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Abstract: Using extencics theory and hypergraph theory, the tool of primitive can describe the strong
heterogeneity of hyperedges. Heterogeneous hypergraph includes different types of nodes and hyperedges. These
can make a variety of types, different properties and different functions of hyperedges fuse in a network. Taking
take-away and drop-drop as examples and using the relational structure heterogeneity of hyperedges and a variety

of nodes are studied, so as to dig out more abundant information. This study may provide a new way to study the

hypergraph theory.

Key words: extencics; principle of opening-up analysis; hypergraph theory; hyperedges

Wt A% 28 R T b BERRAIE L /M b AR R AN B
2% W 28 B 25 K AN Bl 3 SR PR RIE 7T, 4R 1 R 2
R 2 Bt 7C O A

FE IS i e X 2 K 22 R 7 o K R I 2%
B[] — A X 26 A TR SRR 0 R 2 TR K SR R A %
PRI, AR SR AR R 2 T8] 2K AR AT 2 R S8 A,
SR IR AR 26 R (R R SR Y R ) R SR AR R
EZFCIRE, 2RI R PUE T 2R
FRAN, GROGEC NP I — R 15 SRR T B Y
T AR BA T FE R 5. Wang SR H — Pl T AL T
T I R AR, BIE T T R 4 T R S
JRAE Y RO R I 2 AEPEAN Y VRSB A 1. 25
PFAEUR H — o T B u B IR I S AR N 2 S BT A
e R BT B RACR. A e R T PT 90 S AT 4R
QBT BN A2 PR EERIBEAT T 5T, 7T LAASE BN

IS BEA: 2016-10-14

SE PR A LR AL 2 P26 M35 HEEP B A7 JE
IR R0 2 H R B AR B A AT SR BT T

5k P R 4 55 55 T 1R T 5 A SEAN
TR L AT A SR ) 5 e P P . v A S22 RS
TR P P S B AR T RN T R S P A R . T
T AT 2L RS D R R A L R 2 AL R
TR, AT ANAI ST SR A2 P A L EE A ) 40
s, P I R R T T RE A A AL, XU BRI
I SRR R SR AN IR M 550 32, D RE (4 ks 3 2
FEIL AR S T SR A SR R ) 22 L

Y R T IR 45 ) 5 2R B 1k, DA KR
B IR AT IR AL 115 2, T RiX A ]
AICHIN T AT R R TR, W AR R R AC
AR FU 40 e 1R R REPEATTT R BT 1 A 5
J7i%, FE RO & DR AR R 4 S

EEWHE: U748 ARRAREE TN H (2015020033); KOERFH A H TR T BIMH (3132016114)

(==ToMIE

EYREI(1989-), Lo, FEWFFE A, BT FLIT 1) vz fne PS5 R,



%13

A I 7

VR B B Ve, A B o ) DA Se B RAA 57 o
S i P S R P R A A R SRR A RS [
FRIA A IR R LS 2 Rh SR AN R AN 2D
RE AL R S 7E — D 2% rh .l s HI R R A5 H R
TfF 50 7 P 1 220 S J A T A 11 22 A, AT R
SN R A5 . IR Dy BB AT FU AR i — g
AL,

1 ETETAFREBAERIME
SRR OIS T, S T R T

HY AL RELZR SIS, FEETTHidfE B RTR.

BRAT N AT R HZ A T, BT
R 5 9% F B BLRFAE 73 Al 48— — > = el
o, NI AL FE Y A5G R 2 TT i) 7

TR, ALY Y 6 ] O 4 v 9 O

L IERE A S AL AR,

1.1 HEXEX

(1) HE

WV =, v~ NTHRE. E 20
(=12 )0 E =V WHTERRH = (V.E)
AR, Ay e R v, v, v OB

B@%/ﬁﬁ%]ﬁlﬁ’ E = {31,62, e ’em}ygﬁgm%é7

Ejize = {Vi,,Viz,"' ,Vi,}(l <j<n) MR
.

(2) ATy

FITCHA UG 3 KM N AT REE, 73
SRR EE TG BT G AT o Rt T 4 e, GefR
BT AT

(3) AIYE

XTI A R Dy Re B @ P K AT VR, N
PG T TRR . B RGEW (0) YA
BNl I @I RECE, T

S = klnfwl )

& LHEIRZRGIIW (0) AT L.

(4) kL

TEAB A, JE@ 1 0T S D REAN [F] ()R I R

1.2 ZHEYT

WDt R T AR R 0 1 2 A a7 T Y 4%
FROER I M B L ThRE RRIE AT 2 E A, R GBI AT
F 2 4en 3R, SOV IC. LY e hRe s se 5
iy Jsz Bt 320 T i ] 0 285 v AR AL AR S5 AT B
TRV LES. UWHET o, AR, n MR

le»CmZ"" ’Cmn &Om ;%%:Cmi(i: 1,2’... ,I’l)Xﬂ‘m
AV, (i = 1,2, -+, n) TR IIndERE 5]

Om’ Cmls Vml

Cm2s  Vm2
M = A . = (O, Cm’ Vm)

Cmn ’ vmn

VE M2 R dER) e,
o
Cm1 VYm1
Cm2 Vm2
Cm = sV =
Cimn Vinn

TEVTCM = (O, €y vi) T %50, Flv,, 52 Z 51
t R, MM SR E Y, e fE
M (1) = (O (1) , € (1) , v (1)) » B IS [R) ()22 AL, RFAIE
FRAE B 2 Tl A T [B) PR A8 A T AR 4K, BRI 2278
BEYICRE RSB E. 24T EY TR N:
O (@) cm, Vi ()

sz ’ Vm2 (t)

M )= =(On (1), Cpn, Vin (1)) -

Cons Viun (1)
BNAS B4 70 T R 5T R b Sz IR 17 1 R P P 4
I e 15 fU AR AL, R 2 A R BG A gak s BL A
R4k, DT R 37 A 1t A R ] v 7 A ) F I ) AL

13 YR

Hona b E R EEATEREY. SifEo, FnMr
TEcats Cans s+ s Can BASL Oy KT Caty cans - s Can AFHY
BB Va1, Vads s Van FTRIIIRZERE Sy 2

Ou ca, Val

A= . . = (Om Ca’ Va)»
Cans  Van
PR AndEFH o0, Horh
Cal Val
Ca2 Va2
Ca = Va = .
Can Van

FEASCIRIBEFE A S HE A8 W 2% 45 44 IR I AT
LR AN A5 51 1) A2 e FI S e RoR . R SR K
T B AR T IR 12

bt & I 1) (AR AL, 3T I SCEE R B B R
PR B HCIK I 8] L FeIk i e S5 R AR A BAE A W]
RERE & I 8] AR T A2 1. A SRR H TR



8 TR Ik R AR AR ¥ 344
Oa (), Catr Var (1) FERZRITCRY, K R ICRE A I (8] eI A AT
Caz Va2 (1) BN &AL SRR L AR AL, A K R B AL
A(D)=(0,(1),Co Vo (1) = SR - \ -
B s, AT R IE B FRE L AUE. WL 2 AR

Can>  Van (1) KARTLERN:

14 ZHXRTT
K FZTuH DUIR % 2Rt F T 8 R o HAh
PP I0 F o6 K R ook BAEH A LR, KRR, K
RICIEAfR FH YA EAE R T AN,
KARO, » n M Ec,, 0+, o FFH N HY A
vi(i=1,2,--- ,n) BRI B InZERE 51

Or, Crls  Vrl

Cr2, V2
R=(0,,C,,V,)=
Crna vr}’l
01, c1®c2, vi©OW) =[ Or.
B=B 9B, = (0180, c1, vidw),
0100, ¢, vi®©ci(0y)
¢, 0D

LB AT A2 TT M 26N (B,) » LB, F1{B,) I
fE—HIcH & N(B) © By, BN ATALEG 734

XFTYITCT F T4 E 5 b R B SO AT I 4y A
Om1 ® Oz, Ci»
Om1 ® Om2,  Cs
Cm2s
I 5E BEFR A 70 My AN M BTN 3 Al SR B, X T
FRIX — AN 73 B i B 24 81 32 45 AN B il A2 i 25 5 2
(R O N [B] ARG I Y [ 12 ] LAZE R, T A5 N
b AW Ie R, A e AT AR IR R T
el /i, SRS IR AA F 1223 km AR I , 7475
AT IE T BN BE R ORSE K IAT (R Bk 4%, Sl
R, 1EE 2 P SR B AR SR, JRR
T B, A AR SR T DME IR R IZ E R
L, My @ M Ja BV ATIE 27 e i) B ).

2 SEfsrAR

AR VA A S ARG I AT 9, BTSSR R L 1]
RO, XA, RIS R — R AT ) 3T A
G, WRFEZR, B 0E R S5, 4380 B x
SERA R RAT B I RO AR S BOT AR
FI& i a2 28, TR RORAN I P S PR T

M oM, =

Or (t) > Crls Vil (t)
Cr2, Vr2 (t)
R(®)=(0,0),C,,V, ()=

Crns Ve (D)

1.5 Al o ihREE

RGP T H G, — A FY ] DA A5
W& R A OB IS, AT SR S e i 1) it
IR ReE. AT ST T B, = (01, ¢1,v1) >
B/DFE—NETTB, = (05,02, v0) » Z1EB FIB, AT LA
ZHRB, TR B, 2 B AT AL 3T, 3N
2: “2 ], M0 = 0y,¢1 # ol

0 = 0y, ¢1 = ot

}, M0, £ 0, ¢1 # el

ﬂ%iﬁ Eﬂé{%%#@ﬁMl = (Oml’ CmlsCml (Oml)) ’ )H\Ug//l\
ﬁEQ/I\CF%fDM2 = (OmZ, Cm2s Cm2 (OmZ)) ’ :/H\:EPOWLI 5
Oy 7E V] I, A

Cml (Oml) @ Cmi (OmZ) > Cml = Cm2;
Cml (Oml) @ Cm1 (OmZ) Cml # Cm2
Cm2 (Oml) @ Cm2 (OmZ) ’ " e

T AT, B BRI R AT R 6. BRI
SEAH R T e B AN [8] 2 B 3 305 240, T R 3R 7 () 2
T 2.

SRR I Hy = (Vi Er. Vi = (i, vio,
V13, V14, Viss Vigs vi7) TP AP VIER K NI E
B SRR A B R R RS E, =
(e11, €12, €13, €1, €15, €16) » €11 = (Vi1,v13)s €12 = (Vi2, Vi6)»
e13 = (vi3,v15)s €14 = (V13,v1a) €15 = (V13, vis)s €16 = (V7).
HEETE AR R 7R S 32 (1) 8 1t R 18, it
XHEHZYEF 0. 24V ok FR 1T A 2 Ah S
ERRHIE. DU R &Iy 24 0. 24V S.

[, XEO R, PREREUNZER )
SR, B
BN R, AR
Ay, = AR, RS AT B A
foik TR, AhE%
BoikAfa], 1 h/AA
BoikyiFEl, 3 kmPAW




1 FUIRGIR, &5 T 5 R AR R 9
(AT, WRONG,  FRKEREEEERE s
WiEit %, %
BTG AR AL, AR ik
Ap, = AR, FEL AT B A g%ﬁ%, 50 km
Foik TH, AhE%E M. = AR, 2370
BLikItE, 1 hAEL %@*/Hir 13 7
i M3%TEFE, 3 kmBAPY | HEGH, 5
(AT, WEHS, R | B, EEREE)
MR, i B R B, Kok
BEAR, TR FTHERE, 50 km
Ap, = AR, FEL AT I B FARMK, 2670
ALETH, ShLf M,,= B, 0.5 70
FRIXIHE], 1 hAA B AN, 12 7t
W%V, 3 kmBAp JE 8, sak7
” | i, R KR
- L IS 5 A7 2 R A PR T
M., = HHHE), m%uw}, SR T R S ) S0 T R
| I, 30 km/h SNSEREA TS (BOEEANS) AR AT
ShaeE, M, LS FBINMIThEE (B N BEA SR IR 2 3 (1 Th
Me|2 = %ﬁﬁé 5 200 ~ loo/ﬁj\ . N S vy =+ Y =] ~ VN
o 50 km/h Ag, Hb gt A+ /RS, B A+ LR, BEik
. $m’ - N5 42 B F O 5 R I T . T B R B
M, - T ommah. 10060 L | P . R P H I L SR B H=(V, E), V=(v1,,
» $i$, 40 km/h V125 V135 V14> V15, V16> V17> V215> V22, V235 V24 st), E:(e“, €12,

WO o AT A R B H = (W Ey)
Vo = (va1,v22, V23, Vag, vas) 73 I PR ZE AL AR
L VR TE . Ey = (ea1,em,e03,€24) s ea1 = (va1) >
€2 = (v2) se23 = (v23) »€24 = (V1) r€25 = (v25) .

T TS A AR R AT B D Re JE M, AT RIRE
2 Y4EV) T 2 YR TR AT R RE, DL
Ry 2 gEH T 2 YY) TS

[V, REENR, RZE
AT G, B
B2, AT
Apg, = MR INE, Bk AN, Wit
LS, L
TEME, b
] L ZERE, ¢
[T, X%, HAZE
HEIRT R, R
Bt %, AT
Ap, = s WZE, Bk iR
LS,
TS, L
I L ZEm R, ¢
[ 1, XEXN%, BE
HEENXT G,
BN R, Wi HAT
Ay, = RS WE, BaE AN, ot
A,
TEME, b
LR, ¢

€13, €14, €15, €16, €215 €22, €23, €24, €1, €2, €3, €4), €11=(V11,
v13)s €15=(Vi2, Vig)s €13=(Vi3, Vi5), €14=(V13, Via)s €157 (V13,
Vie)s €16=(V17)s €21=(V21)s €227(V22), €237(v23), €247(v24)s
€5=(v25), €1=(V1igs Va1)s €=(V11, V13, V22), €3=(V12, V25),
e=(vi7, va4).

E1 REGEEH
Fig.1 Heterogeneous hypergraph

S O R L P P S I ) 2 dE T RO
BEAE B K v 1 A ey 26T BT I 2 e, , I
€11 *Hﬁi&ijlezz ZH%%;J&%EE@%@@ }

AH] = Ale EBAHzI =
(T, RO S, BEfE. SRR TREE
ITEZIROE S e
AT, AR ST EEIAS
Mo Mz, kN, At
BEikmfIa), 0.5 h
BLisYEE, A

s, [
THEME, b
LZERE, ¢



10 J7 R Tk R IR

34 %

AHz = AHll & AH23 =

[T, MR, NMzER. BE
MR R, R
AP, AR SATEEAS
MW7, BaEAN. iR
BLiZRfTE, 0.5h
BOikyu e, 4
S,

TS, b
L ZEmTE,

AL T 4097 5 B P (10 78 O T AL, — A
ST DA A T 5 K T 1 S, T
SRR TP I 6 0 ) T R SR R AT £ B 4%
AR R HAT, R (35 2. SR 3 Bl
5 SRLR AN LS B, RIS A RE R T A, T e o
SR 4R AT R A DA S IE S
S, B AT A, PRI L A S S BN i %
RO TEIIN, B P BB N DU A 247
RV 35 PO 4% . 4 SI2 (K097 6 28 6 323 kK B D
%, R AT IE ST HION B KK K B O i 2k
T, SEELA IR 35, VLT £ P PR B AN SR S
£, FEAR BT S, RN SR 5T LA B i
FMCHIAR 55, 41 RS, £ WAt R BT i s b
Bk PRI P B NI 2R (38 1) RS
P RIRET G g 3B A A 2 F Bk, 4
SEF AR B A S B, 4R T AT 1 £ P
AT HUON , 76T % A7 1 R I AR 21931,
SR 7 P T SR B U A R R R B
WAL 25 R
3 &1

A TR 44T A A R 25 4 BT
R A SOR TR R 0 5 R SR 2
YT 42 A TR, SR R LR e 52 4
A A5 1 T AL SRR, e R 3 s
LIRS P 5 7 IR B3k ST % ST 9 S 70 T B
T2, 46 TS A S 2 P AT 1 S A 0
17, S T 1 EL LR R AE — . T HAT A ST
S 7 Wik 2 AR T B IEIE AR, NS A R
TR P S X7 A, B R
I AR S AR H R LA, o 5 B i
HIFHC A — S O

S MK

[1] ALBERT R, BARABASI A L. Topology of evolving net-

[2]

[3]

[4]

[5]

[6]

(7]

[8]

[91]

[10]

[11]

[12]

[13]

[14]

(15]
[16]

works: local events and universality[J]. Phys RevLett, 2000,
85(24): 5234-5237.

DOROGOVTSEV S N, MENDES J F F. Evolution of net-
works[J]. Adv Phys, 2002, 51(4): 1079-1187.

STROGATZ S H. Exploring complex networks[J]. Nature,
2001, 410(8): 268-276.

FORTUNATO S. Community detection in graphs[J]. Phys-
ics Reports, 2010, 486(3): 75-174.

I, 2N, R, & B TRHE T ER R BN g%
AR R[], AS AR, 2014(11): 66-72.

ZHANG B, LI C, XU HY, et al. Heterogeneous informa-
tion networks node similarity measurement based on featuer
sub-graph[J]. Telecommunications Science, 2014(11): 66-
72.

WANG NN, MIY Y, GAO H, et al. Logistics network
model based on matter element node[J]. Procedia Computer
Science. 2016, 91: 351-356.

I, KB, m AL T A TR R K Ak R
ST ALT]. B SR, 2014, 32(36): 21-25.
LISS,LIUW, GAO H. A complex social network analys-
is model based on extenics basic-element theory[J]. Science
Technology Review, 2014, 32(36): 21-25.

AR, ZEEY. LT A Mk S N ST ). 1
R ITM R E 23], 2014, 31(1): 1-6.

YANG C Y, LI Z M. Extenics based social network struc-
ture[J]. Journal of Guangdong University of Technology,
2014, 31(1): 1-6.

MR, B, TR RE B AR S AR )
AR TR 2244, 2016, 33(1): 12-16.

YANG C Y, CAI W. Generating creative ideas for produc-
tion based on extenics[J]. Journal of Guangdong University
of Technology. 2016, 33(1): 12-16.

NEWMAN M E J. The structure and function of complex
networks[J]. SIAM Review, 2003, 45(2): 167-256.

L3, AR S LR (D], BHEIE AR, 1999, 44(7): 673-
682.

CAI W. Extension theory and its application[J]. Chinese Sci-
ence Bulletin. 1999, 44(17), 1538-1548.

BERGE C. Graphs and Hypergraphs[M]. New York: Elsevi-
er, 1973.

AVID K W N, CAI W. Treating non-compatible problem
from matter element analysis to extenics[J]. ACM SIGICE
1997, 22(3): 1-9.

B0, ATHRAR G R AR A I R[], BEA AR R, 1983(1):
83-97.

CAI W. Extension set and non-compatible problems[J].
Journal of Scientific Exploration, 1983(1): 83-97.

W& HE, 483, nI 3R LR M. dbnt: BEE R AL, 2007.
MARME, 3. ATHRAE M. B B2 AR, 2014.



