Pure Mathematics 223, 2023, 13(6), 1851-1858
Published Online June 2023 in Hans. https://www.hanspub.org/journal/pm
https://doi.org/10.12677 /pm.2023.136188 Hans Xt

PZET™ X PetersenEIR R AT 218 (£) 368

A F, E
BB S PN DR ST W P V|

g H B 20234E5 H22H; FHHM: 202346 H23H; KATHM: 202346 H30H

m =
BGH— TN EERE) B (2)REfFMEEERITNANEERNEKES5EE, Wik/REGH—1
RULA(E)RE, AhE—RrHNERAAZR(EZRAEE) XKILMAMENHBEHRNES,

BHRANSZHEHMAECHERAN(2)EH. EREESSINENMLERGREEBR T
X PetersenE P(n,1)F1P(n, 2) R AT 2918 (£) B H.

KHEiA]

=M Petersen®, muJZ9il(£)4te, SA40(2)6E6H

Vertex Reducible Edge (Total) Coloring of

Two Classes of Generalized
Petersen Graph

Li Zhou*, Fei Lei
Institute of Applied Mathematics, Lanzhou Jiaotong University, Lanzhou Gansu

Received: May 22"¢, 2023; accepted: Jun. 237¢, 2023; published: Jun. 30", 2023

* JEIREH,

SCEGI: FF, EOK P X Petersen B 15 AT 2130 (42) Gt ). B, 2023, 13(6): 1851-1858.
DOI: 10.12677/pm.2023.136188


https://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2023.136188
https://www.hanspub.org
https://doi.org/10.12677/pm.2023.136188

H

2

B}
=

Abstract

A non-proper edge (total) coloring f of G such that any two vertices with the same
degree have the same color sets is called a vertex-reducible edge (total) coloring f
of G, where the color set of each vertex consists of all colors assigned to (or the
vertex and) its incident edges, and the maximum number the color required is said
vertex reducible edge (total) chromatic number. In this paper, the vertex reducible
edge (total) chromatic number of generalized Petersen graphs P(n,1) and P(n,2) are

obtained by combination analysis and construction coloring function.
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1. 5|5

A SC AT 2 RE B 4 O B ) LG = (VB2 — e B, vV (G) R R G TH 4
£, BE(G)EXrBEGNILE. WVz € V(G), Hd(z)3 7m0 sl B, B 5 TS BT 5¢ 5K 1 122 1) #
H, #A(G) = max{d(z)|z € V(G)} NEGH & KEZ, A5 NA. "KMEEG)HK —4T
B FMAPAT B A DB AT A LT, WARMRGH — AN ILHES, HGATEAE A AN ITECM 1§
M| > | M|, MFRM NG UL 22 M T 5 S EGHI BT T A5, WFRM N B G 58 £ 1L
fe. ¥f : B(G) — {1,2,...,k}(Ef : B(G)UV(G) — {1,2,..., k})EEGH — WL, 2 Ff
19 B G A B P 25 AH A0 1 (BRAT R 26 AR AR, AHAR T Al RO SR KT 3) S e AR 1, MIFRF A
KIGH— /N IER ()& G, BN, FRFNEGH— AR IE S G (4)E . X EGHE—Ti o, £
BRI T O (v) Ram ol SRR b BT Y e L i) B4 S (v) R o Ao R DRI b BT i 4 241
D sRER S

P Gt ) 70— L PV ) A e P, R R BF TS B4 B — S (R LR 2% AT 00 2R
T, S Y BRI, 2002 4F, SKABAHAEAESCHR (1] 5940 i m] XA et i 20 A6 A S
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T, &K

T EIRAR fURT X i G R, AR, PR AT IX ) e € ) R 40 B I R R DX G K i R
RELZ AR IEH AT X gete, Hd a5t 202 A i —34r. A H AT 4l et 5 4
ALy YL 3L

EX 1. [2] X WREG, HAEIEEEEL < k< AG)RBUf : BE(G) — {1,2,--- , k}, fi
FXHEREH i, v € V(G), Hd(u) = d(v) B#HAEC(u) = C(v), WP AGHIE- R 2y et fijid
NEGH—Ak — VREC. &

Xor(G) = max {k|FGHA —k — VREC}
NEIGH) T 4ia .
EX 2. [2] MfEREG, HHEEIEREHELQ < k< AG) + DRI f : VG UEG) —
{1,2,-- &}, (ERXHMERM Hu, v € V(G), Hrd(u) = d(v)IHAS(u) = S(v), WIKFAGH]
k- mAT 4y e ge . i NEGH —Ak — VRTC. R

Xort(G) = max {k|EIGRA 4k - VRTC}

NEIGH) s # 4 .
AR, B AT 203 (4 Yt gl ie T E 0 2 0. BHRTR T R A Gt 7, 162
2 SCHR [3-5]

Petersen B & ERHF T BB K2 —, Xt — B R = IENEPHGSHAAEERRE
X NHEE )T L PetersenlE P(n, k)€ X

EX 3. [6] WnflkZIEEEH (n > 2k), M~ L PetersenB P(n, k)T s
V(P(n,k)) = {ur,uz, -+ yun} U{v1, 02, v}, BERAE(P(n, k) = {uwir, wivi, vivigg| 1 <0 <
n}, K TArifmodn. NHELAEIP(n, 1) 961, FAk KK 1.

SCHR [Tis HA & Bl 1T L PetersenB& G (n, k) &R 5RIA G B FFIE] 7 %in = 0(mod4),
k # 0( mod 4), Wx,,(G(n, k)) = 4. SCHR [8)iz FIMIE O EEHE T X Petersen& P(n, 1)F1P(n, 2)1f)
W E G5 TVn > 8, 4 < x;(P(n,2)) < 5. SCHR [OPEEBFTEH 2 X Peter sen &) e/
X R, X453 TR L Petersen BIH AT Z 41 AL

FE B R Q) G (77 T, ) X Petersenl® 1 /AT 2930 (4) (L B NS T RN ). AR SCEET
X Petersent O F0 Ge (o (20l B, 38 F AL & 0 BT, IUEE ARG & e (s 800, B8] 1)
X Petersenf P(n, 1)1 P(n, 2) 1 s ] 2930 (4) 4L

ERERNRZ, fEASCHR REES H— BNk — VRECSE — VRTCRF, B\ Fr s B
NL,2,- - ke ASCHRE RS HS R SR [10].

2. SR EZLR

AR AT 2y e i i 5T X, ARZR 5 43 A B G AT 950 E R A B B — A 1 5
SIFE 2.1 ([2]). ¥ FEBAG, NAHX,,(G) < A(G), xort(G) < A(G) + 1.
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Figure 1. Figure of P(n,1)
1. BP(n,1)

5138 2.2 ( [10]). X PetersenB®P(5,2), Ax (P(5,2)) = 4.

HRGHMZET L Petersen B P(n, 1) FP(n,2)0) ka2 G4,
FIB 2.1. 3 L Petersen®P(n,1), £+Fn >3, WHY, (P(n,1)) =3.

WERR. BB P(n, )RR, BP(n, 1) LIRS 2N C, FITEEILECM = {u;v;]
i = 1,2,--,n}. HAC = wpuy-upur, C2 = vivg---vpvy. BEHE21H, x,,.(P(n, 1)
A(P(n,1)) = 3. Eikx,,(P(n,1)) = 3, AFAHE—F3-VREC HIF. Fifi%n = 0(mod2)#
1(mod2) R E T 18,

1R Zn = 0(mod2)if, ¥ %, XA EIC, KL B 20838 5. Hik, HIBE3g5E
BeM = {uvili = 1,2,--- ,n}. B, Mu,v € V(P(n, 1)), d(u) = d(v) = 3, AC(u) = C(v) =
(1,2, 3}, i R AR S MR 4451 3216, X, (P(n, 1)) = 3.

BR2 Yn = 1(mod2)Bf, & f(uiuz) = flvive) = 1; JiAEEH € [2,n — 1], fluiuiy) =
f(vivig) = 25 HiNaEH € [2,n = 1], f(wii) = f(oien) = 35 fuiv)
= 2 flugvy) = 3; fluwy) = 1, Hoi € [3,n]. M, u,v € V(P(n,1)), du) = dv) = 3,
HC(u) = O(v) = {1,2,3}, ¥ & [ A GRS M. #4631 82,14, x,,(P(n,1) = 3.

£k, X, (P(n,1)) = 3. O

<

)

= M
=

EIE 2.2. #F L Petersen® P(n,2), L£¥n >5, WA

2, n=25;

3, n>5.

IERR. HBIEE2. 1015, X, (P(n,2)) < A(P(n,2)) = 3. Fifisn = 5Hln > 5HAEHE.
&M Hn = 5, Wi B P(5,2) A Petersen®. By, (P(5,2)) = 2, B GIEH Y, (P(5,2)) #

DOI: 10.12677/pm.2023.136188 1854 FB K


https://doi.org/10.12677/pm.2023.136188

3, B HEP(5,2) ) —F2 — VRECHIW].

fiuxw(P(&z)) = 3, HiVv € V(P(5,2)), d(v) = 3, NC(v) = {1,2,3}. XHEP(5,2)h=
IE A, BP(5,2)— % &3 IEH U 4/, WA x (P(5,2)) < 3. H¥EIEF DY ar e L
X (P(5,2)) > A(P(5, )) >3, Bk (P(5,2)) = 3. MHGIE2.2%0, X' (P(5,2)) = 4, TJ&.

NG HEPG5,2)—42 - VREC. HTEP(5,2) 0 #F5 BEC, = uwiusuzususu, 567 IT
BCM = {uv;li = 1,2,... 5} RIBUG, = vivsvsvovgvy (BARILIE 2), TSex) 5 K VLEC M H Bt 1347
O, FXTEC, M U, i B2 T (. kYo € VI(P(5,2)), AC(v) = {1,2}, T 2[R &
e AR, #ox,, (P(5,2)) = 2.

Uy

U1

Us U2
U5 ’U2

v
V4 3

Uy us

Figure 2. Figure of P(5,2)
2. EP(5,2)

1HR2 Hn > 5B, B X Petersen B EISS 0] 71, BIP(n, 2) 01 ¥55r BEIC,, = wyuy - - - unug,
FEEILELM = {uvs|i = 1,2,--- ,n} KU, = P(n,2) — V(C,). FHEZWUMEEITL.

1ER2.1 20 = 0(mod4)f, HUq, = P(n,2) - V(C,) = CL UC%, HHCL = vyuy

. Up—3Up—-171, CZ% = ’1)21}4...’1)7;,721177,/02&%?‘31%%&- g‘iﬂzx;}r(P(n 2)) = 3 ‘FE‘QAﬁ;H\:—‘ﬁ:F?)'
VRECENT].

BIG, MOy, O3 B m BTG 12030 4. Fok, X C, KA BB 2084 0. Ja, X5E
%@@aMﬁﬁféﬁés . R, Stu,v € VI(P(n, )) du) = d(v) =3, AC(u) = C(v) = {1,2,3}, W2
[F B A5 ) SRS MR #ox,, (P(n,2)) = 3.

FH22.2 2in = 1(mod4)if, T X533 | nM13  nPiF TS L.

1Bf22.2.1 43 | nf, BUq, = P(n,2) - V(C,) = C, P& HEL—F3-VREC.

B, MECK = vivs ... 0, 20,0904 .. v, o NIv o3 TFGR, IR B, 2, 3TH IR G, IR,
XTEIC, = uius . .. upuyn Niuu H8G, RIKFHEES, 2, GRS, f)a, X 5ERILEM = {uv|i =

,n}, WNilugoy FFIG, IRICRBIE2, 1, 3TEFF 4. BERT, XVu,v € V(P(n,2)), d(u) = d(v) = 3,
HC(u) = C(v) = {1,2,3}, i & FSE S AESHF. ., (P(n,2) = 3.
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1B#2.2.2 243 nfif, T HHE—F3-VREC.

B, MEIC = v1v3 ... V2V V04 . .. V101, B f(v1v3) = f(vsvr) = f(vave) = 35 f(vgvs) =
foavs) = 2; furvg) = f(vpve) = f(vgvs) = f(vpwn) = L HINFRH € [9,n — 2], WX
W o B2, STEIA Gy, Ei L H € [9,n—2], MR ihvv; o S, 20F R G%. FR, X583 T
FEM, 2 f(uiv;) = 1,1 € [3,5]U[10,n — 2]; f(uyv1) = flugvg) = f(urvr) = flugvs) = flunvy) = 2;
Flusvs) = flugve) = flup_1v,_1) = 3. &G, MNEC, = wjus ... upur, 2 f(uius) = fluguy) =
flusug) = fun—1un) =15 fusuz) = fuaus) = flun—sun—1) =2; f(usus) = fusue) = f(urus) =
fluguy) = 3; FBUE2, 3TEM Jeilluugyq, i € [9,n—3]. BEBS, XIVu,v € V(P(n,2)), d(u) = d(v) = 3,
HC(u) = Cv) = {1,2,3}, & FE S MEESHEA. #y,, (P(n,2)) = 3.

E#2.3 Hin = 2(mod4)if, ElUc, = P(n,2) - V(C,) = Cx UCE, 0L =vivs...
Un—gUn_101, C% = 0204 ... U 50,0, HE R HL HEX,,, (P(n,2)) = 3, T4 —F3-VRECH
CIp

HOL, WECY, 2f(vamivn) = 3, W lvvp HBEL 2 B, Kot € [1,n — 4| HiAH
B XEICE, 2 f(vnvs) = 3, X ilvgw, o B2, UG, Hdi € (2,0 — 20 Hou % K,
X5EEILEM = {wwli = 1,2,...,n}, 2f(uw;) = 3,4 € [3,n —2]; fluv) = flupv,) =
2, flusve) = flup1vp1) = 1. &Ja, NEC, = wus. . ugur, 2fluius) = fun1u,) = 3;
flupuy) = 1; FHBUE2, VE Geiliuugy, @ € [2,n—2). £5E, XVu,v € V(P(n,2)), d(u) = d(v) = 3,
HC(u) = C(v) = {1,2,3}, i & R A EESHE. My, (P(n,2)) = 3.

1&H2.4 Yn = 3(mod4), By, (P(n,2)) = 3, N HH—F3-VRECHIT].

B, B Uq,, 2f(vpov,) = flon_1vy) = 3; flvave) = 25 351 € [1,n — 5| Hiv#&m %, Xt
Avv; o UL, 2063 Gy H5i € [2,n — 4) AR EL, XWilvv B L, 20638 4. ik, %58 & UL
BEM = {uwili = 1,2,...,n}, & f(ww) =3, € [2,n—3]; flwavy) =2; fluw;) = 1,1 € [n—2,n].
wa, MEC, = uius .. upuy, f(Un oty 1) = flunur) = 35 f(un 1u,) = 2; FHEUEL, 29538 42
Husuiyq, i € [1,n—3]. 28, MVu,v € V(P(n,2)), du) =d(v) =3, HC(u) = C(v) = {1,2,3}, i
JER B SRS IR, o, (P(n,2)) = 3. O

NPT X Petersen BP(n, 1) FP(n,2) ) 5 A 24 e ta,
EIB 2.3. * A Petersen® P(n, 1), L ¥n >3, MA Y, (P(n,1)) = 4.

IERA. H1IBIBE2ATT A, xore(P(n,1)) < A(P(n,1)) +1 = 4. BiFy, (P(n,1)) = 4, RFEH
I —Fa-VRTC BIW]. fE B2 10 5, x,,.(P(n,1)) = 3, WEP(n, 1)/&3— 5 0 L3 0] L1, &l
B, 2, 3% ELP(n, 1) BEAT s AT 2930 Y 5. 1 R BUEART E P(n, 1) BT T 24T Ge . B,
Sfu,v € V(P(n,1)), d(u) = d(v) = 3, BS(u) = S(v) = {1,2,3,4}, & [F & S0 EBE S HFH.
HXort (P(n, 1)) = 4. 0

EIZ 2.4. *F7 L PetersenB P(n,2), £ ¥n > 5, WA i (P(n,2)) = 4.

MERR. 512 TRTH, Xore (P(n,2)) < A(P(n,2)) + 1 =4. FliZn = 58n > SPFHER T T
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A, T

1B Yn = 50, BT P(5,2) N Petersen. EAEH .+ (P(5,2)) = 4, R4 HEP(5,2)1
—Fh4 — VRTCRIT].

TNHAHEPG,2)H—M — VRTC. HTEPG5,2) 075 B C, = uiususususu,, 583 IT
oM = {uvili = 1,2,... 5 KU, = P(n,2) — V(C,) = vivzvsvavgvy. B 5EXT 58 £ VLHEL M B
[ENBERTRUR/ SR ﬁ:?/h\, MEC, = uius ... usu, /?\f(uﬂlz) = f(U3U4) =2 f(U2U3) = f(“4“5) =3
flurus) = 4 f(w) = 3if(u2) = flus) = f(ua) = 4; flus) = 2. FEXEUe, = P(n,2) - V(C,) =
U1z 0501, R f(vivg) = fusve) = 25 fluzvs) = f(vava) = 35 fowwa) = 45 f(vr) = 3;f(v2) =
fv3) = fvg) = 4; f(vg) = 2. BB, Yo € V(P(5,2)), d(u) = d(v) = 3, HS(u) = S(v) = {1,2,3,4},
TR A R S A IE. X (P(5,2)) = 4.

fER2 Hn > 50, HEBE2.207 4, v, (P(n,2) = 3, WEP(n,2)/&3— &l L0 m] 41, B
A B, 2, 3% B P(n, 2) AT s 0] 203 Qe i FiFH B4R B P(n, 2) I BT A TS AT e . b,
WVu,v € V(P(n,2)), du) = d(v) = 3, AS(u) = S(v) = {1,2,3,4}, W 2 [F B 551 5L 5 4 .
WX ure(P(n,2)) = 4.

ZE LKL Xore(P(n,2)) = 4.

EEUH

HRE HRR ARSI H (No. 21JR11RA065).
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