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Abstract This paper gives the definition of vertex-splitting operation and vertex-coinciding operation,introduces a new kind of
connectivity— vertex-splitting connectivity based on the definition of vertex-splitting operations, proves that vertex-splitting con-
nectivity is equivalent to connectivity of the connected graph,gives the definition of W-similarity. Secondly,it presents the defini-
tion of graph-splitting group and isomorphic subgraphs, and introduces a method for special graph-splitting group and special
graph-splitting group matching. Again,it describes the operations and algorithms of graphs and graph-splitting groups,including,
deterministic graph-splitting group algorithm, graph-splitting contracting algorithms, vertex expending and contracting algorithm
of a graph. Then,it discusses the basic similarities of isomorphic subgraphs of graphs. Finally.it makes a brief conclusion and
puts forward a few issues for further study.
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T AL .

W I%E il

9GA-.2 [ ’kau ) :(H’Zk

,G2.19 ) obtained by doing the vertex-coinciding operation on a graph group G» shown in Fig. 2

Bkl WREANEETE G GEL.m DR |V
(Ge.) =2, R G, R~ ML 2 4 (trivial graph-splitting
group) ,

Figk 2 WUCRIEAHEE T Gl R VGl | =3, 0Bk
Gy M IEH B 244, (normal graph-splitting group) ,

Rk 3 R |VG,) [ =3, HibhriEm FREmE |V
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(Gl =2GE[Lom DK G A —3E K, E#isal
(unique non-K, graph-splitting group) .

ok 4 WREANEE T EWLE VG =3, Gell,
m DSWFR G Ak K, B2 4 (non-K, graph-splitting
group) .

FEEk 5 WlREE K, WA G M4 EE T B G

GE[Lvm DRE—ZB MK G, Fali g E 2 4H (pure-path
graph-splitting group) .

Frok e WIRAE K, FERA G & EE TR G
GE[l,mp DRE—AW L MFR G b4l [ #2441 (pure-cycle
graph-splitting group) .

FRgR 7 WmRAE K, KA G B EE T G
GE[Lom D& — BB, WK Gy B 3 4 4 Ctree-type
graph-splitting group) , WIS Y E 12 D(Ge) =3, W Fk
G, NEi W24 (pure tree-type graph-splitting group) ,

gk 8 WUREM A G MWEANEETFE G GELL
my DI vk, D) = |V(G.) I ANTMH AR K., BAE
Koo iR vk, ) =2, MK G, R B EH 24 (star graph-
splitting group) .

FEE 9 MREWHRA G WEANEETE GLGELL,
my 1) DI PR G o e 8 2 1 5] 4 2L 2H (ham-
iltonian graph-splitting group) .

FEER 10 WRBAEE T E G, GE L1, m D W0 5
B A BB AR G, M ERH E #2240 (Euler's graph-split-
ting group) .

FER 11 WOERARAT AN 8 KR G A G GFJ s
i€ [ 1em D NFR Gy b BN 44 E i 24 41 (mutually non-i-
somorphic graph-splitting group) .

Figk 12 WREE TEWE [EGO | >TEGL) LG €
[1.me — 11, WIFR Gp A0 4% 16 0 4l 24 21 (edge strictly-de-
creasing graph-splitting group) .

PR 13 WS FEWE (VG I >IVG) L)€
[Lome — 11, WIFK Gy A 00 A5 ™ A 226 98 ] #5242 (vertex strict-
ly-decreasing graph-splitting group) ,

FRER 14 WORMASIER KA G M H, W2 G =
HyGELLom J=[1on; D AERX A ALK G =H, . IF K
(Gy» Hy) 52 — A~ 2[5 4 & 47 24 21 VT B Ctotally isomorphic
graph-splitting group matching) .

Frok 15 WRA Go=H, . BV LR R G, FF LA
Wil H, 5 2 W-EIH A, AR (G, Ho) g2 WA 24
JEHE (totally W-graph-splitting group matching) .

EE2 WGHH ZMAEECp, - EHE L 3 b
PR R B ] 407 28 2 R Bk ST 40 28 2 DG I 3L A T T I 45

ool W = 2 (AR N SR LR N € AL A2
k2 BANESA 3 AN EE R A ME—F K, K
A,

ghit 3 FHEBEE G MEBRE H W, WA ——BS o
S i (GY=>S i, CHD AHE S, (G) DG () (G € Sy (HD
(Gr (G R4 [ K140 24 20 DT

e BANELHR 3 AANEREARESRA.

it 5 HEEE G MEEE H MG ERE DR 3,

HIEGI=IE(HD |, MK G fE H A&IAE—IE K, [F#EF
AR AL, ELA 4 7] 4 [ 45 58 4 DT i,

WEB . (D HERH ) Euler EHBI AU 4538 1, ]
PIZE NG R G s TS s m s — 18 C. R )5
MR GEC)iz A ANIER 458 1.,

EBHT SR NE@EE G iR —FE
K, ,2IAE GE(K, . )WL EAENE ={uv,:i€ [19‘17
21},% G =K, ., ,G=uv, iE[1,q—2] 53 #EHEE G 1—
AE—AE K, B3,

(51 3 W H [ M e L E N .

(DOEBHT S RSB NE@EE G iR — e
K- RJEX &K GE (K, )i B BN R IR 458 4,

(5)i2 A4S e 4 BYUEI 7 2 RO AT A3 4548 5.,

2.4 BEMEHNANEZE X
2.4.1 HE B MG F ok

TR — AN B G-T00 8 407 24 M 4% 1Y) 50 28 4> B0 TR ME 9, 22
W AR F I R A X A NP S8 4 ] 81, 38 295 K 30 1 2 B 1Y
SREE A, B KRR R R 1R,
k1 mAR LT AR % (MAXIMUM-COMPO-
NENT v-splitting algorithm)

WA BAWAEEE (G =c iElA G.AH S o (G)=1H

— AN IFEEH k
il EEE G — DK S E R A (MAXIMUM-COMPO-

NENT graph-splitting group) Gy = (Gy,15 Grzs =+ Giom, )

(m=2)

B RBGEEE G M — A HA o AW T FE X, 57
Gr<=GAXy NIEE . IA 73 B 0 (G =2, WA EE K
G1 IR Gia-Graos G, (b1 ==2),

HPR 2 WEOREBE G M— AT R KL Gy R VG [ >

(VG IGELT,b D H ko (Gy,) = ¢, HEEGEE T G,

AT FE X, [ X | =¢ BZEEE G <G A

X1 =Gjr N Xjr1o BAEBE G A XN G

Gitt.zsm 3Gy, (b1222) 0 B A{G1Gas o Gy 1 &

{Gir115Gjrrz oG, ) o

TR <k, DG 1 A B 2, 5 A i A R 4

IR A — A KA L AW A Ge= (Giois Grzs s Giom, )

(mp=2),

Bk 2 KA T KRR H % (RANDOM-SUBGRAPH-

SPLITTING Algorithm)

HA K G, — M IEBE k

B R K G B — A B REHLFE GiisGaos e G IR R4

SR BENLEBGEEE G W — M EETE G, ATS s 5

BB TR G NEBE G ik, BRE Gi<GAV

(G1.1),

BEHLIEBUE G =Gj—1 A V(Gj,1) BI—A %8 T B G

T4 2 52 B % 8 1 Gy L Gy i 8 ok L 18 A

Gi+1<G; AV(Gji1.1) o

BB R <<k, AT 2, SRS TE 4,

L3
SRR 4

L2

B4 RO EARHLTE Gii G see G BT — DRI
&k 3 hnik %5 % (ADDING-EDGE Iteration Algo-
rithm)

A M EEE G=L+uv, IKGEERE L MEHRHEE Sy (L) =
{Li= (L1 Ly s Lin ) 0y =2,j€ [1,n 1)
i 1A G ORI BT S (G
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1

1
FHS PRI S

A1 el Ml EBAA L =

Li, 0 L =L GE[Lin D L, =uv,

B2 €[l LA B AL L = (L] L], LW ol
L =L, GE Lol i) il uv WA o 5388 7/
Ly, B T w3 R — A T 75 B A0 i T e L —
L. Quv.

LB e[l LR EBAA L= (L], L), L) )
IJ]* i GE Ly ]si7# D) i uv WS v 5E#E 7R L,
T v T A A T A A T e L =
L. Ovu,

IR 4 X —AEERA L €S, (D GE[1,n, DA LT BRI .

4.1 AP el n T, 07 E L A& T u TS v, W4
HEIE TR Ly B INGA uv A3 B R L a1 3 R
AL = (LWLl )

4.2 AW i€ ln, +1on ], 38 7 - L A& T o, 50 7
L A ETUS v, AW s=n; 1 Fl r=n;, BN w4 L 1
T o F L BT v BT — R AR B E s L, o —
L o MOEFEBAA L) = (L] L, L) L)L 3E

Bl =L GE[L,y—2D), L]
APES RMEEE G R RALE.
S (GO={L}.j€[1,n. ]} U

—1 :I‘yn‘ 1®Lj.n, °

n

{Lja'ije[ﬂl,/‘Flan]} U

(Q{Lf:jé[l,n,‘]}) 5

s AR5 e OGnp) AR BL WL AT 45 H LU
T4
SIE 1 WA T MR RAES,, (D e, N
FEAT I K G AR 4E S, (GO Wi .
I R T=G" I RALE S, (G ={G)=(G).,
300 sy G0 ) (0, =2, € [1,n(G) ]} A TR IN— 5% 34
o FE—AIMAEREE G =Gt uv . WHEEE G 5L
r@anLﬁ%{f BEEEE G MEHRAE S, (G, gk
ST £ BB EEE G =G two,, Hp iR G
W E A S, (GE 1>Eﬁm B, 30 3 5 L G R

EQINREEE

B S (GO RIXT E 38 B GH S92t o i 1k AR B8 vk T A5 3
BB 1 4330E,
ik 4 k7 %R % ¥ (ADDING-LEAF Iteration Algo-

rithm)

A FEEE H=LOxy, VAD\ V(L) ={
HRRAE Sy (L) = (L= (L1 oLy oLy,

Bl m i H R R A S, (HD

v AKGETE LAY IR
)i =>2,i€ [1,n ]

L1 i€l T MEEBRA L] =L, L.~ L, .
Jn‘,),,\'-l—‘l, =L GELLin DL, o =K LK
EK,, D)= {uv},

B2 X JE [T JHEEBRAL L) = (L] L7, L7 L o
L =L GELL iy ui7os) Al xy B3 A x 538 71 Ly,
MTA x BAM— TR B8 FREN L =
L, Oxy.

HE I H BB S, (D=1, UL, ] = (Lf )€
[1.n ]} (k=1,2),
SIIE 2 AW T R4 E S, (D n] L+
T ARAE R R 1Y T 4 2 2 R A
HRAE 51 HL 1 5138 2, it 32 A8 5 4 A 3
HEH 3,

L% 3

LB LT

EE3 BOEEEGCEE-TEETEG,, HE#R
AR Sp (Go) HiRE WX G SEAT TR A& 0 32 5 45 3] i 3
& G, IF7E Z2 WU 8] P9 i o B A 4 S (B,

2.4.2 B MKk

4 24 2] ke 4 oA vk ((rraph splitting Group-contracting
Algorithm) & LN T - % %8 &l G ) — A B 24 G, =
(GG oot 3Gy, ) Gy, =20k € [1ang 1) o ¥ AN 2 38
TR G, fEEHE G EP'%DMP% X, o PR TOURAH 4B L 00 T A
TFEWRSEH WA E R T B Gy WG — A T ws, s
K TSR X, ctﬂﬂ@ﬁ/l\]ﬁ WS TS, w3 L AN
TS X, PR RS T g R AL S @ T B G, G D I TH
o JUPH T oy, 5 TS u%_,-ﬁﬁﬂ*ﬁLMﬁéU Fe ] 47 2 20 Wi
FEBAEALH CF (b)) =G<G,, » X XM #E A G — 4
A G, ﬂ‘]Pﬂ?@f%ﬁﬁ@fﬁ%(braphﬂphtting Group Transforma-
tion) , ik N G=>CY (k). BIEE K CF (k) By — > B 4l 2440
Gl =(Gloa sGl v sGL il ) sk € [Laner e, ) HAERAS 3% 38 £
Gl AEFEE E Cy (o) w5 T 4 4 X;,.,EPE@]E MME, MR
mh, =2, W'JTXTPZHﬁJf Ul G WA EE B G B R
BEERS A EEE CY (kak) iR G=C8 (B sks)
WL HEAT T 2 8 8@ E T (C Ry sk s kDY R A
G=C" Cky sky s sk ) (GE[LL,AD . B CF (k) BT A5 AL
HM:

my

V) | = IVG [+, — DIV GO ISIVG [+

my, — 2my,
=V |—m,, (6)
HHE Cr (k) MHEHNIEWCT () [ =[EG | —

my,

2IEG, D] ERLEWCT (o)) [TTHEN T8, HE— 2 %

WE C Coysky) BITEEH [VCT Ry sk | TR

1
nh,
(VACT Ry ko)) [= [VACT (ki) [z, — 2 V(G D |
<|VCy (k) | erﬁl —27772]
=[V(C (k) | —mi, (7

WECY Ry k) IIECEH TECT Coysko)) [T A2

1
n
\E(C’{"(/aJez))\:\E(C‘{”(kl))\*21|E(Gi‘.,)\
145 % 3 & Cliy Cly sky soee kg ) Copy E|:1!n(?’r";l(k].kz.m.k’_il)])
RIHEH [VCH, (ks sk, D) | MBS E |E
(C(:'\l(klvkz ""»}37 1))“3/] 4{:1 Tﬁ?%’]ﬂﬂ
[ECCY Chysky s sk ) | = | ECCE Chey shy sooe sk, )) | —

my,

SIEGL)| (8

[V(Cy Gy ks oo b)) |

= [V(C" Ry sky s+ sk, | +mp, —231 V(G |
|VC! Ry sy s s kD [ mp —2my

=|V(CY Ry skysoee kD)) | —mf

ky € [1anen gy e (9

fifp T W A 1B SR ) 5 i 4 RN S RROR
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B4 X GRS A2 900 B B A R B 1 . G=> G (k=1,3,5.7,9)
Fig. 4 Conducting graph-splitting group-contracting algorithm to five graph-splitting groups of the graph G G=G, with #=1,3,5,7,9

LL00E L L0LE0S

B 5 X 4 R GRS R 2 S0 B M AL g R R AR B FOR F, LB G=F LG F,

Fig.5 Two graphs F; and F> obtained by doing the graph-splitting group-contracting algorithm to two graph-splitting groups

of the graph G shown in Fig. 4

R RALE Sy (GO T HEANEWHA G € Sy (&)
32 T VR T L A e s R L A B R R R B Clgy =G <Gy s
Witk G=>Cg JFKRES C,. () ={G<G:GE S, (G} h
] #7284 2H Wi 4 K% (graph-splitting contracting graph lattice) ,

2.4.3 BE®MET R RS H &
x5 £WMAYV BAEIE (totally vertex-expending algo-
rithm)

WA BATSEES VD ={u u,,u,) WEEE ]
i TSP RIE (totally vertex-expending graph)

LR A B — AR T TR TA u € VD,
PETUA wy B4 Ny ) = (g sy ey, ) (ry =
degy () A uy B4 T uy, € [1or, 140945 3
T T, 5 AT TR ML 3 5 B — B Ty~ Ay

Y2 A — AR h Gl T T BRI e €
VA T < T Ao

AR IR VO >0, W EDEER 2, 6 W 2200 4,

R4 RE AT RE 1 =] AV ERABAE VA = U

VDL B4 [EQ) | = EWD |+ S EAD | 430,
i=1

T E W4 B B (subgraph-contracting algorithm) ¥ I 1A
METEYT RBE J,=J AV MTFE TG W4 R— TR
Mou,  MPFE L DT SS T () DLANE T A w
wy ey w, AAAR TR T AL 0, H TR wi sws s oo s, 4391
B R BB ELIEA S =T,V I XA Y
EFI TCu ) M ER S . P E J,  WmF B Lo 4
RN w, T L WS, SR T, =T, VI
() o WML T L BRE T =T V ICupn)
(kE€[1snD , H Jo=17,

SR T B R B A W A 4 vk e — S A R Y
Bk, DS RE R SECT mi—4N450.

EE 4 BAEAFEETEAZWEBEE F L Foyeee,
F o HBAE@E F BTG EN VFD) ={x iz, )
i€[1,n], MEBE F MBI 2, GELL,n]) e TR
MY RED CHEEE LRERDE 2 AR EEE F W

ETEY RBEF" =F >, LGE[1,m]) ., WX ik, M
AT JRE F R F» R ANE (T Ly e IO)- 52 A7 8L
(graph I-base similarity) .

WHEEREI= L L) TR —AE G BF4T
TR RS AT B e 14 B 4y TLR Y R I oG >,
ap T, 33X B K] B A 1l IR SRR 1R R A BB 4, LB BRI M 22
B A A AR . X100 B R i R E A R B3 R A

(graphic I-base lattice) , H:Ht i:ab, =|V®],
-1

LOF,,>D={0H>" a,],:a, €2 . I, EI,HEF,,,}
am
2.5 BERREAMAFEBEMUNEARTEE

nGoomy

EES K GG IR L( /\G):kU {Qa,G.i}

A T 5K G AR 7 EAE L BB AR R ik
BHIEDI=EG].
EE6 MiEEE GMmEmE H R8T E AL,
B GH G A AR LANGSE H W H- T 5 40 24 A%
LCN H) AN E M AL (graphic quasi-lattice similarity) .,
EFE7 WEEEGELHA 3 &KL BHGCARTELAE.
(DX E G LT T # e s, 2058 2 4
EHi A Gi= (G »Grz s s G ) (i =1,k =1,2) , # 15

my

G #G, .G= @‘le., AR E(G)=E(G) =EG,) ot E(G) =

my

UEG.)G=1,2),

(DFFEEBE H#RE HZEG M |[ECHD | =|EWG) | fifi
4E G A H AR FE AL,

WEB (DR RE YL . %% i 8 B G St AT T A 4 4
BERRAE—EH R G = (GGGl H
HAFE G =K., GE[1,mD. WK G EEBE, HED
H 3 &L, MNAE G KE P=x 2,2, fli14# P &/
B 3T Wt R P ELAVNERL 20 M oy o K
T 2120 WE G HEIREKIEH Gy = 21202, WA E
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G Nz sy VAT TR 2258 50 5 45 20 09 (R i 2L 41 30
(G22Gos s 3 Go) s HF B Gy =2y s HIES A 81153 5 34
BEGH— B G, = (G, 3G s Gog sy Gy ) o S0
BRGon #G =K, GE[1.om D TR G, #G, X ¥ G TR,
58 (D RIE,

(OMREEH 5, G 1 G- T 5 7 2L M L ( /\G)=kU

my,

<l<3ak(;k.,}ﬂhﬂﬁﬁé/|\@ H 5K G &N T E ML, 5
BHHFWHEE I ECHD [ =|EG |, SR,

3 BEMAFiE) M

A ST WG 4 2408 35 T 338 30, 2 7 T 4
S T JRE I W T 3 0 P ) T A A R O A A T O T AT Y
TR 45 TR WAR LR s SR L AR T S 5 2R A B4
Y 5 20 4 T TR AL 20 L B TR AL T AR LAY E S A
T — TR R P 0 2R A R R R P M A VU S i L ORI T A G
VL 1 407 28 2 03 R R B 0k L 2 A TR A RS A B L TR
A s T R T R A S Sk A TR Y R A
L. SRJG 45 T R [R] AL 7 P AR L Ay AR R B

HY T FIIE TR M B = b B I L TR R I S P
— ISR AT A B A ) — > S R O R TS 4R
ML 1A R BOR AT i

RN FE AR AL T0) 2L, 41 5 T T A e

FRE 1 25 o a1 G i TR AR S (G) I AT
ik,
)R 2 SR BT E 3 H B R S 1] 0 2R 2 R R R T A

LA VE T 1Y i 3

AL 3 XPEEE G XA G S0 T oy H 48 5 TR A
BREMINE R EAICH V., (G, T A58k €
B Vi (G B Sy (G- BN LIF, > Sy (G)) = {9H
FiaGiia €2 .G E Sy (G HEF, )

nG my my

GTRHRAER LNG = U (06, ) =(06.:G €
Spie (G} FEN 5 24 W 46 B AR Ca (G

4 WREE E GO E H ORIA R F E AL
HIVID =V IMIEHD | =EWG |, 4,6 T
ARG LONG R T E He K2, H- TS #2448 LA
MW Ggr BEHEA LIANGO=L(ANH)?

B 5 WA EE(p. -G MHAGHLTHEEC
EGME,CEH) R Es | =|Ey | fl G—E;=H—Ey .
BB G FE H AR T AL 4% 56T 33X B4 18 1 42 5
A 4 R A4 P 407 24 20 DC S (2 UL I 2 o 1) 4 ) ] 4 224 24 DG e
(G, H) (RELL,9D),

Hi Kelly-Ulam T HAN A E G ME H Z B 74
Bl £:VGO—>VH,, A& — T8 v €V, BF G—
u=H— (), G=H., HIt. AT 5,

FE 6 X FHEEE G WE AR T, SG,, BH
A G, B—RE A T, 52258, 78 5w A4~ B AR AR
P — —XoF R o {6 A5 AT ] — b XoF o 4 A AR T =T, R Z
RE. BEAH G.=G,?
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