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1. a-(B-0)
2. [a-B-yl-[(a-p)-(@a-y)]
3. (70 -P)-[(~a--P)-a]
4. [X(a- )] - [Oxa - OxP)]
5. a-[Xa (wherexisnot freeina)
6

. Oxa-a(x/t) (wheretisany term which does not contain free variables
that become bound when substituting t for x)
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X V(N)=TRUE BN V(Y)=TRUE DN V(¢)=TRUE "N o=y} DN -
V(d)=FALSE

N9NX V(N)=TRUE IX V(Yy)=TRUE DN V(¢)=TRUE "X o=y} DN -
V(b)=FALSE

Y27y x-2 U-1 2228 Yv Nnavn 9% oX  V(0)=TRUE 1N =[xy ON
V(¢)=FALSE HINN .V (y)=TRUE
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V(y)=FALSE DR V($)=TRUE "N ¢=-y DN -
V(y)=TRUE BN V ($)=FALSE
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S- 5 MYIND MINNDNN NN YD .
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NN NNTINIHNG

DRN MRDH NINNDI) NIIAPI RNDI) 1NINAY ANTSIHNI H1*P DR
ININNDIIN RPN DN NNDID

1D RENN (N2 XRNDIY) LAYN 1NIPNAY NNTEIND NNMP :NAIVYN
NN

JSNEYN I NNV 13D NVAIN KD AN LAYN NN NNDI) DN DaAN
(semidecideable) nsnny nyr9a NN NYYan 15 Yy
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: ©9925 DO N’
:028Y YU NN NV TNNIP *aY aboveon NN -
OXDOY[greater(z-coord(X),z-coord(Y)) — above(X,Y)]
2209179 1938 aNcestor on’ NN
Oxoy[parent(X,Y) - ancestor(X,Y)]
Ox0OY Oz[[parent(X,Z) Oancestor(Z,Y)] - ancestor(X,Y)]
:DP0N% SY MNIN NN
sabove o HY PrVIIL -
OXOY OZ[above(X,Y) Dabove(Y,Z) - above(X,Z)]
9MUN PHRTP AR PP DMWY DY -
OXOY[human(X) Ohuman(Y)] - [Z[ancestor(Z,X) Oancestor(Z,Y)]
tancestor -n on? Y NIV VIR -
OXx0Oy[ancestor(X,Y) — —ancestor(Y,X)]
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NPINYA YT NN

D2INY NN
table(tablelb)
human(avraham)
:D9I8Y HY MNON NN
num_of legs(tablel5,4)
hair_color(avraham,white)

DIYY SV NYYY5S MINNAN NN

OX[table(X) - num_of legs(X,4)]
OX[human(X) - num_of _legs(X,2)]
:DI8Y 12 DION? NY)

on(glass12,tablelb)
parent(avraham,yzhak)
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Y9N N9 *PpoNn

SPYSANR DNN 2)7 HY2 NTYON INDIV 19D tablel5 INIIVY N NaAN -
OX[restaurant_table(X) - table(X)]
DX [work_table(X) - table(X)]
OX[table(X) - num_of legs(X,4)]

restaurant_table(tablel5)
num_of _legs(tablel5,1)

1329 tablel5 JYW D9XIN 99DNY NIIIND 113 NOYNOY NINNDIN NYIAPN -
.1 9990 D939 1901V DM 4

AP INDIY DY 09)IN 9202Y NININD NNPPOPNN NN P01 DX -
PIPNI

OXOYOZ[num_of_legs(X,Z) O num_of_legs(X,Y) - equal(Y,Z)]
DN HaPI NN

Oya1pm Hnw 1/15/02 22 YT NN - PMIANDN NP NIAN

NYND H1YIH9PN NN

$PYP NN DOVIN DY NN DN 79 -
OX[restaurant_table(X) - table(X)]
OX[work_table(X) - table(X)]
OX[table(X) — num_of legs(X,4)]
restaurant_table(tablel5)
N ,n‘r»vn-mbw ,11'\51\’) :DOVIN NUOY NYYND DI NINTa -
1Y ‘,7’07!5 192 DIYON 1nhmv 129D tablel5-Y ATAIYN TINN .AMaY
L0959 415 ¥ 199 I
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YA NSO NPINDA VNIV NN

Whilst researching her family history, Joanne discovered that her great-grandfather had four brothers, all
of whom emigrated in their youth to various locations in the British Empire. From the clues given below,
can you work out in which year each brother was born, who went where and what career each pursued?

Clues

1 Joanne's great-grandfather, Edward, almost decided to emigrate along with his elder brother who
became a grave-digger, but in the end he stayed in England and married Joanne's great-grandmother.

2 The boy bornin 1856 emigrated to Canada shortly after his twentieth birthday; his name was not
Frederick.

3 The youngest of the five brothers was Arthur.

4 One of the brothers eventually held a senior position in the police force in Indiain the heyday of the
British Rgj.

5 Albert, who became atax official, emigrated in 1873; he was not the eldest boy and he did not settlein
Austraia.

6 The lad who became a sheep-farmer was born in 1854.

7. The names are: Albert, Aerthur, Edward, Fredrick, George

8. The occupations are: carpenter, grave-digger, policeman, sheep-farmer, Tax official.

9. The countries are: Australia, England, Canada, India, New-Zealand.

10. The years are 1850, 1852, 1854, 1856, 1858.
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9550 113 R&Y» NADIN
INAD PPINN DN IPNY 70K NN NI YINY KT -
OX[table(X) & equal(X,tablel5) —» num_of legs(X,4)]
APINDA YINIYN NN NN HHIN-1N-NRYY DY 11D NODINY 12995 -
SDVPIOR N TINND

19932 2PN MIYARND MYTIN NMPIND 91901 INM PINRND NUYa -
701939109399 N7 HINIPI IIN MPIND  D1nn)
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17. OXOY OZ[country(X,Y) Ocountry(X,Z) — equal(Y,Z)]
18. OXOYOZ[year(X,Y) Oyear(X,Z) - equa(Y,Z)]
19. OXOY OZ[occupation(X,Y) Ooccupation(X,Z) — equal(Y,2)]

APINDA NNN NS
. IXOY OZ[occupation(X ,grave_digger) Obirth(X,Y) Obirth(edward,Z) — greater(Z,Y)]
. =occupation(edward,grave_digger)

. country(edward,england)
. OX[birth(X,1856) — country(X,canada)]

. OX[country(X,canada) ~ emig_year(X,1876)]

. OX[birth(X,1856) « -name(X,fredrick)]

. OX[OYOzOWT birth(Y,Z) Obirth(X,W) O greater_equal(W,Z)] — name(X,arthur)]
. OX[occupation(X,policeman) « country(X,india)]

. occupation(a bert,tax-official).
10. emig_year(albert,1873).
11. IXOY OZOW(=name(X,abert) Obirth(albert,Z) Obirth(X,Y) Ogreater(Z,Y))

12. ~country(albert,australia)

13. OX[occupation(X ,sheep-farmer) « birth(X,1854)]

14. OX[occupation(X ,sheep-farmer) Ooccupation(X,carpenter) Doccupation(X,grave_digger), O
occupation(X ,policeman) Coccupation(X tax_official)]

15. OX[birth(X,1850) Ohirth(X,1852) Obirth(X,1854) Obirth(X,1856) (birth(X,1858)]

16. OX[country(X,australia) Ocountry(X,england) Ccountry(X,canada) Clcountry(X,india) O
country(X,new-zealand)]
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Conjuctive Normal Form
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(29209 PRI
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D999 N¥IAP DO NN NPID Y3 NPPIDI NYIAPI DIDNIN

{{Llype by bl Lo s Ly 3
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PINNR NPPOD RD INUN NININN 295 NPOD-RY NNV DIV NYIAP
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RIDININ TPONNA MNTYID

DINTLIND WIDY DIT 10 MIDITIN PTONN NN WNNd Mn dy -
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(CNF) n»p109 nHapo NXNWII RN NN -
(MP8799231%) NTNNN NAXN NNOYN -
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DYNILN DXPIDD MPHYN ANV NN VPD .2

MDPYI wNnNwUn
-(-A) =A
-(A [B) =-AEB
-(A [B)=-ABGB
~ IX[P(X)] = 0X [~ P(X)]
= OX[P(X)] = X [~ P(X)]
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CNF n9985 mxno1) n9ayn
TNIANMT
OsOt [Ox[O(x,8) - Ox,1)] - 0O(st)]
mMY»pwa vonvwn .- D990 23100 X 990 .1
A -B=-A[B

OsOt [Ox[O(x,s) — O(x,1)] - O(st)]
O
Os0t [- Ox[= O(x,s) O0(x,t)] Od(s,t)]
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SUNY 0NN WA DV INMN P91 NOY 15 DINWND MNY HX MY .3
NNDNN

Tanm Ox P(x) OOx Q(x)
Ox P(x) OOy Q(y) -2
DNYOIN 91D Yy NPNY 1IN XNDD NINNY DINNIN Y5 NN 9ayN .4
OsOt [IX[O(x,8) O-0(x,t)] O0(s,t)]
0
OsOt CX[[0(x,8) O-0(x,t)] O0(s,t)]
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Os0t [- Ox[- O(x,s) O0(x,t)] dd(s,t)]
O
st [[X=[= O(x,s) O0O(x,t)] O0(sb)]
O
Ost [(X[-— O(x,s) O-=0(x,0)] dd(sb)]
U
OsOt [[X[O(x,s) O=0(x,t)] O0(s,b)]
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OsOt [x[O(x,s) O=0(x,t)] O0(s,b)]
O
Os0t [[O(F(st),s) O-0O(F(st),t)] OO(s,b)]
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(A :M>pYa wNNYN DIVPNDT HY DIEPIPNPY RNDNN NX 1190 .7
[B) OC=(ALOC){(B LC)

[O(F(s,0),9) O~ O(F(s1),8)] 00(s)]
0
[O(F(s1),9) 00(s1)] O
[~ O(F(s,),t) 00(s,)]
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09915 DONND P9 DR PYIAY .D29I9N DINNIN NN 19D .6
L0995 DINND HY DN DINYNN DY DN DN DIPDN

OsOt [O(F(s,t),s) U-O(F(s,t),1)] DO(s,t)]
[
[O(F(st),s) O-O(F(s,t),t)] dO(s;b)]
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DN X, Y DMV DNt YN {X,/t,,... X /t} PINT HY GOIN N*D DasD -
:DNAN DININD DPNM DINYN
i#] 939 X #X; .1
t,...,0 DIV2NN TNN N2 ¥I9IN INPN X, .2
95 NAYNN 7Y AYIN RNDI) DaAPYY § NNDI DY 0 NANN DPYAND 1) -
NN DN0N .0MINNNN DIV NANNA DIYIOINN NNDIA DIANYNN
(Pa°Han SV 719NN 9799 1Y MPY) do-a vINN MNvran

95w aY Y P(x,x,y,V) {X/A y/F(B),z/w}=P(A,A,F(B),v) :NIANT -
L9MN RD 190 NANNA Y9I RY V I9HMN X HY DIYIIND
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1P7% clause 993V 15 D2ANWMN MNY NIV .clause NPT D35 XIp .8
MDPYN HY 1HN0N .DINN MNY

OX [POXYOQAX)] =0X [P X [QOX)]

[O(F(st),s) OO(s,t)] O
[-O(F(sY),t) OO(sb)]
1l
{O(F(x%5). %) » (% x,)} O
{ - D(Fl(XS,X4),X4) ) D(XS’X4)}
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(n»sp’mn’) nilalanl
02019 OMIN NN NAND NN DNV NIY DY NTINND -

nA8NN 7Y NINRNY 023593 P(X,B,2) -9 P(Ay,2) ©20%20 ,RINTH -
{x/Ay/B,z/C}

P(x,B,z){x/Ay/B,z/C}=P(A,B,C)
P(Ay,2){x/Ay/B,zIC}=P(A,B,C)
P -1 0 D109 HY Yy INNND DIV WD TNN (NANN) TANNN 1Y 195? -
7Y DV 0 TNNMI Y55 ON (most general unifier) N1 $9D9N TNNNN NP
dyd=0o=yPyd=Pc-v 75 5 NaAs¥N NP DMVAN

Oya1pm Hnw 1/15/02 50 YT NN - PMIANDN NP NIAN

AN SY nasn

0 NANNA 79y DYAPNN DANYN DIPIN R T NAXNA DN .NAYN 02NN -

22 1%V ,2IV) OT NIIKA NANNN 0 HY T HY NAIDD NN PTHINY 1N%
{N32°n5n bV 190N 9105

DN D735 NANN T2AN .o={ X /t,,..x [t} DD -
ot={x,/t,T,..x /t 1} [
DYVINA MINTH NN D22V 0 DV DMV2AN HY T X D*Ivan ,MMYs -
ININT LT OV DI
{WIG(x,y)H{X/A y/B,z/C}={W/G(A,B), X/A,y/B,z/C}

©ya1pm Sy 1/15/02 49 YT NS - MINDN N*AY NIAN

NIL -5 SUBST Ynnx .6

DIVIMNIND 9901 I 1-1 5NN i D3 .7
S « UNIFY(arg(L,,i),arglL,,i)) .N
FAIL 9tnn FAIL N0 SDN .2
L, v L, »98Y by SN byan .)
SUBST  APPEND(S,SUBST) .4

SUBST 4N .8

©*<’:1,7m NNY 1/15/02 52 YT MY - PMONSNI N0 NIAN

EPIY DNPNION
UNIFY(L,,L,)

NIL 9thn D9W DN 0

(L/L,) 7nA DANR FAIL 900 L, 2 $9m ox :mpwna N L ox .1
(L/L,) 7tnn HINR FAIL 90N L, 2 9999 DN :Mnwn X0 L, ox .2
FAIL 2thn HNX NIL 9thh 090t O :oap L, N L, ON .3

MNN OV L, Y L, 2 OPYUNRIN (NPEPND IN) DIVPITI9D 210 ON .4
FAIL

FAIL 9¥ DY DIOMMNIN 9900 L, Y L, Y ON .5
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(deletion strategies) n9on N1IVILON
DIXNYI TD NP MDD MNON noya DPIDS NIV NP0V :DIPN NIVIVONR -
DNV ODIVID MOV NPPIDS NIDN
.DYVUN 1MIY PRY HIVYY NIN NNV SV -

PONY ) 12 DY ,NPNDS NOAN RY NNV DIV NOYA MDY -

M2PINN NPPIDA PONY PY90N 12 DY , D3NNV DXDIVYD DI KD PIORI P -
TPoNNN N>>NN3 DN

Oya1pm Hnw 1/15/02 54 YT NN - PMIANDN NP NIAN

PRI NMIVIVON
WIDND 7PXIONIN TONN DY DINOND M -
NYPIDI GOIN NI A8 -
Y907 NN LOVYNN NHY + MNPOPRN YOIN 2NINNN A8N -

NP> MPIDIN NN N2PINN NPPIDH NYIIAP DI 29)0 281

I} o0 DONIN DANNN NP SN 1NN PN DI NN 2NN PN -
{Ssu ril IO Y STnn NYIpIN

T TIND NO DTPN .TIND DITH DXIAXN AN YA -

VIDN NPILIVDNI VIDY - NINI -

©ya1pm Sy 1/15/02 53 YT NS - MINDN N*AY NIAN

NPNIHIVIND NN
ST 922 NNDIN NNDN NON MNNONY -
.DOYN DYDY N1DINNT MPIDI NOT INIVIRD ,TNP 1IN NNXVYHI MNRNDNA -
{P(X), = Q(Y), Q(Y)} Hwn>
PONY 102 12 Yy D290 PPONN ANKIN DY MYV 1IN NPNIIVIND -

NN DMNMY DDOYN DDV - YD YT Ty BN N1NY DX DMHWNN DIDIVIDN
PNDVIND DNNN DN DTOND

{{p(x), = p(@)} {p(@)} {~p(b)}}:nrproan qomn xonT>
A0 XD INYRIN TPPIDAN KDY TN ,APNDY YD 1)

©*<7:n.7m NNY 1/15/02 56 YT MY - PMONSNI N0 NIAN

NINMT
OXOY OZ[brother(X,Y)Oparent(Y,Z) - uncle(X,Z)]
OXOY OZ[parent(X,Y)Oparent(Y ,Z) — grandparent(X,Z)]
brother(lot,avraham)
parent(avraham,yzhak)
uncle(lot,yzhak) :M>2112 11N

: CNF-5 73y
{= brother(X1,Y1),~ parent(Y 1,Z1), uncle(X1,Z1)}
{= parent(X2,Y 2),~ parent(Y 2,Z22), grandparent(X2,Z2)}

{brother(lot,avraham)}
{ parent(avraham,yzhak)}

{=uncle(lot,yzhak)}
grandparent(X2,22) 990290 9932 NWN NMPIDAN DY 1DNY 102
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(unit resolution) NN’ NI

N1N IRINTIN 293 DY JPOY NPPIDAN YNYHN DNN MINAD 12 I YN
NN 97099 nbya mpos -(uUnit clause) a1 n? H*pIvs

11 DY) NNNN DY NN 1O DXDIVID DN NOYI TPPIDI NIXY NN TP
(0 TIINI TPPIDI 991 591D 23N NN PPID NNV NPIOLDIY

DTN THIXIVITT YN TOHN N2 MIVIVON NPT DTN PIINTT NMNVIVON

©xrarpn ny 1/15/02 58

Y1 NY - HPMINDN N2Y NN

DIYan nYPIvs NHYN

nN®Om  pMay @ nasn nn»p ox N PIvan (subsumed by) nya1s m mpIos
PIIDRIN PONN DNHIN DX NI 20310 NYIN MPIDI POND 1N

NOW TY IPPIDA2 DDIVON D1 DXV DX TPXIDNIN PONNA - MIDOINIVIN
1PW DI XD ,DDI1D0D NXIIAPN IVIND DO DX (NP> PIDD DODAPN) INY DIM)
19V DX DNH IVIND 9

nno wn NN oo v o {p(X),q(Y)} n nvan {p(cl),q(c2),r(2)} xoT
{XIcl,Y/c2} :naxnn sy nURIN SY NP

PYITAD ONTI 12 DY, IIDRIN TONN PATA IINND M1 MY NPYPID NPNIVIND
ADIINTIN PONN PATA VNI NPPIDA PO

O©xrarpmn ny 1/15/02 57

(Horn Clauses) 19 709
ANPN DI TN Y2PN DIV NOYI HPIDS NN 1ND N*PIDS

NOAN NOT NN NPPIDO NRIAP 223D NPRYY NON TN NIVIVOX XD MNIND 1NN
P90 NN NPPIDON NXIAP DX PN DN NP2 IIPIDD
1.{=brother(X1,Y1),~parent(Y 1,21),uncle(X1,21)}
2. {-parent(X2,Y 2),~ parent(Y 2,22),grandparent(X 2,Z22)}

3.{ brother(lot,avraham)}
4 { parent(avraham,yzhak)}
5.{=uncle(lot,yzhak)}
6. {~ parent(avraham,Z3), uncle(lot,Z3)} 1&3)
7. {uncle(lot,yzhak} (4 & 6)
8.{} B&7)
©*<7:n.7m NNY 1/15/02 60 YT MY - PMONSNI N0 NIAN

APHD NI MNdY-IN
{P,Q}, {—P,Q},:n1p0an n¥1ap bwnd .Dnoy DR AT XD MILIVON

TPPIDAY Y9I PRI DNYa wInd 1) npav nox {P-Q}, {- P Q}
NINAD 521 XD NTAD TN NHVIVONI VIDY DIAN (NPPIN

DTN TPV Y8 MDD - APPVYINND DTN PRIV WHNWID 1219 1N
DTN PPIDA D3N IPRY NPPID NT IND) NINN ,IWINYI

©xrarpn ny 1/15/02 59

YT NY - HPMINDN DAY NIAN
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(Linear resolution) N9y N899
NINNY ANINKRND N*PIVIN NN NIPPIVINIA HNNR -

SY ancestor N1nY IX V5PN NKIAPN MPIDI NN NNIVA NPIVAN -
PN DA

NOIY NNINN DY N2INION NN D92 MINID RINTI NINIPY -
2989
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(input resolution) vop N85I
NN M) LOPNH NPPIV TINN NPNY NAPN NPIVANN NNN -
(N?91NY DI ININ LAYNN NDIHYI MNP OPIRNIN 1I¥NIY

AP NS NNVIVONRI LIPN NIXITIT NNVIVORY NININY 1N
192 DON DNAND NP LAYN N2INY 122,99 - MNIPY 19N
LU MYNNIND IMN NPNY

AN 9991 N9P1NA NNDY NIPN LOHPN MYIVIT NNVIVON DIV NI -
S0 NPPIVO DY NIPNL NNYY NN

©ya1pm Sy 1/15/02 61 YT NS - MINDN N*AY NIAN

mMHyn

NN Y 29 PaT D3TATAN 1R NYIT MDA :ALIYN SPNNN PPN -
L0OUNY MNUP JPRY D92 MINSIN

ANMN NNNYA NIYNY 1N MY, reutation complete nyrn nvswn -
I NP DN NHIOVYN 1973

.(top clause) nrvyn MPILan NNIPI NIYIVI NHUNIN NMPIDIN -
NHYOY ONY ,NIPND NIDN MNPOPNRN NYIAP ONY NININY 1N
PIDON NI NXINYY MNNTY NNMP NN ,NPND NN LAVYNN

L09UNN NHOY TINN NNPY NILYN

©*<7:1,7m NNY 1/15/02 64 YT MY - PMONSNI N0 NIAN

PG {-PQ} {P-Q} {-P-Q}

{Q}

{P} (Q

{-Q}

(
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N2OWa YNNWND 1N NN L(NPND NION) MIAPY INMIN MNVPOPRI NP DN -
2NN NP NIMNY DX DX IMN VIYNI

1D DOIMINN NN NINNN NP NMHVIVOX DXININ VN NI ORI NNYHD -
12900 NP LAYNN NIDOYI NYNNHYN

NP LAYNN NDY NN 2IYD NN NPND :NPHNN NXIAP NIVIVON YINKRND PYIN -
DYapY MNyoprny
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Set of Support namn nap NI

B-A ox B nvpios nxiap May n2nn nxap aon A Do niap -
NpaD

NN 192 NPNDD NN NDPOWN NNINY NIDIND DIDIN NN MIIDRIN TONNIAY PYI - -
NN PONNO HIPN NN DX (NP9D

955 Y9N 11PDY NPPIDAN YNV NNN MNDY NNN N12°HNN NXIAP MIVIVON -
120NN NP DY TIRIRS N ,NNNN DXIIAP TIND 70D IXITIN
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ANTO NIV
D990 Y NPINID DNTD ANAP NPN MPID I IPINI MmN -
SNPID HY DINYNIN DIOIVIHN DY P9 MDY ¥8AD A -

;7NN DN 1199 970 ININ DIITIDN DDIVION P NPONY ML -
DY 229NN HIVON NHYA NYPIVINN DIYINY DY9IVIHN IUND
L£P9991192) 252oun HVIYN NOYA MPIDAN DY IOND

ND DOIN 1NN MPPIDO 22)Y refutation complete NPN NNTD NI -
909N NIPNIA

©*<7:1,7m NNY 1/15/02 68 YT MY - PMONSNI N0 NIAN

NINT

TY8N 1Y NN NKIAP NISITTIA AYNNYN NN IRAN DNINN -
SINPOPRY MYN NPPID DY DY NIV Y8aNn NNINA PYUNIN
1.{=brother(X1,Y1),~parent(Y 1,Z21),uncle(X1,21)}
2. {~parent(X2,Y 2),~ parent(Y 2,22),grandparent(X 2,Z22)}
3.{ brother(lot,avraham)}

4.{ parent(avraham,yzhak)}
5{-uncle(lot,yzhak)}
6. { - parent(avraham,Z3), uncle(lot,Z3)} (1&3)
7. {uncle(lot,yzhak} (4 & 6)
8.{} B&7)

$NNNN NYAP NHVIVONRA NYNNYN NNRAN NNINN It DMIYd -
6. { =brother(lot,Z3), —parent(Y 3,yzhak)} (1&5)
7. {~ parent(avraham,yzhak} (3& 6)
8.{} 4&7)
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NN NI 19970 NPT DY DTIP IPNIY NINTL -

LDAYNT MNVOPNI NN DY 192N DY INTO MMIORY -
1.{=brother(X1,Y1),~parent(Y 1,Z21),uncle(X1,21)}

.D»avN DXYIVIY SV TNIVNP 1N INIIND LOVYNI -
SpaESl ' 2 {~ parent(X2,Y 2),~ parent(Y 2,22), grandparent(X2,22)}

ONRPWNA WA YIPNN DIVION N2 NN NPPIDI : MANINA NVPPIV 101D MNVOPNN - 3.{ brother(lot,avraham)}
RUANARIN 4.{ parent(avraham,yzhak)}
5.{-uncle(lot,yzhak)}

P27 VNI WHNYIND TMN DDV DY NMTO NN MPID YO0 DONYNN -
N2 ONNYN DIVIDA 6. { - parent(avraham,Z3), uncle(lot, Z3)} 1& 3
NP M NYPIDaN NN N9 1O P Q = =P OQ Y993 wnnwny ynn 7. {uncle(lot,yzhak} (4&6)

NONTD 8.{} (G&.
P-QRSamn{P-Q,-R,=S} ymn mpmos
13202 NOPY NP NN NININ XIVRIL NN -
©~(’:n,7m NNY 1/15/02 70 YT NY - PMONDNI N5 NN ©v:1,7m 2INY 1/15/02 69 YT MY - PMINSNI NYaY NIAN
NINT
NONNTLIN9 NIYVIIVIIN male(john)
parent(sara,john)
PINTING PXOIFTVIN TMNIN PNV NN POAND N2 M) - parent(sara,mary)
DV NN DY NN NITY NI 7NN ,IDT NIDIY NI, DY YT ) NoD »Td - parent(mary,bob)
i ' ' r ) ny ) ' sibling(X,Y) < parent(Z,X), parent(Z,Y)
!
2133 uncle(X,Y) — male(X), sibling(X,Z), parent(Z.Y)
uncle(john,bob) nYINY DIN¥

mal e(john),sibling(john,Z), parent(Z,bob)
sibling(john,Z), parent(Z,bob)
parent(Z1,john), parent(Z1,Z), parent(Z,bob)
parent(sara,mary), parent(mary,bob)
parent(mary,bob)
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(Prodcution Systems) opin ma99ymn mMysnNa Ny
(Action) noys - (Condition) >xn - : ©pbN »wn 257 (rule) pin - -
PIND DN DPY9ND 1M PN YAIP ONIND -
5910 1IN PINT DTN DY NN DIRDN IO -
if
symptom(no_start) and symptom(no_noise)
then
add(system(electrical)) and add(no_power)

Oya1pm Hnw 1/15/02 74 YT NN - PMIANDN NP NIAN

(Prolog) »9199

NN VYT NININITT DY NINNDNN DIAYNN NOVY RO NI -

PH ONAYND POIYY YIDND PXIVINT YN DN -
10 DRIV DY NP NN NNI9I (DN D0 MDD -

YN 2970 PIN Y3 WD ropiny mnIpn P« Q, R, Snmxa mano nypwoon -
.Subgoals oxapy anvn »Max L(Q,R,S) 2 (P)

DN TN D3) DIDIVYD DV PXPIVIIPH 237 NI NNDIRY NIPI INNIND vavn -
(subgoal x>

(side>xyy myain »5ya DXLPITIO 1Y IVDIN,NNIN NAVYH RO DX TIONY TI -
effects)

,O9TY IMIN NN 1D IWNI TN true Tnn e write(X) vprTian NonTS -
X nwnn Sy 7y NI DyaInd

9PN HMININD NI 2IPIN DY DATYIND NNIINN DAY RO N0 -

©ya1pm Sy 1/15/02 73 YT NS - MINDN N*AY NIAN

DPIN NIIYN DY NMDIDAN NNDIYN

DYI1INNA NOYI NIIYND

933NN 903

YN D02 DYDY DD T DYPINN MNID -
DY DIINNNN DPINNN TN IN TN -
190N WM (3TN I7TA) YT DD DN MHWN NOYIIN -

(3717) YN DDA DX MVYN VP NIIYNY 1PN

YN DD MINNN) MNDNDHN NNAN IWNDI Dyan vH NIIYNIY 1ON°

©\(7:n.7m NNY 1/15/02 76 YT NY - PMINDN NPAY NN

(Prodcution system) o*»in na9yn
) N3IDNN DPIN NIWN
D'PIN NXIIAP -
YT D01 -
1P YT OO0 -
(Working memory) >z y1 001 -
(Control strategy) N pa mHvILON -

(Ruleinterpreter) noyan m30m -

©w:mpm NINY 1/15/02 75 YT NY - PMINDN NIAY NIAN




INNR NPON NNV NP NPON

TINNN N INYTP NNPON PPONY 1N NYYL IMI 932D -

PINN SV 12N PON NORNN MAPYa My 0PN Noyan (Prolog) n239nN npona -
(goals) mvn »onw y1n ©oad

VTN D020 DONINN NINNN MIAPYI YY) DPIN NOYIN NAYp NPYna -

IPYNNN NPON DY NNYTP NPON MAYWND MWD MDD -

Oya1pm Hnw 1/15/02 78 YT NN - PMIANDN NP NIAN

nYYya M3 O*PIN NIIYNI
(Problem solver) 3 99935 ©'pIn NN Yy SoNons \) -
(INN) YT XD Y ININN 2NN -

230D 2NN NVMIN DXPIYHY DINVINNRD DN DPINA -

©ya1pm Sy 1/15/02 77 YT NS - MINDN N*AY NIAN

(Control knowledge) napa v
DNDN OIND DY Y DNTIPN OPIN NOIWYND -

TNIYD 1D DXANN IDIRD :ANINN OV NINNLN DY YT INTY ININ) DYAXN AN NN -
axn Yo

280 925 28N DN YN NYTO YTI PYADN NPND NHN T YT -
DY2YT) DXANIN DY NPY YIDdN YIND 1N XD OWyn -

(Control n9pa ¥1° X3P3 AN DNYDN NPNA DY DNDN ITO WIND YT -
knowledge)

©\(7:1.7m NNY 1/15/02 80 YT NY - PMINDN NPAY NN

(Matching) nnaxnn
JOT N2 TIIXD NION NPND A9IDY NNNNNND DOWI -
DPIPNI MYNNYN MII MIIYN INNRND PP TIOND >TI -

DY DPTYNI O 27721 ,020P29990 MNY DY DPTINI MYNHNYN NIDI9 MWD -
DYNIND VINININD

DOPIN YW DONIN 10 PINsY nw a1 RETE omndx -

DNN DY P93 2VIN? TNX PINKD INP YNNDY ONIN -
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DMINTY IN2 NNIPON NPON
(NVONMN ND MNTIA IN) 2PPPA PI DONRIN NN DYTY NN DONYD -
NOYMN XY MNTNT NPON PPONY N¥I OND DMIPNI -
DPMIIANDN NNPON NPONY MOLIY IADN MNP -
(Certainty factors) mnT 01PN -
(Bayesian networks) v»a mnwA -
(Depmpster-Shafer theory) 1aw-10090T MNIXDN -

Oya1pm Hnw 1/15/02 82 YT NN - PMIANDN NP NIAN

DYPIN MYSNND NP ¥T1° bY DIV’
:DYNIN DONDNN NN 2N NIPA YT -

DYINN 29 DY D2ANN NATYN Sy ¥y -

DINN 79 DY DIPIN NATYN DY YT

(DONXIN NHNNND IN) MIVN-INN NINAY GIYIN 999 DY vy

239N INTIV DOPIN DY MINIVAIY DY yT> -
DYPIN MYNNNI NN DN YT M0 DI -

H¥-2PIN DONIPI DN 129 ,(DINK DPIN DY DIATH ON) ¥12 9Y DN NOND OPIN -
meta-rules

©ya1pm Sy 1/15/02 81 YT NS - MINDN N*AY NIAN

ALID NNVIYD NPIIN
12) MOPN PNIN ,MINN DY DTNINOT - APIIN MYXIN INDINT MIIWYN 117 -
DN DINASNRYIN NPIIVAN DY NDITY NP OY MDNNN -
DI MYNINT TNV MWD NP -

PN MIAN NYAPY IMN MDD 1233 23AN DY MDNNH -

©\(7:n.7m NNY 1/15/02 84 YT NY - PMINDN NPAY NN

(Expert Systems) nnnin maayn

MY 553 TITI MYXIIAND MNOYN NYNIND AWNHD NION NN HHMIA HIIYN 1IN
VNN DN

NN MIIYND NPPOX NN -
9% DINNA 29890 YT MDY -
YT DY TN N2 DD -
029209 PN INNINAY MYIT) -
JPMIVN YNNND NN DN PADNY NDY MY -
2VWNN SWIR DPRY DXNNIND MIND 1NN ISP YD -
YT PINKDY POINYD HP - 29I YT -
22PN DSV 7Y 993 TITI MNYYN -
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N DPIN MYSHNI DMN DN NTayn Mp>7a nwpan MYCIN -
IF
1. The gram stain of the organism is gramneg, and
2. The morphology of the organism isrod, and
3. The aerobicity of the organism is anaerobic
THEN
There is asuggestive evidence (0.6) that the identity of  the organism is bacteroides

303 919°0 Dy NYHNNY DIPIN D) NI MYCIN
IF

1. The therapy under consideration is one of:cephalotin clindamycin erythomycin lincomycin vancomycin, and
2. Meningitisis an infactious diseas diagnosis for the patient

the therapy under consideration is not potential therapy for use against the organism

Oya1pm Hnw 1/15/02 86 YT NN - PMIANDN NP NIAN

Mycin

DNPNINT MYNNI DI1INV DY NXIDNNI NINIAN NYXINN INNID NIIWYN

NPT MONNA NINKDID IIRY NI DY’ NUNYH

JINTYOND IDPON NPONI THNINY 3T MINTY MITPHNI NYHNYH

199N NINND 2T D90 PO ,DIDI NP DN M YT DNRD NPONI NYHNYH

©ya1pm Sy 1/15/02 85 YT NS - MINDN N*AY NIAN

MYCIN 5y nr8pNI019R5 NNy

1. Patient's name: (first-last)
**FRED BRAUN
2. Sex
* % M
3. Age
**B5 (Questions 1-3 request background patient data.)
4. Arethere any cultures for Fred Braun which may be related to the present illness, and from which
organisms have been grown successfully in the microbiology |aboratory?
* % Y

------ CULTURE - 1------

5. From what site was the specimen for CULTURE - 1 taken ?
**BLOD

=BLOOD (System correct typing error)

6. Please give the date and time when CULTURE-1 was obtained. (mo/day/yr time)
** Jun 20, 1977

Thefirst organism isolated from the blood culture of 20-JUN-77 (CULTURE-1) will be referred to as:
------ ORGANISM-1------

7. Enter the laboratory-reported identity of ORGANISM-1:

**UNKNOWN (Typical identity is not yet known.)

8. The strain (gram or Ziehl-Neelsen acid-fast) of ORGANISM-1:

**NEG (Preliminary lab results give some clues.)

9. 1sORGANISM-1 rod or coccus (€tc.)

**ROD

10. What isthe form of the individual organisms (e.g.,lancet-shaped for cocci, fusiform for rods, etc.)?

©*<7:1,7m NNY 1/15/02 88 YT MY - PMONSNI N0 NIAN

MY CIN s132a
DHNIDT D71 YV 7 nan Yy mnay MYCIN -
MWIIN NNMIN IPINAY DIIPY 1PN NIIYNN MW -

DN NNIDT 210N PPN NN D221V 1D NIIWND PN -
.D02053
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**FUSIFORM

(... more questions follow in order to gather sufficient information to infer the identity and significance
of theinfecting organisms...)

23. What is the suspected portal of entry of the gramneg rod from the blood culture of 20-JUN-77
(ORGANISM-1) into this sterile site?

**Gl(6) (User indicates the uncertainty of his response.)
24. |s Fred Braun a burn patient?
** N

25. Is Fred Braun a compromised host (e.g. acoholic, sickle-cell disease, immunosuppressed)?

* % N

26. |s Fred Braun febrile?

**Y

(... after about 50-60 questions, MY CIN prints the diagnostic hypotheses on which therapy will be based
)

My therapy recommendations will be designed to treat for organismsthat are either likely or, although
less likely, would have a significant effect on therapy selection if they were present. It isimportant to
cover for the following probable infection(s) and associated organism(s):

INFECTION-1is BACTERMIA

<ITEM-1> E.COLI[ORGANISM-1]

<ITEM-2> KLEBSIELLA[ORGANISM-1]

<ITEM-3> ENTEROBACTER[ORGANISM-1]

<ITEM-4> KLEBSIELLA-PNEUMONIAE[ORGANISM-1]

©ya1pm Sy 1/15/02 89 YT NS - MINDN N*AY NIAN

nNNIN NMIH¥N1 ©910N

NI TN D) DN )2 ON NIN IWNNNN NXY HIAPD D21 DPX DOVIN M DINYS -
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