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Abstract

An interconnection network is an important part of a supercomputer. On chip interconnection
network is one of the hot topics in current research. A class of important interconnection network
of the K dodecahedron-Shi connected cycle network is a new network model based on the regular
graph connected cycle network model of the internet in 2010. It is obtained by replacing each
vertex of a dodecahedron connected cycle network with triangle K times, and it is recorded as
DSCC(K). It is a 3-regular and 3-connected plane graph, and has many good properties. In this pa-
per, a series of conjectures about the network are proposed, such as the conjecture 1: K dodeca-
hedron-Shi connected cycle network is a Hamilton graph, and the conjectures 1, 2, and 3 are
proved strictly. The author also uses the Descartes product method of graphs to construct a new
Descartes product interconnected DSCC(k)xK: and DSCC(k)xCw, and study their properties.
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BT MG AR AL, B R T A EE BN E e TS = ARARBRKE RN, iEADSCC(K), &
RIENIERENFHE, BAFZHFHHR. CRRE TRTFZMKN—RIBE, mFEH1: kk+=
Wik - BB M % ZHamilton &, SEEL1. 2. 3/E T EHRNEH. /5850 HE RS RRRFE TS
IR T H R R R EEM K DSCC(K)XKADSCC(K)XCrmy  FENT A R HEAT T HFSE .
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1. 5|15

W AR B AL A SR Sy, B RETE AR e B YO AL RE. A B E
2 2 AT AR BRI —, LI I 4% 08 A AL D — AN, BT A R UR LA B, P Rt
MNACFRHLE B EIE. SMOAREIEMZKSI1][2] [3]1[5]-[10]. 2010 4, FEhEizZEEAKS L, I
VBSR4 ) E T D R P A R, et T 2R ELEM S, PRt T — RAUEME[1]. 1Rl
Ffly b, i SCHE— BB T ket i - I B 2% pscc (k) AR IRFRIMES DSCC (k)< K, ~
DSCC (k)= C, » FHIRHUTHEAE:

FERE 1 kR A - T R R X 45 2 Hamilton .

FEHE 2 ATATT— A 3 1E ) 3 3% 3@ 1) Hamilton &, &N T — A = A IRAUE J5 15 2 1 Bl — %€ #& Hamilton

K.
FEAE 3. —A> 3 IR 3 3P B A AN TR — A = A TR B 43 21 1) B2 Hamilton 18], SR 5]
& Hamilton &,
i 4: pSCC(k)x K, RIUAIZ 2 4> Hamilton 8 I JF
A5 DSCC(k)xC,, IIARAEN 2 A~ Hamilton PEIFI—AN58 38X AR 1

2. BEAER

JEX 1 [4]: Bl G 22— RILESATE HIF A, w=vevev, ey, BWNE G — i@t Hdy,y,

IR AR R N T, w EHRTIUGRR i i, 8 G U E S MBS oL, B G i
RANZ S R R AR Oy iR, AR B @A O B (AR Y [l B . Hid A R 1 PR

FRONE
FENX 2[4]: BE5HE G WEANTUEREFRNE G ) Hamilton &, H7 Hamilton P& 1 EIFK N Hamilton
K.

3 [4]: B G A AN v ARSI A A H U T 0 B, TE0E @ () Bdeg () B G
FEA 1005 b B /N BE A 6(G) = min{d (v) [veV (G)}, fkifEictt A(G)=max{d(v)|veV (G)}. i
Rs(G)=a(G)=k» WK G HPHTAE TR, XK G & L IEE.

S 4 K A P 4 P AT AN S AR, BB R 4 i 1
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MR- W 4%, 0N psec () P8GR 1 IR iR - iadesd Rl ) 2 b AR TR — S = AT AR
B, AR BE 2 A 2 kT AR TR R 2%, 10N psee(2) s WRURER kI, 45 3 1R IR 2% U il
kxR - i E R4, 128 psee (k) -

E XS [2]: % G =¥, EY N G, =(V,, E,) ZFANTLHE, G fl G, MHR/RKIBLR LM E, idH G xG, -
H o V(G xGy) =V xV, :{(VI,VZ)IVI€KEV2€VZ} » AFAE — TR xpe, 5T A wyp, )34 (3
.0 eV(Gl),xz,yz eV(Gz))%E.fR‘é'lﬁ%xl =N E‘HJ’z eE(Gz) ’ EJZ%X—; :yzﬂxlyl eE(Gl) o KA,
ATLLE U R G x Gy x---x G, -

GBS 6: B kIR AR - i M 2% psce (k) 5K, AF R R SR A AR B B R 2% A8 N
DSCC(k)x K, o kIt Tk - IHEEE M %% psee(k) 5— MK m {1 C,, 15 R RSB T
Mk, FANLHN bscc(k)xc, (k=0,1,2,---,m=3,4,---)}

3. FELR
3.0, kR - IhEIRE Mg

513 1[4]: + & DH & Hamilton .
wmiE 1. B2 s

Figure 1. Dodecahedron DH
B 1. +—&E{ DH

Figure 2. The ring representation of dodecahedron DH

2. +ZEfk DH HIEI&R R
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Hamilton FEl: 1-8-9-18-19-20-16-17-7-6-15-14-13-12-11-10-2-3-4-5-1,
NTG—ER, B pscc(e)Fon+ ik DH.

SERL 1R A - T N 2% psce(1) 72 Hamilton &,

ER: i 3. 154 s

(4,3) (4, 1)

Figure 3. DSCC(1)
3. DSCC(1)

Figure 4. The ring representation of DSCC(1)
4. DSCC(DHHIBIFR T
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B 3. ¥ 4 a7%0, Hamilton EA:

(1,1)-(1,3)~(1,2)-(8,1)-(8,2)~(8,3)-(9,1)-(9,3)-(9,2)-(18,1)-(18,2)-(18,3)-(19,1)-(19,3)-(19,2)-(20,1)-(20,3)-(2
0,2)-(16,1)-(16,3)-(16,2)-(17,1)-(17,2)-(17,3)-(7,1)-(7,2)-(7,3)-(6,1)-(6,2)-(6,3)-(15,1)-(15,3)-(15,2)-(14,1)-(14,2
)-(14,3)-(13,1)-(13,3)-(13,2)-(12,1)-(12,2)-(12,3)-(11,1)-(11,3)-(11,2)-(10,1)-(10,3)-(10,2)-(2,1)-(2,3)-(2,2)-(3,1)
«(3,2)-(3,3)-(4,1)-(4,2)-(4,3)-(5,1)-(5,2)-(5,3)-(1,1)

HBER &L, 1k AR - JiEE R 4 psce(1) & Hamilton &

SERE 2: 2 Yt AR - ITESERE M 4% psoc(2) &£ Hamilton .

WEH: Wl s, 6 fios.

HE 5. ¥ 6 AT%1, Hamilton -

(1,1,1)-(1,1,2)-(1,1,3)~(1,3,1)-(1,3,3)-(1,3,2)-(1,2,1)-(1,2,2)-(1,2,3)-(8,1,1)-(8,1,3)-(8,1,2)~(8,2,1)-(8,2,2)-(8,
2,3)-(8,3,1)-(8,3,3)-(8,3,2)-(9,1,1)-(9,1,2)-(9,1,3)-(9,3,1)-(9,3,3)-(9,3,2)-(9,2,1)-(9,2,2)-(9,2,3)-(18,1,1)-(18,1,3)-
(18,1,2)-(18,2,1)-(18,2,2)-(18,2,3)-(18,3,1)-(18,3,3)-(18,3,2)-(19,1,1)-(19,1,2)-(19,1,3)-(19,3,1)-(19,3,3)-(19,3,2)
-(19,2,1)-(19,2,2)-(19,2,3)-(20,1,1)-(20,1,2)-(20,1,3)-(20,3,1)-(20,3,3)-(20,3,2)-(20,2,1)-(20,2,2)-(20,2,3)~(16,1,1
)-(16,1,2)-(16,1,3)-(16,3,1)-(16,3,3)-(16,3,2)-(16,2,1)(16,2,2)(16,2,3)-(17,1,1)-(17,1,3)-(17,1,2)-(17,2,1)-(17.2,
2)-(17,2,3)-(17,3,1)-(17,3,3)-(17,3,2)(7,1,1)~(7,1,3)-(7,1,2)-(7,2,1)(7,2,2)-(7,2,3)-(7,3,1)(7,3,3)-(7,3,2)-(6,1,1)-
(6,1,3)-(6,1,2)-(6,2,1)-(6,2,2)-(6,2,3)-(6,3,1)-(6,3,3)-(6,3,2)-(15,1,1)-(15,1,2)-(15,1,3)-(15,3,1)-(15,3,3)-(15,3,2)-
(15,2,1)-(15,2,2)-(15,2,3)-(14,1,1)-(14,1,3)-(14,1,2)-(14,2,1)-(14,2,2)-(14,2,3)-(14,3,1)-(14,3,3)-(14,3,2)-(13,1,1)
-(13,1,2)-(13,1,3)-(13,3,1)-(13,3,3)-(13,3,2)-(13,2,1)-(13,2,2)-(13,2,3)-(12,1,1)-(12,1,3)-(12,1,2)-(12,2,1)-(12,2,2)-
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Figure 5. DSCC(2)
& 5. DSCC(2)
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Figure 6. The ring representation of DSCC(2)
& 6. DSCCQRIEFRR

(12,2,3)-(12,3,1)-(12,3,3)-(12,3,2)-(11,1,1)~(11,1,2)-(11,1,3)-(11,3,1)-(11,3,3)-(11,3,2)-(11,2,1)-(11,2,2)-(11,2,3)
-(10,1,1)-(10,1,2)-(10,1,3)-(10,3,1)-(10,3,3)-(10,3,2)-(10,2,1)-(10,2,2)-(10,2,3)-(2,1,1)-(2,1,2)-(2,1,3)-(2,3,1)-(2,
3,3)-(2,3,2)-(2,2,1)-(2,2,2)-(2,2,3)-(3,1,1)-(3,1,3)-(3,1,2)-(3,2,1)-(3,2,2)-(3,2,3)-(3,3,1)-(3,3,3)-(3,3,2)-(4,1,1)-(4,
1,3)-(4,1,2)-(4,2,1)-(4,2,2)-(4,2,3)-(4,3,1)-(4,3,)-(4,3,2)-(5,1,1)-(5,1,3)-(5,1,2)-(5,2,1)-(5,2,2)-(5,2,3)-(5,3,1)-(5,3
,3)-(5,3,2)-(1,1,1)

HIE RIS, 2 T A - T E M 4 psee(2) /& Hamilton K.

SERL 30 kxR - i E 2% psec (k) /2 Hamilton &,

WEBH: M k=0, 1. 20, H5H 1. ©# 1. 2%, /& Hamilton &

BB ke — 1 IR A - g e X 48 psec (k1) /& Hamilton &, BIF74E Hamilton [ H, , -

W v & k — 1R Ak - I E 2% psoo(k—1) THRUEE DAL v, v, vy 025 vy FHSEH)
=N A, W Hamilton [& H, , "2 & H 1 vgv,, vgvy, vovy PP 5510 . 1% Hamilton [& H, , & H1A
VoV V¥, (LETHOEIIZERL), i 7 fow.

AP AT AARE k-1 b AR - I E 4 psce (c—1) T REAN TR, AR
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B ZFE Ay OB T v, (1=0,1,2,3) . W v, w, v, v, T LML S I DSCC () 0P 8 s
i B = Vo)V (e3)¥ oYy TN E Hamilton [ H,_, P B, =vwv, J5, 1521 H B & T A -
I 4% psoc (&) 1 1 Hamilton [«

gi BRI, A AGNER kT TR - T E 4 psoe (k) /2 Hamilton .

SEHL 4 k YT A - JTE R E N % psece (k) TR -

1) k Rt A - TS M2 psoo(k) 7 20x3* AT, A 30x3* K34

2) k U b it - BB % Dsco (k) £ 3 I 3 Emi;

3) k R AR - D& E N 2 psoo (k) & T K

4) k T ZIHAAR - DT IE B 9 2% 52 Hamilton .

SEHLS: ATAT—AN 3 1IEN 3 J45@ A0 T Hamilton & (3,3)— HG » WA H— =M EH 5
111 (3,3)— HGec () — € /& 3 1B 3 5@ ¥ i Hamilton &

Vz /
\\ /"_7_7_7
LV Vo
. &1/\
/// \\ V3
P - —

Figure 7. Local graphical representation of DSCC(k-1)
& 7. DSCC(k-)RY FERE =

N
Vi, _— Vi)
Vie) Q\Q}\/
\Y
ECE

o
e \Y

Vo O Ve Vg

Figure 8. Local graphical representation of DSCC(k)
& 8. DSCC(k)HI BERE 7=
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IR B H, fefT 3 IR0 3 318 i Hamilton & (3,3)— #a 19— Hamilton [, v /2 (3,3)— #G 1
FER— DA vy, v, v, 25 v AHAEH) =N T0A ) Hamilton [ Hy 1003 1 v, v vy, TR 2514,
fi2% Hamilton P&l H, 1% 10 vy, vy, GLENSBLFRIBEANIE), W& 9 Bios.

N AE 5 IS 3 1B 3 5@ 1 Hamilton B (3,3)— e PR TIUSE, BA MR H = #
¥ A,w),[ﬂ),w) RET R v, (1 =1,2,3,--)» Wy vy, v, v, TR S 5P T (3,3) - HGee(n) @1E 10 Fis.
fE Hy b, g A= Vo )y Vey 1O Hamilton [ H, T H# B =vyw, J5, [EIKE H Z2 4
Hamilton [&. LA, AEA—A 3 1EN 3 %38 1~ il Hamilton &1 (3,3) — B#G AN TUSH — A =/ABAE
&, A3EIE (3,3)- Freec(1) & 3 1EM 3 3 ) i Hamilton 4.

EM 6. —A 3 IR 3 &I K (3,3)-Hep B R TR — A = M RAUE 13 21 K
(3.3)- HGPCC(1) »& Hamilton &, Ui

1) KE(3,3)- HGPCC(1) 2 3 1IEN 3 ¥l i-F A

2) Ji# (3,3)~ HGP /& Hamilton &,

WER: DZ51R RARAL

2) B Hamilton [ (3,3) - mrGPcc(1) 11— Hamilton [y
Hy = ¥ V3P e ey Y Y ¥es  35 T Ve Vg Yoy R RE TR v (i=1,2,--,n) W= AT
ZARL, W 11 FR.

AR AR ERE D= (T UEERIEXAD =M NN — AT ), AR B A
vi{i=12p-,n) BTN Vo Vo) Vg =8, MBS 8IM B2 B (3,3)-mep , WK 12 i
o VA, T v(i=1,2,-,n) (O Hy DB B=YVig¥y 7. 93 E (3,3)-HGP T
H, = vy, ---v, vyt Hamilton . Jrll, 5K (3,3)- AGp & Hamilton .

AN e

“ //
S~ V2 Vi V3 -

Figure 9. Local graphical representation of (3,3)-HG
B 9. (3,3)-HG KB EBEIR

- Ve Vea -
. :
S Vpy  VYau  Vaay o Ve o
/ Viz3)
® Vi Vi3 I\
* Vi
Vias) o ® Vi

Figure 10. Local graphical representation of (3,3)-HGCC(1)
10. (3,3)-HGCC()HRI B ERE =
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V(1,2)
{AV 1,3
~ V(n,3) - (1,3)

. -
e ~ Vo ™
V(n.;\ pd N
Vi \f*—ff—y
T Vina) \ Ve
Viz,3)
V(n-1,3)
Vin-1,1) g
- Vi1
V(n—1,2} ~ . ,/’\/ (i,1)
== - \
Vii3) ™

’\V(i,zy

Figure 11. Local graphical representation of (3,3)-HGPCC(1)
11. (3,3)-HGPCC() W FERE R~

R
= S

I

Figure 12. Local graphical representation of (3,3)-HGP
12. (3,3)-HGP KIS E =

3.2. T EFEBBMER 3 £T

FEHRRFME T, NTIES EZ], EAH pscc(o)Fox+ ik DH.

1 4 DSCC(k)x K, ZIAASEN 2 A Hamilton P [#15F: .

N 4, H k=01, HRIGRIREN psco(k)=k,, FAEFRIITL L.

EHL 7. DSCC(0)x K, RN 1 4> Hamilton FEFI 2 A58 04 19t

IEW: psce(o)x<k, W 13, & 14 fiR, BATRBHE

Hamilton P& H, A:

01-08-09-018-019-020-016-017-07-06-015-014-013-012-011-010-02-03-04-05-15-14-13-12-110-111-112-
113-114-115-16-17-117-116-120-119-118-19-18-11-01,

SEFENTEE M, AH: 01-02, 03-012, 04-014, 05-06, 07-08, 09-010, 011-019, 013-020, 015-016, 017-018,
11-12, 13-112, 14-114, 15-16, 17-18, 19-110, 111-119, 113-120, 115-116, 117-118,

SEEXTEE M, N: 01-05, 11-15, 02-12, 03-13, 04-14, 05-15, 06-16, 07-17, 08-18, 09-19, 010-110,
011-111, 012-112, 013-113, 014-114, 015-115, 016-116, 017-117, 018-118, 019-119, 020-120,
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Figure 13. DSCC(0)xK, after DSCC(0) ring representation

J&HJ DSCC(0)xK,

N

13. DSCC(0)EB %

(4]
=]

04

Figure 14. DSCC(0)xK,
[ 14. DSCC(0)xK,

PSR 5

1022
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FE BAIIE .
SIE2[2]: WG (i=1,2,---,n) ZEHEE, N
d(G xG,x+xG,)=d(G)+d(G,)++d(G,)>
KR a(c) Rl G ERZ.
I3 [2]: WRk(G)=6(G)>0,i=12,--,n, WA
k(G %G,y xxG,)=k(G)+k(G,)+++k(G,) >
RH p(6)Ronll G MEEE, 5(6) BBl G RRDE.
SIEE 4 2] WRXHEEA =12, W K(G)>0, A(G)>0, WA
k(G xG,x-xG,)2k(G)+k(G,)+--+k(G,) s
A(G x Gy x---xG, )2 A(G))+ A(G,)+--+ (G, ) s
KR k(o) R G ERE, aA(c)RmE G ILEEK.
SIFL5[2]: WG MG, ZEME, G xG, & Hamilton B4 HAL Y G, F1 G, Z — /& Hamilton &, 1%
—/& Hamilton 4.
SEHEL 8: T TR - R N4 pscc (k) 5 K, K RRTFRMNLE DSCC (k)< K, FIFEARTET
1) DSCC(k)x K, 40x3" MNsi, # 80x3* 5kl
2) DSCC(k)xK,7& 4 1L 4 T
3) DSCC(k)x K, @A k(DSCC(k)xK, ) =4, ik A(DSCC(k)xK,)=6
4) #k=01f, DscC(k)x K, & Hamilton .
PR 4 Hk=0,12,-8, DsSCC(k)x K, RIAAZLH] 2 4> Hamilton B {)FF. XAEHRAEBLAE
BAMREREY, ERIEFEA G RAITE PR R.
T4 5: DSCC(k)xC, (m=3) RIUAZEH] 2 > Hamilton FEAT—>5E S0 HE K F:
Hk=0,m=31f, HRERFRNLE DSCC(0)xC, WL 15 Fizm.
VE: PRIV R I e 2 [R] FR S 23 S A AR I
EH9: pSCC(0)=C, /& Hamilton &
UEW: HIF 15 T, Hamilton F -
01-08-09-018-019-020-016-017-07-06-015-014-013-012-011-010-02-03-04-05-15-16-17-18-19-110-111-1
12-113-120-119-118-117-116-115-114-14-13-23-24-25-21-28-27-26-215-214-213-212-211-219-220-216-217-2
18-29-210-22-12-11-01,
Hitt, Dscc(0)xc, /& Hamilton &
Hk=0,m=41f, HRIKFRHL Dscc(0)xc, WA 16 Pros.
VPR PR L 2 TA] RS 2 S e AR i
EH 10:  pscc(0)xC, #& Hamilton .
UEW: HIP 16 I, Hamilton F -
01-08-09-018-019-020-016-017-07-06-015-014-013-012-011-010-02-03-04-05-15-14-13-12-110-111-11
2-113-114-115-16-17-117-116-120-119-118-19-18-12-11-21-28-29-218-219-220-216-217-27-26-215-214-21
3-212-211-210-22-23-24-25-35-34-33-32-310-311-312-313-314-315-36-37-317-316-320-319-318-39-38-31-
01,
I, Dscc(0)xc, /& Hamilton &
FATRT LA BN 8 R IR LS DSCC (k)% C,, (m = 3) B LEPERR AT
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Figure 15. DSCC(0)xC;
15. DSCC(0)xCs

SERL 1. A - R M2 psce (k) SN C, T RRFFINGE Dsce(k)x c,, MR
1) Dsce(k)xC, A 20mx3 N, H 50mx3* 514

2) DscC(k)xc, & 5 IEN 5 &

3) psco(k)xc, e k(DSCC(k)xC,)=5, i A(DSCC(k)xC, =8

4) Zk=0,m=3,41, bDscc(k)xc, & Hamilton &,

TR S NIRRT IER, AT LLE RIRT L oA fridt— PR R .

4. LRIE

A T psce (k) FIE LU — S EERMEG, EY T psce (k)& Hamilton &, JExfik—P4R
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Figure 16. DSCC(0)XC4
& 16. DSCC(0)XC,
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