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INFERENCE ALGORITHM BASED ON SEQUENTIAL UNIT RESOLUTIONS
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The purpose of deduction is to simplify given set of clauses by eliminating specific
pair of literals. However, it may not reduce the complexity as a whole unless old
clauses are absorved by newly created one. This in turn implies that significant compu-
tation time reduction may be accomplished if every deduction process guarantees
the elimination of old literals. | ‘

In this paper, it will be shown that such condition might be satisfied if at
least one unit clause exists in a giveﬂ set of rules. An efficient non NP-Complete

deduction algorithm can be introduced using sequential unit deductions.



1 FANE

WERERZNR L L FERENER. —RicHE
FEMNTF — & —R—2A DY 4 XDOIRHFEICIH L TH
9 % NP-Complete [REL LTHISAT W3S,

Robinson DHFE [24)ik, ZOMBEIXT2H
N7 7 u—FTHahH ZOFEDELBEyr—2
TiX NP-Complete T% % Z L MFFHZI AT W3,
[10]

FOEREHIE, BHIRESLT U S EHE R g
T3 L2267, F<OBER. TLALK
OHIOBEBREREIHERLROTWENSLTH S,

Ak, BHIBEDY FS V2o 5HE%E L.
MERDY TS NVDREBPEEZ1EDRITOIS, o
T. OB THEOWMNED X £ 2D TRELK
POREBEHRELEZLRRLRN,

EW. BWESBIRE hD ik, 2hMRET
BID. BBVREHICE> TH SN LWHiIcR
WEhzFhiErszn, TS5 TRWED, BBk
BV — W BKICH LW T INL 7= B DR RIC
¥bh, ThAREREENOERL 2>TV3,

o T, HifEMMEET,. LhbEeOME. 47
VFSVOBERDPERD LS RBUEHEMNRO>M R
i, AEREMNKIBCEES RS AREESD S, 20
RN T. EOAERMENS DD, b — NV ic BLEIHTE
ET2BATHZILEHEHL. BhicL->T Kp-
Complete TRWHERZ V) X LAMIBETRTH ST
LERT.

2 RETOYSACHERAINZEEOES
2.1 V—NER

FBEXND V- LERE if.. then KR O MR
KROB LT B, 2L, K—VHEIICKBEET, %
B ULTHMTEZXETHNIE, V—NhiZ then,
or, and, not 2 ¥DLk S 2MEFTHALTH LW,
PIAERDON—NVRHEBENERBAWNTH 2. 28
if BRATvavThHh, EBLTHREREDLRN,

if a and not b then c or not d
' wine or wiskey then contain alcochol
lion or tiger then wild animal and carnivorous
not rain then I will go )
man and woman

2:-2 YF3h

a, not b Y BEPERERIHBSEYTFINL
IFE, VFSNVEBEEPXRETH-THREDRW,
not b IZHWTH not 2FH. b ERWEHEL WS, 7
WV I) Xh T, if, then, or, and, not UNDXFE
BIRTYTFINLLTHYHEDNIS, HIXIE

if red lamp flickers then engine fire or compu-
ter malfunction

WBWTH red lamp flickers, engine fire B LU
computer malfunction &) FSNVTH3,

23 fifi

Y F S5 or EFTHRINBHRD N — N &
L& XK, iz not a or b, por not q R ¥IKEIF
XTH2, VFSNV1EILLBERZEE. 2/EHMUE
DOV FINESUHERE, VFIVEGATY RN
Bz WS,

24 N—LOEHERADOEHR

V= VEROAVMBERIALTWS =D, 71
75 MGEB V- VBERTRES DM, FEHE %
75 D REBRICERT 2 08NS 3,

UL, ROEBRARICRT LSIZ. FBONV—N
. SEYIREHIEEC & D EBRICERTEETS 3,
HIZREEO OB H BN, 7N TY X LBBHOEE
LEE# L. '

{R=} {Eim}
a and b & a, b (2>0OMIIR)
a then b & not a or b
not (aand b) & not a or not b
not (a or b) = not a and not b
) not a; not b
not (not a) a '

&
aand (borc) & . a, borec
) & (a and b) or (a and c)
aor (band c) & (a or b) and (a 'or c)
aorb, aorc

aor (borc) & aorborc



a and (b and ¢c) & aand b and c

a, b, ¢

e, HE A, B, C, D BRATRIhD3B0L T3,

A& alor a2 or a3 ... or an
B & bl or b2 or b3 ... or bm
C & cland c2 and c3 ... and ci
D ¢ d1 and d2 and d3 ... and dj

Zhh BRI EM N B,
A then s
& alora2or a3 ... or an then s
& not (alora2ora3...oran)ors

& not al or s,
not a2 or s,

not an or s

t then B
- & t then ( bl or b2 or b3 ... or bm)
& not t or bl or b2 or b3 ... or bm

C then u
& not( cl and c2 and ¢3 ... and ci) or u
& not cl or not ¢2 or ...not ci or u

v then D
& not vor (dl and d2 and d3 ..... and dj)
4 not v or dl,
not v or d2,

not v or dj

EoicEMeRE. ChHoDANLERTHILMT
3. I

(aor b) and c then d
¢ not(a or b) or not c or d
& (not a and not b) or ndt'c ord
& not a or not ¢ or d,
not b or not c or d

L%, OS5, ROEFEI &> THERONV— N

BEFRCERTEBOT, LBIKEHRE T NS
LUTHREED S, 2B, TRHOERAR, V7
SVOFROERICEERS . FIAE ai ORI
not ai, bj MDY IC not bj H L EERATHRI
T3,

3 ERBEEHE
3.1 HESHOZEXS

EBEOHE»S BNV ESERBEER L s
L. EnEMREVNESHRTH S, REBAHEAD
LRERDEDICE. £T. EXbhEEEEON—
NVEEHERICERL, RBY FS5VHCEENBE,
Y FSNERMIC > TNIRKBET 208N H 5,
VSIS EBHRETEREET IRBIERIIC J.A
Robinson (2 &> CThEhiz, [24]

RBis=ooffiic, E-#HioYFI3NVdEE—#HE
FRNTNWBLE ZOZODHRBHTRTHI LN
5. FIXE

not a or b
not b or ¢

LW ZODHEIICBWT. b & not b BRiEEXHiD) 7
SVTHEPLEHC L DHENTRTH-T

not a or c

EWIHLWENEBONDE, ENTEED T LICHIX,
BOO->OHAHHE. HFLIBAOREHEFHL W
5. B, ARV —VECERORERDT LD
KIEPRBN, Chitk-TRTLHHOBPYFS
VOBBESTELIRBEBV., DED, HLWTFH
MBEATH, TR > TERFHEMYRTE
ZOUTRRY, k5, RESNRTE 30,
ENMYEM, B DVIRTFHMNBHOBNES (B
BIPEICENENRD) OBRICEORENLTH S,

LOBPTRIOEFRBEEAT. XOYHORT
VT TRNV—NVIE3DIEX S, BHORTI, HiC
B TWHREEMRI LTRRENINE, Tk
5 BAIE. BHIZESTH X >T MRRZEM 5 A
M BERL RS, BEMSNREABRTIREYFS
VOBLES LRV, LOBE. FHTHYFSL b



BREEZIhTWEN, SFHoPIERL LTR>TY
EM56TH5,

HoT. COEIBHAETREREBIMBKL.
VFINOBBBSET. MELD D0 MEREN
BEEE ML EIERL2oTWS, ZORE
BB BUGERRT RO, — R LERHES
X%, )

fi Cl. C2 K UREBETERATEOYFS51vE
BERWEITHHLTHLE, Cl+p, C2 +notph
(23]

C=C U C2

R BENGHERTHS, 22T CRCL

C2 DEHEEED L, p NEHERTHS, [24]
ZOERN. UFSNV p, not p FEHICE S TH

#L. BEERBLXEI I LIch B, HoT. K

DBHORAF Y THRMBE o RWDITIR, BN

BHiTH M. H5WRFHIHEERN L2 TN
RV, ZOEDICKEKNHNEILT ILENS S,

CLUC2 € Cl+p
B&LU
CilUuC2 € C2+notp
CORMFIXDBEIHEI NS,
(1) c1, 2 NELWRE
Cl, C2 M iz C 0:%mei FHi Cl U C2
WHIZ C L#bh, Cl +p, C2+notp @ﬁﬁ’&ﬂ&lﬁl

¥T350T

p.or C

not por C

MEWHIZED C AEENB. o THUEOHETH
T B0 COALRB, ok, ZOESREHRE.
EROBOEAS DI L TRIT 3bITREW,

(2) b, not p MEFOHAE

BIZE p MHH (C1 MEH) OBE

P
not p or €2

M5 C2 MELhB, ZHEHH C2 + not p ZIRIY
T3, —fH. BEiREAMUEMBETE 2WOT. B
MEoBEORELRD S EBBRTE S,

ZhYUNOBEICRBBRBEEZRW, - T,
BBV FINECBWTE. HOMERRT BECK
L DMBEDLENBIONDMN. BHIZ k- THE
MEIBRX h, VLSS S h bRt H B
DIEEUED 27— A I TH B,

BHICHBOFELRWREL T30, BMEHHES

CED—BRUESRBVWESIERABN, 5 LERELRW,

BERRWEEEBITDhARZWZ LT ZLART L
ARERFRMICRDFES, Wik ol B EH
BHEME2ZP5THD, HER T - - THIE - -
ThHD) L wWHHBERERT. —FA. BER T - -
THD) WS ER (MENEE. 53 WIRENE
W) BRY.

FUSHEW TV — W ICiE@A 4 v 7y P& h, BN
Fohs ) BETHILBRTHIE. CoEAnh i
HD—-RkiEEFEOBOTHIILNbM S,

o T, MEFEHBRATHENA Vv Ty bERL &z,
EREVHEL UTHREITRZS 7V TY XLADHEE
e ZhERERBHKMNHZ, Chik. PU Ty
FBEEOBAICBRA VY TY P71 — Ny 7 &N,
W LRI I BET 21T > e R o,

BV — VO d. &=, HHRED
BMESLTYFSNOBDNBLTILNREENDE
o, BEHERRAEICHEN RS ZLNTFHREI NS,
RiZ, TOFBXCESSBREHRE7 NV TY X L%k
~Y,

3 -2 BEBHICEZBERBETNITY XL

STEP 1 EXohizfin. Y 75 V0WS2HORK

EERLTBTRY 9 I ARMRT S, (not OFE
ERLTI -1, £S5 TRIFAE 1 23 080E MG

¥3, ) TrY 97 AQERBICRY FSVOREME

Hx AN,



STEP 2 Y MY Y7 AQHOMITOI B, 1 ¥

-1 2ROEMEE—DOHD. THhUNDEMNTRT
0 ThBLE, 1 £ -1 2FOHOERIBET
B2, IRV YIRCIOLS R BENHIWE. €
DOHDOWNTHRDOFT R 2> BFE2MET 3. 2hid
BN HET 3.

F/e. EQOEHOMIIT, BULHFFEHO>BFEOTR
LBoWRENE» AT, ZThiZEOBIBIICHET 3,
ZOREE, BL2OBEIZOWTHOTIIZ 0 MADK
FENRLRDETRITT S, BIEICL > TH= B
BB SN BAIEEhICE 2D, STEP 2 %#f
DiEY, HEEOBHOMEMOTIHRERTH S,

STEP 3 T RTOHMIZDOWT STEP 2 ##ViEL.
Fr BN R RoORERET T 5, OB
TZ MY Y7 AETHREL LTRB TWBENARER
DR ERT,

e LTRO &S 2 HEREES X3,

not por q
porrorgq
sort
rorx -

not r or not s

not q
LEROV—-VORBVTT t DEBEREY &,
STEP 1,2 ROV FY v Z AT not q #2 3 HEiMH
50T, 9 not @ BWHEH L L. 9 OHOMHIT
1 oBENRBhEZhE2HET S,

p q r s t x

-1 1.0 0 0 O

1 1 1 0 0 O

0.0 0 1 1 0

0 0 1 0 0 1

0 0 -1.-1 0 O

0 -1 0 0 0 0O <« BAff

ZhiZED, PRV Y7 ABKRD &S ICRR S,

-1 0 0 0 0 O <« B
1 0 1 0 0 o0
6 0 0 1 1 ©
0 0 1 0 0 1
0 0 -1 -1 0 0
0 -1 0 ¢ 0 0

FLLBoNEBER not p THEMH, ThMK
OHHER LY, TOYHRY v 7AMELIS,

-1 0 0 -0 0 O ,

0 0 1 0 0 O <« Bifff

0 0 0 1 1 0

00 1 0 o0 1 A & 0 B
0 0 -1 -1 0 0

0 -1 0 0 0 O

Frc@oh=REiE r TH3.

0
0
0
0

o o o o
o o o = o
c o o o ©

-1

EOFY 9 7AT, HES B not s T
HB, chhb

-1 0 6 0 0 0
0 0 1 0 0 O
0 0 0 0 1 0O
0 0 0 -1 0 O
0 -1 0 0 0 O

STEP 3 C DR CH=RBENR RO T, F
BRRTT 5, BRBIC Lt OIHBERIMN, ZhixRD 3



MBr—%T>5d, ZOREIX not p, not q, r, not s,
t RBEEEHF-TWS, X KOWTHAETH 5,

UYTFSVOBEE 1 LT5LE BUOBBICHEY
THERERTICETAIHEI. B2 -l 0F—¥—
THb. 2OBOUHERERTICE T SHHEIIX n-2
A=Y —TH5, #->T. LTORHEITS DI
B EREMIE (n-1)+(n-2)+....41 = n(n-1)/2 . >
D n O2ROAF—Y 2BV, T, 2D &
Sk7NTY Xhix NP-Complete Tikizw,

3 -3 Biffi¥H@ Consistency

FNTY KLM consistent THBE WS Z L.
V—NVICFEMNEERhTWRWE &, BICRENIZE
LWBHSE S ND L WS BTH S, WM consi
stent RAFE B BWIIBISGEHEhTWS, [24]

BRI, MHORERBATH2M5. BEO
consistency R XHTW3B,

34 HE¥HO Completeness

P Ty Xbhd complete THHLWS T LiE, B
EHLTWRLE, ST 20OBMBBOLNBLWIHT
b3, COFEKTHE., RSB, BENEFEELRZY
BEICRHEENTDODARWN S complete TH W,
BURTE LS CHENFELZS L BENELHL
2¥HIIENEB, HIXE. XOXS>2BELEXS,

aorc

not a or ¢

not c or p

ZhYYIABRTR

a c p
1 1 0
-1 y
0 -1 1

ZOMER ¢, p RB3MERFLOTWBH, BHEEH
TRZDES>2MBERDZILIETERY, LhHL—
H. ZOE>2BHOLTERDEISIETHhIE. 7
) XAk NP-Complete k7223 Z k MEEIZEEIIZ N T

CDEIBBBEINATWS, Zhik,

-

.

w3, [10]

#oT. ZOEKTIEEIFIE complete TRRW
ENIRMOBLICHEEETTWB7VTY XLT
HB. R BB, BESHMACZY 7
SNOEMNED L. BEENEO I ARENS 20
> :

aorc
not a or ¢

TaThai
LEPDPDET ¢ THB) LWIBIKTHS, 2D X
SREHANBHOBETHODNB I LERITS &
S7/asssefol, B RS THESH TOE
HEBHIZRD, XFCERLOREIRRZN,

4 FREHEHTNVITYXLOFRELIEH

BRI, V= VICBEhTWE Y, bhbEE
KRERENTWRWERE TER) cBEHT LN
T&%, ROPEICIDChERTH LS,

(1) —RICBRREM, FIAND 2, ehidRY
¥V, BB, 9—F35vF+—-Th3, »FVYYRET
HBMN, Zhe3flioRBLEARoTWS, XRBT
B, WFVTTHD., XEREN?

LWHREE FRURUBIEAWCHE A B EREH
REEEMNTH LD, V- VERICRT.

bird and not penguin and not ostrich and not
roadrunner then flyable '
canary then bird and not penguin and not ostrich

and not roadrunner

. penguin or ostrich or roadrunner then not

flyable and bird

+ X then tweety

» tweety then canary

W= BRBENR W=D, PVT) ALREE
FUONTYRLRW, UL, 22T X1 24V7
Y FITHERD &S RTHERNE SN S,

X < input
tweety
canary



bird

not penguin
not ostrich
not roadrunner
flyable

ZhiE, V= ieEEhTWaERED LIC. RE
Bz X MHRIRERGFRZLTFI TV PLTWS,
RIZTRTRY) bORAMEMDEDIC. BREEY
Y7 LT, not birdk 4 vy +¥35L

-

not bird < input
not canary
not penguin
not ostrich

not roadrunner

not tweety
not X
Zhb gk, RENCBTRWREEHBETETY

FTYRERoTWD, BB, ThHEDV—IAE
KTAXRVF L RAMENS DI, BEEREZ Y
YPLT, TRYFV 1 EWSAVTy bEITFSL

penguin < input
not canary

not flyable

bird

not tweety

not X

RAMEHBONE, ThELREMICEZLEZBRTDH
5, RY¥FVREEPU—FSVF—LERR2BM,
SITREQLIBRTY LT Y KREBLATHRY,
AR B, EXONEN—VICRRYF UANRKRP
H—FSVF—TRZVEVWS REREETATVWEW
NETHD, BETNITYXATR, V—IITRER
TWBABEIMMROLTTH>T. ThUNOH
Eﬁﬁﬁoﬂﬁnkoﬁinh.

‘ L_OJJ:')&#ﬁﬁ7)l/:f')x‘AﬂJﬁﬁii — SRR
RIGHTE 5, AMMNF—¥— &vx&ﬂmtamu\
b, BETHHERMEIEHEZDESHEMD
EVnENSIBEBREN,
ZhicisEtRzEATERE, oMo ki

not bird, penguin &S5k F—-7—FDALA VT v b
KL THARTF -y —R—=AKT7 7L A L. R
CHRAZATHRRETW, ENEICEREES BT
EMHRBESS, b, 1—F—NF—F—XR—-2
REERLd, BicFx -7 —FOA V7Y METT.
KOBERIBONDZ LT Y. KEREHENE
T 3aMENd 3.

(2) HiEf#HR7 VT XLA0FHRIGHANTFIC. &
BEERERPHABN VAT LMD S, —iRiIC. #H
BANZAN - YAFAPABICRTR. 28
BETRIELr0L > RESMEI 20, 55Wikd3
FROBEWC LD & 5> RERVRBET Z2PBAP T
WTH, BIZHIREMNRE L LB ICHTIEED R
B, H30WikdSERBRDIEBAICEDL IR
HWEDEND ZLIRBR TRV, Thid. B—0HR
SR ERBITREEASEREL Y. ZOREMNEIC
—2LRBELRVWILTHD,

FLLT, RO &> 2HEFERIERMNEEXELS,
KORDE>BHY FT—Z BT, BEL A2
DOEEMEE LAV 1 OBFICHEEZ R, 5
VAR L BEBRITIC RS> TND,

ZZT. BIRIE ol MEET hITE RIS R T
W3 bl, b2, b4 BAEHREICRS, ZhitkD
al, a2, a3, a4, a5 OEWMAIMNLAT T 5. TH. a2,
ad, ab, a6, a8 QEMITNFAT L TWBHEIE. ¥
DOERNEE,. HENEEMRBICHZ0?

al O—+—Ohbn cl
a2 b2

a3 b3— c2
a4 b4

ab b5 c3
a6 b6

a7 | b7 cd
a8 b8

a9 b9 cb

al0 bl
all O/ —0 bu%

WA A LRIV

HE LRIV 2

BT ai BEATUTWBBRICIREIC ai, RATLT
WRWIBEIZI not ai RDI. i, bi, ck KR
PEBIRMBIC 3 BIBAICIKBIC b, ck ERDbL. £



IRHBICH BIBAICH not bj, not ck DT L L
$TBHLRD if ...then rule NI T 3,

not al and a2 and not a3 and a4 and a6 and a6
not a7 and a8 and not a9 and not al0 and not all
cl or c2 or c3 or c4 or c5 or c6

al then bl

a2 then b2 or b3

a3 then b4

a4 then b2 or b5

ab then b3 or b4 or b6

a6 then b5 or b6

a7 then b6 or b9

a8 then b7 or bl0

a9 then b8

a10 then bl0 «

all then b8 or bll

bl then al

b2 then a2 and a4

b3 then
b4 then
b5 then a4 and a6

b6 then ab and a6 and a7
b7 then a8

b8 then a9 and all

b9 then a7

b10 then a8 and all

b1l then all

bl then
b2 then
b3 then
b4 then
b5 then
b6 then
b7 then
b8 then c3

b9 then cb

bl0 then c6

bll then c6 ,
cl then bl and b2 and b4
c2 then b3 and b7

c3 then b6 and b8

c4 then b5

c5 then b7 and b8

c6 then b7 and bl0 and bil

a2 and ab
a3 and ab

cl

cl

c2

cl

c2 or c4

c3

c2 or cb or c6

EEN—IT
al then bl &
bl then al

BEZ2ZEMTH D, HIEL. al BRELZOI bl
BREBENPSE, LWHRKTHD. HBEHE bl A8
FEWMTHIE al SREBLRB. LWIIL %X
KLTW3, BHO 2OV —VIZBEB&EhTHY
5DT. Z2OTRTSLEELEDLRD LS 2HEMN

" @eh3,

not al /a2 /not a3 /a4 /a5 /a6 /not a7l /a8
/not a9 /not al0 /not all /not bl /not b4
/not b6 /not b9 /not b8 /not bl0 /not b8 -
/not bll /not cl /not cl /b3 /b5 /not c3
/not ¢ /bT /not c6 /not c6 /not b2 /c2 /c2

EEET not OFSORWONTEHIRNRIC H 285
TH. FPOEBMRAOND M. Ed THEMI M
NEBEIATWS, 2B, BRIV 20BHETHMEL
TW30H c2 T5 5,

ZOFEDON—VEIX4 2{EB D, 80286 CPU {1/
® J-3100 GX T quick basic fERD T 5 a%k &
iR HEFERER 1.256 BTHo k.

(3) Bflin4 v 7y F&hhid, 2hicdis L =E
BRSTZIRTY PERBLWIRMHEEITILIC
&0, HEBH7ILTY XL BT F A)I—}
YAFLE LTHATE %, then OFMIC not, and
or MERMRITHERTE 20, MRKBEHRX Ty
yvav: - h—picHBLTXECRET 3,

-l LT, EENBECRETINBREOR % 3
B¥37arS50%R%T5, Rl LT—Aiiks
THRAOBRLISFTUEDOBTFIRE R, KR 48
THDH, 8FPULEISFRWBTRHBRLBIC35R. 8
FERME2RTH B, LML, HIRLTWB R, O
BOBEWEBEICRERELTRWIZW, fioRERA

LTWaRE. EnMRME. tREDTH hEZD

EEBRELTRR2LRYW, ERUATHNIEMBER 2
W, V—=IViERDESic=r3, S

Do you have heart problem? [y0/n0]



n0 then Are you taking another pills? [y1/ni1]
y1 then Is it pills for cold? [y2/n2)

n2 then Is it pills for infection? [y3/n3]

y0 or y2 or y3 or y6 then I will prepare another
pills.

nl or n3 then Are you a male? [y4/n4]

y4 then Are you older than 157 [y5/n5]

y5 then Take 5 pills a day.

n4 then Are you pregnant? [y6/n6]

né then Are you older than 16? [y7/n7]

y7 then Take 4 pills a day.

n5 or n7 then Are you older than 8?7 [y8/n8]
y8 then Take 3 pills a day.

n8 then Take 2 pills a day.

MER3a3vea—y—7 NIy Xbb, FICEE
haWBBIVENT O I L2 LRERR2Y,
TZTR. AV —¥ —REFCLERATINRES
H—tEREATWRWOTHERE TEW RS54
LizoTnW?, run T3k, BAO—ITREOELE
FYULRTY FERBB. BRBARTRTRENTS
20T, AohDA v Ty rMNiFbhaETiE7 Y b
Ty rEARW, &7

Do you have heart problem? [y0/n0]
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Are you taking another pills? [yl/nl]
EWHERRDBELS, MTHEHXBEBCBATIL
nl /Are you a male? [y4/nd]

nd /Are you pregnant? [y6/n6]

n6 /Are you older than 157 [y7/nT7]

n7 /Are you older than 87 [y8/n8]

y8 /Take 3 pills a day.
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