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A constructive method of lattice using
the K, diagram of binary matroid

MAO Hua, SHI Ming

(School of Mathematics and Information Science, Hebei University, Baoding 071002, China)

Abstract ; Because of the complexity of traffic networks, it is difficult to directly analyze and deal with them. If some
travelers wish to determine their travel strategy based on their preferences and habits, they should have a clear
understanding of their travel plan. To address this problem, a traffic network, K, model, was established in this
study. It was used to elucidate how to transfer complex networks comprising loops or multiple edges to the K,
diagram. With the assistance of formal concept analysis, the corresponding Hasse diagram of the K, model was
provided. The Hasse diagram facilitates travelers to extract some attributes under certain preconditions, after which
the travelers can easily continue their work. Hence, the study of the K, diagram revealed that a triangle circle would
form under some effects of specific multiple attributes. Thus, combining with the standard definition of the matrix
for binary matroids, a special formal context was obtained. According to the particularity of the formal context, an
algorithm was proposed based on the binary matroids for the K, diagram. Utilizing an example, the feasibility of the
proposed method was proven. Because the model is universal, the discussions of this research can be extended to
other fields with similar formal context.

Keywords: binary matroid; standard matrix representative; K, diagram; bipartite graph; graph theory; concept
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BT R , KIh e or i = —
A A Kk I B BRI D) RE Y L I
T, DU 2l J] B FCA 3 T 9 % g 3 bl 22 5 el A

R EHE.2017-04-19. MG HAR HEB:2017-05-08.
HEEWMAB . HEARBEIL ST H (61572011).
BIEEE . L. E-mail : ming1254610676@ 163.com.

APC WO 28 57 1 A e 3% K 2, SEBAIED]
ZBFIE DL =A i IX O Fr e, 9 I st S
KIL=MM 3518 Bk = MAavr S5, 500, WK
DT AT, R 22 B Ve v A Sk i A D — A T
A YR TR) A RO I R SR O, U — A2 B e
—AE AR R AR AR T 2 e, =



<334 - OB R

E

o512 %

AN
F’N’

AT AR AR B (R = A8 ) S e A 1Y, DR I AR S
xR DL = AR AT

WEA 22T & Jee , V22 00T T i 6 7™ B 1Y) 52
P, A HHATEX A O %0 58 2% Bk A | 2
FH IS TR] A5 RE A2 LA TR I L | B0 7 2045 31, I 58 1
FES5 YRR 2 RO & . 56 T7E 52 2% 1 32 3 1)
RIARIET W90 & By AT B AR AR RN B 1 i
ZWCHR[2-9], BT 28 P A T AR e 5 ) 3L,
SCHR[2-9 1 LA K B i3RO35 95 Sont
T2 38 I A S AR R A A O T AR ATE T

WA T T X G RN M =z A B — A A 2
URGEHE S H A 43 A FR U] i 3 — R A 2 T A
Whitney" """ 7F 1935 4515 I #2 H LR C 2812
H S 15 B Gt R e 4 AR AT A
ME S EIRZS S BIe Y SR B S A
AP, ATV 2 RSB0

B TS ARG o, AT AT 32 24 SR P A A Y
BRI, B X X SERR ], 2 W58 R B K, 7 S R
ISR —FRR R IR BT, R, AT RO 52 2R
S MK AT oA oAl RN K, TR HET, BE
il 3 N O ARy AR AR T T 7 P DG R R AR
i K, BT A R ROE 208 5, AR 1R B2
BU5HE . I, 45 T ool K, A —Fha kg
Ji i, FEAI B S 95 0 5 12 1) TE A 1 5 A A

1 T4 R

AT FBEA G K, B AR RIS — L
SIS, AR A SR 5T 4 W
S TES WSCHER] 14 ] A3 O oI FEF A ) 421
FERT R PEiE S 0L SCR[ 11 ],

EX 1P JEECLE) K 6= (V,E), Hr
TR V=1v, vy, 0, | I E={e e, e, 10
F m ORI v, 530 e, SRBRANUREL, AT REIL(E A
0,1,2, FRETIFHFE M(G) = (my) ., W G 1 REk
FERE

EX 2! V(6)=XuY,XNY=T X f{E—
TUAKHER, Y AR ZIASFHAR, W 6 S R A X
MRS S Y h— U TS ARSE, N 6 ot 4 —
W Lie K, Hd m=|X],n=Y|,

X3 WMEXTE={b,b,,-,b e,
ey, e, | R— U, Hrf B=1b,,b,,-,b,| M
AI—3k, B C JE BU {e | BT & HYIEARE, E X rx

1, %bieC-

g BHHERED = (d,) ik d, = " A=

) >N

(1, D]J& M 1t 2 30 b i) — DI iesE e o
(b)) T, 5 i 5,10 @(e;)J2 D THYEE 51, 1<
isr,1sj=¢q,

SIE 1M FE—AEA 0 ANTUS T R 58 42 ]
n(n-1)

T

EX A AR K=(6,M, 1) E SLCH—A
=JUBUEH K G R TT R AR A G, Mo T
EWRRMEME, ICGxM, ] glm Fon(g,m) el

SR DR Bb UL &)

XTJ‘% g Eﬁ}%l@ mg,
EXS' AT E(C,M, D AT U

JCEX(A,B) , i ACG,BC M, A B AMEE RS
HE B BRI TR, I ELE R LR A

)B'={aecG|YbeB,alb} A'={beM|Yae
A,alb} ;

2)ACA" ,BCB’;

3) (jLeJJA")’:jQJAf 5 ngBj) ,:jDJBj E

EX 6 #(A,,B,) (A,),B,) R L(G,M,I)
I ME S E L IJC KRR (A,,B)) <(4,,B,) &
A, CA,=B, CB,, R (A,,B,) & (A,,B,) B THL&,
(A,,B,)J&(A,,B,) WAAHEE, BEAAFTEME & (A,
B)M#15(A,,B,) < (A,,B,) <(A,,B,) W 7., W FK
(A,,B)&(A,,B,) WHEFHES, (A,,B,) & (4,,
B,) WA

ASHETE B X R ACHE & - FHE SO R (BREZ
-t kR & L(G M, I) E—MwF R, F
S L(G,M, T KTz T R FRE B R,
IR EF (G M, 1) REER IC N L(G,M,T)

518 21 W (6, M, 1) E—AIERE R,
L(G,M, 1) T i P« <7 8 1 1 0 o8 %%
B, Hp BT R R TG .

Vi (A;,B)) = ((jgj A) ", n B))

N (A, B)) = (jD]Aj’(jLEJ] B)")
S TR S A e R A T, 45 R L
X,

EX T LK, E AR N — T
S, BN HA n—1 AT 08 A 34 322 04 12 I A 55 BT 3

EN 8 FETL 7 K, il 2 A — T
AL VT A A 32 118 5 L R %) TO0 g A T 85

EX 9 /N A = MAIE RN i
JE—A™ SR/ N L B AN I = AP L O A
/N



53 4

B o K, R —Fh s ik - 335 -

2 HEAW#ET

e BT B A F N R, AT — A
FF TR R RGP —Fh T AR R AT Ak
JIT TRV, 5 38 9 4 T P P13 ok mT i 5g 3
PO 245 FEL A B 8 224 1 A =2 i) AR i A i 25

A2 I 24 v ) 5 3 I 4% %k 7 PR 3 L — 2R
M EZEH , B 5 0 A G AR 2 BLRRAE . X F
— S 2% Hp L B B s 1 5 VA AR B

1) X PRS2 B B A Z B 0, 8
Hh R R NAL

2) MR  Z R RUE —FER AT Rk
2%, [ Tk, U SRR 1) — AR TE

3) %t PR 3 R O, PR S B ) 2 1R
PEXS T —A T 1yis ki, A B s i A 4] 52 bR
MR, filhn, R — |, A X F A s
A B AT H &,

FLA 3D s A TR R R LG Ak Sk 1R A
Xof H AT IR DR 0k 52 % ) 4% R T LA B A o T PRI
FALHE AR (4 AT, TR o A TS
fai s K, ESER 2%, T DL R e T K, [
4 H AT TR, Al 067 SR P 1) A7 ] R0 25360 7T T
fift, XFFAE K, 1 n A0S0 & & e A2
K, (5, BT AT DL il 0o K, K, H
TR I AU E SR 0, R A SCHI ik, 58 4
LR AT, T LA E e, R e B
A K, FECRE A 338 o 45 1 H AT TR R ke AR S U
7K, A,

A n AR, AT 8 A 30k T 2 o g T I
B, — AT E SN A O R AT 25 HoAth n—1
AT I R B0 I AT 2 A IR T S
B [ R AT, BUAE Y ) R . e 4R 2L 3
AT N = AL LT — AT R,

T — S SR R G R
TR E—A 0-1 A FF, {5 B BUP R —14>
T ST —A 0—1 HiFE, AR 0 5
PRI , 5T ME A 15 B 4R U 2, i T $R A
T M EaE G AT R
2.1 [EBAREH

e TR SR T (6] ) 2 AR, Ak 5 3 X 45, S B T
() 28 30 — R Ak, 4 2 W R Oy 8 58 38 A7, ) A
WA FEARZ AT S8 P e B 8 1 6, I AT
AT SR DAY ) 8, A2 3 A i ) 245 S 2 A R

ARMELE NATTH A LR Bl , 7 00 5 s iy 9] 245 3
PR AL, 15 8] — DR 2%, 5 AT
e T E T A A8 30T R A A R ik
TTROEE RS AN, BIES 1 3558 L9 vh ik dne/ N ]
WAk /)~ B g AR LI, PR 5 2 T8 R 4% K, [ A6
T FR iRy die /N 22 5 Bl T s 1 AT 1) B A I R AR A

BT,
22 BEPEH

WA n DR, BEDIRATE AR — AT, PN
T Z [0 8% T SR I, ] — 2R 2R i 2, 2 S 9k Tl Y
KA, ER TS v, 0,00, T, ESR V=

[v,,0,, 0,1 o PEEEIT v, 0, ZIAA AR A5, i
SRR e RIS M ZEIEIE R G=(V,E),
5 G H—THRTCIE L, 178 NG E il —A T
ST o) 1R I BOR AR Th B 28 2o PN T
ST (B 25 20 3l i T A &b ) A AT 2 P A T
JUTT) P B R T T v, T AT
FE BB —A =T BUAE I ) R ZE ke B — A~
= FAIEAE I B RN AL 2 0 I [R] R 2D 1 = f A
&ML AT )T 58 Xl e 2R B I A n] BE 1Y H
P35 A uh U, Hh AT # R AT A 4R B T A
BOE I AR R AT O 58, DAAE M rh ik P s AR Ty
%, XU REAIRE LA MR R N E] 4B SRk
SR HE Y B SC, AT LAY Bl T 0 P
e, T PSR ]
2.3 [EIEEI ST

IR T Z (B ) T 1) B G AT i AR IS o T
Jn sELRE e 6 K, |, K, IR A OCER
TS S TR M, e SC T B R R L
3 AU M, B SRR AR TG v AT AT O 58 LAY de s
=R, TR K, EIH ZIolRE B b i BE 3R
IRUNT  AEXS O 2 A B ) = 2% 30 N Aic 1, I
B HEAS B B3 T AL 0, SR 5 FEA5 20 A4 46 FEAE
0 R MIETE R TE B TSR I PR E N
TERA I A& B, 75 K, P b — ool vb iy B el B e
SC9 By MDA B RIS T Z TR AH I Y
NVERIEYE, X &, WSS S B —
PBCF RV i FH IR AR A T A, SR AR
2.4 HEERRRR
241 K, By aal

MR S 3 45t K, BIARMERE R R, 4T
on=3 0 ARAEG 1 AR 3, &R
ANECH n—1=2, 5 H A — A T0 SR i F ) 1l ) 2 A



- 336 - s

e & & ¥ M

o512 %

SNCES ST G
DU e 1,
®1 MRHSERNEHAE

Table 1 Vertex number and the basis of the smallest circle
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