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Abstract The incomplete information in formal contexts leads to the incompatibility of knowledge, that is, implications cannot
hold simultaneously in any completion of an incomplete formal context. Logical description is a methodology for representing
knowledge from a semantic aspect and establishing inference rules with semantic coordination from a syntactic aspect. This paper
firstly studies the compatibility semantic representation within incomplete data from a logical perspective,characterizes the sound-
ness and compatibility of knowledge via incomplete instances,and constructs the most compact compatible set(namely compatible
canonical basis). Secondly, this paper establishes inference rules with semantic soundness, compatibility, and completeness to
avoid incompatible knowledge and invalid knowledge in knowledge reasoning. Finally, this paper applies the logical research re-
sults to incomplete formal contexts by introducing two types of implication forms, namely ¥ ¥ -type implication and 4 4 -type
implication, which are both compatible and more stringent than acceptable implication. The compatible canonical bases of the two
types of implications are constructed and their completeness and non-redundancy are verified.
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A=A €0, , AMNAC A% {7 454 B\AZ A\ A W] 41,
B\AC A% a7 F i E B 1 AT &0, F,A—>B,

DANEL WEATHE, BiEE X 1378 A>A" €0, ,
IEHF A% =Sy HA" DA% HEAY DSy . M FAEEMA —~
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HRL, b LAY F A—A" B 1 A HIANACS AL,
MR P AL B 8 LWL 5E 1) AT HIAY NA= QL BT LAM\NA =
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EH WSV, MTEERN wEW. FIEA A € L,k R
ACA Hw€AP\A,, IWALCL, CSL,— 1. HA >
Al ELBEHACA,TTAALCV, B —J5l. BiEAR S AL,
HEEE w€ AP\A, ATl w€ Al HEf w €V, % BRIk (T &
HwEW H weV, ikl W2V,

ML, b L. X THEEMA B €L, ,—77 T, #2 #E F
MR E XL LE X 12) T AIBA\A, S A HAR NA =2, 51F
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AP €L, T LLAR\NA, S Al , B B \A, S AP\ A, 7T A1 B, \
ACAR , JERE RIEEHE 1 ATAIL, F A >B . % ERrR, %t
FTEEMWA B €L #AL, FA—~B, . JillL, L.
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MEH 1AL VA ~AY  5EHSG®RL. F A, AT
& . FkRIEA, B, € LifE iR kA, ~B, €L,

L5 TR AT E L M EATIRA, #HA, —>B, € L AR 4O,
B LR 13 /AN O <Ly |, [

4.2 EXHARHEER L

Ry AR R A B T LR AT AT A o A Y A B T L E R
A B HE RN, AR SO SRS A LT 3 &AL
.

IDRCIFE( 315 W
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2) - Y HHEH AL .

A—>B,A 2A.B,EB
A =B,

3y g S
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AUA,—~B UB,
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EIE 3CHAHEM
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B} A, —B,
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A—>B,} F,AUA, —-BUB,.

IEM D B,

DMIEE X 8, HFRIEMI X T TF,A—>B.TF A —~B i{
M. BTV =1, HTA DA, BRT =1, TE,A>B, R
g L8 AT HI TP %405 LA NA, DA HB,SB, BiEB,\A, &
B\A,#EM T "™ £0, &8 LRk, YT =146 T 0, B
TE,A—B.,

S MAREIEE, Lk 3 FMENE
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DR X 8, AFIEH X F TE,{A>B,A —~B,},
Tk ,AUA—~BUB s, 4TV =1, 7" =1 HT" =1 i
SLs XN TE (A>B.A, =B, ) AT 0 H TP #£0;
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T”\MUA‘)#O H Tn,\mu./m io’ i&ﬁﬁTH\(AUA,)U(B,\(./\UA,)1 ?ﬁo’ E“
T(BUB')\(AUA‘)i()O %LE{'J‘&» %/l TAUA, — 17 T(BUB, NAUA) io
WS B TE AUA, —~BUB, 57, O

EEAGHAENE A MBEEE. BiR 3 FMEIEmn 2
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A/ DA HB, CB,

3 (- BFH BN A—>B FA, — B, A0 2 00, 0 25
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TR D B AR,
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DK A—>B WA, —>B ZHAE N AR 58 & 526 T W
ETEA>BMTE A —>B . TE {A>B,A —~B ., X
H{A—>B,A—B } FAUA —=BUB,. il TE,AUA,—~
BUB, , #E Mz #E#E(A~>B, A, ~>B,, AUA, ~BUB, } 2H %
w. O

FESEEMN) A MBEWE.LAM LEHEMHEE
F£.00 0L MMFEE, WX FIEEN A>BE L, A—>B # RN
O, 3z A R AE AL | -7 38 il 300 000 AN 1- -4 JF 9 33 00 00 4
s,

IEW .4 P=U{A,~>B, €0, |A,SA}. HWik. 7% P Lig
F -G, 7T I8l U (A |A,—~B, €L, A A}~
A%, — T GEULA [A—=B €LACAYCA; S — 7T,
HFO. B A>B R IEEM 1 Al B\ASA® . Hk, U (A |
A—>B ELACA~A" Lia [ -9 34 e AL, AT DL 5
A—>B\A. $RJ5 iz i B R BEL 0 AT A4S 3 A—> A, 4k 2E38
o~ P HERRILN AT LIS B A>BNA, &5 .75 A>~B\A #l A~
BNA FigH o -G IR, 43 A>~B\A UMBNA /I
A—>B, [J

BT XA TG T4 P A FH BB U rp {4 B A H 2000 2 6]
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5 AEERAERTINHEETEER
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m,DET o, & LIKME & EXE 7K. = (G, M,
L) s i (gomD €L (gom, ) €T Bi(gom,?) €1 W,
(g.m) €135 (gom,—)E 1, FINLEIL L :

DA—B ZIKM ¥ v-BZW Y B A>B 2 K. [0
20

2A>BREIKM A A B2 2 HAL Y A—>B 2 Ko 1Y
2,

WEBDRIEFT T CoOM L, HIEEK, PHA =
Al AB'= B, K A—>B JEIKAY v v -BI 2 R 35 2 X
15 A 1A S Bl Jol}, G IE A S Bl 24 HAUHA'S B!,
BI A C Bl f83E,

25 DBIEBIZE L, B R i . [

HRPETIH 2 Al 0 BT Ko F K g 2 TKAY 54 58 55 10
O E L v ¥ R A A R 20 5 B TE K A1 K |
ST I 2R BB O AT 3 B A A

B 8 R 3) LA 3 9 AS 5 £ T8 20 S IK A ], H 58 45 1k
I 2 5t Koo MK 4390 0136 3 FIER 4 TS,

#3 HEAE R K

Table 3 Completion formal context Ky

4 a2 a3 4y s
8 + + - - —
g - - — + -
g3 + + + — -
8, - + + + +
g5 + — — -
g + + + +

# 4 EHEAERE F K

Table 4 Completion formal context Ky

a

2
)
0o

+ o+ S

4y a5

w3

o+t
o+t
o+ o+
o

AL LLESIE , {ay b= {a; ) Fl{as b= {ay } SR TK Y AT B2 32 20 18 .
BE— 2 ATER B {as )= {as P TERK s T o T FE Ko A B
S, FEAREE S 2 P, {a) ) > {as D RTKAY A A -8 20 380 T AN
SN VB . {as ) {an ) FE K BT 5 10 7E Ko TS AT
ST B {as b {an e v B AN 2 A A B2

Bl 8 UE B T IR BT Y T 2 A0 AR vV A2
oA A -HVZR, B v v BT R A A - R 2 A R R
JBESE A P AL R, 5 — R BB, v ¥ - B2 R
MBI AR B R )Y B & R B AR
EEARRAT .
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53 AIK=(G M, {+, .2, DRIHAREHFERX
B, A>BAM LR, T 5458007

DA—>B & v ¥ -BIZLR Y H ALY BE Al ln

DA>B A A B ALY BS A

TERA e Ah k. R BS Al ARYEHE R 1 8] 1B 2
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B, O A—>B R v BRI, R E 15 A
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5.2 v v-EIHEBMEEMA A -BESER

B v ¥ BRI A A -5 2 R 2 A B FE Ko, A K 1
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TR 5 AR B AL AT R B R s 7 30O L 13)
EARBIEE S LA E AR TS AT R LA v V-8
R,

EX 16 AIK=(G.M.{+,—. 7). DNAREHFERY
FHASM, A WIKK v -8 E{T#, & A \NAD U
(Al NATA; IKM ¥ v -BE AT, A CAL, MFRE A
O ={A>Al"w\A|A, NIKK ¥ ¥ -BE T ) A IR B Y
v v - RLTE S,

Bl 9GS 3> LA 3 AN SE T I SIK K B, IKAY
VoV 5 Ay .

5 OLKH v v BRI S

Table 5 ¥ V¥ -type compatible canonical basis of IK

{lay)—=>{ay) {agy—>{ay ay.a, )
{ag)—>lay) {aysa,t—>{ag}

laysayt—>laysay)

5 0 v v -TURE SR TE 1 38 1 o B
g R BB U R A O BN T LA B DK b B A
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H g - A IF MR AT 15 5] {a) vas vas > {az as | dE— 25 (F
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TE K i PORSE (WL 3D, TR TRAY v v - B2 .

FE6 SIK=(G.M,{+,—. 7. DAREHLERY
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EBH < AR B9 A9 2 XL S8 S 13) B L5 4 1 A G 7T
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FE X 12 AT LA \AC AL
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B, €L}, Mg X 12 af AL =U{(B\AIA, ~B\AEP},
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A, O

EX 1T ME T AERTENE 5 L AR AR
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Table 6 4 A -type compatible canonical basis of IK
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