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Abstract

Interconnected networks are an important part of supercomputer architecture. In the paper, us-
ing the regular graph connected circle network model, a new model kth Peterson connected circle
network PGCC(k), which is 3-regular 3-connected and has many good properties, is designed. In
this paper, we study its circle factorization, Hamiltonianity and some basic properties, and prove
that PGCC(1) can be decomposed into two equal circles with non-intersecting edges and a perfect
pairwise set of merges.
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1. 518

PR ENR I, TEMSR AR BRIy, B RE LREE BT LR .
LS DR 245 1) 5 AL RO A B T LA 1 — A A, 7 W AU B — N 0% I 4% (1 4R P 45 K I
TSN BB R B R AR T S P RE A S B R . BRATTHE S M ELE X 4% Fh Fh A
I, — AR N L% X 2 P b s A S B g — AN T ) (], il e P 6 T ) P PR R DR O R AR AL SRR T 5
FOEM S . FEM 2SRV REFRATT— M i I PR RE AP bR i &, 40 Hamilton 1 R IR 757
fil. BAEYE. ZRBIMESE1]-[15], B4 EEut R4 ik 28 HER 2% 2 W[1]-[15].

TE BRI 7 18 43 il 2 AR BB ) 2 —, i A A o] AR N 7R B 5 A, JERF AR
DLKG 45 8 I 23 R B A RE R G M T 18, AMUTE e Tp B S S, T e 2 RO AL
LHARE R BRI R I EAE LA e R — AR B R, e — AN B R . B R
HA AR BR AR, — B2 B TR 7T AR R R 1] [3]. BT DATEBETH A3 B FLE Y 26 72 o
WAEIE FH 1 R A R B i K i TR

Petersen & — Mt B VAR AF AR I, A2 — AN IR el 1] SR 1, e — M AR LA B S O R I B
Petersen BRI Z FP 24, EEKR, L—H 20, RMeALFEE, FEa—Mligasid
B . ERMEHENIHAT RS, BIEMKEMERA. BEMRE. MM fe 177
BEREEN MG, EITRELSK, BEEFRE T AN IEMN SRS, RSO DI T
PR 2 T DN ] 5 Do 2 Y () RELARLER At 2 b, PR FUHR H T Kk IR Petersen iEIE P I 25 A, I X%
W2 HEAT T HIB AR T . Kk IR Petersen %1 [l W 4 76 ELE ISR rp, 2 — 2R BB M 4R R a5 1,
T ERARZSGHMER, WERNE. SN EE PSS, AT AT TS KA 2015
MURGA &M 4 R AL IR AL T — @ IR S

2. X

EX1[3][5]: W G & — AilESZ B IS w=v,eveV, e v, AR GH— gk, Hhy, .
v, SIS i, w EHARTSAR & A, B G il A EE MR L. B G
L RN SO R I AR R 9 PR i A%, S 3552 R B P A R O PATZE (HHUR Ay [T ) o i AN B 52 1) A3
BRI . S5 E G RIS EFRCONE G ) Hamilton &, H.45 Hamilton F& (1) Bk v Hamilton &

EX 2[3][5]: B M2 EM—NT4E, BERILERZ G FEM, Jf LIRS HERHNANE G iy
AHHAR, AR M N G X EE(ERVTED): M — 20 B AN i OO TE MR FCRT . 5 04E M3 2%
BETHS v REE, R MABRIT A v, JFHAR v 2 MABRIR, BUFR v 2 M JEmA, & G &
Y M BLATE, FRM 2 G B 5ERM R

3 [3] [5]: K G 5 —ANTal v, AHIRIR L B E H TR v, R, 18 d (v, ) Blideg(v;) > ]
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G T TR A RN AR 6(G) =min{d (v)|veV (G)} , BKMIEIEME A(G)=max{d(v)|veV (G)}.
WRS(G)=A(G)=k » MK G AT, XNFRE G2 k EMR.

X A5]: % GRIENE, E(G)/Z G Mk, AFK G /& Hamilton A /MR, k.

(1) d(G)=2k H E(G) ekl k ANLAZE [ Hamilton B

ZA2) d(G)=2k+1H E(G) AEMkIZ K k MAUAAZH) Hamilton [ A1— A58 30 4

FEX5[5]: B GM—k IENARE, NG H—ANkET, #E G IERNETA K EHTHM,
AR G A& k PRl . k=21, B GK2 KTt FoNE T, 5K G &2 KFr4
fi#it, Ron G AT LAl v AN B )

SE6[5]: #5E G 2R H &, B+ G TV, #45 G -V 4 Hamilton &, NIFx G A2 H &,

& X 7: ¥4 Petersen 3% i & W 45 v {5 — N TR — A 3 KA REARES, 75 BRI 3T 4 ) A 1 1K Petersen
HEEE ML, id PGCC(1). ¥4 PGCC(L)H MM s —4 3 KIMBRE, IR 2 K
Petersen i [& /4%, 124 PGCC(2). MRKIRFEHMEMNRE kK IR 5, RN M4 FRATHR 24 k Ik Petersen i
W%, idh PGCC(K).

3. FEHLR
3.1. Petersen B B W%

NI, AT Petersen EIH PGCC(0)E xR, i 1.

52 1 [2] [5]: Petersen KA & Hamilton &,

S #E 2 [5]: Petersen K& Hamilton .

F|3 3 [5]: Petersen K 7E7E Hamilton 1%, 354 240 4.

512 4 [3] [5]: Petersen [ [FIM EIILAT 120 £ Fh, & WL 9 FhlnfE 2~10:

Figure 1. Petersen graph
& 1. Petersen

Figure 2. Isomorphisms of Petersen
graph (1)
[& 2. Petersen EHIE]#IE (L)
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Figure 3. Isomorphisms of Petersen
graph (2)
[# 3. Petersen ERIE]#I[E(2)

Figure 4. Isomorphisms of Petersen
graph (3)
[&] 4. Petersen EHI[E]#[E](3)

Figure 5. Isomorphisms of Petersen
graph (4)
[# 5. Petersen EHI[E]#[E](4)

Figure 6. Isomorphisms of Petersen
graph (5)
6. Petersen [EHI[E] 44 E(5)
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SEFE 1: Petersen 318 & X 4% PGCC(L1) 1 FEA 4 i «

(1) PGCC(0) A& JE-F-Ti 5

(2) PGCC(0) A2 B X FRIFY, 2 i 1A

(3) PGCCO)HTH 5%V =10, iH%e=15, ¥ Hw=1;

(4) PGCC(0)/2& 3-1E & 3-i% 3 5] ;

(5) PGCC(0)fy[# & g(PGCC(0))=5, fi c(PGCC(0))=9:

(6) PGCC(0) I E14% d (PGCC(0)) =2

(7) PGCC(0) A& =#B A

(8) PGCC(0)/& Hamilton [, JERk: K

(9) PGCC(0)HAh /2 6 1E I &

(10) PGCC(0) %3z k (PGCC(0)) =3, i3z A(PGCC(0)) =4,

UEBA s DL_EAE )TN Petersen [ m] DLW 5245 21  FL R PR 5 (9) /2 KN Petersen &2 3-1E I, 1 Petersen
ISt I (1 5 4 Pl A 9-TE U, e (R h LI 6-1E U1

EFE 2: Petersen 3% [l kX 2% PGCC(0)HHAELETA Ny 2- 8l I P8l R 1

UEBH: PGCC(0) 2- &l i el [l v A 5 KB, 435l 9

Cs: 1-2-3-4-5-1; Cs: 6-8-10-7-9-6.

/
™
s
LY
\

\
| >

Figure 7. Isomorphisms of Petersen
graph (6)
7. Petersen [EHI[E] 43 E(6)

Figure 8. Isomorphisms of Petersen
graph (7)
[# 8. Petersen EHIE]#[E(7)

Figure 9. Isomorphisms of Petersen
graph (8)
[# 9. Petersen EHI[E]#[E](8)
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VA AV

Figure 10. Isomorphisms of Petersen
graph (9)

10. Petersen E#Y[E]44[E (9)
SEH 3: Petersen & [E 45 PGCC(0) Al 7 i NN AL B A 5 K FBIFI— A58 EXF L1 T
UEBA: W5 KR C,,C, M— P EEXE M, WF:
Cs: 1-2-3-4-5-1; Cs: 6-8-10-7-9-6; M: 1-7; 2-8; 3-9; 4-10; 5-6.

3.2. k XX Petersen FEBE M4 PGCC(K)

FEH 4: PGCC(K)A 2 Hamilton &, {HFE{E Hamilton .

HEBA : £ 5| 21 3 %1, Petersen 7 4E Hamilton 2%, P B PGCC(K) 1) 5€ X W] A1, PGCC(K) H #£1E Hamilton
N

SEFE 5: PGCC(L)"AEIEM M k (k = 2,3,6,10) FE il [ 7.

(3, 1) (3,2)

(1,1) (5,2)

Figure 11. PGCC(1)
11. 1 )R Petersen ¥ 18 B X 4%
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UEB: PGCC(1)M 11 fi7m. fE 1 K Petersen i k2% PGCC(1), IATREDS K E 2 Fel i FEl X 1
(Cys:Ci5) A=

Cis: (1,1)-(1,2)-(1.3)-(7,1)-(7.3)-(7,2)-(9,3)-(9,1)-(9,2)-(6.,3)-(6.2)-(6,1)-(5.3)-(5,1)-(5,2)-(1,1);

Cis: (2,3)-(2,1)-(2,2)-(3,1)-(3,3)-(3,2)-(4,1)-(4,2)-(4,3)-(10,1)-(10,2)-(10,3)-(8,2)-(8,3)-(8,1)-(2,3) -

3 A T (C;,Cy,Ch ) H:

Cs: (8,1)-(8,2)-(8,3)-(8,1):

Cs: (10,1)-(10,2)-(10,3)~(10,1);

Caa: (1,1)-(1,2)-(2,1)-(2,3)-(2,2)-(3,1)-(3,3)-(3.2)-(4,1)-(4,3)-(4.2)-(5,1)-(5,2)-(5,3)-(6,1)-(6,2)-(6,3)~(9,2)-
(9,1)~(9,3)~(7,2)~(7,3)~(7,1)-(1,3)-(1,1)»

6 Rl REX 1 (C,,C,, Cy,Cy,Cy, Cpg ) e

54 Csv: (i,1)-(i,2)-(i,3)-(i,1),(i =6,7,8,9,10) ;

Cis: (L,1)-(1,3)-(1,2)-(2,1)-(2,3)-(2.2)-(3,1)-(3.3)-(3,2)-(4,1)-(4,3)-(4,2)-(5.1)-(5.3)-(5.2)-(1,1) -

10 [ A 1(10 4> Co)

10 > Cs: (i,1)-(i,2)-(i,3)-(i,1),(i=12,3,+-,10)

B 6: 1K Petersen i if P X 45 PGCC(L) 7 i NI AAHAZ Y 2 ANEFK ) 15 BRI 1 S 5E3E05E 1)

WEBA: Wl 11, FAS 15 KRB A 5e LT BN :

Cis: (1,1)-(1,3)-(1,2)-(2,1)-(2,3)-(2,2)-(3,1)-(3,3)-(3,2)-(4,1)-(4,3)-(4,2)-(5,1)-(5,3)-(5,2)-(1,1) :

Cis: (6,1)-(6,2)-(8,3)-(8,1)-(8,2)-(10,3)-(10,1)-(10,2)-(7,3)~(7,1)-(7,2)-(9,3)-(9,1)-(9,2)-(6,3)-(6,1) :

M: (1,1)-(1.2): (21)-2,2); 3.1)-(3.2): (41)-(42): (5.1)-(5,2);

(1,3)-(7.1); (2,3)-(8,1); (3,3)-(9,1); (4,3)-(10,1); (5,3)-(6,1);

(6,2)-(6,3): (7,2)-(7,3);: (8,2)-(8,3): (9,2)-(9,3): (10,2)-(10,3).

FEH 7 PGCC(K)HIIEANE S -

(1) PGCC(K) A 10x3“ AN s, A 15% 3 43U

(2) PGCC(k)#2: 3 1= 3 338 (1

(3) PGCC(K) M k (PGCC(K)) =3, iz (PGCC(K)) =4

(4) PGCC(Kk)AE-~F- 1 & s

(5) PGCC(K) 2t Fr A

UEB: 1) [F24 Petersen [§] PGCC(0) A 10 ANTii s, 15 ki, AR#E PGCC(K)ME X, W %1 PGCC(K)
B 10x3 AR, F 15x3¢ 4l

2) 9 PGCC(0)42 3 IEMIK), H1 PGCC(K)IZE XAl %I, 7E k A LIRId A2 i I A B s PGCC(k)Tii 4 11
FEH, BT L PGCC(K) HIAREANTH A FE B #8423, i PGCC(K) A2 3 1IEMIfKT . P H 5 (4) %01, PGCC(K) 3% i
k(PGCC(k))=3. # PGCC(k)/& 3 IEN 3 31

3) PGCC(K) M3 k (PGCC(K)) #7 PGCCK)ITELA () k TH skl e Ny k, - BV s o T K
Fe/b o ke 1M PGCC(K)2 3 IEME, #/hiAHIh e & ANy 3 4, Hiblk(PGCC(k))=3. 7EIENA
ORI A 5 SR K KRN A =2k-2 o, #A(PGCC(k))=2x3-2=4.

4) MK AR CUEHZ 458 . siERYE 1 %0, Petersen & PGCC(0)/23EF i, 1fi PGCC(K)
Je 1 Petersen & IEENTHUS H — A 3 KAYBHUKIAVE kK IRZJGA3ZIR,  — A1 18 B o BB TR
RIRARE kK IR FESA R AEFIRIE, # PGCC(K)th 2 dE-F i E.

5) HEH 1 %1, Petersen & PGCC(0)s2HixIFREl. FHRHE PGCC(K)IME L, PGCC(k):&H Petersen
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B B REA TR — A 3 KEBHIRUANE k IRZ R38R0, #i PGCC(K)IRFE 1 Petersen [ PGCC(0) A2 4l
SRR, FTEL PGCC(K) 2 il AR el o

4, G5RIE

ASCAEER A b, Bkt 7RISR ——k IX Petersen EIE M, JEXSEWZIFRIMER: W
Hamilton 1. BEE 7. BEAR. Bl 2. BT 7 A 7. EEFIREENRE
AR, LSRR L N 2% () BRI R, OIS AR AE @ ST T . LU AR s RS L
2 5 TN W 4 Bty w2 N, FRATTAIE AT DA P e R X 2% B A I L RN AT R R T i
VESEIF BORFIRYE BT, B MDA 2 AME S AR 0 K e 1A I UMY 5 A A T ) 2% A 28 5 4 rh 4
TR, DLMR D T R 2 AR AR A BRRAS o SRR AMELRE S A U LR X 2% S R Bt P A AR AR
A HAERL, SEREON MR B TERE . RTEEPE . ROTPE . R A e 0S5 5 T PR R B
DREE o DRI 0 P 19X 2% 2 KB TSR AT R G b i R M, DR SN LA R/ M L
HER RN B SR TR IR S

AICAZIE IR TR R AT, RIS ARG i, Le iz kS, AR AE HOE R 4%
BB E RSB, AR T RATE S — PRI, RIA T M AN
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