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Advanced Graph Theory as I Have Initially Realized (XXV)
—Partition by Two Paths with Circuits

Yanpei Liu
(Institute of Mathematics, Beijing Jiaotong University, Beijing 100044)

Abstract A cireuits fold is the union of two circuits Cp and Cp with common edges as 2-edges.
Each of the two circnits has an edge represented by a mutual inverse pair of a letter, i.g., |a,a~!| and
|b,5—'|. This lecture finds the condition for a circuit fold having a partition of two paths between
a= |la,ea”'| and b= |b,b™?| with circuits and then if any, construct such a partition. This result
is shown to have particularly an importance in the proofs of Weak Embedding Conjecture(WEC),
Circuit Double Cover Canjecture(CDCC) and Strong Embedding Conjecture(SEC) of graphs on
the basis of an algebra established on polyhedra.

[Keywords] Graph, polyhedron, path, circuit, circuit fold, patition
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1 AUC 5 BUD MIXFE, RFRIRHIRNE, MAR—KE 2 AnC={a.0.--,a},
1>1, KHRHBERF, BIVE A5 ¢ AAHIAKF. 2
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§25.3 MAELA

513 3, REEE |(S, To)| < |(Se, To)| B1EH. HARFFHERY, [(Se.To) =3, RTE
HIE (S, To)| = 1, X 2, FFHIE.

B ST H N mOZEAHNE, LELSRE, B8 C, Lk, Se Ty < S =T, MA%
Him .

% {Se, Ta)| =1, H5|E 5, RGE T 5 T, A—HBERAFHER. AT, R6 (13,5) = 41
WA 3.1 FiR, (a) RHEE, fl (b) BT HS {Las(= (adoc1Bob)), Loy (= (aAze2Bob)), C1(=
(e1A1c2B1))}.

L (Se,To)| =2 8F, B5I13E 6, R&E T, 5 T, AE—HKBAM—RBUHBEI M. M
i, X, REE (Th, S) = Arce. T 3.2 FIR, (a) HHEE, M (b) RETED {La=
<aAoC1A102Bob>), Lab(z‘ (&11252.3101qu5>)}.
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§25.4 =&%ih

53R 3, REEE (8, 10)] < {8, Ta)| 69T, BARF=ZRB, |(S.,1L)] =5, BE
EIE |(So, Ta)| =1, 2, 3 70 4, I FET.

B |(Se, To)| =18, B3| 5, REET, 5 T, A—FEAMFR. AN, H (T, Sp) = 41 2
Ao FBEXRE, RETR (T, 5) = 4o. W 4.1, B B, HRHARGEO, MaA (a) M (b).
H, (a) REEIF A {La(= (aAsc1 B2caBsb)), Lgg(= (6 AsesBob)), Ci(= (csBrciBacaAz))}
FA (b) A {Las(= (aApey AycaBab)), Lyp(= (aAses Bob)), Ci(= (c3 B1é1 BacoAy))}.

B By
AQ 1 Ag “y P —
% l
A { Ayq
% By | By
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i By
) l_— [ [ l l
Tp T it~
a a i
An Az
|
Sy ‘ 3y |
B E
Ag Ag
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a1 (T, )= Az

3 |{Sa, Ta)| = 2 B, IRI\H AW, REEE (T, So) = Aocs M 4, HHAER. B
SrAnE 4.2 FE 4.3 FR.
R/ 42 P, B By BMSIA o ¥HR, MDA () 7 b). Kb, @) 88SH

{Lof,(= [_O.AoclA]CQAQl%BoB}), Lu(= (ii/igc;;BlclBQCQng})}

F (b) BIBISY, {L,s(= (aAocrArcs AocsBob)), Lay (= (@Ascs By Bacy Bsb))}. EFA, R E,
R
L 4.3 B, FFEEE B BM5IA o HIHR, M2 (a) 1 (b). HP, (a) KIEI5SH
{Lab(= (aAoClBQBab}).L55(= (C‘lfi:;égBoB}).Cl(: (5151(—;3}1252/11))}

A (b) #1814, {Les(= {adoc1 B1Bob}), Lay(= (adsés As&rBsb)), C1(= (c1410282))}.
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4 |(Sa, Ta)] = 3 B, RI|BHF AN, RFHE (D, So) = oadocs A Ao Ay HHETL.
BAHIME 4.4 FE 4.5 Fis.

A 44 1, B B; BHIIN o HR, DS (@) ] (b). Kb, () B0HSHA
{Las(= (adocy AyesAses Bob)), Loy (= (aAs8; Byoy Bagy Bsb))}
Lﬂ (b}; EZKIM}, {Las(= (adAocrArc2Azcs Bob)), Lay (= (6 A383Bicy Baa Bab))}. RN, EHA L,
—REHY
X‘E’EE 45 1, EFE B, BRI o 895K, S A (2) F (b). P, (a) B982 A

{Lap(= {adgc) Bsb)), Lag(= (@A3E3 Bob)), Cr(= (c141¢2B,)), Ca(= (cadoc3 By))}

0 (b) B’S‘&M}, {L (= (aAoclAlch1ésBob>),Lab(= (&AségAzészqBab))}.

(a) ()

B 44 (1}, 8:) = ezAges

L |{Sa, Ta}| = 4 B, LB F RN, REELIE (T, 5) = dicadacs. WHE 4.6 FTR.
HH By N op BFMAR, 73 EH 4.6 P (2) F1 (b) 268, Kb, (a) |EH S

{Lag(z (:aclAlchgc;;BoE}), L§(= ((_11335331 CQBQC] B_;b‘n)}

#a (b) HE 7 {{Las(= (aclAlo_:.42C3B(,li}), L5(= (&,‘igégBléngclng:l)}.
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31 o HEEF=FAIKUN, MRBHE RS, BAE D RHEEH 5.

W H 1< (1,5 < 4 M, GE 41—E 46 TURH, XM BOSRRTL. X
(Ty, Sy} =5 B, 45|22 3 B H. 0

§25.5 IEAEESME

o MRt EHBREE LN CEE Co = Lo + Lap B Loy + Lyp. b, il o A0
b WA B

SIE 10 {L,5,Lap,Ci,i=1,2,---,k} RE& EH—D MBS %S, ERE, {G,C,
i=1,2,,k} BRB-GELO— DR EOTRBRG, K9P o = Lo+ Lap HFHFET

W RIESIE 6, BE LR E NS0T BB RN, MARPHFER, FR—
PRMERERLEEARRL), DRLENR. k2, REGSEIRAM R KNI HE, &
AR T EER Y, RREEE LA BB 4 O

BAGIHE, AFRARHRR- GBS, USRS HEE i) B2
AR 1 ER-GEL BRURFRWNAR KLY, B _EX
AE 2 ER-PEL BREEREN, EREH S B, X8R5 R— TR,

SIE 11 WMRER-GIES, RESETH, REXERE, NEFHENES RE R

% ER-HIE H B, o M b MRER 2 KW AN, HETAMNK, #8 4, MARG
HAMBAR S, 4 C R—I4EE, NG H 89 2-%8%, B = H-C i 2% i
H PRBRAEE, W H AS3R -8, NiABKL o 8 b Aiw, LHDHIE. XA
Bk, & H TXRE, R — 1 HH 5. O

A58, AHFRINRLE, B-OEATEENES, R85 T.

31 12 —NB-BE H, MRTRWIEH L M L, TRES, NN ELE ETAG
B, ROAXEEE S

W B, EE 4.50) B, H BEPRKGEEIE Loy = (adoer Bsb) Fl Ly = (aA32;,B0b).
{8 H' = H — {Lap, Lgz} RE—ANKEETE (141004003 B122By), RNREHI 3 R4 M. o

WA BHEY D, BREMESRER-0E H AHE C(BFHE), M XM,
H” =H - C U {a,b} FHEIE.
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4 H AEE C.1C MR-BIE B, C, = (adocrAic Az - cnAna) F Cy = (bBye By
2By @ Bypb), MK 7: {1,2,+- ,n} — {1,2,---,n} M a: {1,2,-.. 0} — {1,-1}" &

B F1<i<n,
ey Bayg=1
=9, . 3
&r, Hoog =1

BT, Sor Ta AT Ao 5 1y 00 5 Ay 2R Sy, Ty SHE By 55 21, @ 15 B, 2 fal. T
.E.E Ca J:,Sain*SbjTa-

51 13 —R-B1E H, mRE—XHEE C, FAMNEXNE)E, (ad) RH =H-C
fa—A B, N H ARG PR KR EE (Lo B L)

B RFUERAE, W c M d N C MK, €18 {a,bc,d} # H 1— 1 E1E. BAHE
LPBFAARTEREE C P, c M d MREROY. WH, — R ABMS—, B E.

FUEEH-CP, ST AEE BEEH-CHPH—RES 5T, 4138, WA By
B, FTHLb MIFREH -C h, BHF %8 5 {a,b}) N H-C 1 NHEFE.

BilE: £ H-C ME—NERR, 88— K% b 5988, Bk« A b fRAS, FIETA
TR 2IRME 4K, EEAG N EEFHEHE o b H—mA5|E 4, MHEXFRLRE
TR

R & rp 1 i QTS S1IKF, XFREEA Lap M Ly, O

§25.6 B-BEIENGEY

o Ayt TER-OED, FEMRZRIL, 7 o B LML, 7F b B ERE% TN, L4

Lo Mo N B C, ERFHFEHRD, B A 1cdiciiiAi € Co, MRE LB G
L, # B;j_1841B;8Bj1 C Cy, MHRIX—ZH 5 & 47, B K] 7.

TE K} P, 48 cidicips B ey KB, BB cpBe: B oy KE, 8 (K], FREER A\ A
&iriz ., kA 6.1(a) .

SIE 14 ER-BE H L, Bl RETER, FIBEN B = \(K]), TR RB-BE
i, EELANEFDS T —%BA.

i1¥] HA H REE C.1C BB-BE, & C = (ado- - Aim1ciAicis1Aigr - Ana),
W Cy = (bBo---Bj_18y, Bjer, Bjér , Byy1-- Bab). BH H' = M(H), BERTEHGE
¥, T H AB& CLuC, MB-EE, BP CL = (ado-++ AircijAig1 - Ana) R C) =
(bBy- -~ Bj_18,, B;&; jBjsa -+ - Bob). BAHRITIZE, ¥ H FHHABUEER H PH—1 B
W, 8 H b H ST %84 o



