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ERE st A7 Al2dolt) o84 ARV A" E0] 7Rl & AL dFdte
FollA dAste AH T U, 222 ol & R TFAHAH Fe2EHoZA, olHE AN 4
A AE)2RE P53t P2 3d dojg BHE 2 Ut o FAFHA 2A, ulF A4
¥= oA 1970d T TRE g o8& AE7IA A" A MYCIN[4]S <F 40070 3
=9 B2 A9 o] EAL Ao BFEn ded, 4 EFL gk (o) .. 9
o el Faoz 7ol

T7E 2 AL FUY o EAHEE Asie AG9FEE AHeste Aol vigE 3
A ek, FAe] 998 FE(RD)37] A e ADGFES Pt Aol APt F8
uhg At o] o] 2] gk xol & A Ao BH| AY Y& uXA Bt F AQFES LT F
A2 Agole dolo 732 B30 “if Pthen Q"% o, Pl 2%d RE ZUE2
A 7b53 RE olojok gt} a8y AGFE-F o] 83 A HHEE HaAMe TH “if
P then Q”& A A =7 Fo] obd “P causes Q" Zo] 9 ol 2} E vt
HBAZ A 8tE Aol B8 82 E Zoltt welr o] f Q' #Eo| 7Hed FAolojok
83 12 RE F49 9] He PE XGE F 3lojof drt.

B =FAe o9 e Hol sl 73 & 0|8t w4 E RHEE EA3)
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E Wete 2 gt} Yoprt gz Ao A 53] A3 FASE At mE Al W
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AR 28 L 73 P2 A& FWste o] AU, 297 &L AR 7
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2 “and’2 AP o ARAHA 23 L ek v dAd FH9 e o EF
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if P, and P; and ... and P, then Q (1)

ol Wl Z P(1 <i<n)% Qe B&P Atdolojof Fct. o] F2 Yo R g A
B7}A 2] MYCING| A AL8-3 13 9] §71A] dle

if [2—1] the.infection is_primary bacteremia and
[2—2] the.site_of the_culture_is_one of the sterilesites and (2)
[2-3] the_suspacted_portal of entry.is_gastrointestinal
then [2—4] there is_suggestive_evidence_that_infection_is_bacteriod



d28 AL AndolA £Eo] B AT
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@75 BAE olojok ¥t A &Rl Jhsdivte AR olsk FUF AMdol A 4w
ojxel X JUEA ofHE E G E A PROE olF U Y} Um 2 7
F o 21gc] A/ E Ao B BHAH 22 #F 7Heditte A A4 wloj 2
€ EAA FAT AEL FHA VY A FE JY3e F+E 2o

a2y 99 (2)8 22 FHY EY PP e e A FHE Ve £ gl 1 o
frE 74 (2)01A A28 24 % ARo] 2% WA Yejo|7] Boln), o2 EAHL
ArE LW A5 L 78 AMSSte |0 Y& o83t FHEYS AW & I8
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if [3—1] Person complains.of Symptom and
[3—2] Drug suppresses Symptom and
[3-3] not Drug is_unsuitable_for Person (3)

then [3—4] Person should.take Drug
THE)ANA AHE HEAZ AASE lBYA 7|58 L 2F @509 ojg2 £F
AL gefA “RE 122 FAH o EF 7 (3)9 23 [3-3]9] YEIE “not” &
¥4 & oju) @t FHE)H S Eo] oh (4)-(10)74A1 o) 73 % AF Eo| A4 o] 20
o3 7Hg gt

if [4-1] Drug aggravates Condition and
[4-2] Person suffers from Condition 4)

then [4-—3] Drug is_unsuitable_for Person

aspirin suppresses pain (5)
lomotil suppresses diarrhea (6)
aspirin aggravates peptic_ulcer )
lomotil aggravates impaired liver _function (8)
john complains_of pain 9)
john suffers_from impaired_liver_function (10)

olw} “Johno] oJH & F{o} st/ E L7 AP BAHNEL AHFE° A 2¥
o] A& “ohn should take Drug” & 3] “Drug=aspirin”o|2te 2% 4& F Ut =

4 Person complains.of Symptom-& VPerson, Symptom (Person complains.of Symptom)& ] 0] gt}
S4if P then Q" 8} “Poll A Q"8 F=dle 28& 7tz
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g «ol® ofo] HALE FAFAIF €X"E ¢7] 4§ AR “Drug suppresses diarrhea?” & ©|
L3 AH2E22 “Drug=lomotil” o|2t& AHE & + U

o] 3z} Zo] HAl £& &o] Fel FAAE o] &3t A& FHE Y o
AHFEL FA# A Ao &84 Ut
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if Person caught cold then Person suffers_from head_ache (11)
john suffers_from head_ache (12)

ojuff £3(12)€ @& ol3) HQlo] FHsd Al ole AGFESE o] &3 T3
(11)ell 98] “johno| (c}wtx) ZH7]o) AH T} ehE 714 “john caught cold” & A& + Sith
G AgFEL A9 383 g 4 F /M A A R E GE 3
o] 3} v F7FH ATt 7HE &t

if Person had indigestion then Person suffers_from head_ache (13)
o] A4 AURBL A (1925 5 744 54, &
(john caught cold) or (john had indigestion)
& Agoe AFI.
AGZEL 0|9} o] #2E F4NA A7 28 F4E HolA & 90& ¥

2 AnFE L o] B3l 283 Ye 715 & ATt 22y F=E 9ol BHA
Y gAololx e A&l gltt dE 89,

if kid_of(Person) caught cold then Peron caught cold (14)
& 2712 718 A, (12)25E “john caught cold” 7} obd “kid of(john) caught cold” &
53] gofol gt thA] TajA A F ol o8 dolA & AL $ “F 24 (minimality)” &
#A sjof @t

64if P then Q" 8} “@" ol A “P"& #=3te $8E 7t
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if FEvent happens and
Event initiates Relation (15)

then  after(Event, Relation) holds

if Event happens and
Event terminates Relation (16)

then  before(Event, Relation) holds
323 Johno] 71e ¥ A 1ol mE F+HQ & thE3 o] ARk

17 -1] eventl happens
[(17-2]  eventl initiates john caught cold (17)

17 - 3] eventl terminates john has good.voice
[17-4]  time_point_of eventl = 11/20

B4 (7)Y [17-1)3 [17-2] 8 73 (15)°)] A &3ld AH & P& “after(eventl,
john caught cold) holds” & & 4 13, [17-1)3} [17-3] & TF& (16)o] H &8 AHFEL
# 31'H “after(eventl, john has good voice)holds” 7} o}'d & & & Ut} &, eventlo] LAY
114 209 B2 tholl Johne 7)ol AT, 2 AFALC 2 3 Johno] BielE FEj7}
UmAtE 8otk oyt 2717 A el A&H e ohg FHel Hgos 28
+ 3tk

if  after(Eventl, Relation) holds and
Event2 happens and
time_point_of Fventl < time_point_of Fvent2 and (18)

not (Event2 terminates Relation)
then  after(Ewvent2, Relation) holds
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caught_cold(Person) : — suffers_from(Person,head. ache).

2 Uehd F Ut £ A (fact)ol & Z0] fle T ol22 ZEY R, o F
Eo] 4 (12)€ “suffers_from(john, head.ache).”$} Zo] T2 oz Yehd 4 gl
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A Study on Reasoning for Medical Expert Systems ’
Jinsang Kim?® - Yangkyu Shin °

Abstract

We investigate a logical approach to represent medical knowledge, reason deductively
and diagnostically. It is suggested that medical knowledge-bases can be formulated as a
set of sentences stated in classical logic where each sentence reflects a doctor’s knowledge
about the human anatomy or his/her view of patient’s symptoms. It is also suggested that
a form of temporal reasoning can be captured within the same framework because each
sentence can have a different truth value based on time. We apply our logical framework
to formalize diagnostic reasoning, where the primary cause of illness is chosen among the
set of minimal causation on the basis of abductive hypotheses. Most of our examples are
given in the context of medical expert systems.

Key Words and Phrases: Knowledge Representation, Diagnostic Reasoning, Temporal
Reasoning, Medical Expert Systems
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