSet ReolZ Assh

A% oI splot e duel BaE By £

a



44 BEAEAEEE =2 7R FsE=E08)

Ldd Bae] AAd 2 o, P 54 Ee 5.2 5 o@® < )= 1A
Sy B4 AR T TAE A Ee @ Fae 2R 98 449} opn e
o 4YF T ol W, F 7EL] A§ A7 04 b
.22 % & o el QunE BRY ¢ fE delth o 74
£ ga fe el of R 2 Fgd B
o TRH Zad A : - : :
7] 95 Fae] ma BEolr] wWEe i e
o Sel Ryr=Sel Bs and Ay=Ay: 9 A9 Al = d el olo 7o)
g d 2 dAdelw ] & S ¥l 8
of A% A AgAA FAHHNE AAE F 53 M= Alae| Zob A Al

_ A= NEEHT g 2y
o Sel RycSel Ry and Ay=dy: 92 A9 A7) = o SA L Aol s SEAE R kel A
2E papHen AE AANE 73 2 4§ R& vhimdcth 2E Rl dfsl] 29 St Tic Set R,
O wejol 9. malA B A9 TEH Rl 1 A¢ Sl Reld Sot B = Set Ru{Ajelth,
g 51 7H RF $Asd 2480, F Set o T Z: AT abH WRdAA 2 RS
Re = (Set Rz - Set B u (Al olof rH RF EE 38 @EFsu A g
ZARL ZYo)AEE ME sl Ba BAE
o ojuE eI HWys o wiol o] WAEE HEA A FAHE
oln] 7iselFl ZE 2 P FA3 B4 fF a7tk AR AR 22 ZIiela7k gle
O ermd Boageld Zdnlas XE Aseld d ol 8o}
W Aame Bed ode SAFT. Y X 92 e o 30 poas Zelnew ¥ARD Se RE ¥
Hge =dvlae #EHDL X7 P F4% 24 B - L %% zﬂ?-l
o] shiriehe Abddel /9 E s Aol Ser R'=Sel R-ul§27 Zevs
(B}
523+ & e T 4 H7ME e RE 27 FEse] 2
aibel 7 Wl Zanls PE Rl A 4 S5 dlmch % PRA FE4 wge AdtE
W3 A% P $UA B4 F U9l B9 Asde Aclch ek dkel wd Rob R e HAYE
AgAclA Ansln zAHAE AN Sn 73 A R AT, ok R Re A ol
el

o Arkart Adaeg drh thohd A= ok gle] Eed kA, &

5.2.4 1 ol dAZ2EA Hv 74 o ThAl BoqiE RE HE R0
g A dast Snrl oz, of Ty 44 et & gy F5: Zad Arste Ao
R o2 i3y 20 REe] maEe g g grer 2 BEeo] thE R Set(R) F SeiR)¥ =
o FEHL o o4 AAYA g= ﬁ%o]q o] 7 =5E o] ged B&d AFsm JEsllA
He Hyolz THHA olob L, e £34 ara
W o] FE AgRE AL E 1:}-.% -,i] o] wkzl
folmz A4 Agapel] ola w Faol websojet 53.2 A2 A7s} Egay 4
), YEda TedA k2 gRomd @daz g THE He 5tAE A S FE AARz +7H

t AFolER H4 Hopd & 9l of Aadule]ze] HilR 42 oqlvh g o] AREE



2 AAlolad 29 FARE

aeAdE 17 gAe FoAes

ni
e o

o

P} ol

i)

i

™o

4

1

It
—

A6 A2 A9E A dawy
ARapd AsEg wEg AdPLeRy 7E
Hed Yova ¢EAE P &
& AAske #elr) o] o &
Aol A L) wmF A 7
# R# SellR)c Set(Ro3l R #70HE Set R=
(Set R~ Ser Riv{AlR FAstd T27 5% 4

Ag, e 2Y 1 A 2% A5
-

2

s
o

o

2

o
H>

A
Iz,
P
i
=

AN2e 7HE He sehAE o5 AR T A4 |
a] 2 %17}{15}.

5.3.3 75} A7

T AAE TE RE BE RPA A g
2 AAEE Aclth ol Zud & g FEz o
ol ARA e Fe Lkel-m AR AeIA e

FEE A HE Aade oF e 72 FE

& AN AWAA el A2 A 2ok

R P, Py > A

Py, By, Py A
Ry Py, s P -> Ag
Ra: Ay, Pr, By > Au
Lz Az A, Py -2 As

o vhga el

2

A4 o) ze] 9% Ze Aol
A 5HEe Hrps e

M Re: P Py, Pr-> A8 A7 Rem T3 20
ARAEe PrhE e WA

T BS AAEE 2%

R : Al, P > As
Ry:As Ps-> A

nlo
S
[
L

@ Rr: Ay, Bs Py> Are] A7 Rt o
H 7 o] élﬂ'ﬂﬂ BE w480

R7 * As, Py -> A7
Rs: Ay, Ar > As

@ Rs. Ay, P> A8 #7b.o] A 2ot 241
o 28] Ass AL P Do OIAEEE Ry
A1, Pr, Py Pro-> Ay U w7 e A s
A Aol Eo| AR eHoT T
s A7ER e

@ Ry . Pu-> AsY 747]‘- FAgle] Wl

(@ R« Prz—> A2 A7} FAgle] oA,

@ Rit t Ag, Pio, Pra—> Al #H7b Rl &30, Ry
2 "Pig, Pz, P> Apol Tk
of o] =AHE Piee} Tt 3= AFEE B
TdE ger] #rbEA wE

@ Ry P, Ps, Po->An®l 47F: Rest Repdl =4
Fo| WolA Al A9 #HAE APF & Es
o] WARA FomE A dfa]z oA
wo) S-S gaEpd welEd ANHAE et

Wolgol A& dad Ay AnE APET

B Ria Py, “Pe—> A2l H7h: Pt o] @A} R
=AAE fUAT, Rud dYsw @7
G 6914 Rt A, Py—> Aot Bl 2R
TAEER NS FH4 zﬂg*— 114 R

A7ve A+ Rt ReoeF WEE S92 Rps

gl g 2 Do o o) JdAHA B T
=d® & g% wEY Po8F RogErh @9 3
7} B3 & Ry, Rs, Ry, R ©l o) 45 ;q g
sAolm AY At 09 R1 Rz, Ry Lo, R 2 7
e

| Rt o EuE £ e Ede eEd

54 M5 24
of mgelN AAH AHIE N2gel s dne
Zo] A7k Byzol AL AAE 898 e 2

Xlé]]ﬂﬁo]_):_q_]q ‘T‘f’l]Q] 3’1



1442

st=EEH g =2 R

| T TS= (200081

PSR B4 Pase 5
. DHLZ_«] E)\]o] g]AEﬂ] T

m
ke shis) 54 umm 7 —Hr
h

193 dgetels 7899 zARe ZYniASE
AR AW F23kd A3tz FrlEd o
u HEgFc|ng ug He fd FHAE o §3)
o FEIAT HAgy AL wAE BE Fxavin
7hdEhd Bla BE O - kelth

29 s 9nlE B HAER] g8 2@y g
2} =zl s g dReaRE ko) AR ke
(k-1))/2¢] ¥l@zt giv), =3 =32 A7 9é
o &aRe 77 Zyv|zg AFYFE A|wEE
= kel vart glok wak Am dsE o0+
Kk = 00 o] 7.

A ElERE TEY 2ARS lEE o k
Aol a4 Slaeg dxsle FEE AL
AAFEL vm e Ol holh

ackA  HAbg ez & REZe 23
PE MRILE H5E O - kel

5WHA  Artd 7T 23Rt e 7IEL ¥
g gHes O(melth ARl 22 o
e Erels 2 7Y 2ERs) Hrkg Tl
AR B BAC JERE $0E @rES
Fzete] HAFAE Ok - HE daof 3

oA FHE HE Y FEASY 9nE 2el A
ks AL BT 25709 FA gy Fot
) 79 mE FHd 9L vlavy AHAE 7
A9 S Pred AEshe] AL £3A7
F HHERE On -k - ). 71 w3e] & 73
of TA=AS @Az g4 7 FAsT A
FA L ZARE W ZEER B4E Oh - kel
7 A7 e deRst o2 g =3
Hof| gl g gAste] A0 Ay A2 A4l
g2 E HREsE On - kot

qebA : =eE ¢ gle AL FE AYsti) 0
9l Ag-elmm udlss Ol R, o 0% 9

whebd] SRAZEA 7 BB BE YR HE R4

Ok + k° + kh + ok + n + kh) = O(n2lk + D + Lkl -
Ofnk + &7 + Id)e] o k$} hi=
3R

oA

I"

£ ORT TEE

(o]
N

F 2R~
WE Fe ol 17
Fae) dBHL HAD o] FHo| 9
HEE sekgn zAHem
Z9 g7l HE FAAE AR T AT
Ofnk + k% + kh + nkh) = Olnkh +19)e) &} g

ool 3 3 EPHeR HAEHe A

Ofnkh + ¥+ 2n) 22 Olnkh + K5el=l el
gief A3k A7 Ak

w3 WE Az o

A e

6. 7% 3¢ ol

AlZ~el e C++91919) Oracle SQLS 418381

Bk

T

1519 Zgm =8 8A8) 3

AR AHE AEERe| d=Ed 1git

6.1 ZAojx

11

2.2

252 et

1il This is a Hower.

2n2 Lhe color(red, blue, green)
InZ Lhe number of petal,

4nl The number of petal is known.
on2 the result of calculation.
6i3 It has roots.

TIl This is a rose

&f1 This 15 a hlv_ol_the valley
G2 Lhe name of flower,

10nl The calewlation is knowr.
11nl The color 15 known.

Ge

A4 o] oA ZeE 2] i geld) R

1571 2 Eiﬂﬂlﬁi Hol grl

[E=Tv s L R s RS s RN RIS e BE 1 |

0D L0 GO D =1 O OI L0 O L B o

W et d S Kot owm e

X
X

e e

red
lenosm
ralcule f
0

0

VRV

= hlue

n print(lily_of_the_valley)

v demand_name_ol_type

v rillower, 1 a_llower, 1 a_name:s v (9, a_color)



62 T

e

il

320

rlel (1.0) kL if 1U 14t
rule? (10) k1 if 5t then 3t
mled (10) k1 of 131 6t 7L then 8t
ruled (1.0) ki if 4t then 131
rule5 (10) K if it then 11t
ruleG (1.0) k1 if 11t then 131
ule? (LOY )1 if 121 then 141
ruled (1.0) Il if It 14t 91 3t then 10t

A9 A4
[=

37140,

10103 14t
2081 bt
3 (.00 3 13
1 (1.

4

arps =

2
3l
6l

M1 415
5101 It 1t
B (1.0) 1 11t 12t

7001 12 14c
M3 14 S 3t

101 1t
10111
10112
103 14

0a ~1 @ Ul s LI DD
—
)
—
s
=

s
o
oo
o
r!o n=
iy

Selecl vour goal, please 7

ans) 7L

Seleel an mierence engine, please?

ans) 2

e
-

A
oL
6L
Ot
[
Ot
Oc

3t

Tt

3t

Tt
O
Ot
at
Ot
al

This ig a flower, 150t 1t 7

ans) t

B

8t

10t

HE

wobo] g3 AFE Aok,

2t 3t then 4t

Aol zd] A A4 @
5 Ao olg) klolght Admelse] et Lol

ol
0
0
L
0L
0ot
Ot
Oc

318 d)e] ), ansie

=

O 4t
O 3t
Ot 8t
0t 13t
ot 1t
Ot 12t
0L 14t
at 10t

= R IS R

[ o s . B o B e [ s B w & e
[ o R en - o Y . Y e s
o I e B o B e i i i i Y e e

A4ATE AT

.7 This 15 a 108C

8 This 15 a lly_ot_he_valley,

Answer Lhe demand_namc_ol_type

ans) Isaa

forward chaining 1
backward chaiming 2

faz F9¥ A Aot}

DO oo o oo

-E

e

, W e wol oY a8 typed] ¥ NG dokg
cstablish a fact “the color”
establish a fact “The color 15 known.”
Whal is the number of pelal?

Pl
1=
il
in
B
|\

02
e
>£ﬂ
il
]
D

7 Al2RS) T 1443

ans) n,=5.
Type your message, please”?
ans) 1nlC0
, clacul £ #4923
II has roots, docsn't 1t?
ans} t
estabhsh a facl "This 1s a rose”
the success of backward chaung

tesull

11t

2 Os=m

3 2s=red

4 111

5 3n=5

G 45 = known
T 5n=10
g 101t

9 6L

estabhllsh o Facl "ihe cplar”

cstahllsh a Fact "The color Ls knoun

Mbat [ Lhe wember of pelal 7 |
ans) n,=.5

Iype your message, please?

ans) Inlay

It has rools, doesn’i 117

ans)

mstahlish a facl "This s a rose”
Lhe wiccess of backeard chaipiom.
resull

111

5= m
5 el
L

Srawtnw

n
3
n
t
Bt

aj
T
5
i
1

nnun
e

1

3
1
kl
i
7
]
i
1
[

o 7t
[lcasmos_-home2-profcehauhoct r20
¥ 2y L

-
!
y

f_'.

et Hopol HET & o=
2 FEsac o A7 A A
=4 9e] AN sl o2

2 =8

Ay AL B 74]

il

4
A
=

e "
5

2

ol
I .
[
Mo

i
o3
oo 22 2 i

e 2 E oE
=

- 22

- 1

ot !

{i g, A

=

il

He

bl

Y

|o

i

it

ol

in}

o,

o
=
e

X B EEPEREE

Aae g A4

£
2

)
no
)
2y
el
m‘&

&
Hrorlr
i

[

rir
=l
B
el
e,
o
o a
=LY
i
r'lg
,;E ol
e :p
e
-
Pk
1o,
o I
S g
i o -
F”
o 2
5 ik
A,
g M

i
4,
bor
2

:
|
—_
=2
i

7% A2uel 2 ot o
Asg A0 A% 39, 2F
SETE LSS

&l

= ARE e dE

ot pE 58 oo doopi ool foax I
ol
B
A=
if&
et
1

A
.

2
Ar



42 4 o9
X

E5 2 wEAAE ARTE A2y 2R 299 4
st Ao A4 AT gd BRI 44L
Fetm A4 A5 A2 A4 AN 2RE AF

Hog Zohllel AFsm AN oz 22
se Asmg Anddc. 2% A4 A3t

2 AT W BE ANE AN goudE du

b

=2
SE ﬂhﬂ% A 71/“?*%]01)@ FEsaL
of = AT ANHT Axyd A A2
of Hgd mt Aot ols) .'% nomgs] 485
Amis w28 ATA77) 95 DEFeldt

[1] N.Botten, A.Kusiak and T Raz, “Knowledge Bases :
Integralion, Verificalion and Partiticning.” Furope-
anj Operational Research, Vold2, pp 111-128, 1989,

[2] B.Cragun and H.Steudel. “A Decision—Tahle Based

Processor lor Checking Completeness and Consis—

tency 11 Rule-Based Expert Systems,” It . Man-

Machine Studies. Vol 26, o5, pp833-648, 1857,

Walling R Cyre, "Capture, integration, and analy -

—
o

ais of digital system reguirements wilh conceptual
graphe,” IEEE Trans. on Knowledge and daia en-
gineening. Vol8. No.l. pp.8-23, jan—Teh, 1997,

Christoph T Eick, “Rule-Based Consistency En-
forcemenl for Knowledge-Based syslems,” IEEE

[4

—

Trans, on Knowledge and data engineering, Volb,
No.l, ppd-13, leb, 1593

[8] Gerard Ellis, “Comptmg Conceptual Graphs,” IEEE
trans, on Knowledge and data engineering, Vol 7,
No.l, pp.63-81, feb, 1895,

[6] Giarratano, Riley, “Expert Systems  Principles and

Programmiryg,” PWS Publishing Company ed,, 1997,

[71 R. Guo, Hou Zhengleng, "Issues of circulations n
nonmenatonic rexson mainienance syslems,” IEEE
intermational Corference on systems, Man and Cy—
bermelics. Vol 2, pp.]130-1435, 1996.

[8] ¥.Kudo, T Mura. T.Da-Te, “The correspondence
of bebef changes in logical setfings and Lhe pos-
sthihistie [ramework,” Proceedings KES'GS, Second
International Conference on Knowledge-Based In-
telhgent Electronic Svstems, 21-23 April 1998, Vol
2, pp.221-229, 1998

[9] P. LeBeux, 1. Fontaine, “Un systeme dacquisition
des commaissances pour svstemes experls,” Tech-
ntgue ef Scrence liformattique, Vol 5, INo.l, pp.7-20,
14986

[10] ™ K Liu, "Formal Venheation of Some Potentiat Con-
wadictions m Knowledge Base Usion a High Level
Nel Approach.” Applied Tnieliigence, Vol6, Nod,
Oct, 1996

[11] P.Morizet~Mahoudesux, “Maintaimng Consisten—

cy of Database During Menitoring of an Evolving
Process by a Knowledge-Based System,” (ELE
Trans on sysiems, man and cyvbernetics, Vol.21,
No.l, ppd7-60, 1991,

[12] DL.Nazarelh, “[ssues in the Veriheation ol Knawl-
edge 1 Rule-Based Svstems,” L] Marnr-Machine
Studies. Vol 30, pp.2h5-271, 1989

[13] D.L.Nazaveth and M HKennedy, “Verilication of
Rulc-Based Knowledge Using Directed Graphs,”
Knowledge Acquisition, Vol.3, pp 339-360, 1991.

[14] DL.Nazareih

Peud Mets for Rule-Based Syslem Verification,”

“Invesligating the Applicabilily of

IEEE Trans on fowledge and data engineering,
Vol 5, No.3. ppd0z-115, 1893

[15] T A. Nguven, N.A Perldns, T.] Laffey and D.Pecora,
“Checking an Experi system knowledge base lor
consistency and compleicness.” Proc 9th 1JCAT,
LA, Cahfoma. pp.375-378, 1980,

[16] T A Nguyen. WA Perkins, T.] Lalfey and D.Pecora,
“Knowledpe Based Verihcation,” AT Mogazine, Vol,
& No.i pp6o-73, 1987



[17] ¥V Poznanski. “Dempster-Shaler ranges [or an RMS,”
IEE Colloquivim ont Reasoning Under Uncertainty,
PR/ 1572, 1950,

[18] M. Ramaswamy, S. Sarkar, Ye-Sho Chen, “Using
directed hypergraphs to verily rule-based expert
systems, JEEE Trans. on Knowledge and dowa
engineering, Val.9, No.2, march—aprl, pp.221-237,
1967,

[19] C.L.Ramsey, L.B.Booker, “A parallel mmplernenta—
tion of belief mainienance system,” Al Systems
Greverment Conference, Proceedings, Fifth Ammual,
pp.180-186, 1960

[20] M.Stanojevic, S.Vrunes, D.Velasevic, “Using truth
maintenance syslems, A tutorial,” fEEE Fxpert,
Vol9, NoG pp46-56, 1954

[21] G.Valiente, “Verilication ol knowledge based re-

dundancy and subsumption usmg graph transfor—

TH B AARES 3 WRT AR PH 1445

mations,” fmt? J. Expert System, Vol&. No3, pp.
341-35h, 1993,

(2] whagl, #4ql, “Ad 71 Mz HE
Browsers] 24", @xFR2agdge=F= Voll9,

No.l. pp.80-95, 196%.

A ef
e-mail : chsuh@molwon.ac.lr
19800 o] 5] o Ao 31 43

(efgt+h
198003 ~1982 BRAL AT,
A7
19854 =ahA guld = diEh
HFE B D
1988 il g gl dl b 3 el Sty



