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Abstract

A formal context is the data base and starting point for research in formal concept analysis. In or-

der to describe the binary relations satisfying reflexivity and symmetry in a formal context, this paper firstly de-

fines the symmetric formal context, and studies the characteristics of the concept lattice, the object concept,

the attribute concept, the join irreducible concept and the meet irreducible concept of the symmetric formal

context. Then, we propose the symmetric concept and prove that the symmetric concept set is a concept reduct

of symmetric formal context. Finally, from the perspective of conflict analysis and social network , we show the

practical semantics and application of the symmetric formal context, the symmetric concept and the symmetric

concept set, respectively.
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1 FCA Efti1iR

B FRESRUL(G, M) BT 5
H G = {wy a0, ) XRE v, (0 < n)
HMEEM = {ay,ay,,a,t HIETEE, 0, <m)
PRRIEMET C G x My G5 M Z[E[H) —ICR R,
XMTEER Y € 6 Jae M4 (x,a) e [LFEAR
x BAJENE a SURYE o YR v BAT 08 xlas 45
(x,a) ¢ I,FRASR « AEAJENE o SURIE o A9
Mg x BA L iEH ol a,

MNTEERIMNRTHEX C G, mIETHEAC
M, 5l

XIAeoVx € X,a € A,s.t. xla;

Xl'Asdx € X,a € A,s. t.xla,

W(G,M, D TR AENRTEXCC
FEMEFEA C M FJE XA

X" =laeM| Yx € X,xla},

A" ={x e Gl Ya € A,xla},

XPAB SR AH DGR B D STk [ 1] o 41, %) T4F:
HXN Gy e G @M a e M,icixl " Jyx™, {al”
Ha”,

EX 2 B(GM, ) FERFER.XCG,
A CMANR—ADZJ0M (X, A) 2 X" =AHA"
= X, WFR(X,A) J2—MEXME, FARAE S,
H X ORI SME s A S HE I I

AT RP MEENN R v e G JEE o
e M,(x™ ,x") Fl(a" ,a™ ) WML, 73 B WK
R G SR

LG M, I) FmEXEF(CM, D) 21k
MEE, XUL?E%?E’J(XI 7A1> s (Xz ’Az) e L(G,M,
1), 7 XA o

(X,,4) < (X,,4,)eX, C X, (4, C4A)
W LCG,M T FEI— 588 hs RS  Horp
AN

(X,,4) V (X,,4,) = (X, UX,)™, A NA,),

(Xl 7A1) N (Xz’Az) = (Xl sz,(Al UAz)**)o

W LA, x e Lx#=\ {lelLll<x} N
FRx RIFARTTLI0 45 x # N [l e Ll x <L} UFR
v WA L < s FoRI<wfHI#x,
x < L [R) B R A% Th Y SEAN T 200 R S AN AT 2
W&, IFA T ZTe A AT A

ASCCHEEHS LG, M, 1) TP RS 4R
HOCL) B E2AAR ACL)  FFATT S

AN J(L) , SEART AR S 4 M(L) o
Bl K1 E-DEXEFRCM,I) H:
MREGC = {1,234} @HEEM = {a,b,c.d,
el JANRX G HA /Y, WHEX AT SRS R 58
SARFE 1 FRid, A 0 ARic.
#1 ERERG,M,I)
Tab.1 A formal context (G,M,I)

a b ¢ d e
1 1 1 0 1 1
2 1 1 1 0 0
3 0 0 0 1 0
4 1 1 1 0 0

AT F(G,M, 1) XIS L(G,M,T)
WE 1 R 4 FREESE S S

O(L) = {(1,abde),(24,abc),(13,d)},

A(L) = {(124,ab) ,(24,abc) ,(13,d),
(1,abde) |,

J(L) = {(1,abde),(24,abc),(13,d)},

M(L) = {(124,ab), (24 ,abc),(13,d)} .

(G.9)

(13,d) (124, ab)

(1, abde) (24,abc)

(D, M)

Bl 1 s L(G,M,T)
Fig.1 A concept lattice L(G,M,I)
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T LAY A Hao %2 435I FCA 15 i
GBI ALAS I ER AR LS , WE9E T AH AR 1Y) A 1]
R PR T X AN TR BRI Y B B — R IR Y
T 5 IR HO R FRIE 00 35, JROF 0 -

X3 W(6,M, 1) HEXFFRHP.C =
{2, ,%,, 2,1 sM = {a,,ay,,a,} frn =mH
TR «, % € G,a;,a, € M,1 <i,j<n,if
i o= i, x a0 # B xlaoxda,  WFR(G, M,
1) XL 5

8B R A 0] IR AR — X R
FELPE AN IR — e , A SCTE Ja e o P X R X
BRI RERNE MEREE A FE LS, IFiCx)
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ML X7 (6,60, b 6 = x5, T HARTER BRI AE SN RS R
2t i 2 NI AL i W NTETL et K G (T
B2 RK2E-PUHEAER(G,6,1) S EE2 w(6,6,1) MM EE,L(C,
1,6 = {1,2,3,4,5,61 . 8 2 HMNLEEE S G0 WHAEH, W (X,Y) e O(L)e(Y,X) e
L(G,G,I) Hr. A(CL),
O(L) = J(L) = {(16,1246), (2,1256), ER TR (X,Y) e O(L),

(346,346) ,(46,1346) ,(25,25),(6,12346) | ;
A(L) = M(L) = |(1246,16), (1256,2),
(346,346) , (1346 ,46) ,(25,25),(12346,6) | .

#2 XEAER(C,G6,I)
Tab.2 A symmetric formal context (G,G,I)
1 2 3 4 5 6
1 1 1 0 1 0 1
2 1 1 0 0 1 1
3 0 0 1 1 0 1
4 1 0 1 1 0 1
5 0 1 0 0 1 0
6 1 1 1 1 0 1
(G, D)
(1256,2) (12346,6)
(1246,16)  (1346,46)
(25,25)  (126,126)  (146,146)  (346,346)
(16,1246)  (46,1346)
(2,1256) (6.12346)
(©.G)
K2 FEAER(C,6,1D BMEks L(G,6,1)

Fig.2 The concept lattice L(G,G,I) of a symmetric
formal context (G,G,I)

T HEARBIRFRIE T 5 ML EA% B HRE o
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B X TAEEM(X,Y) e L(G,G,D) Y
=X" X=YV",YCGXCG,H(Y,X) e L(G,
G, .

FER 1 RIS FRIE AT SIS RS —
S ERAEAE S B B A F P B A
ARSCH X FRIE X 5 (6,6,1) B HE& %
L(G,G, 1) FRARFRME A I 2 SR RTFRAE A
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fAfEx, e GIETR(X,Y) = (&7 ), HEHL 1 K
(Y, X) = («]7 ,x7) e L(G,M, 1), M (Y,X) e
A(L) o 85 PR ATHIE

AE PR 2 KW FRIE A 5 oo A8 M
W ——XF L, I ELA R G 28 1 0 M & R
MR 5% 1) &/ D S AR A R A

EE3 (6,6, HXHIEXTF R, LG,
G,I) HHMLEH, W (X,Y) e J(L)e(Y,X) e
M(L)

R EECR(X,Y) e J(L),BI(X,Y)
# (HM) , Hr(HM) =V {(P,Q) e L(G,G,
D1(P,Q) < (X, HHN(H,M) < (X,Y),
PI(X,Y) <(H,.M) P X L HHM L Y X FAEE
r(P,Q) e [ (P,Q) e L(G,G,I) 1 (P,Q) <
(X,\)},PCX,YCQHHEALF(Y,X),(Q,
P) e L(G,G,I) ,#(Y,X) < (Q,P), M A {(Q,
P) e L(G,G,I)| (Y,X) <(Q,P)} = (M,H),
(M, H) £(Y,X), LAY, X) # (M,H) i
(Y,X) e M(L) 753 PEZERIATIE

FE R 3 RIS FRIE A St IR Al 290 E
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AT LM SN SE AN T ZAABE A8 1 11 S T PN o 48

EE4 (6,6, HIHEAF LG,
G, 1) FHMEEHE T ANES IR L

1) #(X,)Y) e O(L) ,MXCY;

2) #H(X,Y) e A(L), MY C X,

WERR 1) & (X,Y) € O(L) ,BifffEx, € G
R (X,Y) = (&7 7)) SRR Y, € 27 A
ol SN HE RN x, e «f, N wilx,, Bl x; e
x oM Co” JHIX C Y, RUTE5R 1) IR
B, Al 184518 2) o7,

FE R 4 RIS FRIEAE 5 rho A& R S E
A5 TN, JE PG 0 R 5 T A Sy
J(L) CO(L),M(L) CAL)", Gt TR

HIE1 (6,6, WMHIEAF LG,
G,I) R HAEHE P I GEIRIEAT -

1) #(X,Y) e J(L), M X CY;

2) #(X,Y) e M(L), WY C X,
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L2 &(G6,6,I) MXHIEAE R, L(G,
G,I) FHMEEM NI T

1) E(X,Y) e O(L) NA(L),M X = Y;
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L(G,G,)| X =Y},

B3 (2 2) XIFRMESAS L(G,G, 1) RyXT
WMl 442 SC = {(25,25), (126,126), (146,
146) , (346,346) | .
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B W SR AR 2 A A IR
AT 5 T IO0R R AL /IS SR X R
YESFRIE AT St iR RS, S S A A
YT AT BT R ARIE 2 5L by X ARt
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EX S B(6,M, D) KRR, LG,
M, 1) HEM SR, 7CL(G M, Al = U X
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x AU 7R 0K A AS xS
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A) BT # U X XA PR ik
A2, R RE L0 I B 2T
SRR HERAE IHE N 7.

XEFRIE A LR IR A1 5% R 22
AR T LSRR RS S 5 10 AT B
T T He P — SRR RE A2 7, B A
S SCoT XS LA B S IF IR, RIXTFRAE &

R AT R — ST
B, R 208 S — AR PR

&

EES (6,6, MHEAF LG,
G, I) HHAERSC = {(X,Y) e L(G,G,1) | X
=Y{,sc =g,

R X TEEM v e 6, HE R FRA
w v NG x L AN TAEEM 4 e G(i #)) 2
x, o, BE SO FRA ol x, B(Ix, (x ) e
L(G,G,I) ;547 TE %, € G(i # j) W . 0v;, T
SO FRAN ol x Doy ol B o, x Ty, DU
I8 w (AL B, th G RAPRIER—&
(X ,X) e L(G,G,I) Bl SC # &,

HWR, e 6 FER] T X FRE A AR
2yfai

FE6 W(6,6,1) P liEs,L(G,
G, 1) JHA SR SC = {(X,Y) e L(G,G, 1) | X
= Vi, SCRE— ST .
IEBR H G, uEW SC MR A4, R

XxY=1, U XxYCIBRWE, T

(X,Y) eSC (X,Y) eSC

JEIC U Xx Yox‘_‘[-{l:'ff%(xi,xj) e IR} x,‘,]xja
(X,Y) eSC

i (1,2, nt, HEFXFRHM o le, 20, H
xl U xx  H x xR xR AR
)0, € Gk # ik %), {1 a0 b, BT 50X
FRAN o o bW gy by Hag 250 ) e L(G,
G,I) ,%ﬁﬁxk e G(k#i,k+#)) fﬁﬁ%’:%xﬁ”x,,
b B0 b T by W ey 2§ T e 0, |
HEdx,,xx, ) dERE L LR, i G R BREM
—ESFTE(X,Y) e SCfifH (x,,x) € X x ¥V, )
(%;,0,) € U scXX Y,fﬁj[]g( U XxY,

(X,Y) e X,Y) esC
HYKUER] SC R MES 2] R IZAFTE (X, X)
e SC fii U Y xY =1, M X x X
(Y,Y) eSC\{ (X, X)}

Q(Y.wes%{\,(x.)m Vox Yo WiE AT (YY) e
SC\H(X, X)) | X x X CV x Yo BN, Ak
(Y,Y),(Z,Z) e SC\{(X,X)|, (Y,Y) # (Z,
IV XxXCYXYUZxZ,HiftEixe XNY,
xeXNZyeXnZyeXNY,Bl(x,y) e X
XXH(x,y) ¢ YxYUZXxZ,5XxXCVxXY
U Z X Z XI5 oL X x X C Y x Y I X
CVY,XHTF(X,X) F(Y,Y) &2 H (X, X)
#= (Y,Y) B S a1y ¢ & e SO A8 0 o
BRI, X TAEER (X, X) e SC, U Y x

(Y1) S\ (X, |
Yo IR0 SC 22y .
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B4 (2ef12) MPEAFER(G,6,1) £ 10
ST, P xR G 4R SC = 1(25,25),
(126,126),(146,146) , (346,346) | mtE— 4%k

PR X BRI 2 St b S 2 1T, xRS
£ SC BA MR B PR BT AETHE HAE BUZ A, Jo
L X RS RS Bl A 5

EX6 BLL(G,G,I) MRFREHs, (X,Y)
e L(G,G,D) A XCYHY ¢ X, JUFR(X,Y)
Bt — K AXIS(L) = {(X,Y) e L(G,G,
DIXZYHYX{ WRFREEESH L(G,6,1) /1
XERRA o

H T FR A (9 SN S5 T IR, OO AR

—E R .
MRl (6,60 MMFRIEATE,L(G,

G, 1) HMEEH U SC C AXIS(L) .

PR 1 25t T — P EDURBON R 208 519
— G Z R 75 o RIVE S 0 FRAE A s
U, B2 X PR s A X Pk 5 i I, X il o
B FAT BRI &, R FRAE S AY Ax A B Sy — A
2 TR o T SR R, B AN — R S X A
&L s s

BIs L3 MXFIEAFF(C,6,1) HH,6 =
11,2,3,4] JJ& 3 JARR XS FRHIESAHS o AR, (12,34)
e (H.(12,34) AEXIFRBEE

*30IS MxFRIE AR (G, 6,0

Tab.3  The symmetric formal context (G,G,I) of example 5

1 2 3 4
1 1 0 1 1
2 0 1 1 1
3 1 1 1 0
4 1 1 0 1
(G.9)
(134,1) (234,2) (1233)  (124,4)

(34,12) (13,13) (14,14) (23,23) (24,24) (12,34)

(3,123) (4,124) (1L134)  (2,234)

(2,6)

K3 S BXFREEH L(G,G,T)
Fig.3 The symmetric concept lattice

L(G,G,I) of example 5

XRR MG R IR ML &, W 2 LA

MRR2 (6,61 AXHIEATR, LG,
G, 1) WHMEH, (Z2,2) e SCH(X,Y) e L(G,
G, Wi /2 (X,Y) < (Z,2), WA HE (Y, X) €
L(G,G,D) #13(Z,2) < (Y, X);4(Z,Z) < (X,
V), mcy,x) < (z,2).

R ¥ (Z,Z) e SC, M FEEM(X,Y)
< (Z£,2),(X,Y) e L(G,6,[), XCZCY, X
HEH L HI(Y,X) e L(G,6,D) , HliBES I )y
KEWM(Z,Z) < (V,X); [FH, X FLERN(Z,
Z) = (X, V), 8. X) < (Z£,2),

Mg RO CRXT AR S A SC 2
[ AR o

MR3  W(6,6,1) AXHIEATR,L(G,
G, 1) NHAEEH I 27 C SC,

PR3 AR LT M i R W X AR 200
AT AEAZ DA S, W — 8 JE R PR o RIDXT AR IE
AHFFPEFATEZ O, W —E /& T SC.7E
BERE SR, SC R —RE R IBE A1

4  XFRFENE R BT SEH R

AR A 9o AT Sk 2 I 445 1) £ E 4 s X
FRIE 5 S SO B A 9 S PR L
4.1 XNREALTEEFRRIFTHILEA

MM AT TE T IRA 2%y BOR I E VAT
BT AW SR, B BT (FRACEEA)
TE SO b A7 AR Ao T g o i 22 et
SR IEA T4 M DTS Bl R S0 3 1 4 0 50 ek 1 2
1bo

Pawlak Z54HURE 48 BHAE B RAR 1 T oh 23
Mrig BARRE TS ST by, 22023 WA R £ 3
S5 A AN IR X 2 S WA R EA T T ek s
JEIO Hirp Yao 54 =K BEA I T =1
WM AR 20 = S g A3 MR T A P 22 {8 e
REFRBN T UE RIS

EXTH FR=J04 S = (A, Lr) HZ{En
RFHHAA = {x,n x, b AHACEE KR A
Fﬁ\ﬁ’%ﬁx (1 <]<n)j‘7 AMCINGT = iy iy,

PONBUESE I PR IR i, (1 <k < m)

jj /\D(P&,r.A xI— [ -1, +1] RBeht,r(s;,
i) FRCHLA v, T i, A4S AU .

Bl6 F£4RHE{EMNPRES = (A1) H:
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A = {x %y ,05,0,,05,% | 31 = {1, ,0y,05,0,,05] 3
rCxy i) PR ) SETF UL i, 125 AR, B
r(%,,is) =+ 0.9 FRACH A v, IS i, 1o
BEHNO.9, r(x,,iy) = =0.5 FRRIA x, T
i, RRERE R 0.5,

F4 ZEHWMERAL

Tab.4 A many-valued conflict situation (A,7,r)

1 i, i3 iy is

x, +1 +0.1 +0.9 -1 +0.7
%, -0.5 -0.4 0 -0.5 +1
X5 +1 +0.9 +0.1 0 -1
X, 0 +0.9 +0.6 -0.4 +0.5
Xs -0.3 -1 -0.2  +1 -0.9
Xg 0 +0.1 0 +0.8 -1

TE A3 HT A, SRR 22 [] wp 2 2 B 174 %)
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